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ADRS
ADWF
AMSA
ASCE
Ave 45
BOE
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CCTV
CIP
CMOM
COS
CSSA
DHI

DPW
EIR

EPA
ERIS
FOG
FMD

FY

GWI
IPWP
IRP
LARWQCB
MH
MOUSE
MPA
NACWA
NEIS

Arroyo Drive Relief Sewer

Average Dry Weather Flow

Association of Metropolitan Sewerage Agencies (now NACWA)
American Society of Civil Engineers

Avenue 45 Relief Sewer

Bureau of Engineering, DPW

Bureau of Sanitation, DPW

Closed Circuit Television

Capital Improvement Program

Capacity, Management, Operations, and Maintenance
Central Outfall Sewer

Collection System Settlement Agreement

DHI, Inc. (Formerly Danish Hydraulics Institute — developers of
MOUSE and MIKE URBAN software)

Los Angeles Department of Public Works
Environmental Impact Report

Federal Environmental Protection Agency
Eagle Rock Interceptor Sewer

Fats, Qils, and Grease

Financial Management Division, BOS

Fiscal Year

Groundwater Infiltration

Integrated Plan for the Wastewater Program
Integrated Resources Plan

Los Angeles Regional Water Quality Control Board
Maintenance Hole

Model of Urban Sewersheds (DHI, Inc.)
Primary Master Planning Area

National Association of Clean Water Agencies
North East Interceptor Sewer
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NPDES
NOS
O&M
PDWF
PWWF
RDI/I
SFEM
SSO
SWI
WCIP
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WEF
WESD
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North Hollywood Interceptor Sewer

National Pollution Discharge Elimination System
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Operations and Maintenance

Peak Dry Weather Flow

Peak Wet Weather Flow
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Sanitary Sewer Overflow
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Water Environment Federation
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Executive Summary

Purpose

The purpose of this report is to meet the Collection System Settlement Agreement
(CSSA) deliverable requirement for the Capacity Report and Plan. The Plan is to
address:

= Review of Trigger Flow level;
= Flow monitoring program assessment; and

= Additional sewer relief projects.

The portion of the CSSA that defines the contents of the Capacity Plan is included in
Appendix A of this report.

Background

In 1998, El Nifo rainstorms affected portions of the City’s sewer system causing
several sewer overflows. Sewer overflows are a major concern to the City and
regulatory agencies because of the possible adverse impact they have on public health
and safety. The El Nifio-related spills led to the CSSA between the City of Los
Angeles, Santa Monica Baykeeper, Los Angeles Regional Water Quality Control
Board (LARWQCB), Environmental Protection Agency (EPA), and other private
parties.

The 2004 CSSA requires the City to take specific actions to decrease the risk of
future overflows. It is the City’s desire to eliminate avoidable wet weather overflows
by taking every step possible to minimize future risk of spills during rainstorms.

Trigger Flow Level Review

This document reviews the use and application of the trigger flow concept for sewer
design and analysis at the City, assesses the current approach to determining when
hydraulic relief of a sewer is necessary, and provides methodologies for refining the
trigger and relief levels.

An important distinction must be made between two related but distinct flows (and
flow levels) which are often referred to synonymously as ‘trigger flow’. The City’s
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Sewer Design manual does not explicitly differentiate between these two flows, but it
does so implicitly in section F 257 (Appendix B and BOE 1992).

The term relief level has been adopted to refer to the highest level of PDWF in the
sewer that will accommodate the anticipated peak wet weather flow within the full-
flow capacity of the pipe. This means that hydraulic relief of the sewer must be in
place and operational by the time the PDWF in the pipe reaches the relief level. This
is expanded upon below in Section 2.4.

The trigger level, however, is (by definition) the PDWF d/D level in the sewer that
will trigger the review of need, planning and implementation (if necessary) of a sewer
relief project. The trigger level is lower than the relief level to allow for an increase in
flow level during the period of time that the relief project is in planning, design and
construction. These two levels are indicated in Figure ES-1. The difference between
trigger level and relief level is referred to as the buffer, and is unique to each sewer.

Relief Level: relief
provided by the Buffer allowing time for
time flow reaches project implementation
this level.

Trigger Level:
initiate relief project
when flow reaches
this level.

Figure ES-1 — Relationships Between Relief Level and Trigger Level

Sewers are designed to a projected 60- to 100-year PDWF flow d/D of 0.5.
Currently, a single City-wide relief level of d/D = 0.75 is policy. Hydraulic relief is
therefore considered to be needed when the depth of PDWF reaches three-fourths (%4)
of the pipe diameter.

All gauging locations with PDWF d/D greater than or equal to 0.75 have been
addressed, or are being addressed by projects that have been initiated and included in
the City’s Capital Improvement Program (CIP). Gauging locations and modeled
reaches of primary sewer with PDWF d/D between 0.5 and 0.75 are being analyzed
through the primary planning process (described in Section 2.8).

ES-2 CAPACITY REPORT AND PLAN
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Trigger levels can be developed for each relief project, and can proceed with
currently available data and tools. A process by which trigger levels can be derived is
explained in Section 2.6.

The City recognizes that RDI/I rates can vary significantly. The use of a single relief
level over the entire City may not be accurate and should therefore be revisited.
Relief level revisions and assessment, however, require additional wet weather flow
gauging data and a calibrated hydrodynamic model. The City has taken immediate
steps to initiate an accurate wet weather gauging project in known problem areas, and
the computer model is being developed as a CSSA deliverable. A relief level revision
process is explained in Section 2.7.

Both trigger and relief level refinements can be incorporated into the current sewer
planning processes. Figure ES-2 shows the major sewer master planning steps, and
where trigger and relief level development can be incorporated.

A critical aspect of the relief level is the peak wet weather flow (PWWF).
Traditionally a key assumption has been that the PWWF (which consists of PDWF
plus the wet weather flow component) will be conveyed by a full pipe. It has been
acknowledged (CLA 1990) that surcharging in local sewers, in addition to other
factors, will result in an actual level of system performance that exceeds that
assumed.

The assumptions applied to traditional collection system operation are conservative
but appropriate in the absence of better knowledge or accurate analytical tools. The
hydrodynamic MOUSE" model, once calibrated and validated for wet weather flow,
may allow some of these conservative assumptions to be relaxed. The calibration
process itself will require that more realistic and varying parameters (such as
Manning’s pipe roughness factors) be applied, because calibration, by definition,
seeks to match model results with true system performance. The calibrated model
will provide a ‘window’ into the performance of the collection system during wet
weather. This will provide greater system operational flexibility in some areas of the
City, and will permit application of a risk-based management approach, which is
where the industry is heading (see Section 2.5 for a review of industry and trends).

! The MOUSE hydrodynamic model has been incorporated into the MIKE URBAN modeling
environment. The equivalency of the modeling results of the two systems is addressed in Section
3.4.2.4, and in a letter from DHI, Inc. in Appendix C. The term “MOUSE model” is used throughout
this report, however, to be consistent with the terminology of the CSSA.

CAPACITY REPORT AND PLAN ES-3



Executive Summary

g? Periodic E)

Define sewer tributary area
Identify study sewers & facilities
Confirm flow splits & P
. . l
other operational issues
+ The new MOUSE model and
Overlay census tracts, GWI, growth rates 3 gauging will enable RDI/l and Relief
& industries t§> Level assessment, and will affect
+ »n several planning steps
Determine base & future populations, Adjust model (29
employees, infiltration, and industrial parameters L
discharges in tributary area i n Wet We.ather
= Gauging
v . 3
— <
Determine modeled flows for each sewer 8 w u
oL
=]
\ 4
WS :
- C:l)) 2 Calibrated
o base-year No 02 MOUSE Model
modeled flows =
match gauging? 3 5
090 v
Zc
- Selected RDI/I &
Relief Level Assessment
N .
> Assess capacity by sewer segment by Basin
* (Figure 2.6-1)

Determine Trigger Level by segment
(Figure 2.5-1)

Next Segment

Does flow reach
trigger level within
planning window?

Develop 100-Year design flow

v

Develop relief project, cost, schedule

Entire basin
assessed?

Evaluate alternatives;
document in Planning Report > (:)

Figure ES-2 — Sewer Master Planning: Identification of Sewer Relief Projects
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The proposed changes to trigger level, gauging and system management described in
this document are driven by the philosophy summarized in the following points:

= Wastewater collection system design, operation and maintenance objectives are to
continue to match the core requirement of the CSSA: to reduce SSOs by the
maximum extent feasible.

= A risk-based approach to “MOM” (Management, Operations, and Maintenance)
organizational processes and activities will be adopted over time, which is
expected to allow limited localized surcharge and flexibility in other conservative
assumptions when applied properly and substantiated by a dynamic model.

New higher expectations (CSSA, WDR, CMOM, SSO Rule) also necessitate more
responsive and accurate system analysis. The following are therefore recommended:

= Follow the approach described in this section for relief level refinement once
sufficient wet weather gauging data have been collected and the dynamic
MOUSE model of the City’s primary sewers is calibrated for wet weather;

= |mplement the approach described in Chapter 2 for the calculation of trigger
levels on a per-project basis;

= Use more than one relief level within the City recognizing that RDI/I rates differ
throughout the City;

= Define project-specific ‘soft’ and ‘hard’ trigger levels. The ‘soft’ (or warning)
point would indicate that the sewer required review. The ‘hard’ trigger level
would actually trigger a project; and

= Define an upper relief limit of d/D=0.75 for PDWF to allow room in the pipe for
wet weather flow. Derived relief levels should not exceed 0.75.

Flow Gauging Program Assessment

The current objective of the City’s gauging program is to provide key data for sewer
planning, design, operation and capacity studies (BOE 1993). These data include the
rate of flow, flow depth, and velocity. The data are used primarily in the
determination of ADWF and PDWF. Wet weather data are also analyzed to aid in the
calibration of the City’s existing outfall sewer MOUSE computer model. The City’s
existing four gauging programs meet the needs of the current objective. These
programs are described in Section 3.4.

The objective of the gauging program is evolving as the City works to expand its
existing dynamic MOUSE model to all primary sewers. This expanded model will be
the basis for primary sewer planning and system assessment once completed.

CAPACITY REPORT AND PLAN ES-5
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Calibration and validation of a dynamic model places different demands on gauge
data than does the static SFEM model, which is currently used for primary planning
purposes. These new demands require changes in the gauging program. The revised
gauging objective will focus on the provision of (primarily) accurate wet weather
flow data. The City is in the process of initiating a temporary wet weather gauging
project that is planned to capture accurate wet weather flow data in portions of the
collection system for at least two wet weather seasons. Up to 200 additional gauge
installations are planned at locations in the City that are yet to be determined. The
gauge locations will be determined primarily by the calibration/validation needs of
the developing MOUSE model.

The gauges are expected to be velocity-area meters with immersed velocity and depth
transducers. These gauges will therefore calculate flow cross-sectional area record
velocity for both partially-full pipes and for surcharged/backwatered conditions. This
will allow provide the most accurate possible flow data (assuming adequate meter
calibration and maintenance) during all flow conditions.

Recommendations

The proposed modifications to the gauging program that are described below are
necessitated by drivers (Table ES-1) that place new demands on gauged flow data.

Table ES-1
Drivers for Gauging Program Modification

Wet weather gauging focus: the need to calibrate and validate the expanded MOUSE model
requires that wet weather gauging become a key focus of the City’s gauging program. Flows
during surcharge conditions must be accurately gauged in many locations.

Dated RDI/I data: the most comprehensive assessment of RDI/I the City currently has is based
on 20-year old gauging data. No focused wet weather gauging program has been undertaken
since that program was completed.

Multiple relief levels needed: the City’s knowledge of collection system RDI/I must be updated
so that allowable surcharge can be determined relatively accurately, and so that relief levels can
be accurately refined in specific parts of the City (in conjunction with modeling) as needed.

The subsections below provide recommendations which support these drivers.
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Gauging Parameters and Criteria

Parameters for gauging must be developed, and will be produced as MOUSE
model calibration/validation needs are developed. Factors will include whether
gauging of surcharge is needed in a specific location, optimizing gauge
installation and hydraulic conditions, basin size, linear feet of pipe in basin,
known RDI/I or other spill issues, etc.

Minimal dry weather gauging periods of one-week are necessary. Two one-week
dry weather periods are preferred that are separated by weeks or months to ensure
that a brief abnormal flow period or condition does not skew a gauging location’s
ADWEF flow pattern.

To compare the projected flow increase rate for any project, and to adjust the
projection to more closely match reality, rates at which flows actually increase at
primary gauged locations can be tracked over the years and compared to the
projected rate of flow growth derived from the population projection approach
(SFEM model). Should the observed rate of flow increase differ markedly from
that projected, any assigned trigger levels depending on that gauging location can
be revised to reflect the actual growth rate. This is part of the annual CIP review,
where lower-than-anticipated d/D levels cause a project to be re-prioritized.

Accuracy of flow gauging is a high priority, and these data are the foundation on
which millions of dollars worth of decisions are based. Accuracy and operational
parameters need to be defined so that an acceptable and attainable level of
accuracy is quantified. This is being done as part of the ongoing hydraulic model
development and calibration process.

Wet Weather Gauging

Measured flow rate, specifically requiring in-stream velocity measurement, is
required during surcharged flow conditions.

A review and possible redefinition of gauging boundaries will be required, but
should begin with the City’s updated RDI/I basin boundaries. These are under
revision as part of the secondary sewer planning effort so that they coincide more
closely to the City’s secondary sewer system. To be useful for RDI/I assessment,
the boundaries must coincide with the collection system tributary areas.

A reassessment of City RDI/I rates is necessary to update the data presented in the
1992 1/I study. The need for subsequent City-wide reassessments will depend
upon a comparison between the old and new data sets. Basin-specific RDI/I
gauging may be needed periodically, and will depend upon severity of RDI/I in
the basin, and other factors.

CAPACITY REPORT AND PLAN ES-7
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Gauge Egquipment and Locations

Permanent gauges capable of full wet and dry weather logging should be located,
at a minimum, at the base of the primary gauging basin boundaries (number and
locations to be defined).

A contact (in-flow) velocity sensor is required for accurate flow measurement
when the pipe surcharges. The City’s existing Flo-Dar units do not have this
contact velocity sensor, and new Flo-Dar meter units with the “velocity sensor
option” would be required, pending validation of operation and accuracy, where
surcharge is an issue. Existing Flo-Dar meters which don’t have the contact
velocity sensor could be used in gauging locations where surcharge is not an
issue. The existing meters can therefore remain an important component of the
overall metering program, and need not be replaced with new units.

The Marsh-McBirney Flo-Dar metering equipment should be assessed to ensure
the equipment provides the required data at an acceptable level of performance
and accuracy, as defined by the City’s accuracy/operational parameters (to be
developed).

Marsh-McBirney should be instructed to provide confirmation and test results for
accuracy of velocity and flow measurement of the Flo-Dar units with the optional
contact velocity sensor under surcharged conditions for field-installed units
should the City choose to incorporate these units into existing or augmented
metering programs.

Other manufacturers and metering units capable of accurate surcharged flow
metering should be considered for use in the City to augment the existing
metering equipment or to facilitate sewer model calibration.

Appropriate density and span of automatic logging rain gauges, such that a
balance of tipping bucket gauges and radar rainfall data can be applied to
modeling and analysis, must be determined.  Alternatively, radar-based
precipitation data can be obtained, providing 2 km by 2 km square cell coverage
over the entire City. Sufficient tipping-bucket rain gauges must exist (or be
installed) to allow calibration of the radar rainfall data.

Data Collection, Management, and Operations and Maintenance

In-place flow profiling and calibration of equipment are required. Maintenance of
gauging equipment is critical, and failed equipment must be repaired or replaced
within defined time periods.

Gauge data collection, QA/QC, processing and management require a high degree
of automation. For system monitoring, and possibly alarming, of severe wet
weather response conditions, automated data collection is advised.

Consolidated data management can combine all flow and rain gauge data into a
seamless system that would make all data available and searchable, ideally by

ES-8 CAPACITY REPORT AND PLAN
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event, magnitude, or other criterion. Such a tool would enable efficient RDI/I
extraction and statistical assessment of flow and rainfall data. Queries from other
applications for further processing should also be supported, as should flexible
data import/export and repair capabilities.

Additional Sewer Relief Projects

The CSSA requires that relief projects be identified in addition to the nine identified
in Appendix A of the CSSA, that are to be completed by CSSA Year 10 (June 30,
2014). Projects were identified from several sources: primary and secondary sewer
planning processes, the Integrated Resources Plan (CLA 2004), and reviews of spill
and d/D data.

Section 4.4 (Table 4.4-1) contains a list of projects extracted from the CSSA.
Table 4.4-2 shows the status of these sewer relief projects. Table ES-2 (Table 4.6-1)
lists and describes the sewer relief projects that are in addition to the current sewer
relief projects in the CSSA.

CAPACITY REPORT AND PLAN ES-9
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Table ES-2
Additional Sewer Relief Projects

No.

PROJECT
TITLE

PROJECT DESRIPTION

Estimated
Construction
End Date

ADAMS BL
RELIEF SEWER

This project will construct approximately 8,800 linear
feet of 36-inch relief sewer in Adams Boulevard from
West Boulevard to Fairfax Avenue, parallel to the
existing sewers in Adams Boulevard, and will replace
250 linear feet of 18-inch and 100 linear feet of15-
inch sewer. The project boundaries are Adams
Boulevard between Dunsmuir Avenue and the
LCSFVRS (La Cienega - San Fernando Valley Relief
Sewer) at Fairfax Avenue.

07/01/2010

ALVARADO
CRANDALL
RELIEF SEWER

This project will construct a relief sewer which
extends from Alvarado Street and Bellevue Avenue
to the intersection of Beverly Boulevard and Rampart
Boulevard. The length is estimated to be about 5,311
linear feet of 12 to 21-inch sewer. Due to the high

sewage flows, a structural assessment of the existing
sewer can only be conducted after flows are diverted
to this new relief sewer. This project will provide
hydraulic relief to the existing sewers in the Westlake,
Silver Lake, and Echo Park areas.

07/01/2009

BUCHANAN
RELIEF SEWER

This project will relieve the 8-inch diameter sewer
along York Boulevard. The relief sewer will address
wet weather capacity in the area. Approximately
3,100 feet of 15 to 18-inch diameter sewer will be
built as a relief sewer from York Boulevard & Avenue
56 to Lincoln Avenue & Avenue 51.

05/31/2010

FIGUEROA
MERIDIAN YORK
RELIEF SEWER

This project will construct approximately 3,700 feet of
15-inch to 18-inch relief sewer to address wet
weather capacity in the area and relieve the 8 and
12-inch sewers along Figueroa Street between
Marmion Way and Meridian Street.

04/30/2011

VERMONT
RELIEF SEWER
ECIS-SLAUSON

This project will construct approximately 8,000 feet of
90-inch sewer, tunneled between 40 feet and 70 feet
deep, in Vermont Avenue from the East Central
Interceptor Sewer (ECIS) southerly to 51st Street,
and it will construct approximately 2,700 feet of 48-
inch sewer, tunneled 30 feet deep in Vermont
Avenue from 51st Street southerly to Slauson
Avenue. This project will relieve the south branch of
the North Outfall Sewer "MAZE" by dividing the South
Los Angeles service area roughly in half by
intercepting many of the east-west flowing sewers at
Vermont Avenue and conveying the intercepted flow
to ECIS.

04/30/2013

ES-10
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VERMONT
RELIEF SEWER
FLOR-SLAUSON

This project will construct approximately 5,400 feet of
72-inch and 60-inch sewers at depths of 20 to 25 feet
using trenching methods. It will provide hydraulic
capacity relief to the primary sewers west of Vermont
Avenue by intercepting flow from the eastern portion
of the South Los Angeles Sewer System. The sewers
will be located along Vermont Avenue from Florence
Avenue to Slauson Avenue.

04/30/2013

WASH OXFRD
BEACH RLF SWR

This project will provide a relief sewer south of
Washington Boulevard between Oxford Avenue and
Beach Avenue. The project consists of approximately
2,900 linear feet of 30-inch pipe from the Venice
Outfall Sewer (VOS) in Washington Boulevard to
Oxford Avenue at the alley south of Washington
Boulevard. The existing sewer at Oxford Avenue is
27 inches and is approaching its full capacity due to
an 18-inch sewer downstream.

07/01/2009

WESTERN 35TH
RELIEF SEWER

The project will relieve the sewers in Jefferson
Boulevard and provide additionally capacity to the
lower reaches of the Arlington Avenue sewer from
Jefferson Boulevard to its connection to the East
Central Interceptor Sewer at Exposition Boulevard.
The proposed sewers will be approximately 1.5 miles
long, 24 to 60 inches in diameter, and will be aligned
along Western Avenue, 35th Place Street, Saint
Andrews Place, and Normandie Avenue.

07/30/2010

WORKMAN
MOZART
INTERCEPTOR
SEWER

This project will construct approximately 4,500 feet of
interceptor sewer ranging from 15 to 42 inches in
diameter in order to relieve sewers in the Boyle
Heights area and further downstream. The sewer will
be installed in Mission Road, Narva Street and
Workman Street from the Northeast Interceptor

12/31/2011

Sewer (NEIS) Richmond Drop Structure to Mozart
Street at Workman Street.

Appendix D contains a schedule indicating project start and end quarter for each
project.

Recommendations

It is recommended that:
= The yearly WCIP be updated by incorporating relief projects produced through
the sewer master planning process.

= Higher-priority projects, if identified in subsequent years, be allowed to supersede
the projects identified herein.
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Chapter 1 Introduction

1.1 Purpose and Scope

The purpose of this report is to meet the Collection System Settlement Agreement
(CSSA) deliverable requirement for the Capacity Report and Plan. The CSSA (CSSA
2004) states the following:

No later than the end of Year Two, the City shall submit a Capacity Report and Plan
("Capacity Plan") to Government Plaintiffs for their review; and, with respect to the
additional Sewer Relief Projects, their approval. The Capacity Plan shall address the
following issues:

a. additional Sewer Relief Projects (see Paragraph 19 in Subsection V.D);

b. review of Trigger Flow level; and

c. flow monitoring program assessment.

The three issues are addressed in the following order based on the potential scale of
impact to other divisions and departments, and the need to solicit their input:

= Review of Trigger Flow level;
= Flow monitoring program assessment; and

= Additional sewer relief projects.

The trigger flow review examines how the trigger flow concept is currently applied
within the City, whether this approach is adequate, and how other agencies trigger the
initiation of sewer relief projects.

The flow monitoring program assessment considers whether the current flow gauging
program meets the existing gauging program objective (defined in Chapter 3). In
addition, modifications to the existing program are discussed in light of revised gauge
data needs, and the transition from a static to a dynamic hydraulic sewer analysis
model. The calibration and validation requirements of the City-wide model, as well as
the need to assess RDI/I in portions of the City, will require a new gauging emphasis
on wet weather flows.

Additional sewer relief projects are identified from several existing sources, including
the Capital Improvement Program (CIP), the Integrated Resource Plan (IRP)
recommendations, and the existing City’s Outfall MOUSE model. The list of projects
applies to years four through ten of the CSSA (July 1, 2007 through June 30, 2014),
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and supplements the year one to three (July 1, 2004 through June 30, 2007) sewer
relief projects identified in Appendix A of the CSSA.

The portion of the CSSA that defines the contents of the Capacity Plan is included in
Appendix A of this report.

1.2 Background

The City has the largest separate sewer system in the nation with more than 6,500
miles of sewers. The system serves a service area of more than 515 square miles with
a population of over 5 million people. The system conveys an average of
approximately 450 million gallons per day (mgd) to two water reclamation plants and
two wastewater treatment plants. Like many other municipalities, the City is faced
with many challenges including reducing overflows, addressing sewer odors,
renewing its sewer system, and providing additional capacity to meet future needs.

In 1998, El Nifio rainstorms affected portions of the City’s sewer system causing
several sewer overflows. Sewer overflows are a major concern to the City and
regulatory agencies because of the adverse impact they have on public health and
safety. The El Nifo-related spills led to the CSSA between the City of Los Angeles,
Santa Monica Baykeeper, Los Angeles Regional Water Quality Control Board
(LARWQCB), Environmental Protection Agency (EPA), and other private parties.

The 2004 CSSA requires the City to take specific actions to decrease the risk of
future overflows. It is the City’s desire to eliminate avoidable wet weather overflows
by taking every step possible to minimize future risk of spills during rainstorms.

This document is a key deliverable of the 2004 CSSA. The content addresses aspects
of the wastewater collection system which pertain to assessment of the hydraulic
adequacy of the sewer pipes, and to providing acceptable sewer flow gauging data for
planning, performance assessment, and other purposes which are expanded upon in
later sections.

Collection system analysis and planning have proceeded through several stages in the
past three decades. The most significant programs are briefly described below.
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1.3 Collection System Programs

1.3.1 Clean Water Program

The City of Los Angeles (City) initiated a multibillion dollar Clean Water Program in
1987. This program included preparation of an Advanced Planning Report (APR),
which identified long-term wastewater management needs for:

= Water reclamation and effluent reuse;
= Wastewater treatment and effluent disposal;
= Sludge processing and reuse; and

= Wastewater collection, conveyance, and storage.

With respect to the conveyance system, the APR focused on the major outfall and
relief sewer systems serving the Hyperion and Terminal Island Service Areas. The
APR described and formulated the goals, objectives, and strategies for the collection
system and existing facilities.

The APR identified six objectives for the wastewater collection system, which were
formulated to support the wastewater program, collection system, and pumping
plants. These objectives conformed (at the time) to the Federal Water Pollution
Control Act (as amended), the State of California Porter-Cologne Act, and City
policy. The objectives were to:

= Eliminate controllable dry weather overflows;

= Eliminate wet weather overflows from storms less than or equal to the 10-year
design storm;

= Minimize the impact of uncontrollable overflows;
= Minimize introduction of wastes that have an adverse effect on treatability;

= Provide public sewers to all development in locations where individual disposal
systems are proven ineffective; and

= Meet or exceed safety codes and regulations.
The APR also provided the foundations for collection system planning documents,

which are the basis for primary and secondary sewer hydraulic assessment, relief, and
replacement.
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1.3.2 Wastewater Facilities Plan and Integrated Resources Plan (IRP)

In 1991, the City began a phased update to its Wastewater Facilities Plan. The entire
update process comprises the following components:

= Phase I - Integrated Plan for Wastewater Program — IPWP. This plan focused on
defining the future vision for the City by developing a set of guiding principles to
direct future, more detailed water resources planning.

= Phase Il — Integrated Resources Plan — IRP. This planning process is currently
under way, and focuses on more detailed planning, including a facilities plan,
environmental impact report (EIR), and financial plan. A significant public
outreach program is also included.

= Projects — Includes future concept reports, studies, and design and construction
projects to implement the capital improvement program (CIP) developed as part
of Phase II.

The term ‘IRP’ now encompasses these three components (CLA 2004). The
combination of Phases | and Il constitute the documentation and overall
implementation plan for the IRP, which is intended as an integration of the City’s
water (water reuse/recycling and water conservation), wastewater (collection,
treatment and biosolids) and runoff (dry weather and wet weather) service functions.

1.3.3 Capacity, Management, Operation, and Maintenance (CMOM)

1.3.3.1 Proposed EPA Rules

The Federal Environmental Protection Agency (EPA) developed proposed rules that
would require municipalities to have program elements in place that ensure sanitary
sewer overflow (SSO) control and other performance-based objectives. The goal of
the proposed rules is to clarify the National Pollution Discharge Elimination System
(NPDES) requirements for proper operation and maintenance of collection systems
and the permittee’s duty to mitigate SSOs. The proposed rules are commonly known
as CMOM, and include:

= Capacity Assurance;
= Management;
= QOperations; and

=  Maintenance.
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The proposed CMOM regulations specify that the owners of publicly owned
treatment works (POTW) must:

= Properly manage, operate, and maintain the system;

= Provide adequate capacity for base and peak flows;

= Stop, and mitigate impact of, SSOs;

= Notify parties of potential exposure from an overflow; and

= Summarize, in writing, the owner’s CMOM program, audit the program, and
make the documentation available to the public upon request.

The CMOM includes nine major components that detail the program elements that
would be required for an acceptable CMOM program. These are:

Goals

Organization

Legal Authority

Measures and Activities

Design Performance Provisions

Monitoring, Measurements and Program Modifications
Spill Prevention and Response Plan

System Evaluation and Capacity Assurance Plan
CMOM Program Audits

© © N o g M w0 DR

The proposed CMOM regulations would require that the goals, staff authorities and
responsibilities, legal authority, and performance standards of each Program element
be documented and annually reviewed. The document and audits would be made
available to the public for review and comment. It is possible that the proposed rules
will not be promulgated by the Federal Government, but that State regulators will
instead provide the impetus to comply through the Waste Discharge Requirements?
(WDR) program.

% The following is extracted from the December 5, 2005 Draft Fact Sheet Statewide General Waste
Discharge Requirements For Sewage Collection System Agencies, page 3
(http://www.swrcb.ca.gov/sso):

CAPACITY REPORT AND PLAN 1-5



Introduction

1.3.3.2 The City's CMOM Program

The City’s draft CMOM Program document (CLA 2003), summarizes the City’s
current practices in its wastewater collection system in a format that corresponds with
the nine main components of CMOM. The City’s Program is one of the largest in the
country. The Program encompasses all aspects of capacity, management, operation,
and maintenance of the wastewater collection system. As such, it integrates many
ongoing City activities into one formal document which includes goals and
performance measures for all City offices that have lead responsibilities in the City's
collection system. The Program document includes annual audits and allows for
periodic updates.

The City’s CMOM Program ensures that planned and current activities are consistent
with both the overall CMOM obijective of protecting public health and safety, and the
requirements of proper management, operation, maintenance, and capacity of all parts
of the collection system. The City has adopted, and is dedicated to achieving, the
following six overall program goals for its wastewater collection system:

= Repair and/or rehabilitate wastewater collection facilities;
= Eliminate all preventable dry weather overflows;

= Eliminate all preventable wet weather overflows from all but the most severe
storm events (10-year return period and greater);

= Provide current and long-term sewage capacity assurance;
= Control corrosion and minimize odor releases; and

= Improve operational reliability and flexibility.

Important developments of the City’s proactive approach and leadership role towards
CMOM include, but are not limited to, the following programs:

Porter-Cologne [California water code] subjects a broader range of waste discharges to regulation
than the federal Clean Water Act. In general, the discharge of waste to surface waters of the United
States is illegal unless authorized under an NPDES permit. (33 U.S.C. §81311, 1342). Since not all
SSOs result in a discharge to surface water, however, not all SSOs are subject to the Federal Clean
Water Act’s NPDES permitting requirements. Porter-Cologne, on the other hand, covers all
existing and proposed waste discharges that could affect the quality of state waters, including both
surface waters and groundwater. (Water Code 8813050(e), 13260). Hence, under Porter-Cologne, a
greater SSO universe is potentially subject to regulation under WDRs. In addition, WDRs under
Porter-Cologne can address both protection of water quality as well as the prevention of public
nuisance. (Id. §13263).
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= Fats, Oil, and Grease (FOG) Control Program;

= Root Control Program;

= QOdor Control Program;

= Private Lateral Sewers Renewal Program;

= System-wide Integrated Resources Plan (IRP); and

= Sewer Master Planning Programs.

The City has agreements with 27 satellite municipalities to accept, convey and treat
wastewater. Since the City does not own, operate, fund or control any of the
collection systems of these communities, and they are not included under the City’s
treatment facility NPDES permits, the City is not responsible for implementing
CMOM-related programs within their jurisdictions. It is assumed that they will be
required to apply for NPDES permits under the CMOM regulations. If, as stated
above, the State regulators provide the impetus to comply with CMOM regulations
through the WDR program, both the City and the satellite municipalities would be
required to comply. The City has little control over how much wastewater is
contributed by the satellite agencies, and must convey and treat all sewage received.

1.4 Definitions

Calibration: the process of running a model using a set of input data and then
comparing the results to actual measurements of the system. If the model
results do not reasonably approximate the actual measurements, the modeler
reviews the components of the model to determine if adjustments should be
made so that the model better reflects the system it represents.

d/D: ratio of the depth of flow in a pipe (d) to the diameter of the pipe (D). For
example, a pipe flowing full has a d/D of 1. A pipe flowing half full has a d/D
of 0.5.

Design Storm: See Standard Design Storm

IRP (Integrated Resources Plan): a multi-phased program incorporating the future
vision of water, wastewater, and runoff management in the City that explicitly
recognizes the complex relationships that exist among all of the City’s water
resources activities and functions; previously named the Integrated Plan for
Wastewater Program (IPWP).

Groundwater Infiltration (GWI): groundwater that infiltrates pipeline and
maintenance hole defects located below the ground surface. Groundwater
Infiltration is separate from Stormwater Inflow (SWI1).
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MIKE URBAN: See MOUSE definition below.

MOUSE: a hydrodynamic computer model for the simulation of hydrology,
hydraulics, water quality and sediment transport in urban drainage and sewer
systems. MOUSE is an acronym for MOdel of Urban SEwersheds, and was
developed by the Danish Hydraulics Institute, now DHI Inc. MOUSE is being
superseded DHI’s MIKE URBAN modeling environment. See Appendix C
and the discussion in Section 3.4.2.4.

Peak Dry Weather Flow (PDWF): peak hourly wastewater flow plus Groundwater
Infiltration (GWI). See definition below for determination of peak hourly
flows.

Peak Hourly Flow: determined by averaging flow over each hour, and then selecting
the flow from the hour with the highest average.

Peak Wet Weather Flow (PWWF): peak hourly flow comprising PDWF and RDI/I.

Primary Sewer: sewer pipe with a diameter of 16 inches or greater. Smaller pipe
segments may also be considered part of the primary system if they connect
and convey the flow from larger segments. See also Secondary Sewer.

Rainfall Dependent Infiltration (RDI): rainfall runoff that enters sewer pipes and
service connections from the ground during and after a rainfall event. The
runoff enters a sewer system through such sources as (but not limited to)
defective pipes, pipe joints, connections, and maintenance holes.

Rainfall Dependent Inflow and Infiltration (RDI/I): flow entering the wastewater
collection system that is a direct result of a rain event. The RDI/I consists of
Stormwater Inflow (SWI) and rainfall dependent infiltration (RDI).

Relief Flow: the maximum peak dry weather flow within a pipe that is allowed
before hydraulic relief must be provided.

Relief Flow Level, Relief Level: the depth of flow in the pipe corresponding to the
relief flow. This flow level is stated as a ratio of flow depth (d) divided by
pipe diameter (D). The relief level is not the same as trigger level.

The BOE Sewer Design Manual refers to relief level implicitly in section

F 257:

The depth of flow at which hydraulic relief or replacement is needed can vary from
time to time according to policy changes reflecting economic conditions and
resources available for collection system improvements. Currently, hydraulic relief
is needed when the depth of flow reaches three-fourths of the pipe diameter.

R Factor: the percentage of rainfall volume in a sewer basin that enters the sanitary

sewer as RDI/I.
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Secondary Sewer: sewer pipe with a diameter of less than 16 inches. See also
Primary Sewer.

Standard Design Storm: a synthetic rainfall event used to define the wet weather
performance of a wastewater collection system. The City uses a 10-year return
period, 24 hour, back-end loaded event with a total (synthetic) rainfall depth
of 4.45 in, and a maximum hourly rainfall intensity of 1.14 in/hr. A 10-year
return period event has a probability of occurring, on average, once in ten
years. For derivation of this event, see CLA 1992 in the references.

Storm Water Inflow (SWI): rainfall that enters the system through direct
connections such as catch basins, downspouts, and area drains.

Surcharged Flow: Flow conditions wherein the upstream sewage level in a
maintenance hole is higher than the crown of the pipe, resulting in some or all
of the pipe flowing full at a flow rate greater than the full flow capacity of the
pipe.

Trigger Flow (also see Trigger Level below):

Settlement Agreement definition:
“Trigger Flow” shall mean the measured peak dry weather flow level in a
sewer pipe that, when reached, triggers the initiation of City planning and
design for a Sewer Relief Project. City standards and procedures define the
trigger flow level in terms of d/D, the ratio between the depth of flow (d) in a
sewer pipe and the diameter (D) of the sewer pipe.

City of Los Angeles Sewer Design Manual (F 257) definition:
The trigger flow in a sanitary sewer is the quantity of flow that, once reached,
would initiate the planning for a relief or replacement sewer. The initiate [sic]
of the trigger flow is to allow sufficient time, ahead of when additional
capacity is needed, for planning, design, and construction of the new relief or
replacement sewer.

Trigger Flow Level, Trigger Level: the depth of flow in the pipe corresponding to
the trigger flow. This flow level is stated as a ratio of flow depth (d) divided
by pipe diameter (D). The trigger level is not the same as relief level.

Validation: the process of testing a calibrated model using one or more independent
data sets. The model is run without any further adjustment using independent
data set(s) of rainfall data. The results are compared to the field measurements
collected concurrently with the rainfall data. If the results are suitably close,

the model is considered to be validated.
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Chapter 2 Trigger Flow Level Review

This chapter reviews the use and application of the trigger flow concept for sewer
design and analysis at the City, assesses the current approach to determining when
hydraulic relief of a sewer is necessary, and provides methodologies for refining the
trigger and relief levels. The refinement or verification of relief levels can be done as
part of sewer master planning once the appropriate tools and data are in place. The
sewer planning process is also therefore outlined.

2.1 Requirement

Peak dry weather flow level within the sewer pipe, combined with knowledge of the
wet weather flow potential, is the most important criterion® for assessing the
hydraulic adequacy of a sewer. This is reflected in the CSSA, subsection VI.E, which
defines the requirements of this chapter:

The Capacity Plan will evaluate the City’s current "trigger" flow level to determine
whether it remains an appropriate criterion for setting priorities for potential capacity
relief projects. The review will identify any modifications to the Trigger Flow level that
are necessary to account for the planning horizon necessary for timely response. The
review will consider the effect wet weather may have on the timing of any projected
sewer relief including basins known to have high RDI/I. The Capacity Plan will make
findings and recommendations regarding any proposed changes to the City’s
"trigger" flow Level, and any proposed changes as to how the "trigger" flow (either
current or revised) will be implemented and applied.

2.2 Approach

The City’s existing use and definition of trigger level are first discussed. An industry
review and best practices discussion follows to provide a context for the City’s
current approach to sewer relief planning and design. The industry review highlights
an evolving risk management approach which relies upon defined values, risk
probability and severity of occurrence as an alternative to rigid uniform design or
analysis criteria. This is the framework into which concepts such as limited surcharge

® Hydraulic relief projects may be triggered by more than just flow level. Combining flow level with
additional factors such as physical condition, O&M schedules, pending street works, adjacent utility
replacement/installation, and others can allow for more efficient, and less disruptive, system
management, replacement, and growth. Results of the City’s expanded condition assessment program
are considered in primary sewer master planning, and other factors are incorporated when CIP projects
are prioritized and scheduled in the annual City review.
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and localized design/analysis parameters fit, which may benefit the City when the
appropriate tools and data are available (also discussed below).

A methodology has been developed and implemented to apply the trigger level
derivation on a project-by-project basis as part of the Primary Sewer Master Planning
process. This methodology provides the estimated year at which project planning
should begin, and also the year that relief is estimated to be needed. Likewise, a
relief level derivation process has been developed and described which will rely upon
a new calibrated hydrodynamic computer model of the primary sewer system (under
development), and on augmented wet-weather gauging data (in planning).

The Primary Sewer Master Planning process is also described, as it incorporates both
the derivation of trigger levels, and, potentially, the derivation or refinement of relief
levels for different areas of the City.

2.3 Relief Level and Trigger Level

An important distinction must be made between two related but distinct flows (and
flow levels) which are often referred to synonymously as ‘trigger flow’. The City’s
Sewer Design manual does not explicitly differentiate between these two flows, but it
does so implicitly in section F 257 (see Relief Flow definition above). Section F 257
Trigger Flow of the City’s Design Manual (BOE 1992) is included as Appendix B.

The term relief level has been adopted to refer to the highest level of PDWF in the
sewer that will accommodate the anticipated peak wet weather flow within the full-
flow capacity of the pipe. This means that hydraulic relief of the sewer must be in
place and operational by the time the PDWF in the pipe reaches the relief level. This
is expanded upon below in Section 2.4.

The trigger level, however, is (by definition) the PDWF d/D level in the sewer that
will trigger the planning and implementation of a sewer relief project. The trigger
level is lower than the relief level to allow for an increase in flow level during the
period of time that the relief project is in planning, design and construction. These
two levels are indicated in Figure 2.3-1. The difference between trigger level and
relief level is referred to as the buffer, and is unique to each sewer.

No distinction is made in the CSSA requirement statement between relief level and
trigger level. In the following discussions, however, both relief level and trigger level
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are assessed, as this is necessary to fully address the scope and intent of the CSSA
requirement.

Relief Level: relief
needed by the time Buffer allowing time for
flow reaches this project implementation
level.

Trigger Level:
initiate relief project
when flow reaches
this level.

Figure 2.3-1 — Relationships Between Relief Level and Trigger Level

2.4 Description of Current Relief Level and Design Level

Design of sewers in the City was based on a d/D of 0.75 until 1991. Effective June 6,
1991, Special Order No. 006-0691 (BOE 1991) identified the City’s goal of no sewer
overflows, and set a new criterion for design in which the projected PDWF at 90 to
100 years in the future is carried at a flow level of no more than one-half of the pipe
diameter (d/D = 0.5). A primary assumption (CLA 1990) underlying this criterion
was that PWWF from a 10-year, 24 hour storm could be conveyed at a d/D of 1.0
(full pipe flow). Furthermore, per Special Order No. 007-1204 effective December
13, 2004, the depth of flow used for design in a new sewer pipe may be adjusted to a
level below d/D = 0.5 to accommodate unique and localized conditions of RDI/I. The
d/D criterion of 0.5 may also be adjusted to a level above one-half of the pipe
diameter under special conditions consistent with sound engineering judgment. Such
special conditions include the ability to achieve minimum (scour) velocity and to
control sewer odors.

Currently, a single City-wide relief level of d/D = 0.75 is policy. Hydraulic relief is
therefore considered to be needed when the depth of PDWF reaches three-fourths (%)
of the pipe diameter, as stated in the BOE Manual, Part F (Sewer Design), Section F
257. This depth of flow at d/D = 0.75 can be adjusted according to special conditions
that include policy changes reflecting economic conditions and available resources
for collection system improvements.
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All gauging locations with PDWF d/D greater than or equal to 0.75 have been
addressed or are being addressed by projects that have been initiated (detailed in
Chapter 4). Gauging locations and modeled reaches of primary sewer with PDWF
d/D between 0.5 and 0.75 are being analyzed through the primary planning process
(described in Section 2.8).

The City recognizes that RDI/I rates can vary significantly. The use of a single relief
level over the entire City may not be accurate and should therefore be revisited. The
process by which relief levels can be assessed and revised is described after a review
of developing industry Best Practices.

2.5 Industry Review and Best Practices

2.5.1 Traditional Approaches: Establishing Flow and Capacity

Building conveyance and treatment facilities at a certain capacity has historically
been an intractable effort for the wastewater industry. The difficulty has been keeping
flows within the estimated capacity. Usually, the degree of congruency comes later in
the life of the facility component when the physical symptoms of the flow extremes
are more apparent.

What makes flow difficult to estimate is that it relies on sources and circumstances
that agencies, like the City of Los Angeles, have little or no control; i.e. when and
how much the permitted discharger contributes and what defect has developed in the
infrastructure to allow extraneous water to enter the system. All these dynamics
emphasize the importance of having a rainfall and wastewater gauging program to
monitor system flow performance.

The flow projections and subsequent capacity values assigned to system components
are normally established during the planning stage of the system’s life cycle. State
regulatory agencies often have requirements that dictate flow projections. For
instance, a review of all fifty state regulatory agency sanitary sewer design standards
revealed that almost all states specify flow requirements for new sewers in the form
of a specific per capita contribution or referencing reliance on valid existing data. The
States of California, Connecticut, Hawaii, New Jersey, New York, Oklahoma, and
Oregon designate authority to the municipality except that Oregon provides a
seasonal flow performance requirement. Also, for the states that specify flow
requirements they include minimum diameter, velocity, and slope requirements. They
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do not specify that the design flow (usually peak flow) be at any percent depth of
flow in the pipe.

The National Association of Clean Water Agencies (NACWA, formerly the
Association of Metropolitan Sewerage Agencies (AMSA)) published a 2003 Wet
Weather Survey of its member utilities. One of the questions was:

“Does the permitting authority have written requirements or guidance provisions at
the planning stage that dictate or affect the peak flow selected by the utility for
separate sanitary sewer systems?”’

Of the 75 respondents that answered the question, 53 (71%) answered yes. And of
those that answered yes the distribution of the type of requirement affecting peak
flow was given as shown in Figure 2.5-1.

Permitting Authority with Written Requirements or
Guidance at Planning Stage

Other

Peak to average flow ratio
(peaking factor)

Infiltration/inflow (1/1)
allowance for existing
sewers

Infiltration/inflow (1/1)
allowance for new sewers

Per capita potable water
consumption return flow to
sewers

Rain event return interval
(design storm)

U]

5 10 15 20 25 30 35 40

Count

o

(Many who were polled provided multiple responses)

Figure 2.5-1 — NACWA 2003 Wet Weather Survey Response
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Figure 2.4-1 shows that a peaking factor is the most predominant standard used to
estimate the system flow. This is similar to what the industry has been using for years
and is more common when specific wet weather flow data is limited.

The popular Water Supply and Pollution Control textbook by Clark, Viessman, and
Hammer (CVH 1985) recommends setting the pipe capacity at a full pipe flow when
conveying the peak hour flow. A joint committee of the American Society of Civil
Engineers and the Water Pollution Control Federation, ASCE M&R No.37 and
WPCF MOP 9 (WPCF 1970) states that sanitary sewers are normally designed to
convey the peak design flow with a depth from one-half to full. They also state the
degree of conservatism (risk) a utility wants to establish will set the final depth of
flow. However, for ventilation reasons, and particularly to avoid sulfide generation, it
is undesirable for sanitary sewers to flow full or nearly full (CVH 1985).

To determine the capacity (not the flow), the American Society of Civil Engineers,
Manual of Practice 60, (1982) states it is good practice to design small pipes
(15 inches diameter and smaller) to convey the peak flow at a half full pipe. Larger-
diameter pipes should be designed to convey the peak flow at three-quarters full.

2.5.2 Industry Capacity Trends

Over the last 15 to 20 years, municipalities and regulators have increasingly focused
on wet weather issues. The Environmental Protection Agency (EPA) has developed
and implemented policies designed to reduce overflows by increasing the amount of
flow in the sanitary sewer system to the treatment plant, which is similar to their CSO
Policy of nine minimum controls to maximize flow to the treatment plant.

The EPA proposed a draft Sanitary Sewer Overflow (SSO) Rule in 2001 that will
require municipalities to establish the capacity of the wastewater conveyance system
under a strict sanitary sewer overflow prohibition. The SSO Rule also is commonly
referred to as CMOM which stands for Capacity, Management, Operations, and
Maintenance. In California the State is developing a similar program in the form of a
Sewer System Maintenance Plan (SSMP) which will contain many if not more of the
national CMOM proposed requirements. With the introduction of CMOM came a
renewed interest in utility’s incorporating business-like tools and decision processes.

Figure 2.5-2 illustrates three provisions of the proposed SSO Rule that emphasize the
capacity relevance of managing SSOs and their impact on public health and the
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environment. These are found in both the General Standards and the CMOM Program
Components.

One of the promising aspects of the proposed SSO Rule is that it has performance-
based regulatory architecture that will give agencies like Los Angeles more flexibility
in establishing wet weather control strategies.

There currently is no national consensus as to how capacity determinations are made
and collection systems are designed. There is, however, a growing trend developing
in the wastewater industry to build on the CMOM performance concept and to
incorporate the advances made over the past decade in technological tools such as
hydraulic modeling and instrumentation hardware and software logic. In addition, the
wastewater industry has been encouraged to be more creative in solving wet weather
problems under the competition over limited resources.

System Capacity Requirement are Addressed in
Three Areas of the SSO Rule

2. CMOM Program

1. General Standards
Components

Proberly manage ("Provide notification to ) ( N\ ( Monitoring, h
o ergte)é maintgai;l parties with reasonable Goals and Measurement
sSstem at all times potential for exposure Organization and
S to pollutants ) S ) \Modlflcatlons/
Provide adequate (~ Develop V}/rict't:gM N[ el I ( Overlay b
capacity to convey || Summar eloNOu || Leom | Emergency
; . Response Plan
L base and peak flows )| audits available to S JAN P )

(@ N HUoLE J s N
Take all feasible steps

to stop and mitigate

p
System Evaluation

Measures and and Capacity

Activities

impacts of SSOs Assurance
J . A
4 N [~
DS Ere) Program Audit
Performance
G AN

Figure 2.5-2 — Proposed SSO Rule Capacity References

The Water Environment Federation (WEF) Collection System Committee has for the
past couple of years been evaluating traditional approaches to sizing conveyance and
treatment systems. The Committee is currently drafting a “white paper” that proposes
making capacity decisions based on risk management rather than traditional flow
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ratios or arbitrary wet weather events. The basis that the Committee sites for shifting
to a risk management approach is that the industry has the technology available to
make better local decisions about the level of service utilities should provide to
satisfy the community values and interests.

This year the WEF entered into a Water Quality Cooperative Agreement with the
EPA to develop a guidance document focused on effective practices for managing
peak wet weather flows. The practices cover the planning, design, and operating and
maintaining stages of facilities and parallel the intended concepts embodied in EPA’s
proposed SSO Rule (CMOM) and the WEF Collection System Committee’s risk
management approach. In both the developing WEF guidance document and the
proposed EPA SSO Rule, there is strong support for the concept of making decisions
based on locally supported goals and actual system performance. This means
municipalities need to establish their priorities and structure their MOM
(Management, Operations, and Maintenance) programs to operate to support their
capacity performance objectives for conveying and treating flows.

A draft of WEF’s guidance document proposed Municipal Enterprise Work
Execution Flow Chart is shown in Figure 2.5-3. In the Planning work cycle the
process boxes pertaining to the risk management steps have a “red cap” designation.
The other concept to point out in the flow chart is the integration of work cycle
activities. For instance, in the Operate and Maintain work cycle the asset performance
is compared against performance targets or target risk levels and if exceeded moves
to the process box to decide whether to Repair, Relieve, Replace, or Retire the asset.
This flow chart process being proposed in the WEF Wet Weather Guidance
Document is in essence the same process the City uses to evaluate its conveyance
Relief Sewers and Trigger Level concepts.
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Figure 2.5-3 — Municipal Enterprise Work Execution Flow Chart
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2.5.3 Industry Relief Sewer and Trigger Level Planning

A review of the wastewater industry’s practice for activating hydraulic relief in
conveyance systems indicates a general reactive approach, or the decision is made as
a matter of policy. The reaction could be to justify to a regulatory authority that
additional flow can be accommodated in the system, or the reaction could be in
response to repeated cases of system hydraulic problems such as basement backups or
SSOs. For instance, NACWA'’s 2003 Wet Weather Survey asked:

“Does the permitting authority require you to measure or project available capacity
for service expansion to confirm that added capacity is available?”

Out of the 75 member respondents 41 (55%) said yes (see Figure 2.5-4).
Interestingly, the follow-on question responses showed that only 11 (27%) were
required to account for wet weather capacity.

Permitting Authority Requirement
Measurement or Projection of Capacity

ON/A ODon't Know
1%

3%

O Yes

H No 55%

41%

‘EI Yes B No ON/A ODon't Know‘
Figure 2.5-4 — Required Capacity Certification

There do not appear to be many performance-based and risk-based programs such as
the City’s Relief and Trigger Level Program. The City’s program includes the
concept of proactively monitoring/measuring the hydraulics in the conveyance system
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against a predetermined hydraulic grade line. The City of Edmonton, Canada has a
performance based concept that started in 1998. Their program is centered on
assigning a unit flow rate per house and monitoring growth and system flows. Every
five years they calibrate their predictive model but monitor both dry and wet weather
system flows annually. Both the City of Los Angeles and Edmonton approaches meet
the capacity and performance intent of the EPA’s CMOM and WEF’s Risk
Management approach.

Recently the City of Phoenix, Arizona, as a result of their CMOM Risk Assessment,
instituted a Trigger Level concept whereby they will initiate design and construction
when sewer d/D reaches 0.80. They are using their newly calibrated and updated
hydraulic model to identify sewers that meet or fail to meet their Trigger Level
criteria.

With the advancement of hydraulic models and gauging technology, more and more
utilities are setting their design capacity at a surcharge condition. The WEF Wet
Weather Guidance Document will confirm this practice as a good engineering
approach when certain criteria are applied to the design analysis. For instance,
surcharge depth limitations may be necessary for pipe with historical joint problems
or for sewer segments where there are numerous critical elevations.

A sampling of municipalities that have utilized conditional surcharging in their
capacity standard includes:

= Montgomery, AL

= Clayton County, Georgia
= Atlanta, Georgia

= Everett, Washington

= Knoxville, Tennessee

= Portland, Oregon

= Louisville, Kentucky

= Columbus, Georgia

2.6 Description and Application of Trigger Level

The trigger level concept is a planning tool to help monitor the conditions of the
sanitary sewer and to initiate planning and design. In describing the trigger flow level
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concepts, the BOE Manual, Section F 257 (Appendix B) describes a buffer between
the trigger flow level and the relief level. The purpose of the buffer is to allow time
for implementation of the relief project such that the new project is in place at the
point where the flow level in the pipe reaches the relief level. While the concept is
described in general in the sewer design manual, no analytical approach has been
adopted to date for its application. An approach has been developed and tested as
part of this report allowing the trigger level to be calculated for each relief project.
The approach is illustrated in Figure 2.6-1, and is explained below.

The buffer between the relief level and the trigger level comprises two primary
factors: the rate of flow increase in the sewer (represented by the slope of the line in
Figure 2.6-1), and the estimated duration of project implementation. Each relief
project will likely have a different sewer growth rate, and therefore a different line
slope.

How much lower the trigger level is than the relief level depends on how fast the
sewage flow rate is increasing over time (as a function population growth, land use
changes, etc.), and how long the relief project is expected to take to implement.
Project implementation can typically be five to 15 years. A typical duration of ten*
years has been recommended by the Bureau of Engineering and is proposed. Project-
specific durations may also be used.

* The following typical breakdown was agreed upon for relief projects not already contained in the
CIP:

Planning: 1Y% years
Pre-design: 1% year
Design and permitting: 3 years
Bid and award: 1 year
Construction: 3 years
Total: 10 years
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Figure 2.6-1 — Derivation of Trigger Level from Relief Level
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Trigger levels apply to each relief project because of the potential for greatly differing
flow increase rates on a street-by-street or block-by-block basis. This level of detailed
analysis is possible using the existing Sewer Flow Estimating Model® (SFEM)
primary planning model. A project duration can be estimated as part of the planning
process, and the wastewater growth rate affecting the specific project is part of the
existing result set produced by the SFEM model. This level of detail is required as
each project is entered into the CIP.

Figure 2.6-1 illustrates the approach described below, which can be applied pipe
segment by pipe segment:

1. Establish the rate of sewage flow increase (or decrease) for the project to be
analyzed. These are represented by the slopes of the blue lines in the figure.
Near-term and long-term slopes may differ. This comes from projected flow
analysis using the SFEM, starting with the current gauged g/Q at time 0 (“g/Q
Now” in the figure).

2. Enter the figure with the pre-established relief level d/D. This is currently 0.75 for
the whole City (red relief level arrow).

3. Proceed to the right along line A to intercept the sloped line. Proceed down from
the intercept point to the horizontal time axis. Read off the number of projected
years in the future at which the PDWF d/D is expected to reach the relief level.
This is the point where the relief project is projected to be needed.

4. Back up (left) along the time axis by the anticipated project implementation
duration (use ten years). The resulting year represents the number of years in the
future when the design and implementation of the project is projected to need to
begin.

5. Proceed up to intercept the sloped line again, and then proceed left along line B to
the vertical g/Q axis. The corresponding point on the adjacent d/D axis (red

> The SFEM model is a complex GIS model that combines per-capita and per-employee sewage flow
estimates with the projected data listed to produce point-source flow estimates at any number of
desired MHs in the collection system network. SFEM first generates tributary areas for every
requested MH by tracing and delineating a boundary around all necessary secondary sewers. Each
resulting sub-basin is then overlaid on the projection data layers and combined with the unit flow
estimates to produce a static ADWF for each MH. These individual flows are combined and analyzed
in a subsequent step.
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trigger level arrow) represents the trigger level. Project planning and
implementation should begin when the flow level reaches this d/D.

Note that it is possible for the flow projection in a sewer to drop, because of
population shifts, changes in land use, or operational changes to the collection
system. This demonstrates that it is not just the flow d/D that must be considered
when deciding if a project is necessary, but also the projected (and ultimately the
measured) flow levels. For example, a sewer with an existing d/D near or at 0.75
may not need relief if its flow level is projected to drop due to the factors cited above.

Over time the projected rate of increase or decrease of sewage flow (the slopes of the
lines in Figure 2.6-1) may change. This would alter the timing of the project. This
analysis should therefore be repeated with each revision of the primary master
planning report for the MPA containing the project. The trigger level analysis
described here is not part of current planning, but should be incorporated into the
primary planning process as each sewer relief project is developed.

2.7 Relief Level Revision Process

This section discusses an approach to analyzing and varying the relief level.
Locations with abnormally high RDI/I will likely require a relief level lower than the
current City-wide single value of 0.75, but this can only be determined through the
analysis of accurate wet weather gauging data from the areas in question, and with a
well-calibrated hydrodynamic model. The City has taken immediate steps to initiate
an accurate wet weather gauging project in known problem areas (discussed in
Chapter 3), and the model is being developed as a CSSA deliverable.

It is important in this discussion to be mindful of the distinction between design d/D
and relief d/D. While consideration is being given to varying the maximum d/D at
which relief is needed, the discussion applies only to the relief level at the time
assessed, and not to the 100-year design PDWF d/D of 0.5. It is possible that
alternative, localized design d/D values may be defensible in the future, but this will
require a significant amount of experience and analysis with the expanded calibrated
MOUSE model.

Relief level assessment begins with analysis of wet weather gauging data to identify
and isolate the various flow components so that RDI/I can be determined and
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quantified®. This is done for a defined basin, the boundaries of which are identified
through review of all tributary sewers and structures, and of associated flow data.
The result of this analysis (which does not require a hydrodynamic model), is a rate of
RDI/I in convenient units, such as gallons per day per mile per inch of pipe diameter
(gpd/mi/in).

To assess the relief level, the following factors are the most significant:

= The PDWEF in the portion of the collection system under review (derived through
the planning processes described in the previous section);

= The wet weather flow component of some meaningful storm event that will
provide a basis for performance assessment and comparison. Currently this is
defined as the City’s Standard Design Storm, but can be refined through
hydrologic analysis of rainfall and wet weather RDI/I flow components, or
through hydrologic modeling; and

= The assumptions governing how the collection system will operate. Traditionally
a key assumption has been that the PWWF will be conveyed by a full pipe. It has
been acknowledged (CLA 1990) that surcharging in local sewers, in addition to
other factors, will result in an actual level of system performance that exceeds that
assumed.

The assumptions referred to in the last point above are conservative but appropriate in
the absence of better knowledge or accurate analytical tools. The hydrodynamic
MOUSE model, once calibrated and validated for wet weather flow, may allow some
of these conservative assumptions to be relaxed. The calibration process itself will
require that more realistic and varying parameters (such as Manning’s pipe roughness
factors) be applied, because calibration, by definition, seeks to match model results
with true system performance. The calibrated model will provide a “‘window’ into the
performance of the collection system during wet weather. This will provide greater
system operational flexibility in some areas of the City, and will permit application of
a risk-based management approach, as suggested in Section 2.5 above.

Temporary limited surcharge of sewers is known to occur under severe wet weather
conditions in some portions of the collection system. While surcharge is not desirable
because it indicates greatly reduced system storage, surcharge can increase the
conveyance capacity of a limited reach of sewer. The challenge is to know how much

® Infiltration and inflow components, derivation and analysis are not explored in this report. See CLA
1992 for definitions and previous analyses.
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surcharge is allowable in any specific location. Concerns include potential spill, pipe
pressure, joint/gasket leakage, odor release, and backwater effects. The calibrated
model will allow the relief level revision process to incorporate more realistic
assumptions based on observed system performance and constraints. The results are
expected to be better operational status predictability, better SSO risk assessment, and
the ability to more quickly isolate and identify operations and maintenance issues.

The relief level revision process that has been defined. It produces a relief level
quantified as a d/D level that can be applied to a pipe once the allowable surcharge
has been determined. For portions of the City with high RDI/I or where no surcharge
is permissible because of spill concerns (shallow-depth sewers, secondary
connections with low drains, or other backwater concerns), the assumption of PWWF
conveyed by full-pipe flow will be maintained. In areas of the City where some
surcharge is allowable, the d/D relief level can be calculated such that the PWWF is
conveyed with this limited surcharge.

Figure 2.7-1 depicts the flow chart of the process through which the relief level is
derived and assigned. Once additional wet weather gauge data are collected, and the
expanded MOUSE model is calibrated, this process can be explored and modified.
This process depends upon quantification acceptable risk, which moves the City
further towards a risk management approach to planning and operations. The
acceptable risks and associated costs will vary considerably depending upon age and
material of the collection system segments, upstream and downstream structures and
facilities, risk of spill, depth of bury, and other factors.
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Process Comments
Select Study Area and
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(Flow & Rain Gauging)
Wet and Dry
Weather Gauging
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Isolate Flow Components Data Sources
for Tributary Area
Initially Thereafter
> Lgl— ADWF Lgl— - 1--I----% New WW Flow Data] 1092 11 [ updated Gauge Data_|
A - 1--I - »Water Use, Pop x Flows]| Study [water Use, Gauge Data|
o o 1 - ettt [ Updated Gauge Data_|
Alternative Approaches:
v 1. Rainfall-dependent inflow as a percentage of
rainfall volume falling on the tributary area (‘R’
Establish RDI/I & Factor).
‘R’ Factors
2. Calibrate a hydrologic model to map rainfall to
— increased sewer flows (allows more realistic
Critical Wet assessment of soil moisture conditions, non-
Weather event linearity of RDI/I response, etc.)
(currently 10-year, v
24-hour ‘standard’
City design storm) Determine Establish the return-period rating wet weather flows
I Critical Event PWWF by translating, for example, a 10-year, 24-hour storm
»{ using Hydrologic Model into a 10-year PWWEF. This relies on the assumption
and/or that a 10-year rainfall event coincides with a 10-year
‘R’ Factors PWWEF. Other approaches may be used.
PWWF ‘full pipe
capacity’ modifier
(factors allowable
surcharge into relief * Requires thorough risk analysis in tributary
level* \ 4 area to determine allowable surcharge.
Determine ratio of Default is ‘full pipe’ condition with no
I—> PDWF to modified allowable surcharge (present criterion)
Critical Event PWWF
A
Convert Ratio of Flows to d/D The maximum d/D allowed for PDWF will be 0.75
™ (the current relief level defined by the City).
0s I
d/D= — _
. r Apply Resulting d/D
. Relief Level to
q/Q Tributary Area

Figure 2.7-1 — Relief Level Development
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2.8 Sewer Master Planning

The City uses two levels of sewer master planning to systematically identify and
resolve sewer capacity and expansion needs in the majority of the City-owned
collection system: primary and secondary planning. Primary planning addresses
sewers greater than 15 inches in diameter (in general), and secondary planning
addresses sewers 15 inches in diameter and less, but excludes non-City-owned sewer
laterals.

Special analysis and planning are also done for the large collector and outfall sewers
which carry flows to the treatment plants. The collector and outfall sewers have been
addressed through separate analyses and hydrodynamic modeling with a MOUSE
model as part of the Integrated Resources Plan (IRP).

The planning processes are described extensively in a series of documents comprising
the Advanced Planning Reports (APR), which are described in Section 1.3.1 above.
These and other guidance documents, including report and figure templates, ensure
consistency to the work approach, level of effort, and report format. Through a
structured approach to collection system planning, the City recognizes the following
benefits:

= Current and future hydraulic and structural needs are identified;
= SSOs are reduced in both secondary and primary sewers;
= A basis for planning workload and staffing plan justification is developed,;

= Resulting cost estimates and scheduling allow financial planning so that resources
are available when needed;

= Changes to system operations and maintenance can be assessed and planned for;

= Solutions addressing multiple needs are possible, resulting in substantial cost
savings and reduction in negative social and environmental impacts;

= Costs of planning, design, and construction are reduced; and

= Proactive, rather than reactive, management of wastewater collection facilities is
possible.

A key aspect of sewer planning is that the reports are intended to be ‘living
documents,” evolving as an area changes in character and the collection system is
developed. Each report is a snapshot in time of the collection system. Because long-
range population and employment changes and distributions are inherently difficult to
predict and less accurate for the long-term (up to 100 years) projection periods used, a
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sewer plan must be able to accommodate potential changes, and should be updated at
five- to eight-year intervals.

An outline is provided below indicating the steps involved in the City’s sewer
planning processes. While there are differences between the primary and secondary
planning and resulting reports due to differences in scale and available data, the
overall approaches are similar. GIS is used extensively at all levels of planning, and
particularly for future flow estimation in primary planning.

Assessment Priority

Flow level data are reviewed annually (or more frequently in some situations) from
across the City, and locations showing a PDWF d/D of 0.75 or greater are
investigated as they are identified. These are the highest priority hydraulic
limitations, and are addressed through relief projects or maintenance. A list of all
high d/D locations and their associated solutions is included in Section 4.3.

Locations with flow levels between a d/D of 0.5 and 0.75 are assessed through the
master planning processes described below.

Flow levels below a d/D of 0.5 are considered during master planning, and no action
IS necessary as long as scour flow velocities are maintained per BOE design
standards.

Figure 2.8-1 shows how the d/D flow level determines the priority assigned to
hydraulic capacity assessment. Locations within the City where the d/D exceed 0.75,
and where it is between 0.5 and 0.75, are described in the Annual Report (CLA
2005).
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Peak Gauged
Dry Weather d/D

d/D more
than 0.75?

Assessment Priority

Investigate and
J HIGH
Resolve

Assess through

d/D between Sewer Master
0.5 and 0.757? Planning MEDIUM
(Figure 2.7-2)
Regular O&M
and Continued LOW
Monitoring

Figure 2.8-1 — Gauged d/D Level and Hydraulic Assessment Priority

Sewer Planning Process and Report

A sewer system master plan is designed to guide the development, renewal, and/or
expansion of the wastewater collection system for a specific area. In the planning
process, the planner defines long-term hydraulic, structural, and operational needs,
identifies, develops, and screens alternatives to meet the needs, and develops an
implementation plan, cost estimate and schedule. The implementation plan considers
when facilities are needed, when labor and financial resources will be required, how
much time will be required to complete the design, bidding, and construction, and
operational and maintenance issues for the new facilities.

Relief project alternatives are developed considering multiple needs. Solving
multiple needs with a single project can result in substantial cost savings and a
reduced negative social and environmental impact when compared to solving each
need individually. Hydraulic improvements can be in the form of relief sewers,
replacement of existing sewers with larger-diameter sewers, flow diversions, or
operational changes. Rehabilitation or replacement of structurally inadequate sewers
may also be recommended.
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A 100-year planning period is specified for sewer planning. This is far longer than
the short-term planning period, typically 20 years, used for land use plans and zoning.
The long-term planning period for sewer system master plans is logical since the
service life of underground pipelines is typically considered to be 100 years. In
addition, the cost of installing a larger pipe to provide capacity for future service is
small compared to the cost of constructing multiple parallel pipelines. The pipe cost
is relatively minor compared to the cost of trenching, backfilling, and surface
restoration. Social and environmental costs more than double for parallel pipeline
systems versus single pipeline systems.

In addition to the traditional (but important) review and analyses carried out through
planning, a review or confirmation of the relief level in a given area is possible and
timely in the primary sewer planning process, as trigger level and project timing
depend ultimately upon the wet weather response of the collection system. This
response is characterized in the relief level, which is derived through the analysis of
wet and dry weather flow gauging data. While the flow data required for the relief
level analysis are not yet available, the City has begun the process of acquiring
accurate wet weather data which can be used for this purpose.

Trigger level analysis is also possible. Unlike the relief level review, trigger level
analysis can be done with the existing data and with relatively straight-forward
modifications to existing planning spreadsheets. Relief and trigger level derivation
should be incorporated into the primary sewer master planning process. Figure 2.8-2
shows the typical decisions and actions comprising the planning process currently
followed by the City, and also indicates where the relief level and trigger level
analyses could be incorporated. Following the figure, Table 2.8-1 shows the structure
and typical scope of a primary planning report, which documents the planning
process. The new relief level derivation and trigger level derivation steps are also
indicated.
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Figure 2.8-2 — Sewer Master Planning: Identification of Sewer Relief Projects
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Table 2.8-1
Core Sewer Master Planning Tasks and Report Organization

Task Details

Data Gathering and Describe sewer basin, land use, environmental and geotechnical
Review of Service Area | considerations, traffic and transportation corridors, political boundaries,
population trends, previous reports.

Characterization of the Identify major outfall and interceptor sewers, identify the pipes of interest,

Existing Wastewater identify other structures (inverted siphons, diversion structures and flow
Collection System splits, pumping plants, etc.).
Needs Assessment = Assess existing condition: structural through CCTV inspection review,

flow gauging and hydraulic capacity/adequacy, review existing
planned relief projects, operation and maintenance issues, SSOs,
infiltration and inflow.

=  Verify or revise the relief level per Section 2.7 once supporting

Relief Level data and model are available. This requires a calibrated and

Derivation validated MOUSE model, and additional wet weather gauging
data. This is a new step, and is part of the recommendations of
this report.

Project future condition: dry weather flow projections using the Sewer Flow
Estimating Model* (SFEM), and future operational considerations. SFEM
will project flows and provide the basis for the trigger level analysis.

Identification of = Describe existing projects, recommendations (CCTV, flow gauging
Alternative Solutions and monitoring, other special issues).

= Determine trigger level for each identified project per Section 2.6.
o This can be done with existing data and tools. This is a new
Derivation step, and is part of the recommendations of this report.

Trigger Level

= Develop and describe relief projects based on modeled flows using
BOE design criteria.

Develop cost estimates, provide benefits analysis (utility constraints,
geometry and alignment, easements, operation and maintenance issues,
constructability, environmental impacts, performance reliability, etc.).

Analysis and Screening
of Alternatives

Implementation Plan =  Provide phased implementation plan for near and long term
measures, operation plan, schedule and cost.

=  Provide recommendations.

* SFEM is a complex GIS static model which allows a simplified analysis of flows. The SFEM model combines
per-capita and per-employee sewage flow estimates with the projected distributions of population and
employment, infiltration rates, land use, and industrial point-source discharges, to produce point-source flow
estimates at any number of desired MHs in the collection system network. SFEM generates tributary areas by
delineating a boundary around all necessary secondary sewers. Each resulting sub-basin is then overlaid on the
projected data layers and combined with the unit flow estimates to produce a static ADWF for each MH. These
individual flows are combined (summed and accumulated) and analyzed in a subsequent step.

The MOUSE model that is being developed at the time of writing for the primary sewer MPAs will be applied at
this step in the planning process. Flow projections from SFEM will drive the MOUSE model, which will provide a
more realistic assessment of system performance than is possible with a static (SFEM) analysis. The MOUSE
model will be able to assess surcharge, isolated rainfall effects, and other dynamic properties.
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Trigger Flow Level Review

Planning reports are used to determine the scope and timing of needed relief. In cases
where a future project is recommended, periodic updates to the sewer plan will
determine if a planned project is, in fact, needed when predicted. Flow monitoring
and other information should be considered to substantiate the trigger flow level
assessment before the project in question is initiated. The review is needed because
trigger flow levels are based upon flow projections and estimates which may attempt
to project up to 90 or 100 years into the future, and although the flow projections are
based on the most accurate available data, reality may prove to be significantly
different than the long-term projections.

2.9 Recommendations

The proposed changes to trigger level, gauging and system management described in
this document are driven by the philosophy summarized in the following points:

= Wastewater collection system design, operation and maintenance objectives are to
continue to match the core requirement of the CSSA: to reduce SSOs by the
maximum extent feasible.

= A risk-based approach to “MOM” (Management, Operations, and Maintenance)
organizational processes and activities will be adopted over time, which is
expected to allow limited localized surcharge and flexibility in other conservative
assumptions when applied properly and substantiated by a dynamic model.

New higher expectations (CSSA, CMOM, SSO Rule) also necessitate more
responsive and accurate system analysis. The following are therefore recommended:

1. Follow the approach described in this chapter for relief level refinement once
sufficient wet weather gauging data have been collected and the dynamic
MOUSE model of the City’s primary sewers is calibrated for wet weather;

2. Implement the approach described in this chapter for the calculation of trigger
levels on a per-project basis;

3. Use more than one relief level within the City recognizing that RDI/I rates differ
throughout the City;

4. Define project-specific ‘soft’ and ‘hard’ trigger levels. The “soft’ (or warning)
point would indicate that the sewer required review. The ‘hard’ trigger level
would actually trigger a project; and

5. Define an upper relief limit of d/D=0.75 for PDWF to allow room in the pipe for
wet weather flow. Derived relief levels should not exceed 0.75.
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Chapter 3 Flow Gauging Program Assessment

This chapter assesses the ability of the existing flow monitoring program to meet the
current program objective. Emerging demands on the flow data are expected to bring
about a change in the program objective. Gauging program modifications are also
therefore considered.

3.1 Requirement

The following statement is taken directly from the Settlement Agreement, subsection
VI.E:

The Capacity Plan will describe the City’s existing flow monitoring program and
evaluate its adequacy to support the City’s system capacity assessment and planning
work.

Because the capacity assessment and collection system planning work will ultimately
be relying upon a hydrodynamic computer model that is also being developed as a
CSSA deliverable, the objective of the gauging requirements and program will
change. Therefore, this chapter also considers what augmented gauging, or
modifications to the existing gauging program, may be required to allow for more
accurate calibration and validation of the new computer model.

3.2 Approach

Review of the gauging program considers primarily the evolving nature of the need
for accurate wet and dry weather data. Previously, the gauging program, combined
with various computer modeling tools and institutional knowledge of the system
(‘head” knowledge of experienced engineering and operations staff), allowed the City
to perform the necessary planning and design functions.

The existing flow gauging objective and programs are first described below. These
are then contrasted with the data requirements of the ongoing MOUSE model
expansion and selective RDI/I assessment. The need for accurate and current wet
weather flow data is emphasized, followed by recommendations to augment the
City’s current gauging programs.
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3.3 Gauging Program Objective

The current objective of the City’s gauging programs is to provide key data for sewer
planning, design, operation and capacity studies (BOE 1993). These data include the
rate of flow, flow depth, and velocity. The data are used primarily in the
determination of ADWF and PDWF. Wet weather data are also analyzed to aid in the
calibration of the City’s existing outfall sewer MOUSE computer model.

The objective of the gauging program is evolving as the City works to expand its
existing dynamic MOUSE model to all primary sewers. This expanded model will be
the basis for primary sewer planning and system assessment once completed.
Calibration and validation of a dynamic model places different demands on gauge
data than does the current static SFEM model, which is currently used for primary
planning purposes.

While the existing gauging network has served the existing MOUSE outfall sewer
model and sewer master planning, the new demands will necessitate an expansion of
gauging. The revised objective of the gauging program will focus on the provision of
accurate wet and dry weather flow data which can be collected in a timely manner.

3.4 Description of Existing Flow Gauging Programs

The City has several gauging programs which incorporate different gauging
equipment. The programs and equipment are described below. Note that references
in this report to specific meter manufacturers, brands, and models do not
constitute endorsement by the City of Los Angeles.

3.4.1 Existing Flow Gauging Programs

The City’s flow-gauging program includes four types of gauging:

Real-time

Near-time

Periodic (or Regular)
= Special
Figure 3.4-1 shows the gauge locations and corresponding gauging program. Not all

identified locations represent permanent gauges. The real-time and near-time gauging
locations are permanent, and account or approximately 108 of the over 700 locations
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Flow Gauging Program Assessment

shown. The remaining locations represent temporary periodic gauging locations for
which the gauging frequency varies from biennially to quarterly (detailed below).

The gauging programs described below all require careful consideration of the
location and installation of the gauging equipment. Maintenance holes used for flow
gauging will ideally have the following characteristics:

= Laminar flow conditions;

= A well-formed channel with the same slope and cross section as upstream and
downstream pipes (in reality this is impossible because the upstream and
downstream pipes are typically joined by a “U”-shaped channel’);

= No lateral connections;
= Straight-through flow (no curves);
= Upstream and downstream pipes with the same slope and size;

= Minimum differences in invert elevations for upstream and downstream pipes;
and

= Easy accessibility in a location away from traffic lanes, if possible.

Very seldom can any gauging location meet these ideal conditions, particularly
because of the required invert drop across a MH. It is because of these deviations
from ideal conditions that flow profiling at each site is strongly recommended after
gauge installation in situations where measurement of flow, and not just flow level,
are important.

3.4.1.1 Real-Time Gauging

The Real-time gauging program uses ADS Model 3500 monitors at 33 critical points
in the City’s major outfall and interceptor sewer system. The monitors are permanent,
and collect continuous flow depth data, usually at 1- to 15-minute intervals. Some of
the monitors also measure flow velocity. Real-time data retrieval from these monitors
is available via dial-up modem.

" All ultrasonic depth measurement devices, including the Sigma and Marsh McBirney meters used by
the City, measure the depth in the “U” shaped channel that connects the inlet and outlet pipes, and not
actually the depth of flow in the pipe. While the reported depth is therefore only truly representative of
the pipe flow depth up to a d/D of 0.5, the discrepancy is less than 3% (d/D of 0.03) at a recorded
depth of d/D = 0.75 in a 24 inch diameter pipe. Flow levels above d/D=0.75 result in an increasingly
greater discrepancy, but because flow levels above d/D = 0.75 are investigated and addressed, this
error is not considered significant if the level is used only as an indicator of flow depth, and not to
calculate flow.
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Operation of the ADS monitors has become increasingly problematic. These meters
are installed in large pipes with high flow rates, and maintenance of the in-flow
velocity sensor is often not possible. As a result, the monitors are being replaced by
Marsh-McBirney Flo-Dar model 460 gauges, which have been purchased by the City.
As of October 2005, five of 33 ADS meters have been replaced with the Flo-Dar
units. The purchased Flo-Dar meters are not equipped to monitor flow once the pipe
has surcharged (described below).

3.4.1.2 Near-Time Gauging

The Near-time gauging program uses Marsh-McBirney Flo-Dar Model 460 meters at
75 permanent primary sewer locations across the City. The monitors collect
continuous flow depth and surface velocity data, typically at 1- to 15-minute
intervals. Data retrieval is done manually. Field crews download the data on a
monthly to bi-monthly basis and provide them for upload to a common database. As a
result, there is lag time between data collection by the monitor and data accessibility
to the end user.

The current Model 460 Flo-Dar meters calculate the flow rate based on 1) the
measured surface velocity converted into an average flow velocity, and 2) location-
specific velocity profile. The surface velocity, and therefore both the average
velocity and the calculated flow rate, will go to zero if a gauging location experiences
surcharged conditions.

3.4.1.3 Periodic Gauging

The Periodic gauging program uses portable Sigma Model 950 ultrasonic meters to
collect flow depth data, but not velocity data, at over 600 pre-determined maintenance
hole locations. The typical sampling period is 24 hours. The data collection frequency
for each location is based on the most recent PDWF d/D level, as shown in
Table 3.4-1:
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Table 3.4-1
Flow Gauging Frequency
PWWF Gauging Frequenc
d/D Criteria ging q y
d/D < 25% Biennially
25% < d/D < 50% Annually
50% < d/D < 75% Semiannually
d/D > 75% Quarterly

Field personnel from the BOE Survey Division install and retrieve the portable
meters, download the units, and upload the data to a central database. The Periodic
gauging program was on hold between March 2001 and July 2002 while safety
concerns were being resolved. Data for this time period are not available.

3.4.1.4 Special Gauging

The Special gauging program provides flow data for special studies or projects. BOE
Survey field personnel can set flow-level monitors for a specified time period, usually
ranging from 1 to 7 days, at any accessible MH in the City. Portable Sigma Model
950 ultrasonic meters are used.

BOE Survey field personnel also perform velocity measurements upon special
request. Field personnel use a pole-mounted Sigma velocity meter to obtain
instantaneous or time-weighted average velocity data. The practical limit for manual
velocity measurements conducted from the surface is approximately 10 to 15 ft.
Accuracy of measurements taken at these depths has not been confirmed.

Special gauging locations are selected to provide the best possible gauging
conditions. If conditions at the requested MH are deemed unsuitable by the installing
crew, an alternative MH is investigated.
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3.4.2 Data Management and Reporting

The City’s flow gauging program has three major components for data management
and reporting: proprietary data-management software, hard-copy hydrographs, and
the d/D database. These are described below.

3.4.2.1 Proprietary Data-Management Software

Each type of electronic flow gauging monitor (ADS, Sigma, Flo-Dar) requires special
proprietary software to retrieve and manage data. A summary of each is provided in
the following table:

Table 3.4-2
Gauging Data Management Software
Program Monitor Software Location Comments
Real-Time ADS WCSD common Tob laced by Flo-Dar 460
ADS Model 3500 computer 0 be replaced by Flo-Dar
Quadrascan ) meters
(Windows 3.1)
Real-Time Flo-Dar Individual .
Model 460 Flo-Ware Computers Replacing ADS meters
Near-Time Flo-Dar Flo-Ware Individual Unlimited licenses available
Model 460 computers
Periodic Sigma Model 950 WCSD common | Export of these data to the
(Data collected prior | Streamlog Il computer Insight program has been
to July 1, 2002) (Windows 3.1) completed.
Sigma Model 950 WCSD common
(Data collected Insight computer
after July 1, 2002) (Windows NT)
Special Sigma Model 950 WCSD common | Export of these data to the
(I_Dat? C\?Hlecied Streamlog Il | computer Insight program has been
rior to Ju y .
2002) y (Windows 3.1) completed.
Sigma Model 950 WCSD common
(Data collected Insight computer
after July 1, 2002) (Windows NT)
Mechanical None N/A Circular chart, hard copy onl
(dipper) ' Py only.

3-6
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Table 3.4-2
Gauging Data Management Software

Program Monitor Software Location Comments

Sigma velocity None N/A Datg recorded on data sheets
meter by field personnel.

The ADS Quadrascan program for the real-time data allows the user to upload real-
time data from the remote flow monitors to the computer via modem, and provides
functions for data graphing, reporting, and export. This software is running on an
IBM compatible computer running Windows 3.1 operating system. The computer is
not connected to the local area network, and data must be exported and transferred
using a 3.5 inch floppy disk for further analysis.

The Flo-Ware program for the Flo-Dar units allows the user to view flow data from a
network server. There is also a communication function for uploading data remotely
that is being used as the ADS monitors are being replaced by Flo-Dar equipment. The
Flo-Ware program provides functions for data graphing, reporting, export and
reconstruction. Data reconstruction allows the user to use scatter graphs depicting the
relationship between the different flow components (i.e., depth, velocity and flow
rate) to adjust anomalous or erroneous data. The reconstruction capabilities are
limited. This software can be installed on any PC connected to the local area network
for viewing and exporting data.

The Insight program for periodic and special gauging data collected recently provides
functions for data graphing, reporting, and export. Data are uploaded to the system
from floppy disks provided by BOS-Survey field personnel. This software is running
on an IBM compatible computer running Windows NT. The computer is connected to
the local area network, and data can be exported and copied to the network for use.

All of these databases are managed and maintained by WCSD and WESD personnel.

3.4.2.2 Hydrographs

All available hard copies of hydrographs for the real-time, near-time, and periodic
gauging locations are stored in binders near the flow gauging data computers.
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Currently, only the hydrographs for the periodic gauging locations are added and
updated on a regular basis.

3.4.2.3 d/D Databhase

In June 2002, data from the real-time, near-time and periodic gauging programs were
used to determine PDWF's across the City’s wastewater collection system. These data
were compiled into a database, and are updated periodically:

Real-time Gauging Locations: Peak and minimum dry-weather flow depths were
determined for the sampling period of January 1 to June 13, 2002. These data were
exported to spreadsheets for d/D calculations. One minimum, and one instantaneous
peak d/D value, were determined for each location for the sampling period and
entered into the database. Because of the problems with the Real-time gauging
program noted above, the Real-time d/D values have not been updated in the
database.

Near-time Gauging Locations: Peak and minimum dry-weather flow depths are
determined periodically, checked, and entered into the d/D database. Data collected
during rainfall events or affected by equipment problems are excluded from the
analysis.

Periodic Gauging Locations: Similar to the Near-time program, peak and minimum
dry-weather d/D values are extracted and entered into the database.

The database is maintained in Microsoft Access, and contains search capabilities and
automatic report generation. Exception reports identifying gauging locations with
PDWEF d/D values in the following categories are generated and reviewed regularly:

50% < d/D =< 75%
75% < d/D =< 90%
d/D > 90%

The database is updated as follows: Periodic gauging is updated every 1-2 months,
Near-time gauging is updated every 3-4 months, and Special and Real-time gauging
are not updated.
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3.4.2.4 MOUSE Modeling Data Requirements

The City uses a hydrodynamic computer model called MOUSE for planning and
identifying problem areas in the City’s larger sewers resulting from current and future
flows. A model was developed for the City’s major interceptor and outfall system, as
well as other key components of the primary collection system. The model is
calibrated for both dry and wet weather conditions, and complements the City’s flow
gauging program to identify system capacity-related needs.

The CSSA requires that the MOUSE model be expanded to encompass all primary
sewers in the City. The expanded model will be used for primary sewer planning, as a
tool to refine wet weather flow magnitudes and collection system I/I, predictive
modeling for other scenarios, and as a tool to predict surcharge and the potential for
spills.

The makers of the MOUSE modeling software, DHI Inc., will no longer be
supporting or developing further enhancements to MOUSE. Instead, they have
incorporated the MOUSE computational engine into a modeling environment called
MIKE URBAN. Both MOUSE and MIKE URBAN will produce the same numerical
results, but MIKE URBAN adds many features which allow the modeling
environment to link more seamlessly with the City’s collection system and other data.
DHI have provided a letter to the City noting the equivalency of the two systems, and
recommending that the City adopt the MIKE URBAN modeling environment. This
letter is included as Appendix C. The City will therefore develop the primary sewer
models in MIKE URBAN instead of MOUSE. The term ‘MOUSE’ is used this
document when referring to the hydrodynamic models that are being developed to
avoid confusion, and to be consistent with the terminology in the CSSA.

Need for Accurate Wet Weather Gauging

Accurate wet weather calibration and validation of the expanded model is essential to
collection system management under the goal of no SSOs for the standard design
storm. Having good wet weather gauging data and accurate RDI/I data for the City
becomes essential for proper system management, model calibration and validation.

Computations of the unsteady flow in the sewer system network MOUSE model is
performed by solving the vertically integrated equations of conservation of continuity
and momentum (Saint Venant equations). Therefore, reliable flow measurements are
necessary for model mass balance calibration. Depth measurements alone are not
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enough for proper model calibration. Using an inferred method of flow calculation
(calculating flow from level, slope, roughness and pipe diameter), such as Manning’s
equation, only works under ideal free-flow conditions, and not if the flow regime is
backwatered due to debris or other obstruction. There is no reliable substitute for
maintaining meters that measure both accurate depth and velocity.

Flow Gauge Location

Gauging basins may be defined by linear feet of sewer, or by basin area. These
criteria are usually refined based on know RDI/I characteristics for a given basin. For
example, King County (Seattle Metropolitan Area) defined their basins using criteria
defined by linear feet of sewer and area of the basin. Model basins were defined as
approximately 1,000 acres and approximately 100,000 linear feet. The model basins
had measured flow data for two wet seasons and were used to calibrate DWF and
WWEF. Mini basins were defined as approximately 150 acres and approximately
22,000 linear feet. The mini basins had approximately ten weeks of measured flow
data. The mini basins were used to help refine the DWF and WWF calibration further
up in the system.

Uncertainty is introduced into the measured flow time series when flow meter data is
subtracted from a downstream meter. This is due primarily to the latency in the flow
pattern as the flow travels from the upstream gauge to the downstream gauge. During
this period, the flow pattern may change and attenuate, and additional flows may be
introduced through laterals, GWI, and other intervening connections. Meter
placement should be designed to minimize the number of subtractions.

Sampling Periods and Duration

Dry weather flow should be sampled during periods of no rainfall. At a minimum,
the dry weather flow sample would be collected for at least one week. Ideally the dry
weather flow monitoring program would last longer than one week, providing the
opportunity for a better model calibration. For example, a week in the middle of
August and a week in the middle of September would be useful for DWF calibration
and validation. Another example would be a sample week in the month before the
rainy season and a sample week in the month after the rainy season. The data
sampled should have a repeatable dry weather flow pattern.

Wet weather flow should be measured during the rainy season. Ideally the sample
would be 3-4 months long with at least 3 or 4 statistically significant rainfall events.
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It is also ideal that some of the rain events are smaller in intensity and some are larger
in intensity. The variety of rainfall intensity helps to develop a more reliable wet
weather flow model.

In areas of low annual rainfall where wet weather events are sporadic, antecedent soil
moisture becomes critical, and provides further challenges to capturing accurate wet
weather data.

3.5 Description of Planned Wet Weather Gauging Project

The City is in the process of initiating a temporary wet weather gauging project that is
planned to capture accurate wet weather flow data in portions of the collection system
for at least two wet weather seasons. The on-going modeling process and the desire to
validate the RDI/I in selected locations within the City drive the need for the new
data, and the assessments carried out during the development of this report have
identified the need for additional gauging. Up to 200 additional gauge installations
are therefore planned at locations in the City that are yet to be determined. The gauge
locations will be determined primarily by the calibration/validation needs of the
developing MOUSE model.

The gauges are expected to be velocity-area meters with immersed velocity and depth
transducers. These gauges will therefore calculate flow cross-sectional area record
velocity for both partially-full pipes and for surcharged/backwatered conditions. This
will allow provide the most accurate possible flow data (assuming adequate meter
calibration and maintenance) during all flow conditions.

3.6 Recommendations

The proposed modifications to the gauging program that are described below are
necessitated by drivers (Table 3.6-1) that place new demands on gauged flow data.
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Table 3.6-1
Drivers for Gauging Program Modification

Wet weather gauging focus: the need to calibrate and validate the expanded MOUSE model
requires that wet weather gauging become a key focus of the City’s gauging program. Flows
during surcharge conditions must be accurately gauged in many locations.

Dated RDI/I data: the most comprehensive assessment of RDI/I the City currently has is based
on 20-year old gauging data. No focused wet weather gauging program has been undertaken
since that program was completed.

Multiple relief levels needed: the City’s knowledge of collection system RDI/I must be updated
so that allowable surcharge can be determined relatively accurately, and so that relief levels can
be accurately refined in specific parts of the City (in conjunction with modeling) as needed.

The subsections below provide recommendations which support these drivers.

3.6.1 Gauging Parameters and Criteria

1. Parameters for gauging must be developed, and will be produced as MOUSE
model calibration/validation needs are developed. Factors will include whether
gauging of surcharge is needed in a specific location, optimizing gauge
installation and hydraulic conditions, basin size, linear feet of pipe in basin,
known RDI/I or other spill issues, etc.

Minimal dry weather gauging periods of one-week are necessary. Two one-week
dry weather periods are preferred that are separated by weeks or months to ensure
that a brief abnormal flow period or condition does not skew a gauging location’s
dry weather flow pattern.

To compare the projected flow increase rate for any project, and to adjust the
projection to more closely match reality, rates at which flows actually increase at
primary gauged locations can be tracked over the years and compared to the
projected rate of flow growth derived from the population projection approach
(SFEM model). Should the observed rate of flow increase differ markedly from
that projected, any assigned trigger levels depending on that gauging location can
be revised to reflect the actual growth rate. This is part of the annual CIP review,
where lower-than-anticipated d/D levels cause a project to be re-prioritized.

Accuracy of flow gauging is a high priority, and these data are the foundation on
which millions of dollars worth of decisions are based. Accuracy and operational
parameters need to be defined so that an acceptable and attainable level of
accuracy is quantified. This is being done as part of the ongoing hydraulic model
development and calibration process.
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3.6.2 Wet Weather Gauging

5.

Measured flow rate, specifically requiring in-stream velocity measurement, is
required during surcharged flow conditions.

A review and possible redefinition of gauging boundaries will be required, but
should begin with the City’s updated RDI/I basin boundaries. These are under
revision as part of the secondary sewer planning effort so that they coincide more
closely to the City’s secondary sewer system. To be useful for RDI/I assessment,
the boundaries must coincide with the collection system tributary areas.

A reassessment of City RDI/I rates is necessary to update the data presented in the
1992 I/I study. The need for subsequent City-wide reassessments will depend
upon a comparison between selected portions of the old and new data sets. Basin-
specific RDI/I gauging may be needed periodically, and will depend upon severity
of RDI/I in the basin, and other factors.

3.6.3 Gauge Equipment and Locations

8.

10.

11.

12.

Permanent gauges capable of full wet and dry weather logging should be located,
at a minimum, at the base of the primary gauging basin boundaries (number and
locations to be defined).

A contact (in-flow) velocity sensor is required for accurate flow measurement
when the pipe surcharges. The City’s existing Flo-Dar units do not have this
contact velocity sensor, and new Flo-Dar meter units with the “velocity sensor
option” would be required, pending validation of operation and accuracy, where
surcharge is an issue. Existing Flo-Dar meters which don’t have the contact
velocity sensor could be used in gauging locations where surcharge is not an
issue. The existing meters can therefore remain an important component of the
overall metering program, and need not be replaced with new units.

The Marsh-McBirney Flo-Dar metering equipment should be assessed to ensure
the equipment provides the required data at an acceptable level of performance
and accuracy, as defined by the City’s accuracy/operational parameters (to be
developed).

Marsh-McBirney should be instructed to provide confirmation and test results for
accuracy of velocity and flow measurement of the Flo-Dar units with the optional
contact velocity sensor under surcharged conditions for field-installed units
should the City choose to incorporate these units into existing or augmented
metering programs.

Other manufacturers and metering units capable of accurate surcharged flow
metering should be considered for use in the City to augment the existing
metering equipment or to facilitate sewer model calibration.
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13.

3.6
14.

15.

16.

Appropriate density and span of automatic logging rain gauges, such that a
balance of tipping bucket gauges and radar rainfall data can be applied to
modeling and analysis, must be determined.  Alternatively, radar-based
precipitation data can be obtained, providing 2 km by 2 km square cell coverage
over the entire City. Sufficient tipping-bucket rain gauges must exist (or be
installed) to allow calibration of the radar rainfall data.

4 Data Collection, Management, and Operations and Maintenance

In-place flow profiling and calibration of equipment are required. Maintenance of
gauging equipment is critical, and failed equipment must be repaired or replaced
within defined time periods.

Gauge data collection, QA/QC, processing and management require a high degree
of automation. For system monitoring, and possibly alarming, of severe wet
weather response conditions, automated data collection is advised.

Consolidated data management can combine all flow and rain gauge data into a
seamless system that would make all data available and searchable, ideally by
event, magnitude, or other criterion. Such a tool would enable efficient RDI/I
extraction and statistical assessment of flow and rainfall data. Queries from other
applications for further processing should also be supported, as should flexible
data import/export and repair capabilities.
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Chapter 4 Additional Sewer Relief Projects

This chapter identifies sewer relief projects, in addition to the ten identified in
Appendix A of the CSSA, that are to be completed by CSSA Year 10 (June 30,
2014).

4.1 Requirement
The following statement is taken directly from the CSSA, subsection VI.E:

The Capacity Plan will list additional sewer Relief Projects the City may propose to
build in Years Four through Ten to assure that its Wastewater Collection System has
sufficient capacity to convey wet weather flows consistent with the City’s design
standard. For each project, the Capacity Plan shall include a description of the
project and a deadline for completion of construction. Project descriptions shall
include the sewer pipe being relieved; the location, size, and length of the new sewer
pipe, if feasible; and any other pertinent information describing the capacity project.

In addition to the list presented in this report, there are two other important sources of
sewer relief projects: the primary and secondary sewer master planning processes.
The CSSA stipulates that the primary planning work for the entire City is to be
complete by the end of Year 5 (June 30, 2009). The secondary master planning work
for the entire City is to be compete by the end of Year 10 (June 30, 2014). Both
planning processes produce preliminary designs, projected sewage flows, and limited
cost estimates for sewer relief projects. This report does not (and cannot) duplicate
the detailed analysis that will be undertaken in these multi-year programs. It is
therefore not the intention of this chapter to provide an exhaustive analysis of the
capacity of the system with all associated projects fully defined. Rather, sewer
master planning will produce a series of relief projects over time that will be added to
the CIP list and scheduled appropriately.

This chapter reviews the relief projects already identified in response to primary
sewer spills and high (d/D greater than 0.75) recorded PDWF flow levels. It also
proposes a list of relief projects that have been identified through a review of both
recent and historical system capacity and performance data.

4.2 Approach

Beginning each Fiscal Year, the City implements a 10-year Capital Improvement
Program (CIP) for the entire wastewater collection system of the City. This is called
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the Wastewater CIP, or WCIP. The WCIP includes replacement and relief projects
necessary to comply with State and Federal Clean Water laws and regulations.

The WCIPs for FY’s 2002/2003 through 2005/2006 were reviewed to identify sewer
relief projects within the overall WCIP that may be potential additional projects to the
current 10 relief projects listed in the CSSA.

In addition, the most current flow gauging records were reviewed to identify locations
with PDWF d/D levels greater than 0.75. These locations were checked against the
list of existing projects to determine if any new projects were needed.

The wet weather findings of the IRP were also reviewed to identify sewer relief
projects not listed in the WCIPs. Lastly, the Collection System Settlement
Agreement Annual Report (CLA 2005) was reviewed to provide any additional
information regarding relief projects within the City.

4.2.1 WCIP FY 2005/2006

The WCIP for FY 2005/2006 (BOS 2005) is the most current listing of relief sewer
projects for the City. Focus was given to only relief projects. Many of these relief
projects are included in the WCIP for FY 2005/2006 per the City’s review of sewer
gauging locations that exhibit PDWF levels exceeding a d/D of 0.75. The City’s
Annual Report provides further details. Review of these relief projects helped
determine the list of additional relief projects.

4.2.2 WCIP FY 2004/2005 and Earlier

The WCIP for FY 2004/2005 and previous fiscal years were reviewed to understand
the history and consistency of the relief projects given in the WCIP for FY
2005/2006. In general, the relief projects from FY 2005/2006 CIP are consistent with
those from the earlier WCIPs.

Some projects were not included in the WCIP for FY 2005/2006 as identified in
earlier WCIP lists. Reasons include:

= The anticipated level of d/D did not occur, and therefore the relief project was
either postponed beyond FY 2005/2006 for further evaluation/monitoring or
eliminated altogether due to completed improvements upstream/downstream of
proposed relief project; and
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= The scope of original relief project grew into larger relief project and took another
project title as appropriate.

4.3 Collection System Performance

Both dry weather and wet weather collection system performance were documented
as the available sources were reviewed for additional relief projects.

Locations with a d/D of 0.75 or above are investigated as they are identified. High-
priority dry weather performance locations are indicated in Figure 4.3-1, which shows
all locations in the City for which the gauged d/D flow level is at or above 0.75. All
but one location have an associated relief project that has been identified. The one
location with no identified project, at MH 61309059 (King Avenue and Alton Street),
has recently been lined through a rehabilitation project, but the contractor’s work has
been cited as deficient by the City, and a resolution is being negotiated at the time of
writing. This location is a high priority for the City, although it is noteworthy that no
wet weather spills have occurred at this location back through 1998.

Gauging locations where the dry weather d/D flow levels falls between 0.5 and 0.75
were not reviewed for this report, as these do not exceed the City’s current relief
level. All such locations are identified in the City’s Annual Progress Report (CLA
2005). These locations are addressed through the Sewer Master Planning processes
described above.

Wet weather sanitary sewer overflows (SSOs) from 1998 through January 2006 were
extracted from the City’s sewer spill database, and were compared with identified
relief projects. Spills and relief project are listed and cross-referenced in Table 4.3-1
(by project) and Table 4.3-2 (by spill date). These locations and related projects are
shown on Figure 4.3-2. No primary SSOs were identified that do not already have
associated relief projects. Spills are investigated and addressed immediately to
determine their cause and to identify the appropriate solution (maintenance, bypass,
or relief). Most spills are maintenance-related.
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Table 4.3-1
Wet Weather Primary Sewer Spills by Relief Project
1998 through January 2006

Pipe
Project Date Pipe ID Dia. Comments
(in)

Ave 45/ADRS 01/09/2005 4671205846712070 18 This overflow location is along a sewer
which is being relieved by constructing
the Avenue 45 and Arroyo Drive Relief
Sewer.

02/19/2005 4671205846712070 18 This overflow location is along a sewer
which is being relieved by constructing
the Avenue 45 and Arroyo Drive Relief
Sewer.

02/22/2005 4671209846712097 18 This overflow location is along a sewer
which is being relieved by constructing
the Avenue 45 and Arroyo Drive Relief
Sewer.

ERIS 02/23/1998 4670127546701293 18

4670129346701309 18
4670130946701332 18
4670135846701275 18
4670505146808098 18
4680809846808113 18
4680809946808098 18
4680810046808099 18

03/25/1998 4680809946808098 18

04/01/1998 4680809946808098 18

05/13/1998 4680809946808098 18

12/31/2004 4670136346701358 18

01/09/2005 4670136346701358 18

4680810046808099 18
4680815046808175 18
4680816246808196 18
4680822146808162 18
4681202846812153 18

4-4
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Table 4.3-1

Wet Weather Primary Sewer Spills by Relief Project

1998 through January 2006

Pipe
Project Date Pipe ID Dia. Comments
(in)
02/19/2005 4670136346701358 18
4680810046808099 18
4680815046808175 18
4680816246808196 18
4680822146808162 18
4681202846812153 18
ECIS 02/03/1998 5361210653612202 72
02/06/1998 5361003453610222 72
5361011753610219 78
5361108653611160 72
02/07/1998 5361210653612202 72
02/14/1998 5361210653612202 72
02/23/1998 5361108653611160 72
5361210653612202 72
03/05/2000 5361210653612202 72
02/12/2003 5361211253612106 72
02/25/2004 5361210653612202 72
02/26/2004 5361108653611160 72
VERMONT AVE SWR 04/15/2000 5650403156504132 36 16-INCH high pressure water main
REPL. ruptured discharging fresh water to the
sewer system.
NHIS I & I 02/03/1998 4271014642710161 18
02/23/1998 4271010242710103 18
4271010342710104 18
02/23/2000 4271008442710102 18
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Table 4.3-1

Wet Weather Primary Sewer Spills by Relief Project
1998 through January 2006

Pipe
Project Date Pipe ID Dia. Comments
(in)
SILVER LAKE RELIEF 02/23/1998 4681031346810117 21
SEWER
EASTERN AVE RELIEF | 02/23/1998 4960514749605165 24
SEWER
NONE - ONE TIME 01/10/2005 5600807256008071 21 The sewer will be assessed to
EVENT determine the necessary corrective
action.
Table 4.3-2
Wet Weather Primary Sewer Spills by Date
1998 through January 2006
Pipe
Date Pipe ID Dia Project Comments
(in)

02/03/1998 4271014642710161 18 NHIS | & Il

5361210653612202 72 ECIS
02/06/1998 5361003453610222 72 ECIS

5361011753610219 78 ECIS

5361108653611160 72 ECIS
02/07/1998 5361210653612202 72 ECIS
02/14/1998 5361210653612202 72 ECIS
02/23/1998 4271010242710103 18 NHIS 1 & I

4271010342710104 18 NHIS | & Il

4670127546701293 18 ERIS

4670129346701309 18 ERIS

4670130946701332 18 ERIS
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Table 4.3-2

Wet Weather Primary Sewer Spills by Date
1998 through January 2006

Pipe
Date Pipe ID Dia Project Comments
(in)
4670135846701275 18 ERIS
4670505146808098 18 ERIS
4680809846808113 18 ERIS
4680809946808098 18 ERIS
4680810046808099 18 ERIS
4681031346810117 21 SILVER LAKE RELIEF SEWER
4960514749605165 24 EASTERN AVE RELIEF SEWER
5361108653611160 72 EICS
5361210653612202 72 ECIS
03/25/1998 4680809946808098 18 ERIS
04/01/1998 4680809946808098 18 ERIS
05/13/1998 4680809946808098 18 ERIS
02/23/2000 4271008442710102 18 NHIS 1 & I
03/05/2000 5361210653612202 72 ECIS
04/15/2000 5650403156504132 36 VERMONT AVE SWR 16-INCH high pressure water main
REPL. ruptured discharging fresh water to the
sewer system.
02/12/2003 5361211253612106 72 ECIS
02/25/2004 5361210653612202 72 ECIS
02/26/2004 5361108653611160 72 ECIS
12/31/2004 4670136346701358 18 ERIS
01/09/2005 4670136346701358 18 ERIS
4671205846712070 18 Ave 45/ADRS This overflow location is along a sewer

which is being relieved by constructing
the Avenue 45 and Arroyo Drive Relief
Sewer.
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Table 4.3-2
Wet Weather Primary Sewer Spills by Date
1998 through January 2006

Pipe
Date Pipe ID Dia Project Comments

(in)

4680810046808099 18 ERIS

4680815046808175 18 ERIS

4680816246808196 18 ERIS

4680822146808162 18 ERIS

4681202846812153 18 ERIS

01/10/2005 5600807256008071 21 NONE - ONE TIME The sewer will be assessed to determine
EVENT the necessary corrective action.

02/19/2005 4670136346701358 18 ERIS

4671205846712070 18 Ave 45/ADRS This overflow location is along a sewer
which is being relieved by constructing
the Avenue 45 and Arroyo Drive Relief

Sewer.
4680810046808099 18 ERIS
4680815046808175 18 | ERIS
4680816246808196 18 | ERIS
4680822146808162 18 ERIS
4681202846812153 18 ERIS
02/22/2005 4671209846712097 18 Ave 45/ADRS This overflow location is along a sewer

which is being relieved by constructing
the Avenue 45 and Arroyo Drive Relief
Sewer.

SSOs and Maintenance

Capacity constraints contributing to sewage spills are often maintenance-related, and
may not necessarily indicate inadequate design capacity. This is clearly evidenced by
the significant reduction in maintenance-related spills as noted in the Annual Progress
Report (CLA 2005, p. v):

Over the last two years, as a result of focused chemical root control and sewer
cleaning activities, root-caused SSOs have been reduced by 53 percent. SSOs
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caused by fats, oils, and grease (FOG) were reduced by 79 percent since the
inception of the FOG control program in Fiscal Year 2000-1.

In addition to roots and FOG, other types of blockages or flow restrictions sometimes
ultimately result in spills. The City’s ongoing CCTV and cleaning programs are
identifying and alleviating many of these potential debris-related problems. It must
be noted the vast majority of dry-weather spills occur on the secondary system. There
are only very minor issues with the primary system during dry-weather, as compared
with the secondary system.

The City pro-actively addresses known and potential wet weather problem locations
through its annually-revised Wet Weather Plan (WCSD 2004). The Plan describes
how the Wastewater Collection Systems Division (WCSD) prepares for significant
wet weather seasons, the level of resources available to the WCSD, and how these
resources will be used to maximize the effectiveness of response during any major
wet weather event. Both the wastewater and storm water collection systems are
within the scope of the Plan, and include: storm drains, catch basins, debris basins,
flood control channels, sanitary sewers, pumping plants, emergency generators,
severe inflow and infiltration, and impact on repair and construction projects.
Additionally, the City planning group assesses known wet-weather problem areas,
and develops relief sewer projects to restore capacity.

4.4 List of Current Sewer Relief Projects in CSSA

Table 4.4-1 is taken directly from the CSSA, Appendix A, with the exception of the
construction end date for the Avenue 45 Arroyo Drive Relief Sewer, which was
extended through negotiation as indicated. Some of the relief projects in the WCIP
for FY 2005/2006 are a continuation of relief projects listed in the CSSA.

Table 4.4-1
Sewer Relief Projects from CSSA Appendix A
CSSA
. : . _ Construction
Project Title Project Description
End Date
(mm/dd/yyyy)
ECIS This relief sewer extends approximately 11 miles from the
(East Central Baldwin Hills in Culver City along La Cienega Blvd, and east 08/27/2004
Interceptor along Exposition Blvd, to the east side of the Los Angeles
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Sewer) River near Mission Road.
NEIS PHASE |
(North East This relief sewer extends approximately 5 miles from the
Interceptor intersection of San Fernando Road and Eagle Rock Boulevard 10/30/2005
Sewer) to the intersection of Mission Road and Jesse Street.
This project will relieve the overloaded primary wastewater
collection system in the Eagle Rock and Highland Park areas.
AVENUE 45 A 12,500 linear foot 12- to 36- inch diameter relief sewer will
ARROYO - . . i "
DRIVE RELIEE be constructed. The preliminary project alignment will be 10/06/2009
SEWER along the Pasadena Freeway from Figueroa Street, and
Avenue 45 to Arroyo Glen Street and Avenue 63, and in
Avenue 50 to Echo Street.
This project will provide relief for the Eagle Rock area. The
project boundaries are: along Eagle Rock Boulevard and
EAGLE ROCK Verdugo Road from York Boulevard to the future NEIS;
INTERCEPTOR ) 10/30/2006
SEWER Lincoln Avenue and York Boulevard from Avenue 50 to
Eagle Rock Boulevard; and from Fair Park Avenue to York
Boulevard.
BAYWOOD This project will eliminate the Baywood Court Pumping Plant
BENEDICT I - .
EASEMENT which includes the demolition of the existing plant and the 10/31/2006
SEWER construction of a gravity sewer to redirect the flows.
FLOWER This project will replace an existing 8-inch sewer located
SEWER,
WASHINGTON along Flower Street beneath the Long Beach/Los Angeles 10/31/2006
TO PICO Light Rail concrete track slab. This sewer extends from about
150 feet south of Pico Boulevard to Washington Boulevard.
This project will install the Buckingham sewer, approximately
BUCKINGHAM 3,500 feet in length along Buckingham Road from Martin
ROAD i iti i i 11/11/2006
DIVERSION Luther King to Exposition Blvd, and diversion structure, as
SEWER well as the demolition of the Buckingham Pumping Plant #603
in conjunction with the ECIS project.
SEPULVEDA
SHERMAN
OAKS / VALLEY | This project will provide approximately 4,955 feet of relief
MEADOW sewer in Sepulveda Boulevard from Valley Meadow Road to 12/30/2006
RELIEF A Walk
SEWER ume Walk.
NOS This project was awarded November 16, 2005 and is in
DIVERSION AT | construction. A diversion structure at NOS is to be located at
HUMBOLDT the intersection of Avenue 18 & Humboldt Street. Design and
STREET construct a junction structure under Humboldt Street close to 12/31/2006
BETWEEN AVE | San Fernando Road, connecting to Humboldt Junction Drop
18 & SAN Structure Number 2, part of NEIS. Design and construct a 725
FERNANDO feet long, more than 50 feet deep, 48-inch diameter sewer

4-10

CAPACITY REPORT AND PLAN




Additional Sewer Relief Projects

ROAD between the new diversion structure and junction structure.

Design and construct a permanent bypass from the existing

SLAUSON/VAN | 42" diameter brick sewer along the north side of Slauson
NESS/COS
EXTERNAL
BYPASS south side of Slauson Avenue to the Central Outfall Sewer

(COS) in Van Ness Avenue.

Avenue and the existing 39" diameter brick sewer along the 12/31/2006

Source: Collection System Settlement Agreement (CSSA 2004).

* modified by agreement with CSSA Plaintiffs.

The City has been diligently pursuing the implementation of all projects required by
the CSSA and assigned them the highest priority and the necessary resources. As
shown, two of the ten projects have been completed to date: ECIS and NEIS I. Of the
remaining projects, four are in the bid and award process and three are under
construction. Only one, the Avenue 45 Arroyo Drive Relief Sewer Project, is behind
schedule.

The Avenue 45 Arroyo Drive Relief Sewer Project was to be completed by October
6, 2006. The project will construct 12,500 linear feet of new sewer to relieve an
overloaded primary sewer system in the Eagle Rock and Highland Park Areas. The
delay was due to unforeseen construction difficulties related to groundwater levels,
access, easements and soil conditions. These unforeseen conditions also resulted in
major complications in the bid and award of the construction contract, including
limited and excessively high bids. The City requested an extension of the construction
completion date to October 30, 2009 in a letter to USEPA and LARWQCB and dated
August 25, 2005.

Table 4.4-2 summarizes completed relief projects from the CSSA and the current
status of each on-going relief project.
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Table 4.4-2

Status of Sewer Relief Projects

|:| Shaded items indicate completed projects.
CSSA
. . Construction Completed? .
Project Title End Date (Yes or No) Project Status Comments
(mm/dd/lyyyy)
ECIS 08/27/2004 Yes Completed Completed 18 days ahead of schedule.
(East Central Interceptor Sewer) 08/09/2004
NEIS PHASE | 10/30/2005 Yes Completed Completed 3 days ahead of schedule.
(North East Interceptor Sewer) 05/27/2005
AVENUE 45 ARROYO DRIVE 10/06/2009* No Behind Schedule Revising Construction Plans with a new project schedule.
RELIEF SEWER Request was made to Government Plaintiffs on
08/25/2005 for extension of Construction End Date to
10/30/2009.
EAGLE ROCK INTERCEPTOR 10/30/2006 Yes Completed Completed 164 days ahead of schedule.
SEWER 05/19/2006
BAYWOOD BENEDICT 10/31/2006 No On Schedule Bid & Award is 70% complete.
EASEMENT SEWER
FLOWER SEWER, WASHINGTON 10/31/2006 No On Schedule Bid & Award is 30% complete.
TO PICO
BUCKINGHAM ROAD DIVERSION 11/11/2006 No On Schedule Construction is 30% complete.
SEWER
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Table 4.4-2
Status of Sewer Relief Projects

|:| Shaded items indicate completed projects.

CSSA
. . Construction Completed? .
Project Title End Date (Yes or No) Project Status Comments
(mm/dd/lyyyy)
SEPULVEDA SHERMAN OAKS 12/30/2006 No On Schedule Bid & Award is 35% complete.
/NVALLEY MEADOW RELIEF
SEWER
NOS DIVERSION AT HUMBOLDT 12/31/2006 No On Schedule Awarded 11/16/2005.
STREET BTW AVE 18 & SAN e 0
FERNANDO ROAD Construction is 0% complete.
SLAUSON / VAN NESS / COS 12/31/2006 No On Schedule Design was completed on 06/28/2005. Currently in Bid &
EXTERNAL BYPASS Award.

Source: Collection System Settlement Agreement Annual Report for FY 2005/2006

* modified by agreement with CSSA Plaintiffs.
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4.5 IRP Wet Weather Findings

As part of the recently completed IRP, the wet weather findings based on the
MOUSE model capacity reports and output results files were reviewed as a source for
additional relief projects. Review identified three sewer relief projects. Two of the
three relief projects are already listed in the WCIP for FY 2005/2006. The two
projects are the Glendale-Burbank Interceptor Sewer (GBIS) and the Northeast
Interceptor Sewer Il (NEIS I1). The third relief sewer project not listed in the WCIP
for FY 2005/2006 is the Valley Springs Lane Interceptor Sewer (VSLIS).

The VSLIS project was identified by the IRP wet weather findings as a potential
project for optional storage of the Tillman Water Reclamation Plant. Storage is an
aspect of CMOM, which is not within the scope of this report. As such, for the
purposes of this report, the VSLIS project will not be included as one of the projects
in addition to those listed in the CSSA.

4.6 Additional Sewer Relief Projects

Review of the Collection System Settlement Agreement Annual Report provided
information of relief projects already listed in the WCIP for FY 2005/2006.

Based on the review described herein, and the current WCIP for FY 2005/2006,
Figure 4.6-1 and Table 4.6-1 lists and describes the sewer relief projects that are
proposed to be added to the list of current sewer relief projects in the CSSA.
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Table 4.6-1
Additional Sewer Relief Projects

No.

PROJECT
TITLE

PROJECT DESRIPTION

Estimated
Construction
End Date

(mm/dd/yyyy)

ADAMS BL
RELIEF SEWER

This project will construct approximately 8,800 linear
feet of 36-inch relief sewer in Adams Boulevard from
West Boulevard to Fairfax Avenue, parallel to the
existing sewers in Adams Boulevard, and will replace
250 linear feet of 18-inch and 100 linear feet of15-inch
sewer. The project boundaries are Adams Boulevard
between Dunsmuir Avenue and the LCSFVRS (La
Cienega - San Fernando Valley Relief Sewer) at
Fairfax Avenue.

07/01/2010

ALVARADO
CRANDALL
RELIEF SEWER

This project will construct a relief sewer which extends
from Alvarado Street and Bellevue Avenue to the
intersection of Beverly Boulevard and Rampart
Boulevard. The length is estimated to be about 5,311
linear feet of 12 to 21-inch sewer. Due to the high

sewage flows, a structural assessment of the existing
sewer can only be conducted after flows are diverted
to this new relief sewer. This project will provide
hydraulic relief to the existing sewers in the Westlake,
Silver Lake, and Echo Park areas.

07/01/2009

BUCHANAN
RELIEF SEWER

This project will relieve the 8-inch diameter sewer
along York Boulevard. The relief sewer will address
wet weather capacity in the area. Approximately 3,100
feet of 15 to 18-inch diameter sewer will be built as a
relief sewer from York Boulevard & Avenue 56 to
Lincoln Avenue & Avenue 51.

05/31/2010

FIGUEROA
MERIDIAN YORK
RELIEF SEWER

This project will construct approximately 3,700 feet of
15-inch to 18-inch relief sewer to address wet weather
capacity in the area and relieve the 8 and 12-inch
sewers along Figueroa Street between Marmion Way
and Meridian Street.

04/30/2011

VERMONT
RELIEF SEWER
ECIS-SLAUSON

This project will construct approximately 8,000 feet of
90-inch sewer, tunneled between 40 feet and 70 feet
deep, in Vermont Avenue from the East Central
Interceptor Sewer (ECIS) southerly to 51st Street, and
it will construct approximately 2,700 feet of 48-inch
sewer, tunneled 30 feet deep in Vermont Avenue from
51st Street southerly to Slauson Avenue. This project
will relieve the south branch of the North Outfall Sewer
"MAZE" by dividing the South Los Angeles service
area roughly in half by intercepting many of the east-
west flowing sewers at Vermont Avenue and
conveying the intercepted flow to ECIS.

04/30/2013
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VERMONT
RELIEF SEWER
FLOR-SLAUSON

This project will construct approximately 5,400 feet of
72-inch and 60-inch sewers at depths of 20 to 25 feet
using trenching methods. It will provide hydraulic
capacity relief to the primary sewers west of Vermont
Avenue by intercepting flow from the eastern portion of
the South Los Angeles Sewer System. The sewers will
be located along Vermont Avenue from Florence
Avenue to Slauson Avenue.

04/30/2013

WASH OXFRD
BEACH RLF SWR

This project will provide a relief sewer south of
Washington Boulevard between Oxford Avenue and
Beach Avenue. The project consists of approximately
2,900 linear feet of 30-inch pipe from the Venice
Outfall Sewer (VOS) in Washington Boulevard to
Oxford Avenue at the alley south of Washington
Boulevard. The existing sewer at Oxford Avenue is 27
inches and is approaching its full capacity due to an
18-inch sewer downstream.

07/01/2009

WESTERN 35TH
RELIEF SEWER

The project will relieve the sewers in Jefferson
Boulevard and provide additionally capacity to the
lower reaches of the Arlington Avenue sewer from
Jefferson Boulevard to its connection to the East
Central Interceptor Sewer at Exposition Boulevard.
The proposed sewers will be approximately 1.5 miles
long, 24 to 60 inches in diameter, and will be aligned
along Western Avenue, 35th Place Street, Saint
Andrews Place, and Normandie Avenue.

07/30/2010

WORKMAN
MOZART
INTERCEPTOR
SEWER

This project will construct approximately 4,500 feet of
interceptor sewer ranging from 15 to 42 inches in
diameter in order to relieve sewers in the Boyle
Heights area and further downstream. The sewer will
be installed in Mission Road, Narva Street and
Workman Street from the Northeast Interceptor Sewer
(NEIS) Richmond Drop Structure to Mozart Street at
Workman Street.

12/31/2011

4.7 Recommendations

It is recommended that:

1. The yearly WCIP be updated by incorporating relief projects produced through
the sewer master planning processes.

2. Higher-priority projects, if identified in subsequent years, be allowed to supersede
the projects identified herein.
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Chapter 5 Summary and Conclusion

5.1 Trigger Flow Level and Relief Flow Level Review

The existing City-wide relief level of d/D = 0.75 is adequate until accurate wet
weather data and the wet weather calibrated MOUSE model can be used to assess
individual relief levels on a more refined basis. The approach presented herein
should, however, be used to derive the refined relief levels once the data and model
are available.

The City should make updating and review of the RDI/I data a priority in portions of
the City known to have high RDI/I.

The City should formally implement the trigger flow definition process described
herein.  The hydraulic model currently under development, once adequately
calibrated and validated, can support the City’s revised operational approach towards
a Risk Management approach.

5.2 Flow Gauging Program Assessment

An increased emphasis on accurate wet weather gauging, and an expansion of
gauging are necessary.

Where potential of surcharge exists, both level and velocity must be recorded so that
accurate flow can be derived. The existing flow gauging equipment (with the
exception of the ADS meters which are being phased out) cannot accurately record
flow velocity once surcharge conditions occur.

Existing gauging must be augmented by sufficient wet weather gauging to allow
adequate calibration and validation of the new hydraulic models. Accurate wet
weather data are also needed to support determination of wet weather collection
system performance.

5.3 Additional Sewer Relief Projects

In addition to the existing projects identified in the CSSA, nine relief projects have
been identified and specified in Chapter 4. This list of additional projects represents
the best available current information. Because the primary planning process will
examine each MPA in detail, but will not be completed until the end of CSSA Year 5,
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E. CAPACITY REPORT AND PLAN

65. No later than the end of Year Two, the City shall submit a Capacity Report and Plan
("Capacity Plan") to Government Plaintiffs for their review; and, with respect to the additional
Sewer Relief Projects, their approval. The Capacity Plan shall address the following issues:

a. additional Sewer Relief Projects (see Paragraph 19 in Subsection V.D);
b. review of Trigger Flow level; and

c. flow monitoring program assessment.

66. Additional Sewer Relief Projects

The Capacity Plan will list additional sewer Relief Projects the City may propose to build in
Years Four through Ten to assure that its Wastewater Collection System has sufficient
capacity to convey wet weather flows consistent with the City’s design standard. For each
project, the Capacity Plan shall include a description of the project and a deadline for
completion of construction. Project descriptions shall include the sewer pipe being relieved;
the location, size, and length of the new sewer pipe, if feasible; and any other pertinent
information describing the capacity project.

67. Review of Trigger Flow Level

The Capacity Plan will evaluate the City’s current "trigger" flow level to determine whether it
remains an appropriate criterion for setting priorities for potential capacity relief projects. The
review will identify any modifications to the Trigger Flow level that are necessary to account
for the planning horizon necessary for timely response. The review will consider the effect
wet weather may have on the timing of any projected sewer relief including basins known to
have high RDI/I. The Capacity Plan will make findings and recommendations regarding any
proposed changes to the City’s "trigger" flow Level, and any proposed changes as to how the
"trigger" flow (either current or revised) will be implemented and applied.

68. Flow Monitoring Program Assessment.

The Capacity Plan will describe the City’s existing flow monitoring program and evaluate its
adequacy to support the City’s system capacity assessment and planning work.

CAPACITY REPORT AND PLAN A-2






Appendix B
Design Manual: F 257 Trigger Flow

CAPACITY REPORT AND PLAN B-1






Design Manual: F 257 Trigger Flow

F 257 TRIGGER FLOW

The trigger flow in a sanitary sewer is the quantity of flow that, once reached, would
initiate the planning for a relief or replacement sewer. The initiate of the trigger flow
is to allow sufficient time,

ahead of when additional capacity is needed, for planning, design, and construction of
the new relief or replacement sewer. Trigger flow is determined by subtracting a
buffer capacity from the capacity of the existing sewer at the flow depth when
additional capacity is needed. The buffer capacity is defined as the product of the
estimated years to complete the new sewer project and the rate of recent flow
increases in the sewer being evaluated. Figure F257 shows a 15-inch-diameter sewer
with annual depth of flow gauging to illustrate the trigger flow and buffer capacity
concept.

The time required to complete a new sewer relief or replacement project is at least
five years.

The depth of flow at which hydraulic relief or replacement is needed can vary from
time to time according to policy changes reflecting economic conditions and
resources available for collection system improvements. Currently, hydraulic relief is
needed when the dept of flow reaches three-fourths of the pipe diameter.

The trigger flow may vary for different service areas, different time periods, and
special circumstances. For example, during a given time period, the anticipated rate
of population increase may vary for different service areas. Special circumstances
such as the rehabilitation of a structurally deficient sewer may alter the capacity of the
existing sewer and accelerate the need for hydraulic relief of the sewer. The
anticipated sewage discharge from a proposed subdivision or property redevelopment
could trigger the need for initiating a sewer or replacement project.

An appropriate level of service area analysis, including depth of flow monitoring in
existing sewers as well as other information and data should be considered to
substantiate the trigger flow before commencement of sewer relief efforts. A concept
report should be used to determine the scope of needed relief and address local
problems within the service.
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Appendix C
Letter from DHI Inc on
Equivalency of MOUSE and MIKE URBAN
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