PRELIMINARY SEWER STUDY
FOR
TENTATIVE MAP / DESIGN REVIEW / COASTAL DEVELOPMENT PERMIT
SANTA FE SUBDIVISION
845 SANTA FE DRIVE, ENCINITAS, CA

MULTI-004398-2021 / SUB-004404-2021 / DR-004402-2021

CITY OF ENCINITAS, CA

PREPARED FOR:
845 SANTA FE DRIVE LLC
1144 NORTH COAST HIGHWAY 101
ENCINITAS, CA 92024

PREPARED BY:

PASCO LARET SUITER & ASSOCIATES, INC.
119 ABERDEEN DRIVE
CARDIFF-BY-THE-SEA, CA 92007

PREPARED: AUGUST 2024

%" 10-3-24

BRYAN KNAPP, PE 86542 DATE



bknapp
Image

bknapp
BK Signature

bknapp
Text Box
10-3-24


PLSA 3376-01

TABLE OF CONTENTS

SECTION
Executive Summary 1.0
Introduction 1.1
Project Overview 1.2
Vicinity Map 1.3
Design Criteria 1.4
On-Site Sewer Flow Projections 1.5
Existing Sewer Facilities 1.6
Conclusion and Recommendations 1.7

Appendix

A: Sewer Study Design Criteria: Encinitas 2009 Engineering Design Manual & 2023
Citywide Sewer Master Plan Update

B: Hydraulics: Munevar Road 8” VCP Sewer Main &
Downstream Sewer System PWWF Analysis

C: Existing Sewer As-Builts & Record Drawing



PLSA 3376-01

1.0 EXECUTIVE SUMMARY

1.1 Introduction

This Preliminary Sewer Study for the proposed development at 845 Santa Fe Drive has
been prepared to analyze the sewer capacity for the existing and proposed project site. This
sewer study estimates the preliminary sewer flow rates generated by the proposed
development and presents the hydraulic calculations for the proposed sewer facilities, as
well as includes a discussion of the existing public sewer facilities and the development's
impact to the City's existing sewer system immediately downstream of the subject property.

1.2 Project Overview

The subject property is located directly south of San Dieguito Academy High School on
Santa Fe Drive in the city of Encinitas. The site is bound by Santa Fe Drive to the north,
an existing development containing a church to the west, an existing development
consisting of multiple retail business including pickleball courts and onsite parking to the
east, and Munevar Road to the south. Existing single family residential developments
bound the subject property on both sides fronting Munevar Road. The existing site
currently contains a community church consisting of two building structures and a surface
parking lot on the north end, an existing playground in the center, and an existing single-
family residential home on the south end. All existing structures are to be demolished. The
subject property is zoned single-family residential (RR-8). The project proposes to create
35 new single-family lots and 8 new multifamily lots with 16 new multi-family duplex
units on the approximately 5.2-acre site. This study analyzes the future impact of the site
assuming 35 new single-family homes and 16 new multi-family homes will be contributing
flow to the City's system.

A new 8” VCP public sewer main extension is proposed to serve the project and will
connect to the existing 8” VCP public sewer main in Munevar Road as shown in record
drawing UCS-1957A9A. The proposed 8” public sewer main will convey wastewater from
all proposed residential lots on the subject property. Per best available record information,
the existing 8” VCP sewer main in Munevar Road the project will connect to was
constructed at a slope of 4.6%.
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1.3 Vicinity Map
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1.4 Design / Planning Criteria

The design for this sewer study was completed in accordance with the design criteria listed
in the City of Encinitas’ Engineering Design Manual (Revised October 2009) and City of
Encinitas’ Citywide Sewer Master Plan (May 2023). All gravity sewers have been
designed to convey peak dry weather flows (PDWF), calculated in relation to average dry
weather flows (ADWF) in accordance with Section 4.202.1 of the Engineering Design
Manual. All sewer mains less than 16 inches in diameter should be designed to convey
this flow when flowing half-full in accordance with Section 4.301. All sewer mains greater
than 16 inches in diameter should be designed to convey this flow when flowing three-
quarters full in accordance with Section 4.301. Table 1 below lists applicable design and
planning criteria used for this study in accordance with the City of Encinitas Engineering
Design Manual, October 2009 Version and City of Encinitas’ Citywide Sewer Master Plan
(May 2023).

DESIGN / PLANNING CRITERIA SUMMARY

DESCRIPTION CRITERIA SOURCE
Single-Family Residential Sewer « 2023 Citywide Sewer Master
Flow (EDU) 180 gpd /DU Plan
Multi-Family Residential Sewer % 2023 Citywide Sewer Master
Flow (EDU) 110 gpd /DU Plan
Peak Dry Weather Flow Factor Qrk = 2.64 x (Qava)™® 2009 Engineering Design
Manual
Minimum Pipe Diameter 8-in 2009 Engineering Design
Manual
Minimum Pipeline Slope 1.0% 2009 Engineering Design
Manual
Minimum Velocity at Peak Flow 2.0Ft/s 2009 Engineering Design
Manual
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2023 Citywide Sewer Master
Plan

Maximum Depth-to-Diameter 05 2009 Engineering Design
Ratio, Less Than 16” ) Manual

Maximum Depth-to-Diameter 0.75 2009 Engineering Design
Ratio, 16” and Greater ) Manual

Table 1. Design / Planning Criteria Summary Information

Manning’s Roughness Coefficient 0.013

*Residential sewer flow determined per Section 4.3.2 of the Encinitas’ Citywide Sewer
Master Plan. Daily per capita residential sewer flow based on 70 gallons per capita, per
day (gpcd), 180 gallons per day per dwelling unit (gpd/du) for single-family developments,
and 110 gallons per day per dwelling unit (gpd/du) for multi-family developments.
Additionally, flow generation rates for multi-family developments were applied to schools
within the extents of the study.

1.5 Onsite Sewer Flow Projections

The proposed onsite sewer flows generated by the development have been estimated in
Equivalent Dwelling Units based on the proposed number of residential units for the project
site. As mentioned above, the project proposes 35 new for-sale single-family lots and 8
new multi-family lots, with 16x new multi-family duplex units, which equate to a total of
51 Dwelling Units (DUs). City of Encinitas criteria for projected residential sewer flow
demand is 180 gallons per day (gpd) / DU for single family and 110 gpd / DU for multi-
family developments.

PROJECTED SEWER FLOWS

AVERAGE PEAK DRY PEAK WET

LAND USE QUANTITY | DEMAND FACTOR DEMAND, WEATHER, WEATHER,
GPD MGD MGD
Single-Family Residential 35 units 180 gpd / DU 6,300 0.027 .084
Multi-Family Residential 16 units 110 gpd / DU 1,760 0.008 025
Total 51 units 8,060 0.034 .105

Table 2. Projected Sewer Flows

Table 2 above shows the preliminary projected average sewer flows for the Santa Fe Drive
subdivision project based on the proposed land use and unit count. The projected dry
weather peak flow (PDWF) converted from the average flows for the project is 0.034 MGD
(applying the ratio of dry weather peak flows to average flows per Section 4.202.1 of the
City of Encinitas Engineering Design Manual), equating to 0.052 cfs. From there, a
peaking factor of 3.1 for analyses within the Cardiff Pump station basin is applied to obtain
a peak wet weather flow of (PWWF) of 0.105 mgd, equating to 0.163 cfs.

1.6 Existing Sewer Facilities

Page 3 of 5



PLSA 3376-01

The existing City of Encinitas sewer system in the vicinity of the project consists
primarily of gravity sewer pipelines. The proposed project will connect to sewer
facilities in Munevar Road just south of the site, consisting of an 8-inch VCP gravity
sewer line. Conveying flows just downstream from the Munevar Road system is an 8-
inch VCP gravity sewer line in Mackinnon Avenue to the southwest of the subject parcel.
This sewer line conveys flow south, ultimately reaching Manchester Avenue south of El
Camino Real and collecting at the Cardiff Pump Station. The pump station then conveys
flow westerly for treatment and disposal. These existing sewer facilities adjacent to the
subject property can be seen in Appendix C of this study on the as-built record plan
drawings.

Data was obtained calculating peak wet weather flows (PWWF) for all existing sewer
pipes downstream from the proposed project connection point ultimately collecting at the
Cardiff Pump Station. Future PWWF values for the year 2035 were also predicted for
each downstream pipe. From here, PWWF is used to calculate existing/future depth-to-
diameter ratio (d/D) within each downstream pipe. A Manning’s roughness coefficient of
0.013 is applied to calculate flow conditions per recommendations in section 5.2 of the
2023 City Sewer Master Plan Update.

A table of existing and future (2035) PWWF and d/D for all downstream pipes can be
seen in Appendix X of this study.

The existing sewer system connection point for proposed project flows is an 8” VCP
main in Munevar Road with a 4.6% calculated slope, with an existing flow rate of 0.004
mgd, which equates to 0.006 cfs. An analysis of the system shows the 8 VCP sewer
main flowing at a depth of approximately 0.24”. The existing flow depth is 3 percent of
the overall diameter of the main or 0.03 d/D ratio.

The predicted future (2035) flow rate of this pipe is unchanged (0.004 mg). The pipe flow
is predicted to remain at 0.24” depth or 0.03 d/D ratio.

MUNEVAR ROAD CONNECTION
PRE-PROJECT SEWER FLOWS

NORMAL DEPTH -
PEAK WET PEAK WET PIPE
DEPTH d DIAMETER
WEATHER, WEATHER, DIAMETER
MGD CFS (IN) (IN) RATIO
(d/D)
Existing 0.004 0.006 0.24 8 0.03
Future 0.04 0.24
(2035) 0.006 8 0.03

Table 3-X. Pre-Project Munevar Road Sewer Flows — MGD and CFS

Additionally, an analysis of all existing pipe conditions from the proposed project
connection downstream to the Cardiff Pump Station was performed to determine the
current flow depths and d/D ratios. Again, peak wet weather flows for each pipeline

Page 4 of 5




PLSA 3376-01

were used to determine normal depths and resultant d/D ratios for each pipe. A
significant portion of the downstream system was found to be at or exceeding maximum
design d/D capacity of 0.5 for pipes under 16” in diameter. This is found to be the case
in both pre-project conditions, existing and future (2035).

1.7 Conclusion and Recommendations

The existing City of Encinitas sewer system in Munevar Road adjacent the project
consisting of an 8” VCP sewer main is adequately sized to handle the flows generated by
the project site, applying the maximum depth-to-diameter ratio of 0.50 for mains less than
16” in diameter per the City of Encinitas Engineering Design Manual. The project
proposes an additional 35 single-family and 16 multi-family dwelling units to connect to
the existing sewer system, creating a projected 0.163 cfs increase to the existing 0.006 cfs
peak wet weather flows. The resulting post-project condition is a normal depth flow of
1.36” which is 17% of the total diameter of the pipe. The resultant pipe flow depth-
diameter (d/D) ratio of 0.17 is still far below its recommended design d/D capacity of 0.5.
The impact remains unchanged when applied to Future (2035) pre-project flow predictions
rather than existing pre-project conditions.

MUNEVAR ROAD CONNECTION
POST-PROJECT SEWER FLOWS

NORMAL DEPTH -
PEAK WET PEAK WET PIPE
DEPTH d DIAMETER
WEATHER, WEATHER, DIAMETER
MGD CFS (IN) (IN) RATIO
(d/D)
Exist@ng + 0.109 0.163 1.36 ] 017
Project
Future (2035) 0.109 0.163 1.36 ] 017
+ Project

Table 3-X. Post-Project Munevar Road Sewer Flows — MGD and CFS

Applying post-project flows to both existing and future (2035) pre-project conditions in
the entire downstream system south to Cardiff Pump station, it is found that a significant
portion of the system is already at or above 0.5 d/D. Furthermore, the flows created by the
proposed project do not significantly impact these conditions. Specific post-project impacts
to each downstream pipe in both existing and future (2035) conditions can be found in
Appendix B of this study.
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CITY OF ENCINITAS ENGINEERING DESIGN MANUAL - 2009

4.200

4.201

SEWER STUDY AND SEWER FLOWS.

A sewer study may be required at the discretion of the City
Engineer when a proposed development intensifies land
use from the existing condition, when the project has the
potential to generate additional sewer flow, when the
existing sewer infrastructure is insufficient to support the
project, or when the sewer infrastructure is prone to
failure due to the inadequacy of a portion of the sewer
system.

The sewer study shall address:

A. The existing condition, in order to identify existing
deficiencies in the system;

B. The condition with the proposed development, in order
to identify additional deficiencies created by the
proposed development; and

C. The General Plan ultimate land use condition, in order
to identify the ultimate pipe size required for the
ultimate improvements and condition.

The sewer study shall be submitted to the Engineering
Department for review and approval. Most often, projects
required by the Engineering Department to perform a
study shall satisfactorily complete the study prior to the
issuance of any discretionary permits for the project. The
sewer study shall follow the methodology outlined in this
chapter. If computer models are utilized to prepare the
sewer study, the program name together with a brief
description of the methodology, organization of the output
data, and input parameters used in the program shall be
provided to the City Engineer.

GENERAL SEWER FLOW CONSIDERATIONS.

Each service area will have unique characteristics which
may preclude the use of a uniform approach to sewer flow
calculations. However, the information presented in this
manual shall be used for the preparation of the sewer flow

CHAPTER 4 PAGE 4-5
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4.201.1

4.201.2

4.201.3

calculations unless a more detailed analysis is authorized
by the City Engineer.

The following criteria shall be evaluated to project
wastewater flows; each is discussed in greater detail later
in this section.

A. Tributary Areas.
B. Estimation of Ultimate Population.
C. Ultimate Land Use.
D. Flow Types.
1. Per-capita Flows
2. Residential Flows
3. Commercial Flows
4. Industrial flows
E. Major Point Source Discharges.
F. Inflow and Ground Water Infiltration.

Tributary Area. The tributary area of a sewer shall include
all areas that will contribute to the flow in the sewer
system, including flows from the ultimately developed
service area and basin to basin flow routings. Tributary
areas may be limited by topography as well as natural or
human-made boundaries. Flows to the point of connection
at the main line shall be estimated and included. The
boundaries of the tributary area used in the sewer design
shall be submitted to the City on a plat also showing the
topography of the area, any existing sewer facilities, and
existing or proposed sewer connections.

Estimation of Ultimate Population. The population of the
tributary area is the basis for the sewer design flow
calculations. The population estimate shall be based upon
the proposed development and the ultimate land use for
the service area. The population shall be estimated as
accurately as possible using the most recent information.

Ultimate Land Use. The type of land use defines both the
population densities and the type of contributors within the
areas tributary to the sewer. Land use considerations shall
be based upon the ultimate use and zoning maps. A field
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4.201.4

4.201.5

4.201.6

4.202

review shall be utilized to verify the reasonableness of the
projections.

Flow Types. The type of contributor, residential,
commercial, or industrial, determines the level of flow that
may be anticipated from each contributor. The flow rates
may be determined from the ultimate land use according
to the table presented in Appendix 4.1 of this manual.

Industrial flow may vary significantly with industry type,
size, and method of wastewater discharge. The design
engineer shall identify any industrial uses within the
service area and shall determine the magnitude of the
industries’ wastewater contributions to the sewer. The
determination shall be reviewed and approved by the City
Engineer.

Major Point Source Discharges. Major point source
discharges include flows from institutional, industrial, and
commercial establishments. Existing major point source
discharges within the tributary area shall be identified, and
the engineer shall confirm the exact discharge location of
the major point source. Potential major discharges from
future point sources shall also be incorporated into the
design flows.

Inflow and Ground Water Infiltration. The sewer design
capacity shall include an allowance for extraneous flows
which inevitably become a part of total flow. These flows
include ground water infiltration through defective pipes,
joints, manholes, and cleanouts as well as inflow from
Cross connections.

SEWER FLOW CALCULATIONS.

All new or replacement sanitary sewers shall be designed
with size and flow capacity as needed to accommodate the
ultimate conditions of the areas they serve. In certain
cases in which the flow in an existing sewer main is
increased by proposed developments or improvements, the
project may be required to upgrade the existing system.
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4.202.1

4.202.2

4.202.3

Peaking Factor. The sewer design flows may be calculated
based upon peak dry weather flows. Use of the following
equation shows the relationship between average dry
weather flows (ADWF) and peak dry weather flows (PDWF)
expressed in cubic feet per second (CFS):

Q rowr = 2.64 (Q apwr) %%

Flow Contributions from Residential Populations. Flows
from residential populations shall be based upon the
ultimate density with the number of people per household
determined as follows:

Residential Dwelling Unit = 3.5 people per unit

Accessory Unit = 70% of a dwelling unit =
(0 .70) x (3.5 people per unit) = 2.45 people per unit

Daily per capita residential sewer flow contributions shall
be based upon 80 gallons per capita, per day (gpcd). The
City of Encinitas bases sewer flow calculations on the
concept of Equivalent Dwelling Units (EDUs) which
converts various kinds of sewer usages to an equivalent
multiple of residential dwelling unit usage.

1 EDU = (3.5 people/ residential dwelling unit) x 80
gpcd

Wastewater discharge fees are assessed as a
predetermined sum per EDU multiplied by the number of
EDUs of the proposed usage. Reference Municipal Code
CHAPTER 18.08 for information on EDUs and Appendix 4.4
for information on the wastewater discharge fee.

Flow Contributions from Non-Residential Uses. Flow
contributions from non-residential uses shall be
determined consistent with the average daily sewer flow
projections listed in Appendix 4.6.
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4.202.4 Sewer Flow Table. The table included as 4.4 of this
manual may be utilized for sewer flow calculations if, at
the discretion of the City Engineer, the complexity and
scope of the sewer study do not necessitate computer
modeling.
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4.300

4.301

4.302

SEWER SIZING AND MINIMUM REQUIREMENTS.

SEWER DEPTH OF FLOW REQUIREMENTS.

Sewer pipes shall not be designed to flow at full capacity in
order to allow for the flowage of sewer gases. The gases
flow in the space between the wastewater surface and the
top of pipe. A sewer pipe full with wastewater inhibits the
free flow of air and sewer gases, creating a pressure which
pushes these gases through openings such as maintenance
holes. The sewer gases may be combustible or toxic and
have a strong undesirable odor. To avoid the odor
problems associated with the sewer gases, sanitary sewers
shall allow for the transport of the air and gases by
designing the sewer to run less than full. Sewer mains and
interceptors less than 16 inches in diameter shall be
designed to flow a maximum of half (50%) full, and
interceptor and trunk sewers of 16 inches or more in
diameter shall be designed to flow a maximum of three-
quarters (75%) full. At the discretion of the City Engineer,
improvement to or upgrading of an existing sewer system
may be required if the proposed development or
improvements result in the sewer main flowing more than
50% full (75% for interceptor and trunk sewers 16 inches
in diameter and larger).

GENERAL SEWER DESIGN CRITERIA.
The following general criteria apply to the design of sewer
systems in the City.

A. Alignment. The preferred location of the sewer main is
on the centerline. In cases in which a raised center
median exists, the sewer shall be constructed outside of
the median, unless otherwise approved by the City
Engineer. Where the sewer is located along the street
or alley centerline and the centerline is a curve, the
sewer shall be constructed as a series of straight
segments connected by manholes. Alternately, the
sewer may be constructed along the centerline with a
minimum radius of 200 feet and in accordance with the
manufacturer’'s recommendations. Vertical curves and
horizontal curves less than 200 feet are discouraged
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and shall be approved in writing in advance by the City
Engineer.

B. Depth. The sewer main shall be buried a minimum of 5
feet below grade to the top of the pipe and a maximum
of 20 feet below grade. Deeper sewer mains may be
constructed if allowed by the City Engineer in writing.
An increase in depth will result in one or more of the
following requirements: a stronger pipe material,
special beddings, concrete encasement and/or
additional easement width.

C. Structural Design Requirements. Structural design may
be required by the City Engineer if the clearance
between the sewer and another utility is 18 inches or
less. When a sewer pipe crosses another pipe or utility
trench, the sewer pipe section shall be designed to span
the utility trench and must be continuous for a
minimum of 10 feet on either side of the trench or pipe
centerline. A detail to be used in the case in which
pipes must cross is included in Appendix 4.3.

D. Location. Mainline sewers shall be located along street
or alley centerline whenever possible. Sewers mains
shall be located beneath the street pavement, not
within the parkway. The sewer trench shall not be
allowed to extend underneath the sidewalk or curb and
gutter areas.

E. Manhole Construction. Manholes shall be designed and
installed as per the current San Diego Regional
Standard Drawing specification. The diameter of the
base ring of manholes shall be 60 inches. The
minimum diameter of the upper manhole rings shall be
36”. The inside of the sewer manholes shall be coated
with epoxy in order to prevent the deterioration caused
by the sewer gases. In cases in which existing
manholes must be raised, such as for a street pavement
overlay, plastic riser rings shall not be allowed. Drop
manholes shall not be allowed for public sewers; an
alternative manhole design is included in Appendix 3.10
of this manual.
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. Manhole Locations. Manholes shall be provided at

intersections of mains, at changes in slope, size, and
horizontal or vertical alignment, and at a maximum of
350 feet on center. The use of horizontal and vertical
curves is discouraged; the utilization of both a
horizontal and a vertical curve or a reverse curve
between manholes shall not be allowed. A manhole
with a 5 stub or a cleanout, based on the City
Engineer’s discretion, shall be installed at the end of all
sewers. Manholes shall be installed at the location of
intersection of a proposed main with an existing one.

Material. @ Sewers shall be constructed of Polyvinyl

Chloride (PVC) with a minimum rating of SDR 35.

Alternate materials may be utilized with prior written
approval from the City Engineer. All pipes shall be
designed to withstand H-20 highway loading.

. Private Sewer. Private sewer mains are not allowed

unless approved in advance by the City Council. In the
case in which a private sewer is accepted, the sewer
shall be privately maintained and a private sewer
easement shall be granted over the private sewer.

Radius. The minimum radius for a curved section of 8-
inch pipe shall be 200 feet. Larger pipes may require a
larger radius. The manufacturer’s specifications
showing that the sewer pipe joints can allow the
deflection necessary to achieve the radius shall be
provided to the City.

Separation From Water and Reclaimed Water Lines. For
special designs and restrictions for locations in which a
sewer must cross a water or reclaimed water main,
please refer to Appendix 4.3.

. Size. The sewer main shall be sized according to the

provisions of this chapter. The minimum sewer main
pipe size shall be an 8” inside diameter.

. Slope. Sewer pipes shall be designed with a minimum

slope of 1%, when possible. Where a 1% slope is not
feasible, the City Engineer may allow a minimum of
0.4% slope.
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Based on the analysis conducted, the City has relatively uniform wastewater generation for land use
and population projections. To project flows based on projected future development, it is
recommended that wastewater generation rates included in Table 4-F be applied.

Table 4-F Recommended Wastewater Unit Generation Rates

Categor Recommended Unit
Y Generation Rate

Population
Residential Population ‘ 70 gpcd
Land Use
Single-Family 180 gpd / DU
Multi-Family Residential 110 gpd / DU
Mobile Home Park 80 gpd / DU
Commercial 400 gpd / acre
Industrial 400 gpd / acre

The City may need to consider updating the EDM to reflect the lower 70 gpcd. It should be noted that
the rate may continue to decrease due to continued conservation efforts and the incorporation of
Green Building Codes. Additionally, as the State allows agencies to permit accessory dwelling units as
a method to achieve housing goals, the impact to the City’s system will need to be evaluated to account
for such additional flows.

NV5 Project Number 227519-0000687.00 NV5.COM | 60



5.0 SEWER COLLECTION SYSTEM DESIGN CRITERIA

The level of service that is provided to a community is directly related to compliance with applicable
regulations and implementation of improvements planned and designed in accordance with accepted
criteria. The capacity of the collection system is analyzed with a hydraulic model and findings are
evaluated against established and verified design criteria to identify capacity deficiencies.

Included in this chapter is a description of the design criteria and hydraulic modeling methodology
used to evaluate the collection system based on current flow conditions. The evaluation method
employs the use of the INfoSWMM hydraulic modeling software, which performs hydraulic calculations
with extended period simulations (EPS) and fully dynamic flow routing to calculate water depth in open
channels and pipelines, velocities and headloss in force mains.

Also included is a description of the City’s criteria associated with designing and operating the City’s
sewer system, the design criteria used for planning and design of new sewer infrastructure, and
“trigger” criteria for evaluating capacity of existing and future infrastructure.

The CSD and ESD collection system is operated and maintained by City staff. The City provides a level
of service that complies with state and federal sanitary sewer regulations to assure the collection
system is efficiently and effectively managed to meet public health and safety standards. The City has
developed and adheres to the criteria included in its 2009 Engineering Design Manual (EDM) which
serves to assist the professional design community and the general public by consolidating
information related to the City’s engineering standards. Chapter 4.0 of the manual includes specific
requirements related to the City’s sewer system.

The design criteria used in this Master Plan Update is based on existing City design standards. Similar
to previous master plans, the peaking factors used in the hydraulic analysis are based on historical
dry and wet weather peak flows observed from metering data, as previously presented in Chapter 4.0
of this Master Plan Update and discussed in more detail at the end of this chapter.

The primary evaluation criteria for gravity sewers are the depth of flow and velocity, which are
calculated in the hydraulic model based on Manning’s Equation. The capacity of each gravity sewer is
based on the relative depth of flow within the respective pipeline reach. Gravity sewers are not typically
designed to flow full, as unoccupied space at the top of the pipe is required for conveyance of sewage
gasses and to provide contingent capacity for wet weather inflow and infiltration. Pipeline sizing is
typically based on the pipeline flowing 75 percent full at the PWWEF if the pipe is larger than 16-inches
in diameter (d/D = 0.75). For a pipeline with a diameter of 16-inches, or smaller, a d/D factor of 0.50
is generally used.

Friction (roughness) factors for pipelines are a required input to the model. The factors vary with the
material and the age of the pipe. A roughness factor as indicated by a Manning’s coefficient (“n”) of
0.013 is typically used to evaluate existing gravity sewers and for projection of future sizing needs.
Previous studies have shown that this value typically accounts for the roughness of most pipes, joints,
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APPENDIX B

HYDRAULICS:
MUNEVAR 8” VCP SEWER MAIN
&
DOWNSTREAM SEWER SYSTEM PWWF ANALYSIS
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SEWER FLOWS ( )
AREA AVERAGE DEMAND PEAK DEMAND
ZONE SF AC RESIDENTIAL DU/AC DU OREDU DEMAND FACTOR (GPD/DU) GPD(180 GPD/DUOREDU) [MGD CFs MGD CFs
R-8 242,062 5.56 8 44 180 8,002 0.008 0.012 0.033 0.052
TOTAL SYSTEM 242,062 5.56) 4] 8,002 0.008 0.012 0.033 0.052
PROJECTED SEWER FLOWS
AVERAGE DEMAND PEAK DEMAND
LAND USE QUANTITY (DU) DEMAND FACTOR (GPD/DU) | GPD MGD CFs MGD CFs
SINGLE-FAMILY RESIDENTIAL 35 180 6,300 0.006 0.010 0.027 0.042
MULTI-FAMILY RESIDENTIAL 16 110 1,760 0.002 0.003 0.008 0.013
TOTAL 51 8,060 0.008 0.012 0.034 0.052
'AVERAGE DRY WEATHER FLOWS (CFS)

EXISTING [PROJECTED TOTAL [ PERCENTAGE INCREASE

0.012 | 0.012 0.025] 100.72)

PEAK DRY WEATHER FLOWS (CFS)

EXISTING [PROJECTED [roTaL [ PERCENTAGE INCREASE

0.052 | 0.052 | 0.104] 100.66

SEWER PIPE AT CONNECTION (MUNEVAR)
TOTAL PEAK FLOW (CFS)

EXISTING DIAMETER (IN) DESIGN SLOPE DEPTH (IN) DEPTH/DIARATIO VELOCITY (FPS)

0.052 8 4.00% 0.84 0.105 264
PROJECTED

0.104] 8 4.00% 12 0.15 3.14




Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jun 13 2024

EX. AND PROP. FLOWS - 8 INCH PVC SEWER MAIN AT 4.00% IN MUNEVAR AVENUE

Circular Highlighted
Diameter (ft) = 0.67 Depth (ft) = 0.10
Q (cfs) = 0.100
Area (sqft) = 0.03
Invert Elev (ft) = 100.00 Velocity (ft/s) = 3.02
Slope (%) = 4.00 Wetted Perim (ft) = 0.53
N-Value = 0.013 Crit Depth, Yc (ft) = 0.15
Top Width (ft) = 0.48
Calculations EGL (ft) = 0.24
Compute by: Known Q
Known Q (cfs) = 0.10
Elev (ft) Section
101.00
100.75
100.50

(
N—

100.00

99.75

Reach (ft)



CITY OF ENCINITAS ENGINEERING DESIGN MANUAL - 2009

CITY OF ENCINITAS SEWER STUDY TEMPLATE

BASIN POP  puss  NO- poputation TOTAL  peakiave FLOW FLOW gy PEAK
LINE  pescripTion PER appep  _OF SERVED POP RATIO RES.  RES. p 5y  COM
D.U. D.U'S SRVD MGD  CFS FLOW
8"PVC 35 SINGLE FAMILY UNITS 0.008 MGD
@4.00 16 MULTI-FAMILY UNITS 51 Q vowr = chéZ

*EQUATION FOR PEAK
DRY WEATHER FLOW TO
AVERAGE DRY
WEATHER FLOW

TOTAL
PEAK  DIA 0N DEPTH DEPT/DIA VELOCITY
Fow N SHD IN  RATIO FPS

CFS b
=0.052CFS g"vcp  4.00% 084 0.105 314

Please Note: A spreadsheet of the template that can be used for calculations is available from the Engineering Department
upon request.

1 DU = 180 gpd single family
1 DU = 110 gpd multi-family

APPENDIX 4.2 PAGE 4-5

TOTAL
PEAK
FLOW

MGD

=2.64(0.008
MGD) *0.905

=0.034 MGD
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" . s Percentage Existing + o

. . . Peaking . . Existing+ Existing + . . . ) Existing + d/D Percentage )

. Existing  Existing  Project Project Project : ) Increase Existing Existing Velocity Project : d/D . ) . Pass/Fail

PIPEID Length Dlal.neter Upstream Downstream Calculated PWWE PWWE PDWE Factor PWWE PWWE Project Project (med) Hydraulic  Normal Depth d/D (ft/sec) Hydraulic Project (Existing + |n(.:re.ase V?lo.clty(ftls.ec) Pas:s/.Fall (Existing +

(ft) (in) Invert Invert Slope (ft/ft) (PDWF to PWWF PWWF . 3 (Existing) i ) Normal . (Existing + (Existing + Project)  (Existing) )
(mgd) (cfs) (mgd) (mgd) (cfs) (Existing+  Radius Rh (ft) d (ft) (Existing)  Radius Rh Project) . Project)
PWWF) (mgd) (cfs) ) Depth d (ft) Project)
Project) (ft)
10962SMAIN 100.02 8 221.95 217.35 0.046 0.004 0.006 0.034 3.1 0.105 0.163 0.109 0.169 2635.0% 0.013 0.020 0.030 1.366 0.069 0.113 0.170 466.7% 4.142 PASS PASS
12757SMAIN 288.29 8 217.35 210.41 0.024 0.006 0.009 0.034 3.1 0.105 0.163 0.111 0.172 1756.7% 0.022 0.033 0.050 1.378 0.080 0.133 0.200 300.0% 3.299 PASS PASS
12758SMAIN 110.76 8 210.41 207.87 0.023 0.011 0.017 0.034 3.1 0.105 0.163 0.116 0.180 958.2% 0.026 0.040 0.060 1.518 0.084 0.140 0.210 250.0% 3.324 PASS PASS
13073SMAIN 50.49 8 207.87 206.11 0.035 0.012 0.019 0.034 3.1 0.105 0.163 0.117 0.182 878.3% 0.026 0.040 0.060 1.873 0.077 0.127 0.190 216.7% 3.863 PASS PASS
13079SMAIN 349.95 8 206.11 191.80 0.041 0.016 0.025 0.034 3.1 0.105 0.163 0.121 0.188 658.8% 0.030 0.047 0.070 2.239 0.073 0.120 0.180 157.1% 4.048 PASS PASS
12093SMAIN 245.05 8 191.80 190.44 0.006 0.569 0.880 0.034 3.1 0.105 0.163 0.674 1.043 18.5% 0.202 0.513 0.770 3.049 0.167 0.667 1.000 29.9% 2.682 FAIL FAIL
12069SMAIN 186.16 8 190.44 186.35 0.022 0.570 0.882 0.034 3.1 0.105 0.163 0.675 1.045 18.5% 0.165 0.327 0.490 5.091 0.175 0.360 0.540 10.2% 5.299 PASS FAIL
15375SMAIN 14.87 10 182.28 182.17 0.007 0.551 0.852 0.034 3.1 0.105 0.163 0.656 1.015 19.1% 0.200 0.392 0.470 3.272 0.216 0.442 0.530 12.8% 3.443 PASS FAIL
15374SMAIN 217.01 10 182.28 181.11 0.005 1.012 1.566 0.034 3.1 0.105 0.163 1.117 1.729 10.4% 0.253 0.692 0.830 3.237 0.208 0.833 1.000 20.5% 2.841 FAIL FAIL
12014SMAIN 100.74 10 181.11 180.29 0.008 1.016 1.572 0.034 3.1 0.105 0.163 1.121 1.735 10.4% 0.243 0.558 0.670 3.982 0.250 0.608 0.730 9.0% 4.056 FAIL FAIL
12061SMAIN 131.16 10 180.29 179.92 0.003 0.960 1.485 0.034 3.1 0.105 0.163 1.065 1.648 11.0% 0.208 0.833 1.000 2.200 0.208 0.833 1.000 0.0% 2.200 FAIL FAIL
9594SMAIN 411.58 10 179.09 177.78 0.003 0.962 1.488 0.034 3.1 0.105 0.163 1.067 1.651 11.0% 0.208 0.833 1.000 2.200 0.208 0.833 1.000 0.0% 2.200 FAIL FAIL
18736SMAIN 90.71 10 177.78 176.77 0.003 0.034 3.1 0.105 0.163 0.105
9593SMAIN 343.30 10 177.78 176.77 0.003 0.963 1.490 0.034 3.1 0.105 0.163 1.068 1.653 10.9% 0.208 0.833 1.000 2.200 0.208 0.833 1.000 0.0% 2.200 FAIL FAIL
9592SMAIN 345.80 10 176.77 175.59 0.003 0.965 1.493 0.034 3.1 0.105 0.163 1.070 1.656 10.9% 0.208 0.833 1.000 2.200 0.208 0.833 1.000 0.0% 2.200 FAIL FAIL
12717SMAIN 24.66 10 175.59 175.50 0.004 0.966 1.494 0.034 3.1 0.105 0.163 1.071 1.657 10.9% 0.208 0.833 1.000 2.541 0.208 0.833 1.000 0.0% 2.541 FAIL FAIL
12716SMAIN 320.95 10 175.50 174.39 0.003 0.969 1.499 0.034 3.1 0.105 0.163 1.074 1.662 10.9% 0.208 0.833 1.000 2.200 0.208 0.833 1.000 0.0% 2.200 FAIL FAIL
9589SMAIN 357.31 10 174.39 173.25 0.003 0.975 1.508 0.034 3.1 0.105 0.163 1.080 1.671 10.8% 0.208 0.833 1.000 2.200 0.208 0.833 1.000 0.0% 2.200 FAIL FAIL
9197SMAIN 283.57 10 173.25 172.40 0.003 0.979 1.515 0.034 3.1 0.105 0.163 1.084 1.678 10.8% 0.208 0.833 1.000 2.200 0.208 0.833 1.000 0.0% 2.200 FAIL FAIL
9196SMAIN 328.54 10 172.40 171.33 0.003 0.981 1.518 0.034 3.1 0.105 0.163 1.086 1.681 10.7% 0.208 0.833 1.000 2.200 0.208 0.833 1.000 0.0% 2.200 FAIL FAIL
15383SMAIN 140.15 10 171.33 169.68 0.012 1.042 1.612 0.034 3.1 0.105 0.163 1.147 1.775 10.1% 0.231 0.500 0.600 4.719 0.237 0.525 0.630 5.0% 4.794 FAIL FAIL
15384SMAIN 59.70 10 169.68 169.00 0.011 1.044 1.615 0.034 3.1 0.105 0.163 1.149 1.778 10.1% 0.233 0.508 0.610 4.543 0.242 0.550 0.660 8.2% 4.651 FAIL FAIL
9601SMAIN 164.37 10 169.00 166.81 0.013 1.046 1.618 0.034 3.1 0.105 0.163 1.151 1.781 10.1% 0.227 0.483 0.580 4.855 0.235 0.517 0.620 6.9% 4.965 FAIL FAIL
9588SMAIN 401.04 10 166.81 161.72 0.013 1.048 1.621 0.034 3.1 0.105 0.163 1.153 1.784 10.1% 0.227 0.483 0.580 4.855 0.235 0.517 0.620 6.9% 4.965 FAIL FAIL
8489SMAIN 254.16 10 161.72 148.86 0.051 1.064 1.646 0.034 3.1 0.105 0.163 1.169 1.809 9.9% 0.175 0.325 0.390 8.082 0.182 0.342 0.410 5.1% 8.284 PASS PASS
8488SMAIN 124.68 10 148.86 140.39 0.068 1.080 1.671 0.034 3.1 0.105 0.163 1.185 1.834 9.8% 0.168 0.308 0.370 9.088 0.172 0.317 0.380 2.7% 9.212 PASS PASS
8487SMAIN 130.68 10 140.39 129.69 0.082 1.084 1.677 0.034 3.1 0.105 0.163 1.189 1.840 9.7% 0.161 0.292 0.350 9.697 0.168 0.308 0.370 5.7% 9.979 PASS PASS
8486SMAIN 323.81 10 129.69 126.60 0.010 1.086 1.680 0.034 3.1 0.105 0.163 1.191 1.843 9.7% 0.240 0.542 0.650 4.416 0.247 0.583 0.700 7.7% 4.498 FAIL FAIL
8407SMAIN 327.01 10 126.60 123.60 0.009 1.088 1.683 0.034 3.1 0.105 0.163 1.193 1.846 9.7% 0.244 0.567 0.680 4.239 0.250 0.608 0.730 7.4% 4.302 FAIL FAIL
8416SMAIN 125.50 10 123.60 104.14 0.155 1.123 1.737 0.034 3.1 0.105 0.163 1.228 1.900 9.4% 0.142 0.250 0.300 12.275 0.146 0.258 0.310 3.3% 12.497 PASS PASS
8502SMAIN 72.13 10 104.14 98.69 0.076 1.141 1.765 0.034 3.1 0.105 0.163 1.246 1.928 9.2% 0.168 0.308 0.370 9.607 0.172 0.317 0.380 2.7% 9.738 PASS PASS
8498SMAIN 69.89 12 98.69 96.40 0.033 1.141 1.765 0.034 3.1 0.105 0.163 1.246 1.928 9.2% 0.193 0.350 0.350 6.947 0.202 0.370 0.370 5.7% 7.149 PASS PASS
8425SMAIN 448.31 12 96.40 95.05 0.003 1.142 1.767 0.034 3.1 0.105 0.163 1.247 1.930 9.2% 0.301 0.740 0.740 2.811 0.304 0.810 0.810 9.5% 2.833 FAIL FAIL
8426SMAIN 400.69 12 95.05 93.85 0.003 1.143 1.768 0.034 3.1 0.105 0.163 1.248 1.931 9.2% 0.301 0.740 0.740 2.811 0.304 0.810 0.810 9.5% 2.833 FAIL FAIL
8427SMAIN 408.48 12 93.85 92.62 0.003 1.143 1.768 0.034 3.1 0.105 0.163 1.248 1.931 9.2% 0.301 0.740 0.740 2.811 0.304 0.810 0.810 9.5% 2.833 FAIL FAIL
8428SMAIN 210.95 12 92.62 79.70 0.061 1.144 1.770 0.034 3.1 0.105 0.163 1.249 1.933 9.2% 0.171 0.300 0.300 8.696 0.176 0.310 0.310 3.3% 8.853 PASS PASS
8429SMAIN 51.72 12 79.70 79.55 0.003 1.144 1.770 0.034 3.1 0.105 0.163 1.249 1.933 9.2% 0.301 0.740 0.740 2.811 0.304 0.810 0.810 9.5% 2.833 FAIL FAIL
8430SMAIN 411.41 12 79.55 78.32 0.003 1.145 1.771 0.034 3.1 0.105 0.163 1.250 1.934 9.2% 0.301 0.740 0.740 2.811 0.304 0.810 0.810 9.5% 2.833 FAIL FAIL
8506SMAIN 360.90 12 78.32 77.24 0.003 1.146 1.773 0.034 3.1 0.105 0.163 1.251 1.936 9.2% 0.301 0.740 0.740 2.811 0.304 0.810 0.810 9.5% 2.833 FAIL FAIL
8433SMAIN 238.59 12 77.24 76.52 0.003 1.147 1.774 0.034 3.1 0.105 0.163 1.252 1.937 9.2% 0.301 0.740 0.740 2.811 0.304 0.810 0.810 9.5% 2.833 FAIL FAIL
8434SMAIN 408.38 12 76.52 51.18 0.062 1.148 1.776 0.034 3.1 0.105 0.163 1.253 1.939 9.2% 0.171 0.300 0.300 8.767 0.176 0.310 0.310 3.3% 8.925 PASS PASS
8432SMAIN 391.16 12 51.18 28.56 0.058 1.148 1.776 0.034 3.1 0.105 0.163 1.253 1.939 9.2% 0.171 0.300 0.300 8.479 0.180 0.320 0.320 6.7% 8.782 PASS PASS
8431SMAIN 58.82 12 28.56 18.71 0.167 1.149 1.778 0.034 3.1 0.105 0.163 1.254 1.941 9.2% 0.136 0.230 0.230 12.379 0.142 0.240 0.240 4.3% 12.688 PASS PASS
9610SMAIN 140.65 15 18.71 17.37 0.010 2.281 3.529 0.034 3.1 0.105 0.163 2.386 3.692 4.6% 0.320 0.650 0.520 5.351 0.328 0.675 0.540 3.8% 5.432 FAIL FAIL
9611SMAIN 164.00 15 17.37 16.12 0.008 2.282 3.530 0.034 3.1 0.105 0.163 2.387 3.693 4.6% 0.335 0.700 0.560 4.927 0.341 0.725 0.580 3.6% 4.990 FAIL FAIL
15391SMAIN 157.61 15 16.12 15.82 0.002 2.282 3.530 0.034 3.1 0.105 0.163 2.387 3.693 4.6% 0.313 1.250 1.000 2.354 0.313 1.250 1.000 0.0% 2.354 FAIL FAIL
15392SMAIN 126.88 15 15.82 15.56 0.002 2.286 3.536 0.034 3.1 0.105 0.163 2.391 3.699 4.6% 0.313 1.250 1.000 2.354 0.313 1.250 1.000 0.0% 2.354 FAIL FAIL
15393SMAIN 244.33 15 15.56 10.00 0.023 2.287 3.538 0.034 3.1 0.105 0.163 2.392 3.701 4.6% 0.273 0.513 0.410 7.290 0.277 0.525 0.420 2.4% 7.375 PASS PASS
Existing
Project

Existing + Project
Future

IR Future + Project



Future Future
PWWF PWWF
(mgd)(2035) (cfs)(2035)
0.004 0.006
0.006 0.009
0.011 0.017
0.012 0.019
0.016 0.025
0.583 0.902
0.584 0.903
0.558 0.863
1.026 1.587
1.031 1.595
0.974 1.507
0.975 1.508
0.976 1.510
0.978 1.513
0.979 1.515
0.982 1.519
0.988 1.528
0.994 1.538
0.996 1.541
1.059 1.638
1.062 1.643
1.064 1.646
1.065 1.648
1.082 1.674
1.098 1.699
1.102 1.705
1.104 1.708
1.106 1.711
1.141 1.765
1.159 1.793
1.159 1.793
1.160 1.795
1.161 1.796
1.160 1.795
1.161 1.796
1.161 1.796
1.162 1.798
1.163 1.799
1.164 1.801
1.165 1.802
1.165 1.802
1.166 1.804
2.308 3.570
2.308 3.570
2.309 3.572
2.312 3.577
2.314 3.580
Existing
Project

Existing + Project
Future
Future + Project

0.109
0.111
0.116
0.117
0.121
0.688
0.689
0.663
1.131
1.136
1.079
1.080
0.105
1.081
1.083
1.084
1.087
1.093
1.099
1.101
1.164
1.167
1.169
1.170
1.187
1.203
1.207
1.209
1.211
1.246
1.264
1.264
1.265
1.266
1.265
1.266
1.266
1.267
1.268
1.269
1.270
1.270
1.271
2413
2413
2414
2417
2419

0.169
0.172
0.180
0.182
0.188
1.065
1.067
1.026
1.750
1.758
1.670
1.671

1.673
1.676
1.678
1.682
1.691
1.701
1.704
1.801
1.806
1.809
1.811
1.837
1.862
1.868
1.871
1.874
1.928
1.956
1.956
1.958
1.959
1.958
1.959
1.959
1.961
1.962
1.964
1.965
1.965
1.967
3.734
3.734
3.735
3.740
3.743

2635.0%
1756.7%
958.2%
878.3%
658.8%
18.1%
18.0%
18.9%
10.3%
10.2%
10.8%
10.8%

10.8%
10.8%
10.8%
10.7%
10.7%
10.6%
10.6%
10.0%
9.9%
9.9%
9.9%
9.7%
9.6%
9.6%
9.5%
9.5%
9.2%
9.1%
9.1%
9.1%
9.1%
9.1%
9.1%
9.1%
9.1%
9.1%
9.1%
9.0%
9.0%
9.0%
4.6%
4.6%
4.6%
4.6%
4.6%

Future Future /D Velocity
Hydraulic Normal (ft/sec)
) (Future)

Radius Rh (ft) Depthd (ft) (Future)
0.013 0.020 0.030 1.366
0.022 0.033 0.050 1.378
0.026 0.040 0.060 1.518
0.026 0.040 0.060 1.873
0.030 0.047 0.070 2.239
0.202 0.520 0.780 3.052
0.167 0.333 0.500 5.135
0.203 0.400 0.480 3.302
0.253 0.700 0.840 3.234
0.244 0.567 0.680 3.997
0.208 0.833 1.000 2.200
0.208 0.833 1.000 2.200
0.208 0.833 1.000 2.200
0.208 0.833 1.000 2.200
0.208 0.833 1.000 2.541
0.208 0.833 1.000 2.200
0.208 0.833 1.000 2.200
0.208 0.833 1.000 2.200
0.208 0.833 1.000 2.200
0.231 0.500 0.600 4.719
0.235 0.517 0.620 4.567
0.229 0.492 0.590 4.884
0.229 0.492 0.590 4.884
0.179 0.333 0.400 8.184
0.168 0.308 0.370 9.088
0.161 0.292 0.350 9.697
0.242 0.550 0.660 4.435
0.246 0.575 0.690 4.254
0.142 0.250 0.300 12.275
0.168 0.308 0.370 9.607
0.193 0.350 0.350 6.947
0.302 0.750 0.750 2.816
0.302 0.750 0.750 2.816
0.302 0.750 0.750 2.816
0.171 0.300 0.300 8.696
0.302 0.750 0.750 2.816
0.302 0.750 0.750 2.816
0.302 0.750 0.750 2.816
0.302 0.750 0.750 2.816
0.171 0.300 0.300 8.767
0.176 0.310 0.310 8.632
0.136 0.230 0.230 12.379
0.324 0.663 0.530 5.392
0.335 0.700 0.560 4.927
0.313 1.250 1.000 2.354
0.313 1.250 1.000 2.354
0.273 0.513 0.410 7.290

0.069
0.080
0.084
0.077
0.073
0.167
0.177
0.216
0.208
0.250
0.208
0.208

0.208
0.208
0.208
0.208
0.208
0.208
0.208
0.239
0.242
0.235
0.235
0.185
0.175
0.168
0.248
0.251
0.150
0.175
0.202
0.304
0.304
0.304
0.180
0.304
0.304
0.304
0.304
0.176
0.180
0.142
0.328
0.341
0.313
0.313
0.277

0.113
0.133
0.140
0.127
0.120
0.667
0.367
0.442
0.833
0.608
0.833
0.833

0.833
0.833
0.833
0.833
0.833
0.833
0.833
0.533
0.550
0.517
0.517
0.350
0.325
0.308
0.592
0.617
0.267
0.325
0.370
0.820
0.820
0.820
0.320
0.820
0.820
0.820
0.820
0.310
0.320
0.240
0.675
0.725
1.250
1.250
0.525

0.170
0.200
0.210
0.190
0.180
1.000
0.550
0.530
1.000
0.730
1.000
1.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.640
0.660
0.620
0.620
0.420
0.390
0.370
0.710
0.740
0.320
0.390
0.370
0.820
0.820
0.820
0.320
0.820
0.820
0.820
0.820
0.310
0.320
0.240
0.540
0.580
1.000
1.000
0.420

466.7%
300.0%
250.0%
216.7%
157.1%
28.2%
10.0%
10.4%
19.0%
7.4%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
6.7%
6.5%
5.1%
5.1%
5.0%
5.4%
5.7%
7.6%
7.2%
6.7%
5.4%
5.7%
9.3%
9.3%
9.3%
6.7%
9.3%
9.3%
9.3%
9.3%
3.3%
3.2%
4.3%
1.9%
3.6%
0.0%
0.0%
2.4%

4.142
3.299
3.324
3.863
4.048
2.682
5.337
3.443
2.841
4.056
2.200
2.200

2.200
2.200
2.541
2.200
2.200
2.200
2.200
4.816
4.651
4.965
4.965
8.381
9.333
9.979
4.512
4.311
12.713
9.866
7.149
2.832
2.832
2.832
9.006
2.832
2.832
2.832
2.832
8.925
8.782
12.688
5.432
4.990
2.354
2.354
7.375

Pass/Fail

(Future)

PASS
PASS
PASS
PASS
PASS
FAIL
PASS
PASS
FAIL
FAIL
FAIL
FAIL

FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
PASS
PASS
PASS
FAIL
FAIL
PASS
PASS
PASS
FAIL
FAIL
FAIL
PASS
FAIL
FAIL
FAIL
FAIL
PASS
PASS
PASS
FAIL
FAIL
FAIL
FAIL
PASS

PASS
PASS
PASS
PASS
PASS
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL

FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
PASS
PASS
PASS
FAIL
FAIL
PASS
PASS
PASS
FAIL
FAIL
FAIL
PASS
FAIL
FAIL
FAIL
FAIL
PASS
PASS
PASS
FAIL
FAIL
FAIL
FAIL
PASS

Street

Munevar Rd
Munevar Rd
Munevar Rd
Munevar Rd
Munevar Rd
Mackinnon Ave
CathyLn
Orkney Ln

Loch Lomond Dr
Loch Lomond Dr
Loch Lomond Dr
Somerset Ave
Somerset Ave
Somerset Ave
Somerset Ave
Somerset Ave
Somerset Ave
Somerset Ave
Somerset Ave
Somerset Ave
Brighton Ave
Brighton Ave
Cambridge Ave
Edinburg Ave
Birmingham Dr
Birmingham Dr
Birmingham Dr
Oxford Ave
Oxford Ave
Liverpool Dr
Liverpool Dr
Liverpool Dr
Montgomery Ave
Montgomery Ave
Montgomery Ave
Norfolk Dr
Manchester Ave
Manchester Ave
Manchester Ave
Manchester Ave
Manchester Ave
Manchester Ave
Manchester Ave
Manchester Ave
Manchester Ave
Manchester Ave
Manchester Ave
Manchester Ave



APPENDIX C
EXISTING SEWER AS-BUILTS & RECORD DRAWINGS
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