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recent changes to land use assumptions and planning boundaries described in the City’s 2030
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Executive Summary

WASTEWATER COLLECTION SYSTEM MASTER PLAN

ES.1 INTRODUCTION

The City of Los Banos (City) is located in western Merced County (County), in the northern
portion of the San Joaquin Valley. The City is located near the junction of California State
Route (SR)-152 and Interstate 5. Los Banos is the second largest city in the County. The
City collects, treats, and disposes wastewater originating from the residential, commercial,
institutional, and industrial dischargers within the service area. The City owns, maintains,
and operates all wastewater facilities within the service area.

The City’s collection system includes sanitary sewer lines that span 4- to 30-inches in
diameter, and 13 lift stations. In addition to the collection system, the City also operates a
wastewater treatment plant (WWTP) located northeast of the City. As a separate project,
the City is currently designing upgrades to the existing WWTP. The improvements to the
existing WWTP are not discussed in this report since the focus of this Master Plan was the
wastewater collection system.

ES.2 STUDY AREA

The City’s 2030 General Plan Update (2030 General Plan) sphere of influence (SOI) is the
study area boundary for this wastewater collection system master plan (Master Plan). The
Master Plan area study boundary and SOI are synonymous and will be used
interchangeably throughout this report. The SOI boundary extends far beyond the current
wastewater collection service area and is approximately 14,382 acres (22.5 square miles).
The Master Plan contains a forecast of sewer improvements in a large study area beyond
the City limits. Figure ES.1 shows the study area boundary and the City’s limits. Evaluating
infrastructure needs beyond the City limits is important because: there are conceptual
development plans that are beyond the City limits; recent rapid growth in the San Joaquin
Valley indicates that significant development into the study area could occur within a short
planning period; and by forecasting the ultimate, orderly expansion of the sewer system,
there is a greater utilization of reliable gravity sewers.

ES.3 EXISTING AND FUTURE SERVICE AREA

The land use designations (residential, commercial, etc.) used in this Master Plan are
consistent with the City’s 2030 General Plan. The type of land use in an area will affect the
volume, including daily variation of the wastewater generated.

The City currently provides sewer service to approximately 4,582 acres (includes developed
and undeveloped land) or 7.2 square miles. Note that the acreage total does not include

March 2010 ES-1
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land occupied by the WWTP because the treatment plant is located outside of the SOI. The
largest land use category is residential (low, medium, and high), which accounts for
approximately 2,279 acres, or approximately 50 percent of the total acreage. Commercial,
office/professional, and industrial make up approximately 925 acres, or 20 percent of the
total. Civic/Institutional makes up approximately 181 acres, or 4 percent. Non-wastewater
generating land uses like parks, streets, and open space land uses account for 1,197 acres,
or 26 percent of the total service area.

At build-out of the SOI boundary, the City will serve approximately 14,382 acres or

22.5 square miles, which is about three times the current service area. Build-out is defined
as complete development of all lands. Residential will continue to represent the largest land
use category in the City and will make up approximately 38 percent of the total acreage.

ES.4 HISTORICAL AND FUTURE POPULATION

The City’s population began to grow quickly after World War 1l owing to returning veterans
and highway construction®. A series of irrigation and dam projects in the 1960s brought
more people to the City, however, growth slowed from 1970 to 1985. In 1990, the City’s
population began to grow rapidly and continued through year 2007. From 1990 through the
present, the population grew from approximately 14,500 to 35,200. Over the last 20 years,
the City has grown at an annual rate of about 5.1 percent.

The 2030 General Plan states that the build-out population will reach approximately
90,400 people. This build-out population reflects an annual growth rate that ranges
between 4.1 to 4.6 percent. Table ES.1 summarizes the existing and projected year 2030
population.

Table ES.1  Existing and Projected Year 2030 Population
Wastewater Collection System Master Plan
City of Los Banos

Year Population
2007 35,200
2030 90,400

Note:
1. Source of historical data: City of Los Banos 2030 General Plan Update, July 2009.

ES.5 WASTEWATER DESIGN FLOWS

The design flow is the maximum hourly flow rate at the WWTP under selected design storm
and growth conditions. Design flow is the sum of peak wastewater flows and
inflow/infiltration (I/1) resulting from a selected design storm (10-year, 24-hour).

March 2010 ES-3

pW\CA\Los Banos\7833A00\Deliverables\SewernES.doc (FinalB)



Since the collection system provides service to industrial dischargers, the calculation of the
design flows accounted for these dischargers. The maximum industrial discharge was
added to the design flow. The maximum industrial discharge was the recorded average
hourly flow for the maximum month. By including the maximum month flow for each
industry, not only does the design flow account for the 10-year, 24-hour design storm, but it
also includes the maximum industrial discharge flow. This approach supports our
confidence that we are modeling the maximum flow condition that could occur in the sewer
system.

In summary, the design flow consists of three components:
o Average day flow
o Wet weather inflow and infiltration

° Maximum industrial discharge

Table ES.2 presents the current average day and design flow for the service area. Also
shown are the forecast average day and design flow at build-out of the City’s SOI boundary.

Table ES.2  Current and Projected Wastewater Flows
Wastewater Collection System Master Plan
City of Los Banos

Average Day Flow® Design Flow
(mgd) (mgd) Peaking Factor
Current™® 3.55 6.1® 1.7
SOl build-out 11.0 18.7 1.7

Notes:
1. Based on meter data from Sanitary Sewer Flow Monitoring, September 2007.
2. Assumes average industrial flow, not maximum month.

ES.6 CAPACITY EVALUATION AND PROPOSED IMPROVEMENTS

The capacity analysis entailed identifying areas in the collection system where flow
restrictions occur or where pipe capacity is insufficient to convey design flows. Sewers that
lack sufficient capacity to convey design flows could produce backwater effects in the sewer
system and potentially cause sanitary sewer overflows (SSOs).

The hydraulic modeling analysis identified locations of existing and future hydraulic
deficiencies resulting from flows exceeding the maximum flow depth (d) to pipe diameter
ratio (D) (d/D) criteria and from lift stations lacking the firm capacity to convey design flow.

Most of the existing wastewater collection system has sufficient capacity to convey existing
design flows. However, in some locations, such as the City’s downtown, existing storm

! City of Los Banos 2030 General Plan Administrative Draft, June 2007, Dyett & Bhatia
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drain connections cause sudden increases in wastewater flow during a storm event. The
storm water inflow could cause a few sewers to surcharge and potentially overflow during a
large storm. The City had the option to either upsize the sanitary sewer system to convey
storm water runoff, or to construct storm drain pipelines and separate the storm runoff from
the wastewater system. City staff made the decision to implement storm drain projects to
separate storm runoff from the wastewater collection system. These projects are discussed
in Chapter 6 of this Master Plan and in more detail in the Storm Drainage Master Plan.
Implementing the storm drain projects achieved multiple benefits including reducing
wastewater flow to the WWTP, relieving flooding in the downtown area, and eliminating
wastewater capital projects. The projects presented in this Master Plan assume that
downtown storm drain projects would also be implemented.

The proposed improvements that will serve future users are sized for build-out conditions.
As the City continues to grow beyond its current limits, it is recommended that the pipeline
diameters and pump station capacities proposed in this Master Plan be constructed so that
the facilities have sufficient capacity for build-out conditions. Building a smaller interim
project with the plans of upsizing in the future to account for further growth is not
recommended. In this Master Plan, the proposed pipe diameter represents the ultimate
diameter for build-out conditions.

Figure ES.2 (three pages) illustrates the proposed improvements necessary to correct the
existing deficiencies and to serve future users. Figure ES.2 shows the proposed
improvements in different categories (colors). The different colors identify the
implementation timeframe of the improvements and differentiate between near-term and
long-term improvements.

ES.6.1 Existing Versus Future Improvements

The vast majority of the Master Plan improvements will serve future users, even when an
improvement calls for the upgrade of an existing facility. In these cases, an existing sewer
or lift station may have sufficient capacity to convey current design flows, but as growth
continues and more users are added to the system, the increased flow results in capacity
deficiencies. These are labeled future improvements. There are several rehabilitation and
replacement projects that are intended to restore existing infrastructure, and these are
listed as existing improvements. The future improvements were broken down further based
on their funding source. Future improvements will be funded by developers or through
development impact fees. All projects fall into one of the three following categories:

. Existing Improvements: Existing improvements correct existing deficiencies or
rehabilitate/replace existing facilities that have reached their useful life. These
projects are funded through user rates.

. Developer Improvements: Future improvements that serve new users. These
improvements will be developer funded and/or may be part of a reimbursement
agreement between developers.

March 2010 ES-5
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. Regional Improvements: Future improvements that serve new users. These
improvements will be funded through wastewater development impact fees collected
by the City.

The majority of future improvements are Developer Improvements, but sewers that were
18-inch diameter and larger were designated Regional Improvements. The Regional
Improvements are shown in Figure ES.2.

ES.6.2 Lift Station Improvements

The City’s Improvement Standards require that all sewage lift stations have two non-clog
sewer pumps, each capable of pumping 100 percent of the design flowrate. In other words,
each lift station’s firm capacity should be sufficient to pump 100 percent of the design
flowrate. Each lift station’s firm capacity was compared to the existing and build-out design
flow conveyed to the lift station. If the design flow was greater than the lift station’s firm
capacity, then the lift station was considered deficient and required upgrade.

The majority of lift stations contain sufficient firm capacity to convey existing and build-out
design flows. However, the Meadowlands lift station will require upgrade to convey build-out
design flows.

ES.6.3 Benefits of Storm Drain Projects to Wastewater System

The downtown area of the City experiences sudden increases in flow following large storm
events. Previous master plans prepared by the City identified several storm drain
connections to the collection system that cause this increase in flow. This Master Plan
concluded that if the City implements storm drain projects to separate these inflow
connections, then a large downtown wastewater sewer project could be avoided. The City
should proceed with the downtown storm drain projects presented in Chapter 6 of the
Master Plan and analyzed in more detail in the 2008 Storm Drainage Master Plan.

There are cost savings for the wastewater system associated with implementing the storm
drain projects. The City reduces the capital costs required to install large diameter sewers
necessary to convey combined sanitary and storm water flows. Our analysis concluded that
if storm water runoff continues to flow to the collection system, then 4,200 feet of 24-inch
diameter sewer would be constructed to relieve the existing downtown sewers. This 24-inch
diameter sewer would jog through several downtown streets, including 3rd, 4th, H, and D
Streets. Constructing this sewer would cost approximately $1.6 million and would likely be
disruptive to downtown traffic and businesses.

By implementing the storm drain projects, there is also a reduction in peak flows conveyed
through the collection system that ultimately reaches the WWTP. Our analysis indicated
that peak flows could reduce by as much as 2.0 mgd by removing the storm drain
connections. Reducing the peak flows has many benefits, including freeing up capacity in
the existing trunk sewers, the Central and WWTP interceptors, and reducing the size
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(diameter) of the capital projects. Reduction in peak flows also benefit the WWTP and
planned improvements to the headworks. By freeing up capacity, the implementation of the
improvements identified in this Master Plan was deferred to the timeframes shown. If storm
runoff continued to be conveyed to the wastewater collection system, then implementation
of the capital projects would be scheduled at earlier dates. The future capital projects would
also be more costly, because the size of pipe required to convey storm runoff and future
flows would be greater.

The State Water Resources Control Board (SWRCB) recently adopted (May 2, 2006) the
Statewide General Waste Discharge Requirements (WDR) for Sanitary Sewer Systems.
The purpose of the WDR is to reduce SSOs. Large increases in sewer flow following a
storm could result in SSOs. Identifying and removing the storm connections to the sewer
system will reduce the likelihood of SSOs.

The proposed storm drain improvements that separate runoff from the wastewater
collection system are shown in Figure ES.3. The capital cost for these projects were
included in this Master Plan since they benefit the wastewater collection system.

ES.6.4 Sewer Main Replacement or Rehabilitation

The City identified the 10-inch and 12-inch diameter Mercey Springs trunk sewer as
deteriorated. Deteriorated sewers are often corroded and susceptible to collapse. This
study did not conduct a condition assessment to evaluate the structural integrity of existing
sewers, nor did it evaluate rehabilitation alternatives for existing sewers. However, based
on input from City staff, we are including rehabilitation of this and other sewers as capital
projects. For the purposes of budgeting, we assumed that the City would implement various
rehabilitation projects through the year 2035.

The capital improvements also assumed that the City would replace about 0.25 miles of
sewer every year. The weighted average diameter of all sewers in the collection system is
10-inches. Therefore, in order to develop a capital cost, we assumed that about 0.25 miles
of 10-inch diameter sewer would be replaced every year through 2035.

ES.6.5 Lift Station Replacement or Rehabilitation

Lift station replacement or rehabilitation will be necessary to maintain proper operation of
existing facilities. We assumed that lift stations would be rehabilitated or replaced every five
years. For budgeting purposes, we assumed replacement of the older lift stations, which
range in capacity from 200 to 3,000 gpm, and average approximately 600 gpm. We also
assumed that four lift stations would be rehabilitated or replaced by year 2030.

ES.7 CAPITAL PROJECT PRIORITIZATION

The majority of improvements listed in this Master Plan are driven by future development.
Most of the improvements are new sewers and lift stations that serve future growth, but
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there are some improvements to existing facilities that resulted from future growth. When
fully implemented, the capital projects will allow the conveyance of design flows to the
WWTP during build-out conditions.

Prioritizing the required capital improvements for the City’s sewer system is an important
aspect of the Master Plan. The improvement projects were prioritized based on the
following factors:

. Upgrading existing sewers or lift stations to serve future users
° Eliminating storm runoff into the collection system
. Building the sewers necessary to serve future users

ES.7.1 Existing System Improvement Prioritization

The storm drain projects that reduce storm inflow into the wastewater collection system are
high priority projects. These include the Airport No. 1 subbasin storm drain projects (Al-1, 2
and 3) and the Central City subbasin storm drain projects (CC-6 through CC-9).

Due to economic conditions and the slowdown in development, the probability and
practicality of constructing all these improvements in the next five years is low. For this
reason, the improvements were distributed amongst all phases according to priority and
level of benefit provided to the existing system.

Improvements to existing sewers and lift stations will provide sufficient capacity to convey
increased flows resulting from new development.

ES.7.2 Future System Improvement Prioritization

Future development will require the construction of sewers to serve new users. The
implementation of these improvements will depend on the City’s growth and selection of
areas to be served with urban infrastructure. The City provided guidance on future
development and phasing of infrastructure to serve future users. Based on this input, the
projects were grouped into the following timeframes:

° Years 2010 through 2015
. Years 2016 through 2020
. Years 2021 through 2025
. Years 2026 through 2030
o Beyond 2031

Proposed improvements within areas identified for early development were assigned a

higher priority. Areas within an approved tentative map tract received the highest priority.
The actual implementation of the improvements serving future users depends on growth.
The priorities presented below are estimates based on available information provided by
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the City. Changes in the City's planning assumptions or growth projections could increase
or decrease the priority of each improvement.

ES.7.3 Phase 1 Projects (2010-2015)

The highest priority projects include the first reach of the Pioneer trunk sewer (P-1) and the
Provinces trunk sewer (PR-1). The Provinces trunk sewer will serve a new residential
development between Place and Ward Road, north of Willmott Road. The Pioneer trunk
sewer will serve an industrial redevelopment area south of Highway 152 and east of Ward
Road. The design phase of the Pioneer trunk sewer could start in Phase 1, but the
construction of the first reach of the sewer will likely span into Phase 2 (2016-2020).

The Phase 1 projects include the following:

. Downtown Sewer Main (DT-1)

. Pioneer Trunk (P-1 and P-1A)

. Meadowlands Trunk (M-1, M-2, and M-3)
. Provinces Trunk (PR-1 and PR-2)

. Badger Flat Trunk (BF-1 and BF-2)

. Stone Creek Trunk (SC-1)

ES.7.4 Phase 2 Projects (2016-2020)

The Phase 2 projects will serve new development in the growth areas targeted by the City.
All the Phase 2 projects will likely be implemented between 2016 and 2020. Some of the
projects identified within Phase 2 are part of a larger capital project. For example, the first
three reaches of the North trunk sewer (N-1, N-2, and N-3) and the lift station are targeted
as the first segments of this sewer to be constructed. Several branches of the North trunk
(N-7 through N-10) are also identified as Phase 2 projects.

The Phase 2 projects include the following:

. Pioneer trunk (P-1, P-1A, P-2)

. North trunk and lift station (N-1, N-3, and N-LS)

. Vineyard trunk (V-1 through V-4)

. Southeast trunk (SE-1 and SE-2)

. Wastewater Treatment Plant trunk (WWTP-2 and WWTP-2A)

o On going sewer main rehabilitation and replacement, manhole replacement, and lift
station rehabilitation or replacement

ES.7.5 Phase 3 Projects (2021-2025)

The Phase 3 projects will serve future development beyond year 2020. These projects are
within the ten-year window identified by the City. Many of the projects are continuations of
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sewers that were started in Phase 1 and 2. For example, P-2 represents the second phase
of the Pioneer trunk sewer. The Phase 3 projects include the following:

Pioneer trunk (P-2, P-8 through P-11)
College trunk (C-1)

West trunk (W-1 and W-1A)
Meadowlands lift station (M-LS)
North Trunk (N-4 and N-5)

On going sewer main rehabilitation and replacement, manhole replacement, and lift
station rehabilitation or replacement

ES.7.6 Phase 4 and 5 Projects (2026 and beyond)

For the purposes of prioritization, these are viewed as very long-term, low priority projects,
and will be grouped together. The Phase 4 and 5 projects include the following:

Wastewater Treatment Plant trunk (WWTP-1 through WWTP-1C)
Pioneer trunk (P-3 through P-7, and P-12 through P-15)

North trunk (N-6 through N-23, and N-LS2)

West trunk and lift station (W-2 through W-21, W-LS)

On going sewer main rehabilitation and replacement, manhole replacement, and lift
station rehabilitation or replacement

ES.8 CAPITAL PROJECT COSTS

A summary of the capital project costs is presented in Table ES.3. 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. The future improvements are broken down further into Regional or Developer
Improvements. The difference between these two is the funding source. The breakdown in
existing and future user cost share by phase is presented in Table ES.4
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Table ES.3 Capital Inprovement Projects
Wastewater Collection System Master Plan
City of Los Banos
Capital Improvement Phasing Improvement Reimbursement Category
Project Length/Size and Cost Capital Future
Figure Type of Description/ Description / Ex. Size/ New Size/ Replace/ Improvement Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Users Existing Future Improvements
No. Improvement ~ Street Limits Diam. Diam. New Length Cost®® 2010-15 2016-20 2021-2025 2026-2030 2031+ Benefit Improvements Developer Regional
(in) (in) (ft) %) (%) ¥ (%) ) (%) (%) ) ¥ ¥
Wastewater Treament Plant
WWTP-1 Pipe WWTP WWTP 36 New 2,265 $ 1,351,000 $ 1,351,000 100% $ $ $ 1,351,000
WWTP-1A Casing“’ WWTP Casing under San Luis Canal 36/48 New 200 $ 557,000 $ 557,000 100% $ $ $ 557,000
WWTP-1C Casing(l) WWTP Casing under future H-152 Bypass 36/48 New 365 $ 1,016,000 $ 1,016,000 100% $ $ $ 1,016,000
WWTP-1B casing“’ WWTP Casing under San Luis Master Drain 36/48 New 200 $ 557,000 $ 557,000 100% $ $ $ 557,000
WWTP-2 Pipe WWTP WWTP 36 New 475 $ 284,000 $ 284,000 100% $ $ $ 284,000
WWTP-2A Casing“’ WWTP Casing under Santa Fe Canal 36/48 New 150 $ 418,000 $ 418,000 100% $ $ $ 418,000
Downtown Sewer
DT-1 Pipe J Street East of Linda Vista 8 New 465 $ 67,000 | $ 67,000 0% $ 67,000 $ -8
Pioneer Trunk
P-1 Pipe Future road New development 21 New 8,114 $ 2,824,000 | $ 1,412,000 | $ 1,412,000 100% $ $ $ 2,824,000
P-1A Casing(l) 152 Casing under Highway 152 21/42 New 187 $ 456,000 | $ 228,000 | $ 228,000 100% $ $ $ 456,000
P-2 Pipe Pioneer East of 165 along Pioneer and curving northward 18 New 7,135 $ 2,128,000 $ 1,316,000 | $ 812,000 100% $ $ $ 2,128,000
P-3 Pipe Pioneer Plow Camp to 165 18 New 2,623 $ 782,000 $ 782,000 100% $ $ $ 782,000
P-3A casing“’ Canal Casing under Main Canal 18/30 New 200 $ 348,000 $ 348,000 100% $ $ $ 348,000
P-4 Pipe Pioneer Diana to Plow Camp 15 New 1348 $ 368,000 $ 368,000 100% $ $ 368,000 $
P-5 Pipe Pioneer West of Diana 15 New 3,755 $ 1,026,000 $ 1,026,000 100% $ $ 1,026,000 $
P-6 Pipe Pioneer East of Ortigalita 12 New 2927  $ 640,000 $ 640,000 100% $ $ 640,000 $
P-7 Pipe Pioneer West of Origalita 10 New 2,142 $ 390,000 $ 390,000 100% $ $ 390,000 $
P-8 Pipe Future road New development 12 New 719 $ 158,000 $ 158,000 100% $ $ 158,000 $
P-9 Pipe Future road New development 10 New 810 $ 148,000 $ 148,000 100% $ $ 148,000 $
P-10 Pipe Phillips Runs partially along Phillips and to the north of Phillips 10 New 2,400 $ 437,000 $ 437,000 100% $ $ 437,000 $
P-11 Pipe 165 South of Pioneer 10 New 1,302 $ 237,000 $ 237,000 100% $ $ 237,000 $
P-12 Pipe Plow Camp South of Pioneer 10 New 1323  $ 242,000 $ 242,000 100% $ $ 242,000 $
P-13 Pipe Center South of Pioneer 10 New 1,384 $ 253,000 $ 253,000 100% $ $ 253,000 $
P-14 Pipe Future road New development 10 New 1450 $ 264,000 $ 264,000 100% $ $ 264,000 $
P-15 Pipe Ortigalita South of Pioneer 10 New 1,330 $ 242,000 $ 242,000 100% $ $ 242,000 $
North Trunk
N-1 Pipe 152 bypass Southeast of lift station 24 New 980 $ 390,000 $ 390,000 100% $ - 8 - 8 390,000
N-2 Intentionally left blank
N-3 Pipe 152 bypass Northwest of lift station, to Nantes 36 New 10,332 $ 6,162,000 $ 6,162,000 100% $ $ $ 6,162,000
N-4 Pipe 152 bypass West of Nantes 36 New 5,501 $ 3,281,000 $ 3,281,000 100% $ $ $ 3,281,000
N-5 Pipe 152 bypass South of 152 bypass 30 New 5,742 $ 2,853,000 $ 2,853,000 100% $ $ $ 2,853,000
N-6 Pipe Ingomar South of 152 bypass 24 New 4,527 $ 1,800,000 $ 1,800,000 100% $ $ $ 1,800,000
N-6A Casing®  Canal Casing under Main Canal 24142 New 200  $ 487,000 $ 487,000 100% $ $ $ 487,000
N-6B casing“’ River Casing under Los Banos Creek 24142 New 200 $ 487,000 $ 487,000 100% $ $ $ 487,000
N-7 Pipe Quail East of Westminister 10 New 681 $ 125,000 $ 125,000 100% $ $ 125,000 $
N-8 Pipe Mercy Springs South of 152 bypass 12 New 627 $ 137,000 $ 137,000 100% $ $ 137,000 $
N-9 Pipe Future road New development 12 New 2314  $ 505,000 $ 505,000 100% $ $ 505,000 $
N-10 Pipe Nantes South of 152 bypass 12 New 2,119 $ 463,000 $ 463,000 100% $ $ 463,000 $
N-11 Pipe Johnson South of 152 bypass 12 New 1,786  $ 390,000 $ 390,000 100% $ $ 390,000 $
N-12 Pipe Future road New development 10 New 2,513 $ 459,000 $ 459,000 100% $ $ 459,000 $
N-13 Pipe Future road New development 21 New 3910 $ 1,360,000 $ 1,360,000 100% $ $ $ 1,360,000
N-14 Forcemain  Future road Force main across future 152 bypass 12 New 700 $ 153,000 $ 153,000 100% $ $ $ 153,000
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Table ES.3 Capital Inprovement Projects
Wastewater Collection System Master Plan

City of Los Banos

Capital Improvement Phasing

Improvement Reimbursement Category

Project Length/Size and Cost Capital Future
Figure Type of Description/ Description / Ex. Size/ New Size/ Replace/ Improvement Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Users Existing Future Improvements
No. Improvement ~ Street Limits Diam. Diam. New Length Cost®® 2010-15 2016-20 2021-2025 2026-2030 2031+ Benefit Improvements Developer Regional
(in) (in) (ft) (%) ) (%) ) (%) ) (%) (%) (%) (%)
N-14A casing“’ Future road Casing under future 152 bypass 12/24 New 700 $ 973,000 $ 973,000 100% $ $ $ 973,000
N-15 Pipe Future road New development 21 New 2,730 $ 950,000 $ 950,000 100% $ $ $ 950,000
N-16 Pipe Future road New development 18 New 2,450 $ 730,000 $ 730,000 100% $ $ $ 730,000
N-17 Pipe Future road New development 15 New 2,130 $ 582,000 $ 582,000 100% $ $ 582,000 $
N-18 Pipe Future road New development 12 New 1,830 $ 401,000 $ 401,000 100% $ $ 401,000 $
N-19 Pipe Future road New development 10 New 3570 $ 651,000 $ 651,000 100% $ $ 651,000 $
N-20 Pipe Future road New development 10 New 890 $ 162,000 $ 162,000 100% $ $ 162,000 $
N-21 Pipe Future road New development 10 New 303 $ 552,000 $ 552,000 100% $ $ 552,000 $
N-22 Pipe Future road New development 10 New 2,970 $ 541,000 $ 541,000 100% $ $ 541,000 $
N-23 Pipe Future road New development 10 New 2920 $ 532,000 $ 532,000 100% $ $ 532,000 $
N-LS Lift Station Quail New development 9.2 mgd New $ 4,920,000 $ 4,920,000 100% $ $ $ 4,920,000
Land Acquisition 0.25 acres New $ 60,000 $ 60,000 100% $ $ $ 60,000
N-LS2 Lift Station Future road New development 2.7 mgd New $ 1,515,000 $ 1,515,000 100% $ $ $ 1,515,000
Land Acquisition 0.25 acres New $ 60,000 $ 60,000 100% $ $ $ 60,000
Meadowlands
Meadowlands-LS Lift Station NE Los Banos NE Los Banos 2.9 mgd Upsize $ 1,604,000 $ 1,604,000 100% $ $ $ 1,604,000
M-1 Pipe Ward Road/Future Road Within Industrial Area Plan 12 New 2,341 $ 512,000 512,000 100% $ $ 512,000 $
M-2 Pipe Future Road Within Industrial Area Plan 10 New 852 $ 156,000 156,000 100% $ $ 156,000 $
M-3 Pipe Industrial Parkway/Future Road Within Industrial Area Plan 12 New 2,932 $ 641,000 641,000 100% $ $ 641,000 $
Vineyard Trunk
V-1 Pipe Nantes South of Burgundy 15 New 810 $ 222,000 $ 222,000 100% $ $ 222,000 $
V-2 Pipe Future road New development 12 New 1,871 $ 409,000 $ 409,000 100% $ $ 409,000 $
V-3 Pipe Future road New development 10 New 829 $ 151,000 $ 151,000 100% $ $ 151,000 $
V-4 Pipe Johnson South of Capri 10 New 1,467 $ 267,000 $ 267,000 100% $ $ 267,000 $
Provinces Trunk
PR-1 Pipe Overland New development 12 New 2,200 $ 480,000 480,000 100% $ $ 480,000 $
PR-2 Pipe Palermo New development 12 New 500 $ 109,000 109,000 100% $ $ 109,000 $
Southeast Trunk
SE-1 Pipe Pine New development 10 New 2,973 $ 541,000 $ 541,000 100% $ $ 541,000 $
SE-2 Pipe Future road New development 10 New 1,538 $ 281,000 $ 281,000 100% $ $ 281,000 $
Badger Flat Trunk
BF-1 Pipe Badger Flat New development 12 New 2,169 $ 474,000 474,000 100% $ $ 474,000 $
BF-2 Pipe Badger Flat New development 10 New 2,131 $ 388,000 388,000 100% $ $ 388,000 $
College Trunk
C-1 Pipe Future road New development 10 New 1,974 $ 360,000 $ 360,000 100% $ $ 360,000 $
Stone Creek Trunk
SC-1 Pipe Future road New development 10 New 1,426 $ 261,000 261,000 100% $ $ 261,000 $
West Trunk
W-1 Pipe Future road New development 18 New 2,784 $ 830,000 $ 830,000 100% $ $ $ 830,000
W-1A casing“’ Future road Casing under Los Banos Creek 18/30 New 81 $ 140,000 $ 140,000 100% $ $ $ 140,000
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City of Los Banos

Table ES.3 Capital Inprovement Projects

Wastewater Collection System Master Plan

Capital Improvement Phasing

Improvement Reimbursement Category

1. Proposed casings size and carrier pipe size.

2. Baseline Construction Cost plus 20% to account for unforeseen events and unknown conditions.
3. Estimated Construction Cost plus 30% to cover other costs including Engineering, Construction Management, and Program Implementation.
5. Land acquisition costs were included for lift stations, but not for pipelines, which will be located within public right of way.

6. Costs are based on the Engingeering News Record Construction Cost Index 20-city average of 8592.

Project Length/Size and Cost Capital Future
Figure Type of Description/ Description / Ex. Size/ New Size/ Replace/ Improvement Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Users Existing Future Improvements
No. Improvement ~ Street Limits Diam. Diam. New Length Cost®® 2010-15 2016-20 2021-2025 2026-2030 2031+ Benefit Improvements Developer Regional
(in) (in) (ft) (%) ) (%) ) (%) ) (%) (%) (%) (%)
W-2 Pipe Future road New development 15 New 4,326 $ 1,182,000 $ 1,182,000 100% $ $ 1,182,000 $
W-3 Forcemain Future road New development 10 New 98 $ 17,000 17,000 100% $ $ 17,000 $
W-4 Pipe Future road New development 12 New 1,905 $ 417,000 417,000 100% $ $ 417,000 $
W-5 Pipe Future road New development 12 New 1,941 $ 424,000 424,000 100% $ $ 424,000 $
W-6 Pipe Future road New development 12 New 2,951 $ 646,000 $ 646,000 100% $ $ 646,000 $
W-7 Pipe Future road New development 10 New 1,037 $ 189,000 $ 189,000 100% $ $ 189,000 $
W-8 Pipe Future road New development 10 New 880 $ 161,000 $ 161,000 100% $ $ 161,000 $
W-9 Pipe Future road New development 10 New 848 $ 154,000 $ 154,000 100% $ $ 154,000 $
W-10 Pipe Future road New development 10 New 868 $ 158,000 $ 158,000 100% $ $ 158,000 $
W-11 Pipe Future road New development 10 New 953 $ 173,000 $ 173,000 100% $ $ 173,000 $
W-12 Pipe Breunig New development 12 New 2,935 $ 641,000 $ 641,000 100% $ $ 641,000 $
W-13 Pipe Breunig New development 10 New 1,054 $ 192,000 $ 192,000 100% $ $ 192,000 $
W-14 Pipe Future road New development 10 New 2,257 $ 412,000 $ 412,000 100% $ $ 412,000 $
W-15 Pipe Future road New development 10 New 2,224 $ 406,000 $ 406,000 100% $ $ 406,000 $
W-16 Pipe Future road New development 12 New 2,943 $ 644,000 $ 644,000 100% $ $ 644,000 $
W-17 Pipe Future road New development 10 New 1,290 $ 236,000 $ 236,000 100% $ $ 236,000 $
W-18 Pipe Future road New development 10 New 1,087 $ 198,000 $ 198,000 100% $ $ 198,000 $
W-19 Pipe Future road New development 10 New 1,037 $ 189,000 $ 189,000 100% $ $ 189,000 $
W-20 Pipe Volta New development 10 New 3,106 $ 566,000 $ 566,000 100% $ $ 566,000 $
W-21 Pipe Future road New development 10 New 1,321 $ 240,000 $ 240,000 100% $ $ 240,000 $
W-LS Lift Station ~ West of Breunig New development 1.0 mgd New $ 808,000 $ 808,000 100% $ $ 808,000 $
Land Acquisition 0.25 acres New $ 60,000 $ 60,000 100% $ $ 60,000 $
Existing System Rehabilitation and Replacement
Pipe Various Locations Sewer main rehabilitation program Rehab $ 700,000 $ 200,000 | $ 200,000 | $ 200,000 | $ 100,000 0% $ 700,000 $ $
Lift Station Various Locations Lift station rehabilitation or replacement Replace/Rehab $ 2,840,000 $ 710,000 | $ 710,000 | $ 710,000 | $ 710,000 0% $ 2,840,000 $ $
Pipe Various Locations Sewer main replacement program. Average size is 10-inch diametel 10 10 Replace 25,000 $ 4,557,000 $ 1,139,000 | $ 1,139,000 | $ 1,139,000 | $ 1,139,000 0% $ 4,556,000 $ $
Manhole Various Locations Manhole replacement program Replace $ 600,000 $ 200,000 | $ 200,000 | $ 100,000 | $ 100,000 0% $ 600,000 $ $
Storm Drain Cross Connection Removal
Al-1 Pipe K Street, California Avenue California Avenue to lowa Avenue, and s/o L Street to K Street - 18 New 2,300 $ 617,000 $ 617,000 0% $ 617,000 $ $
Al1-2 Pipe Idaho Ave, | St, Texas Ave L Stto | St, west to Texas Ave, then northeast to H St 15 36 New/Replace 4,050 $ 2,174,000 | $ 2,174,000 0% $ 2,174,000 $ $
Al1-3 Pipe L Street Delaware Avenue to Idaho Avenue - 18 New 300 $ 81,000 | $ 81,000 0% $ 81,000 $ $
CC-6 Pipe 6th Street, K Street sw/o M Street to K Street, then 6th Street to 7th Street - 18 New 1,150 $ 309,000 $ 309,000 0% $ 309,000 $ $
CC-7 Pipe Center Avenue, Jefferson Avenue Madison Avenue to Jefferson Avenue, then to 6th Street - 18 New 1,850 $ 497,000 $ 497,000 0% $ 497,000 $ $
CC-8 Pipe Pacheco Blvd, Paradise Lane | Street to Paradise Lane, then south to Adams Avenue - 12 New 2,300 $ 453,000 453,000 0% $ 453,000 $ $
CC-9 Pipe Murietta Street Page Street to Monro Street, then east to 7th Street - 18 New 600 $ 161,000 161,000 0% $ 161,000 $ $
CIP Total $ 75,802,000 | $ 6,983,000 | $ 21,157,000 | $ 13,808,000 | $ 13,185,000 | $ 20,668,000 $ 13,055,000 $ 23,270,000 $ 39,476,000
Notes:

pw:/Los Banos/7833A00/Cost Estimate/SewerSystemCIP.xIs/Table ES.3 NEW
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Table ES.4 Capital Cost Summary
Wastewater Collection System Master Plan
City of Los Banos

Implementation Phase

2010-2015 2016-2020 2021-2025 2026-2030 2031 +

Reimbursement Category ¢ "illions) (8, millions)  ($, millions)  ($, millions) ($, millions) 0@
Existing Improvement® 2.32 2.87 2.56 2.65 2.66 13.06
Future Developer Improvement® 3.02 3.10 1.73 5.28 10.14 2327
Future Regional Improvement® 1.64 15.19 9.52 5.26 7.86 39.48
Total 6.98 21.16 13.81 13.19 20.67 75.80
Notes:

1. All costs are in November 2009 dollars. ENR CCI 20 City average = 8592

2. Projects are funded through user rates.

3. Projects are developer funded and/or may be part of a development reimbursement agreement.
4. Projects funded through wastewater development impact fees collected by the City.




Chapter 1

BACKGROUND

1.1 INTRODUCTION

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

1.2 BACKGROUND

The City of Los Banos (City) is located in western Merced County (County), in the northern
portion of the San Joaquin Valley. Figure 1.1 presents a location map of the City. The City
is located near the junction of California State Route (SR)-152 and Interstate 5. Los Banos
is the second largest city in the County®. The City collects, treats, and disposes wastewater
originating from the residential, commercial, institutional, and industrial dischargers within
the service area. The City owns, maintains, and operates all wastewater facilities within the
service area.

1.3 SEWER SERVICE AREA

Figure 1.2 illustrates the City’s current wastewater collection service area. The City
manages the sewer collection system and maintains sanitary sewer lines, spanning 4- to
30-inches in diameter, and 13 lift stations. In addition to the collection system, the City also
operates a wastewater treatment plant (WWTP) located northeast of the City. As a separate
project, the City is currently designing upgrades to the existing WWTP. The improvements
to the existing WWTP are not discussed in this report since the focus of this Master Plan
was the wastewater collection system.

The City’s previous wastewater collection system master plan, completed in November
1981 (1981 Master Plan), included a capacity evaluation, recommended improvements to
mitigate hydraulic deficiencies, recommended improvements to accommodate growth, and
summarized capital costs associated with the improvements. From the time when the 1981
Master Plan was completed, the City’s General Plan, land uses, study boundary,
infrastructure, and operational conditions changed, creating the need for a new master
plan. The land use assumptions in this Master Plan were based on the City’'s 2030 General
Plan Update (2030 General Plan) and projected future developments within the sphere of
influence (SOI). Should future planning conditions change from the assumptions stated in
this Master Plan (i.e., accelerated growth, more intense developments, etc.), revisions and
adjustments to the Master Plan recommendations would be necessary.

! City of Los Banos 2030 General Plan Update, approved July 15, 2009
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1.4  SCOPE AND AUTHORIZATION

The purpose of this Master Plan is to identify capacity deficiencies in the collection system,
develop feasible alternatives to correct these deficiencies, and plan the infrastructure that
will serve future development. On October 9, 2007, the City approved a professional
service agreement with Carollo Engineers, P.C. (Carollo) to prepare this Master Plan for the
wastewater collection system, which included the following main tasks:

. Flow monitoring
. Sewer surveys
. Model development

o Collection system analysis and capital project development

o Master Plan preparation

1.5 REPORT ORGANIZATION

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

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

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

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

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

Chapter 5 - Wastewater Collection System Facilities and Hydraulic Model. This
chapter describes the development and calibration of the City’s wastewater collection
system hydraulic model.
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Chapter 6 - Capacity Evaluation and Proposed Improvements. This chapter discusses
the hydraulic evaluation of the collection system and the proposed projects that correct
capacity deficiencies and serve future users.

Chapter 7 - Capital Improvement Projects. This chapter presents the capital
improvement projects and a summary of the capital costs. This chapter is organized to
assist the City in making finance decisions.

1.6 ACKNOWLEDGMENTS

Carollo Engineers wishes to acknowledge and thank Mr. Mark Fachin, Public Works
Director/City Engineer; Mr. Gary Hutsell, Assistant Public Works Director; Mr. Royal Lloyd,
Wastewater Treatment Plant Supervisor; Mr. Tim Marrison, Assistant Fire Chief; Mr.
Stanley Silva; and Ms. Melinda Wall. Their cooperation and courtesy in obtaining a variety
of necessary information were valuable components in completing and producing this
report.

1.7 ABBREVIATIONS AND DEFINITIONS

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

ADWF average dry weather flow

ADMMF average day maximum month flow

BWF base wastewater flow

CCID Central California Irrigation District

County Merced County

DOF California Department of Finance

ENR CCI Engineering News Record Construction Cost Index
fps feet per second

gpd gallons per day

gpda gallons per day per acre

gpdc gallons per day per capita

GWI groundwater infiltration

I/ infiltration/inflow
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MDWWF maximum day wet weather flow

mgd million gallons per day
PDWF peak dry weather flow
PWWF peak wet weather flow

SOl Sphere of Influence

SSO Sanitary Sewer Overflow
WWTP Wastewater Treatment Plant

1.8 REFERENCE MATERIAL

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

. City of Los Banos 2030 General Plan Update, Approved July 15, 2009

. City of Los Banos Improvement Standards and Specifications, October 2004

. Sanitary Sewerage Study and Master Plan, George S. Nolte and Associates,
November 1981

° City of Los Banos Sewerage and Drainage Survey, Brown and Caldwell, April 1960

. City of Los Banos Wastewater Strategic Plan, ECO:LOGIC Engineering,
September 2007
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Chapter 2
STUDY AREA DESCRIPTION

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

21 STUDY AREA

The 2030 General Plan Update (2030 General Plan) sphere of influence (SOI) is the study
area boundary for this wastewater collection system master plan (Master Plan). The Master
Plan study boundary and SOI are synonymous and will be used interchangeably throughout
this report. The SOI boundary extends far beyond the current wastewater collection service
area and is approximately 14,382 acres (22.5 square miles). The Master Plan contains a
forecast of sewer improvements in a large study area beyond the City of Los Banos (City)
limits. Figure 2.1 shows the study area boundary and the City’s limits.

Evaluating infrastructure needs beyond the City limits is important because:
. there are conceptual development plans that are beyond the City limits;

° recent rapid growth in the San Joaquin Valley indicates that significant development
into the study area could occur within a short planning period; and

. by forecasting the ultimate, orderly expansion of the sewer system, there is a greater
utilization of reliable gravity sewers.

2.2 PLANNING PERIOD

The Master Plan study area is intended to include the existing City limits and development
within the SOI that could occur through the year 2030. Existing and projected populations
and land uses within the study area are discussed in this chapter.

2.3 CLIMATE

The City is characterized by hot, dry summers and relatively mild winters. Annual rainfall
generally totals slightly less than nine inches, with approximately 90 percent of the rainfall
occurring between November to April. In the winter months, fog conditions often persist for
several days, but the season is generally short.

March 2010 2-1
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1. Sphere of Influence from City of Los Banos 2030 General Plan Update, Dyett & Bhatia, July 2009




24 LAND USE

The 2030 General Plan guides development within the SOI and establishes the long-range
development policies. The general plan also provides land use and population projections.
Land use and population information are integral components in determining the amount of
wastewater generated within the City. The type of land use in an area will affect the volume
and character of the wastewater generated. Adequately estimating the generation of
wastewater from various land use types is important in sizing and maintaining sewer
system facilities.

Land use assumptions used in this study are consistent with the 2030 General Plan. Since
the land use assumptions forecast the type of growth within the SOI, this association to the
Master Plan should ensure that the wastewater projections and facilities required to serve
future growth are consistent with the City’s guiding document on development. Figure 2.2
illustrates the different land uses found in the 2030 General Plan. The study area’s land use
designation and respective acreage totals are summarized in Table 2.1. Appendix A
provides a description of the different land uses. The descriptions are excerpts from the
2030 General Plan.

2.4.1 Sewer Service Area by Land Use

2.4.1.1 Existing Service Area Land Use

The City provides wastewater collection and treatment service to residents, businesses,
and other institutions within its City limits. Table 2.1 provides the acreage totals by land use
classification within the SOI. Also included in Table 2.1 are the land use totals for the 2007
sewer service area City limits, and the breakdown between developed land, which
generates wastewater, and undeveloped land that will be developed in the future. The City
currently provides sewer service to approximately 4,582 acres (includes developed and
undeveloped land) or 7.2 square miles. Note that the acreage total does not include land
occupied by the wastewater treatment plant (WWTP) because the treatment plant is located
outside of the SOI.

The largest land use category is residential (low, medium, and high), which accounts for
approximately 2,279 acres, or approximately 50 percent of the total acreage. Commercial,
office/professional and industrial make up approximately 925 acres, or 20 percent of the
total. Civic/Institutional makes up approximately 181 acres, or 4 percent. Non-wastewater
generating land uses like parks, streets, and open space land uses account for 1,197 acres,
or 26 percent of the total service area.
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Table 2.1 Study Area Land Use Designations
Wastewater Collection System Master Plan
City of Los Banos

2007 City Service Area®

sol® Total Developed Undeveloped

Land Use Designation (acres) (acres) (acres) (acres)
Residential
Low Density Residential 4,452 1,851 1,605 246
Medium Density Residential 875 372 179 193
High Density Residential 98 56 52 4
Mixed Use
Mixed Use 73 44 38 6
Neighborhood Commercial 89 68 21 46
Commercial/Office Professional
Commercial 991 445 255 190
Office/Professional 574 96 55 41
Employment Park 555 149 136 14
Industrial 498 124 88 36
Others
Agriculture/Rural 1,560 0 0 0
Parks, Trails & Open Space 852 355 323 31
Civic/Institutional 573 181 167 14
SR 152 Bypass Corridor 205 0 0 0
Streets/Roads 2,989 843 805 38
Total 14,382 4,582 3,723 858
Notes:

1. Los Banos 2030 General Plan Sphere of Influence is the study area boundary.

2. Total excludes the wastewater treatment plant.




2.4.1.2 Future Service Area Land Use

At build-out of the SOI boundary, the City will serve approximately 14,382 acres. Build-out
is defined as complete development of all lands. The breakdown of the different land use
categories is provided in Table 2.1.

2.5 HISTORICAL AND FUTURE POPULATION

The City has historically been an agricultural based community and supports food
processing facilities and related agricultural services. The City’s population began to grow
quickly after World War Il owing to returning veterans and highway construction®. A series
of irrigation and dam projects in the 1960s brought more people to the City, however,
growth slowed from 1970 to 1985. In 1990, the City’s population began to grow rapidly and
continued through year 2007. From 1990 through the present, the population grew from
approximately 14,500 to 35,200. Over the last 20 years, the City has grown at an annual
rate of about 5.1 percent.

The 2030 General Plan states that the build-out population will reach 90,400 people. This

build-out population reflects an annual growth rate that ranges between 4.1 to 4.6 percent.
Table 2.2 and Figure 2.3 summarize the City’s historical and projected population to year

2030.

! City of Los Banos 2030 General Plan Update, July 2009
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Table 2.2 Historical and Projected Population
Wastewater Collection System Master Plan
City of Los Banos
Year Population
1910 745
1920 1,276
1930 1,745
1940 2,214
1950 3,868
1960 5,272
1970 9,188
1980 10,341
1990 14,519
2000 25,869
2007 35,200
2010 40,300
2020 60,700
2030 90,400
Note:

1. Source of historical data and population projections: City of Los Banos 2030
General Plan Update, Approved July 15, 2009.
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Chapter 3
PLANNING CRITERIA

The capacity of the City of Los Banos’ (City) wastewater collection system was evaluated
based on the planning criteria defined in this chapter. The criteria include standards from
the City’s Improvement Standards and Specifications (Improvement Standards). The
planning criteria address the collection system capacity, gravity sewer slopes, maximum
depth of flow within a sewer, average wastewater flow coefficients, and wastewater peaking
factors.

3.1 GRAVITY SEWERS

Capacity analysis of the wastewater collection system was performed in accordance with
the criteria established in this chapter. The City’s Improvement Standards stipulate general
policies of the City and outline sewer design criteria. Some of these criteria are discussed
below. If not discussed in this wastewater collection system master plan (Master Plan), the
reader should assume that the design criteria conform to the Improvement Standards.
Sewer pipe capacities are dependent on many factors, including roughness of the pipe, the
maximum allowable depth of flow, minimum velocity, and slope of pipe.

3.1.1 Manning Coefficient (n)

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

3.1.2 Flow Depth Criteria (d/D)

The primary criterion used to identify capacity deficient trunk sewers or to size new
improvements is the maximum flow depth to pipe diameter ratio (d/D). This approach is
consistent with the 1981 Master Plan. The d/D value is defined as the depth (d) of flow in a
pipe during peak flow conditions divided by the pipe’s diameter (D). The City’s Improvement
Standards do not define the acceptable d/D values for various pipe diameters. However,
the standards do specify the minimum slope and minimum velocity for a sewer flowing full.

3.1.2.1 Flow Depth for Existing Sewers

Using a conservative d/D ratio when evaluating existing sewers may lead to unnecessary
replacement of existing pipelines. Therefore, a d/D ratio of 0.92 (pipe flowing at maximum
capacity) was used to evaluate the City’s existing trunk sewer system for peak dry weather
flow (PDWF). During peak wet weather flow (PWWF) (this is typically the maximum hourly
flow in the collection system) water levels were allowed to rise to within three feet of the
manhole rim. Sewers were allowed to surcharge under these maximum flow conditions. If
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the flow depth was greater than the maximum allowed, then the sewer was deemed
deficient and a larger sewer was proposed for greater flow capacity.

3.1.2.2 Flow Depth for New Sewers

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

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

Table 3.1 d/D Ratios for Design Flow Conditions
Wastewater Collection System Master Plan
City of Los Banos

Sewer Diameter Design Flow Maximum d/D Ratio
Less than 12-inches 0.50
D=12-inches up to D=18-inches 0.67
Greater than 18-inches 0.75

3.1.3 Design Velocities and Minimum Slopes

In order to minimize the settlement of sewage solids, the City’s Improvement Standards
require that sewer velocity be equal to or greater than 2 feet per second (fps) for all sewers
at the design flow and maximum d/D (based on roughness coefficient of 0.013). At this
velocity, the sewer flow will typically provide self-cleaning for the pipe. Table 3.2 lists the
recommended minimum slopes and their corresponding maximum flows for maintaining
self-cleaning velocities (equal to or greater than 2 fps) when the pipe is flowing at its
maximum depth.

3.1.4 Changes in Pipe Size

When a smaller sewer joins a large one, the invert of the larger sewer will be lowered
sufficiently to maintain the same energy gradient. This can be accomplished by matching
the pipe soffits of different size pipes.
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Table 3.2 Minimum Slope and Maximum Flow
Wastewater Collection System Master Plan
City of Los Banos
Pipe Diameter Minimum Slope® Calculated Flow at Maximum d/D Criteria
(inches) (feet/feet) d/D Maximum Flow (mgd)
6 0.0049® 0.5 0.127
8 0.0034@ 0.5 0.228
10 0.0025® 0.5 0.354
12 0.0019® 0.67 0.792
15 0.0014@ 0.67 1.233
18 0.0011@ 0.67 1.778
21 0.0009® 0.75 3.304
24 0.0008? 0.75 4.447
27 0.0006 0.75 5.273
30 0.0005 0.75 6.375

Notes:

1. Recommended minimum slope for maximum pipe flow at various d/D values and
velocity greater than or equal to 2 fps.

2. City Improvement Standards for standard minimum slopes of sewer lines.
Improvement Standards provided slopes for 6, 8, 10, 12, 15, 18, 21, and 24-inch
diameter pipes only. Slopes for sewers 27-inch diameter and greater were
calculated based on maximum d/D and minimum velocity criteria.

3.1.5 Wet Well, Lift Stations, and Force Mains

According to City Improvement Standards, wet well capacity shall be adequate to provide a
minimum pump cycle time of 10 minutes. At least two non-clog sewer pumps, each capable
of pumping 100 percent of the design flow rate, shall be installed at each lift station.
Therefore, all sewage lift stations should have sufficient firm capacity (capacity with the
largest pump out of service) to pump the design flow.

Force main piping shall be sized to provide a minimum velocity of 2 fps at the design flow
rate of the lift station. There are no slope requirements for force mains in the Improvement
Standards.

March 2010 3-3

pW\CA\Los Banos\7833A00\Deliverables\Sewer\Ch03.doc (FinalB)



Chapter 4
SEWER DESIGN FLOWS

This chapter summarizes the flow monitoring program and presents the calculation of the
design flows used to model the existing and future sewer system.

41 FLOW MONITORING PROGRAM

Temporary flow monitoring was conducted to assist in the development of design flow
criteria, and to correlate actual sewer system flows to the hydraulic model predicted flows.
Flow monitoring data are used to calibrate the wastewater collection system hydraulic
model for dry weather flow (DWF). The “Sanitary Sewer Flow Monitoring, September 2007”
prepared by V&A Consulting Engineers, Inc. summarizes the flow monitoring program and
was submitted to the City as a separate report.

The primary purpose of flow monitoring is to measure flow from different areas of the
collection system. The flow monitoring period was conducted for approximately one week
from September 7 through the 16, 2007 at 16 monitoring sites, at locations selected by
Carollo Engineers, P.C. (Carollo). Figure 4.1 illustrates the flow meter locations. The meter
sites were selected to best model the sewer areas and multiple sub-areas within the sewer
system.

4.2 FLOW MONITORING RESULTS
4.2.1 Average Day Flow Data

During the flow monitoring period, depth and velocity data were collected at each meter at
5-minute intervals. The 5-minute data was then aggregated to 15-minute and hourly data
for the DWF calibration effort. 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 average day flow. A summary of the average day flow for
the 16 flow meters is presented in Table 4.1. The flow data indicated that the average
weekday flows were generally equal to the average weekend flows, however, the diurnal
patterns occasionally differed. For this wastewater collection system master plan (Master
Plan), the weekday flow averages and diurnal patterns will be used for calibration and
analysis.
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Table 4.1 Average Day and Average Peak Dry Weather Flow
Wastewater Collection System Master Plan
City of Los Banos
Average Day Flow" Average Peak Dry Weather Flow®
Flow Meter (mgd) (mgd)
0 2.71 3.25
1 3.22 4.31
2 1.41 1.78
3 0.29 0.48
4 0.14 0.23
5 0.31 0.51
6 0.16 0.28
7 1.36 1.59
8 0.10 0.17
9 0.14 0.18
10 0.93 1.05
11 0.09 0.13
12 0.36 0.50
13 0.14 0.22
14 0.32 0.45
15 0.12 0.17
Approximate 4.01 4.90
WWTP Flow®
Source: Sanitary Sewer Flow Monitoring, September 2007
Notes:
1. Average day flow calculated from data, not including weekend flow.
2. Average of the daily peak dry weather flows.
3. The average flow measured at the WWTP from September 7 to 16, 2007. The
average peak dry weather flow was calculated based on the peak to average ratio
of 1.22 (September average peak to average day [4.83:3.95]).

422 Wet Weather Flow Data

Wet weather flow (WWF) monitoring data was not collected for this project. However,
review of rainfall and wastewater treatment plant (WWTP) influent flow data for 2006 and
2007 indicated that the two-day period of January 1 and 2, 2006 provided the greatest
24-hour storm total and the maximum day flow at the WWTP. The plant flow records for
these two days were used for model calibration and analysis.
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4.2.3 Rainfall Data

To develop a storm hyetograph and to accomplish the model calibration, rainfall data for
January 1-2, 2006 was collected and analyzed. Rainfall data from the California Irrigation
Management Information System (CIMIS) Station No. 56 (Los Banos) for these days were
available on the California Department of Water Resources web site. This storm was
selected because it was one of the largest storms of 2006 and resulted in the maximum
flows recorded at the WWTP for any single day in 2006. Rainfall data for the February 2005
storm was also collected for the calibration confirmation step.

The rain gauge recorded a January 2006 monthly total of 2.67-inches, which is greater than
average rainfall for this period. For comparison, the historical average rainfall for January is
1.87-inches (1948 to 2007). The historical data was taken from the Western Regional
Climate Center (WRCC) at Station 045118 in Los Banos and CIMIS Station No. 56. Rainfall
data from the years 1948 through 2007 were used to determine this average. Table 4.2
summarizes the rain data from the CIMS No. 56 rain gauge station for the 2005 and 2006
storms discussed.

Table 4.2 Rain Gauge Summary
Wastewater Collection System Master Plan
City of Los Banos

Total Rainfall Greatest Storm Total Greatest 24-Hour Total
(inch) (inch) (inch)
2.67Y 2.21@ 1.81®
2.68% 1.6® 1.47©

Source: California Irrigation Management Information System (CIMIS) Station No. 56
(Los Banos)

Notes:

Total rainfall recorded over one month period, January 2006.

Total rainfall recorded over a 48-hour period between January 1 and 2, 2006.

Total rainfall recorded over a 24-hour period between January 1 and 2, 2006.

Total rainfall recorded over one month period, February 2005.

Total rainfall recorded over a 48-hour period between February 15 and 16, 2005.

Total rainfall recorded over a 24-hour period between February 15 and 16, 2005.

ocoagbkhwnpE

4.2.4 Design Storm Data

Design storms are rainfall events used to analyze the performance of a collection system
under peak flows and volumes, and have specific recurrence interval and rainfall duration.
Developing a design storm can be accomplished in different ways. If data is not available, a
synthetic design storm can be developed. A National Oceanic and Atmospheric
Administration (NOAA) Atlas 2 isopluvial (rainfall total contours) map of California was used
to approximate the total depth for the 10-year, 24-hour design storm, which is 1.75-inches
for this area. The 24-hour storm total that occurred on January 1-2, 2006 was 1.81-inches
(slightly larger than, but approximately equal to a 10-year, 24-hour design storm). A
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10-year, 24-hour design storm is typically used when modeling WWF in collection systems.
This design storm has a ten percent chance (1/10) that 1.75-inches of rain will fall in any
24-hour period in a given year.

The Natural Resources Conservation Service (NRCS), formally known as the Soil
Conservation Service (SCS), method is typically used to distribute the rainfall volume and
establish a peak intensity over a given storm duration in a very textbook manner. The
methodology used to develop the design storms for this study is presented in Appendix B.
As described in Appendix B, log-normal probability graphs were constructed from available
precipitation data and the Depth-Duration-Frequency (DDF) data was in turn fit to power
equations of the form: D = A * t (hours) ~ B, where D is the rainfall depth of accumulation.
The results of the NRCS rainfall distribution are shown in Figure 4.2. The NRCS method
was used to model the peak wet weather flows (PWWF) in the collection system during a
design storm event.

4.3 WASTEWATER FLOW COMPONENTS

Wastewater consists of DWF and WWF. DWF (or base flow) is flow generated by routine
water usage in the residential, commercial, business and industrial sectors of the sewer
system. The other component of DWF is the contribution of dry weather groundwater
infiltration (GWI) into the sewer system. Dry weather GWI will enter the sewer system when
the relative depth of the groundwater table is higher than the depth of the pipeline and
when the susceptibility of the sanitary sewer pipe allows infiltration through defects such as
cracks, misaligned joints and broken pipelines. In the City’s sewer service area, dry weather
GWI may be considerable because the shallow depth to groundwater in some parts of
town.

WWEF includes storm water inflow, trench infiltration, and GWI. The storm water inflow and
trench 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).

The third element of WWF is GWI, which is not specific to a single rainfall event, but rather
to the effects on the sewer system over the entire wet weather season. The depth of the
groundwater table rising above the pipe invert elevation causes GWI.

Sewer pipes within close proximity to a body of water can be greatly influenced by
groundwater effects. As the groundwater table fluctuates over the wet weather season, this
fluctuation is seen as a mounding effect in flow monitoring data. A description of each flow
component is detailed in the following sections.
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4.3.1 Base Wastewater Flow

The base wastewater flow (BWF) is the flow generated by the City’s residential,
commercial, and industrial customers. The flow has a diurnal pattern that varies with land
use categories. Typically, a residential diurnal pattern has two peaks with the more
pronounced peak following the wake-up hours of the day, and a less pronounced peak
occurring in the evening. In Los Banos, the more pronounced peak of the diurnal pattern
occurred in the evening. Commercial and industrial patterns, though they vary depending
on the type of use, typically have more consistent higher flow patterns during business
hours, and lower flows at night. Furthermore, the diurnal flow pattern experienced during a
weekend may vary from the diurnal flow experienced during a weekday. For the purpose of
this hydraulic analysis, different diurnal curves were developed based on the flow-
monitoring data to represent the various uses throughout the City.

4.3.2 Groundwater Infiltration

Ground water infiltration, one of the components of /1, is associated with extraneous water
entering the sewer system through defects in pipes and manholes. GWI is related to the
condition of the sewer pipes, manholes, and groundwater levels. GWI may occur
throughout the year, although rates are typically higher in the late winter and early spring.
Dry weather GWI (or base infiltration) cannot easily be separated from BWF by flow
measurement techniques. Therefore, dry weather GWI is typically grouped with BWF.

4.3.3 Average Dry Weather Flow

Average dry weather flow (ADWF) is the average flow that occurs on a daily basis during
the dry weather season, defined as June through September for this Master Plan. The
ADWEF includes the BWF generated by the City’s residential, commercial, and industrial
users, plus the dry weather GWI component (assumed to be negligible for this Master
Plan). See Table 4.3 for a summary of ADWF.

4.3.4 Peak Dry Weather Flow

Peak dry weather flow (PDWF) is the highest observed hourly flow that occurs during the
dry weather season. The collection system’s ability to convey the PDWF without
surcharging is a criterion of this Master Plan. In Los Banos, the month with the highest
average flow typically occurs during the dry weather months, as shown in Table 4.3 (see
ADMMEF column). The PDWEF will also occur during this maximum month.

4.3.5 Maximum Day Wet Weather Flow

Maximum day wet weather flow (MDWWF) is the highest daily flow that occurs during the
wet weather season (defined as October through May for this Master Plan). The Water
Environment Federation (WEF) Manual of Practice FD-6 and the American Society of Civil
Engineers (ASCE) Manual and Report on Engineering Practice No. 62 suggest that the
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MDWWF to ADWF ratio typically ranges between 2 and 3, even in well constructed
systems. Higher values usually indicate a more pronounced I/l problem. Review of daily
flows in 2006 indicate that the MDWWF occurred on January 2 and was 4.68 million gallons
per day (mgd), which translates to a 2006 MDWWF to ADWF ratio of 1.3 (2006 ADWF of
3.57). The calculated ratio was below typical range, indicating that the City has a well
constructed system with low I/I, even though some areas experience I/ following storms.

4.3.6 Peak Wet Weather Flow (Design Flow)

Peak wet weather flow is the highest observed hourly flow that occurs following the design
storm event. Wet weather I/l causes flows in the collection system to increase. PWWF is
typically used for designing sewers and lift stations. Therefore, PWWF will be referred to as
the design flow in this Master Plan. The trunk sewers and lift stations were evaluated based
on their capacity to convey the design flow (PWWF). If the sewers violated the flow depth
criterion, then they were considered capacity deficient for which improvements were
proposed.

The WEF Manual of Practice FD-6 and ASCE Manual No. 62 recommends maintaining
design flow to ADWF ratios below 3 to 4, with higher values indicative of pronounced I/I.
The WWTP does not measure hourly flow variations, however, based on the modeling
results, we were able to derive a peak flow. The model derived peak hourly flow (or model
derived design flow) measured at the WWTP was 6.1 mgd for existing conditions.
Therefore, the PWWF to ADWF factor was 1.7, which is within the recommended range.
Peak to average ratios measured at the treatment plant are generally lower than those
measured in the collection system, due to flow attenuation. In the collection system outside
the downtown area, the ratio of PWWF to ADWF ranged between 2 and 3. In the downtown
area that is influenced by storm drain connections, which result in higher peak flows, the
ratio of PWWF to ADWF ranged between 3 and 5. Note that these are model-simulated
peak flows and could not be verified because WWF monitoring was not conducted.

4.3.7 Inflow and Infiltration

Infiltration is defined as storm water flows that enter the sewer system by percolating
through the soil and then through defects in pipelines, manholes, and joints. Examples of
infiltration entry points are cracks in pipelines, misaligned joints, and root penetration. Inflow
is defined as storm water that enters the sewer system via a direct connection to the
system. Examples of inflow entry points are roof drain and downspout connections, leaky
manhole covers, and illegal storm drain connections.

The adverse effects of I/l entering the sewer system is that it increases both the flow
volume and peak flows such that the sewer system is operating at or above its capacity. If
too much I/l enters the sewer system, sanitary sewer overflows (SSO’s) could occur. The
modeling results indicate that the City’s collection system does not have a considerable
infiltration problem. However, the system does have several locations where storm drain
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pipelines are directly connected to the sanitary sewer. These direct connections create
considerable inflow during storm events.

4.4  WASTEWATER TREATMENT PLANT FLOWS

In addition to the flow-monitoring program, this project reviewed historical WWTP influent
flow data since January 2000 to establish wastewater flow criteria. The City also provided
daily averages for 2006.

Flow data from January 2000 through December 2007 are summarized in Table 4.3. This
Master Plan relied primarily on 2006 plant flow data, because this project was started
midway through 2007 and data was not available for the entire year. Table 4.3 lists for each
month, the following parameters:

. Population and per capita flow
o Total annual flow

. Average day flow (ADF): Total annual flow divided by the number of days in the year.
Average flow entering the plant over the entire year, without consideration of season
(dry or wet)

. Average dry weather flow (ADWF): Average WWTP influent flow during the months of
June through September

. Average wet weather flow (AWWEF): Average WWTP influent flow during the months
of January through May, and October through December

. Average day maximum month flow (ADMMF): Average day flow for the maximum
month of a given year

As shown in Table 4.3, the ADF in 2006 was 3.55 mgd, the ADWF was 3.57 mgd, and the
AWWEF was 3.54 mgd. The ADF for the entire year is essentially the same as the ADWF
and the AWWTF in 2006. For previous years, the ADWF tended to display higher average
flows compared to AWWF and average day flow, possibly due to cannery or other seasonal
operations discharging to the wastewater collection system. Typically, the wet weather
season contributes higher than normal sewer flows due to rainfall dependent I/ following
storms. However, from 2000 through 2007 the dry weather averages were slightly greater
than the wet weather averages. For this study, since there is little difference between
average day, average dry and average WWFs, the average day flow was used in
calculations.

For a 2006 average day flow of 3.55 mgd and sewer service area population was 34,220,
the calculated gallons per capita per day (gpcd) equal 104. The average per capita flow
from 2000 through 2007 is 111 gpcd. In comparison, the City’'s water use for 2006 averaged
approximately 7.2 mgd (~8,200 acre-feet per year [AFY]), and the per capita water use
equaled 211 gpcd. The City’s wastewater generation represents about 50 percent of the
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Table 4.3 Historical Monthly WWTP Influent Flows
Wastewater Collection System Master Plan
City of Los Banos

0TOZ YdIeiN

Total Annual

(Greurd) 20p* FOUOVSMIS\SB|GRIDAIBA\00VEER\SOURY SOT\WO\Wd

Per Capita Flow Flow Average Day Flow ADWF AWWF ADMMF
Year Population® (gpcd) (mg) (mgd) (mgd) (mgd) (mgd)
2000 25,869 124 1,178 3.22 3.35 3.15 3.44 August
2001 27,503 120 1,200 3.29 3.40 3.23 3.85 October
2002 28,397 109 1,134 3.11 3.16 3.08 3.26 August
2003 29,139 111 1,175 3.22 3.53 3.08 3.97 August
2004 30,626 112 1,261 3.45 3.56 3.39 3.67 July
2005 32,380 106 1,258 3.45 3.58 3.38 3.64 August
2006 34,223 104 1,294 3.55 3.57 3.54 3.80 Feb/March
2007 35,200 99 1,275 3.49 3.66 341 3.95 September

Note:
1. Population for 2000 and 2005 from 2030 General Plan. 2007 from City website. Other years interpolated.

OT-v




City’s total water use. Note that two of the large industrial wastewater dischargers operate
their own groundwater wells, and water production from these private wells are not reflected
in the water demand totals discussed above.

45 WASTEWATER FLOW PROJECTIONS

For sewer system master plans, developing relationships between land use and flow is a
method typically employed to develop average wastewater flows. The flow planning criteria
are typically based on standard practice values, but then refined based on actual flow data.
The land use flow coefficients were established to estimate average day flow within the
study area.

45.1 Water Conservation Measures

The current water conservation measures for the City apply to outdoor use only. There are
no required indoor water conservation measures. Therefore, adjustments to account for
future water conservation were not made and the future flow projections were based on
historical data.

4.5.2 Largest Industrial Wastewater Dischargers

In order to model the largest industrial wastewater dischargers, point loads representing
these customers were input into the hydraulic model in place of wastewater flow
coefficients. The City provided daily flows from 2003 through 2006 for four industries
currently operating and monitored by the City. Table 4.4 summarizes the average day flow
and ADMMF measured for each of the four industries from year 2003 to 2006. The average
and ADMMF values and the hours of operation were used to simulate each industry’s
wastewater discharge to the collection system.

45.3 Existing Wastewater Flow Coefficients

Average wastewater flow coefficients are rates, usually expressed in gallons per day per
acre (gpda), applied to either gross or net acres for calculating average day flow generated
from a particular land use. A flow coefficient was developed for each land use classification
discussed previously. The flow coefficient provides a means to transform a land use
category from acreage into wastewater flow. The resulting flow is then input into the
appropriate sewer area in the sewer system model. Wastewater flow coefficients for
residential areas can range between 1,000 to 4,000 gpda, and commercial and industrial
areas might range from 500 to 2,500 gpda, with typical values averaging approximately
1,000 gpda. Land uses designated as open space and agriculture are assumed to generate
negligible amounts of sewage flow.
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Table 4.4 Industrial Discharger Summary
Wastewater Collection System Master Plan
City of Los Banos
Industry Peluso Cheese Kagome Foods Los Banos Foods Los Banos Abattoir
Total Annual Total Annual Total Annual
flow ADFY  ADMMF® Flow ADF®  ADMMF® Flow ADFY  ADMMF® Total Annual Flow  ADF®  ADMMF®
Year (gal) (gpd) (gpd) Month (gal) (gpd) (gpd) Month (gal) (gpd) (gpd) Month (gal) (gpd) (gpd) Month
2003 2,600,000 8,300 14,200 April 30,003,000 82,200 123,700 May 214,611,000 588,000 694,000 January 7,655,000 28,500 33,500 September
2004 2,205,000 7,200 11,200 October 20,773,000 56,800 91,800 March 223,384,000 610,300 743,200 June 6,542,000 24,600 28,000 October
2005 2,268,000 7,700 9,800 August 19,301,000 53,400 109,200 November | 227,725,000 623,900 687,400 June 6,159,000 23,200 26,600 January
2006 1,403,000 5,100 6,800 April 34,586,000 95,200 149,100 May 216,655,000 593,600 834,100 February 6,640,000 24,400 27,900 June
Average 2,119,000 7,100 10,500 26,166,000 71,900 118,500 220,594,000 604,000 739,700 6,749,000 25,200 29,000
Notes:
1.  Average day flow (ADF): The total annual flow divided by 365 days (leap years divided by 366).
2.  Average day maximum month flow (ADMMF): The average day flow for the maximum month of a given year.
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The coefficients were estimated by evaluating the flows measured from the flow-monitoring
program and analyzing the tributary service area generating flow to each meter. For
example, for Flow Meter No. 4, the average day flow during the flow-monitoring period was
approximately 0.14 mgd. The tributary service area upstream of this monitoring station is
developed with buildings falling into one of the following land use categories (excluding
undeveloped land): low density residential, civic/institutional, commercial and other non-
wastewater generating lands (e.g. roads and parks). Flow coefficients were multiplied by
the acreages for each land use designation until the flows equaled 0.14 mgd. This process
was repeated for each flow meter.

The flow coefficients were then adjusted to balance the calculated flows for the entire
developed sewer service area to 3.55 mgd, which was the 2006 average day flow. The
average day flow is the basis for calibrating the average sewer flow coefficients. Table 4.5
presents the wastewater flow coefficients calculated from the flow monitoring program and
the balancing to match 3.55 mgd. In addition, flows for the four industrial dischargers are
also included in this table. The flows from the industrial dischargers were taken into account
in developing the coefficients.

As with most cities throughout California, residential land use makes up the majority of
developed land and wastewater flow. For Los Banos, residential customers make up
approximately 66 percent of the current flow.
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Table 4.5

Existing Wastewater Flow Coefficients

Wastewater Collection System Master Plan

City of Los Banos

2007 City Service Area

Flow
Developed™®  Coefficient ~ Average Flow Percent of Total
Land Use Designation (acres) (gpd/acre) (gpd) Demand
Residential
Low Density Residential 1,569 1,225 1,921,000 54%
Medium Density Residential 179 1,725 308,000 9%
High Density Residential 52 2,200 114,000 3%
Mixed Use
Mixed Use 38 925 35,000 1%
Neighborhood Commercial 21 925 20,000 1%
Commercial/Office Professional
Commercial 255 925 236,000 7%
Office/Professional 53 925 49,000 1%
Employment Park 7 1,000 7,000 0%
Industrial 59 1,000 59,000 2%
Industrial Discharger® 29 708,000 20%
Others
Agriculture/Rural 0 0 0 0%
Parks, Trails & Opens Space 323 0 0 0%
Civic/Institutional 105 925 97,000 3%
SR 152 Bypass Corridor 0 0 0 0%
Streets/Roads 805 0 0 0%
Developed Non-Wastewater Generating® 229 0 0 0%
Total 3,723 3,554,000 100%
Notes:

1. City limit total excludes the wastewater treatment plant.
2. Areatotals exclude streets and roads. Streets and roads account for approximately 21 percent of the developed City

limits.

3. Industrial dischargers include: Los Banos Foods Inc., Peluso Cheese Company, Kagome Foods Inc., and Los Banos
Abattoir Co. Average flow for 2006 used in flow balance and coefficient calculation.
4. Developed Non-Wastewater Generating land uses include areas like school play fields or airport runways.




454 Recommended Wastewater Flow Coefficients

The recommended sewer flow coefficients are presented in Table 4.6. The recommended
sewer coefficients also assume no change in the operation of the large industrial
dischargers.

Table 4.6 Recommended Wastewater Flow Coefficients
Wastewater Collection System Master Plan
City of Los Banos

Flow Coefficient

Land Use Designation (gpda)

Residential Land Use

Low Density 1,225

Medium Density 1,725

High Density 2,200
Mixed Use

Mixed Use 925

Neighborhood Commercial 925
Commercial/Office Professional

Commercial 925

Office/Professional 925

Employment Park 1,000

Industrial 1,000
Other

Civic/Institutional 925

455 Existing and Future (Build-out) Average Day Flow

Developing an accurate estimate of the quantity of wastewater is an important step in
maintaining and sizing sewer system facilities, for both existing conditions and future
developments. The fu