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1. INTRODUCTION

Objective

Kimley-Horn was tasked with analyzing the existing and proposed sewer facilities which will serve the
Moreno Valley Mall redevelopment (Project). The results of Kimley-Horn’s analysis are presented in this
Sewer Study.

Project Description

The Moreno Valley Mall Project is proposing to redevelop 58.6 of the existing 80.1 acres of the existing
Moreno Valley Mall land area to include four new apartment complexes, two new hotel buildings, and a
new office building. In total, the proposed redevelopment will result in an additional 1,246 equivalent
dwelling units (see Table 1). The Project will be served by Eastern Municipal Water District (EMWD or
District). The Project is located in Moreno Valley, CA, south of State Route 60 between the Day Street
and Frederick Street, and is bounded by Town Circle. Figure 1 depicts the project location and
surrounding vicinity.
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Figure 1 — Project Vicinity
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Table 1 — Moreno Valley Mall Redevelopment Project Summary

Existing
Building  Acreage Use Dwelling Units EDU/ACRE EDU
Mall goy  commercial - 5 401
Retail
Proposed

Building  Acreage Use Dwelling Units EDU/DU EDU
Hotel A - Hospitality 150 0.65 98
Hotel B - Hospitality 120 0.65 78
Res. A - Residential 596 0.65 387
Res. B - Residential 216 0.65 140
Res. C - Residential 565 0.65 367
Res. D - Residential 250 0.65 163

Commercial
Office 2.66 Office - s 13

Summary
Total Dwelling Units 1647
Density (Gross)* (DU/Acre) 20.6
Land Use

Existing Retail
Proposed Retail / Residential / Office

APNs 291-110-032

291-110-033

291-110-034

291-110-035

291-110-036

291-110-037

!Based on 1647 Dwelling Units and 80.1 acres developable area.

2. ANALYSIS CRITERIA

This sewer study has been prepared in accordance with EMWD planning criteria, utilizing Project
information provided by the Applicant and land use information published by City of Moreno Valley. The
following reference documents and tools were utilized in the preparation of this sewer study:

« EMWD 2015 Wastewater Collection System Master Plan: Planning and Sizing Criteria
« EMWD Sanitary Sewer System Planning and Design (revised September 1, 2006)
e EMWD Sewer Record Drawings
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* Bentley Systems FlowMaster 10.02.00.01 (released December 19, 2018)

Flow Estimation

The EMWD service area receives little rainfall, therefore wastewater collection system capacities within
the District are based on peak dry weather flows. An allowance for wet weather flows is provided by
adopting maximum depths of flow in the pipe sizing criteria. Wastewater flows are based on land use
development type, development density, and flow rate by land use.

Land use development types are assigned an equivalent dwelling unit (EDU) conversion factor.
Residential development EDUs are determined based on dwelling units (DU), and other developments
are based on acreage. Hotel EDUs are determined based on number of rooms, using the same
conversion factor as Very High Density Residential developments. These factors are provided by EMWD
and are shown in Table 2. Average dry weather flows (ADWF) are then obtained by applying a standard
value of 235 gpd per EDU. Peak dry weather flows (PDWF) are calculated by multiplying ADWF with a
peaking factor (PF), which has a maximum value of 2.87.

For average dry weather flows greater than 0.1 MGD, the peaking factor is given by the following
equation:

PF =213 X Qupwr >3
Where Q pwr is in MGD.

Table 2 — Wastewater Flow Estimation Criteria

Development Density*

Commercial Retail 5 EDU/AC
Residential Very High Density (17 DU/AC) 0.65 EDU/DU
Commercial Office 5 EDU/AC
ADWF Factor 235 gpd/EDU
Maximum Peaking
Factor 2.87
Minimum Peaking
Factor 241

1See EMWD 2015, Table 1. Hotel EDU/DU ratio is assumed
equal to Very High Density Residential

Pipe Capacity

Wet weather flows are accommodated by ensuring the peak dry weather flows do not exceed maximum
depths of flow established by EWMD. As shown in Table 3, the maximum depths of flow (d/D) are 0.5 for
pipes less than 15 inches in diameter and 0.7 for pipes equal or greater than 15 inches.

Flow depths are determined using Manning’s formula:

0 = 1488 posscuye
n
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Where Q is the peak dry weather flow (cfs), n is Manning’s number, A is the pipe cross sectional area in
(ft2), R is the hydraulic radius (feet), and S is the pipe slope (ft/ft).

Pipe slopes are set to ensure minimum scour velocity and to prevent wear due to excessive flow velocity,
with a recommended velocity if 3 ft/s. To achieve this, minimum pipe slopes are established according to
pipe diameter. These criteria are presented in Table 3.

Table 3 — Pipe Capacity Design Criteria

Manning's n 0.015
Flow Velocity
Minimum 2 ftls
Maximum 10 ft/s
Recommended 3 ftls

Minimum Pipe Slope

8-inch pipe 0.40%
10-inch pipe 0.32%
12-inch pipe 0.24%
15-inch pipe 0.16%

PDWF Flow Depth (d/D)
Diameter < 15 inches <05

Diameter = 15 inches <0.7

An 8-inch diameter pipeline has been established by EMWD as the minimum sewer pipe size in order to
prevent maintenance problems and allow for sufficient space to convey sewage and debris downstream.

Moreno Valley Mall Redevelopment
Sewer Study
March 2022 4



3. SEWER ANALYSIS

Existing Sewer Facilities

The existing mall facility has five existing points of connection (POC) to the EMWD sewer system. Per
EMWD record drawings (see Appendix D), each POC varies in the number and size (either 6- or 8-
inches) of connections. Using Manning’s equation, one can deduce that a 6-inch pipe flowing at EMWD’s
design capacity of dn/D = 0.5 has 46% of the flow capacity of an 8-inch pipe flowing at EMWD'’s design
capacity, assuming consistent roughness coefficients and slopes.

As shown in Table 4, the existing mall generates 65.359 GPM of sewage in the ADWF condition. In total,
there are six 8-inch laterals out of the building and ten 6-inch laterals out of the building. Assuming all
laterals were designed to capacity, sewage flows allocated to each lateral are defined as follows:

E = 8 —inch lateral
S = 6 —inch lateral
S = 0.46E

6F + 10S = 65.359 GPM

6E + 10(0.46E) = 65.359 GPM

=> 10.6E = 65.359 GPM

=> E = 6.166 GPM (each 8-inch pipe carries 6.166 GPM sewage in the ADWF condition)

S =0.46(6.166 GPM)
=> S = 2.836 GPM (each 6-inch pipe carries 2.836 GPM sewage in the ADWF condition)

Sewage generated from the existing mall will be remain the same in the proposed condition. See Table 5
for the sewage flow allocation to each building point of connection, and Appendix A for the location of
each point of connection.

Proposed Sewer Facilities

The Project area includes a network of both public and private sewer lines, ranging from 8-inch to 15-inch
lines. The Project will also incorporate a private sewer lift station and 750 FT of force main (see Pipe 9).
Sewer lines generally run from northeast to southwest, sloping between 0.0032ft/ft and 0.07 3ft/ft.

A portion of the existing sewer system along the eastern side of the Project will be relocated within Town
Circle to avoid the proposed developments. The existing sewer line within Town Circle will be upsized to
accommodate the proposed flows.

At the point of connection to the existing public sewer line, the proposed sewer system will have
approximately 35FT of cover. At the most up-stream location, the sewer line will have approximately 8 FT
of cover.

The Project intends to connect to the existing public sewer main within Memorial Way and Town Circle.
EMWD will determine the capacity of the existing sewer line within Memorial Way. See Appendix A for the
Existing and Proposed Sewer Exhibit.
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Sewer Service Capacity Check
Onsite pipes will be 8 to 12-inch diameter gravity sewer lines. Flows will enter the existing sewer system
at a single point of connection as shown on Appendix A.

An analysis showing the assumed sewer generation rates, including estimated peak flows from the
Project is presented in Table 4.

Table 4 — Proposed Wastewater Flows

EXISTING
- . 2
Building reodential s DU EDU/AC gpu  APWF
Density (gpm)
Mall Very High 80.1 - 5 400.5 65.359
PROPOSED
. . 2
Building esidential s bu  Epbu/ou|epbu/act  epu  APWF
Density (gpm)
Hotel A Very High - 150 0.65 - 97.5 15.911
HotelB  Very High - 120 0.65 - 78.0 12.729
Res. A Very High - 596 0.65 - 387.4 63.222
Res. B Very High - 216 0.65 - 140.4 22.913
Res. C Very High - 565 0.65 - 367.3 59.933
Res. D Very High - 250 0.65 - 162.5 26.519
Office 2.66 - - 5 13.3 2.1705
SUMMARY
Total (Existing plus Proposed): 1646.9 268.76
1See Table 2. For Very High residential density developments, a value of 0.65EDU/DU is

assumed
2Using a standard factor of 235 gpd/EDU

The results of sewer hydraulic calculations are presented in Table 5. Bentley FlowMaster was used
calculate velocity and flow depth, employing the Manning friction method as discussed in Section 2.
Complete FlowMaster program output is provided in Appendix F.
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Table 5 — Proposed Sanitary Sewer Hydraulics

Pipe Section Node Flow Depth
. ADWF | Peaking |Peak Flow Dialjneter Slope | Velocity d(in) | d/o
No. Start | End Tributary Flows (MGD) | Factor (gpm) (in) (ft/ft) (ft/s)
1 A B |1/2Res D 0.019 2.87 38.1 8 0.004 1.3 19 |0.24
2 B C |[1ET 0.009 2.87 17.7 8 0.005 1.13 1.3 |0.16
3 C D |1/2 Res D+1ET 0.028 2.87 55.8 8 0.005 1.58 2.2 |0.28
4 D E [1ET 0.009 2.87 17.7 8 0.018 1.76 09 (0.11
5 E F |1/2 Res D +2ET 0.037 2.87 734 8 0.018 2.68 1.8 ]0.23
6 G | 1/2 Res D 0.019 2.87 38.1 8 0.007 1.59 1.7 |0.21
7 H | 3SX + 1ET 0.021 2.87 42.1 8 0.004 1.34 2 0.25
8 | J |1/2 Res D +3SX + 1ET 0.040 2.87 80.2 8 0.008 2.07 24 1030
9 J K |1/2 Res D +3SX + 1ET 0.040 2.87 80.2 4 (+)0.004| min 2 4 1.00
10 L N |Hotel A/B 0.041 2.87 82.2 8 0.004 1.62 29 |0.36
11 M N |Office 0.003 2.87 6.2 8 0.004 0.76 0.8 (0.10
12 N K |Hotel A/B + Office 0.044 2.87 88.4 8 0.004 1.65 3 0.38
13 K X 1/2 Res D+ 35X + 1ET + 0.085 2.87 168.6 8 0.013 3.03 3.1 |(0.39
Hotel A/B + Office
14 (0] Q [1/2ResC 0.043 2.87 86.0 8 0.007 2.01 25 (031
15 P Q [1/2ResC 0.043 2.87 86.0 8 0.007 2.01 25 (031
16 Q S |2/2Res C 0.086 2.87 172.0 8 0.007 243 3.7 |0.46
17 R S |ResB 0.033 2.87 65.8 8 0.007 1.87 2.2 |0.28
18 S U |Res C+Res B 0.119 2.81 232.6 10 0.007 2.6 39 |(0.39
19 T U |Res A 0.091 2.87 181.4 8 0.007 2.46 3.8 1048
20 U W |[Res A+Res B+Res C 0.210 2.61 381.0 12 0.007 2.95 295 |0.25
21 Vv W |2ET +4SX 0.034 2.87 68.0 8 0.005 1.67 25 (031
Res A+ Res B +Res C +
22 W X 2ET +4SX 0.244 2.56 434.2 12 0.005 2.7 56 |0.47
Res A+ResB+ResC+
23 X Z |3ET +7SX+1/2ResD+| 0.329 2.46 562.3 12 0.026 491 3.6 |0.30
Hotel A/B + Office
24 Y Z |1ET +3SX 0.021 2.87 42.1 8 0.073 3.74 1 0.13
ResA+ResB+ResC+
25 y4 F |4ET +10SX +1/2ResD | 0.350 2.44 593.6 15 0.004 | 2.68 6.3 |0.42
+ Hotel A/B + Office
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4. CONCLUSION

Based on the calculations, an onsite 8-inch to 12-inch diameter sewer system will be designed for the
project. Flows will be conveyed to the existing and proposed public 8-inch to 15-inch sewer system within
Town Circle before connecting to the existing public sewer system at the intersection of Memorial Way
and Town Circle. EMWD will determine the capacity of the existing sewer line within Memorial Way.

Tammie Moreno, P.E.

C 74417 Exp. 9/30/23
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APPENDIX A
Existing and Proposed Sewer Exhibit
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APPENDIX E

FlowMaster Calculations



