APPENDIX G

UTILITIES AND SERVICE
SYSTEMS



CAROLLO

Sewer Study



PROJECT MEMORANDUM

ARL'NGTON MlXED USE SEWER Date: December 20, 2022
STUDY - RIVERSIDE PROPERTY Project No.: _201634-00
OWNER, LLC

City of Riverside

Prepared By: Michael Wetterau, P.E.
Reviewed By: Graham Juby, P.E.
Subject: Arlington Mixed Use - City of Riverside: Sewer Study

Background

Riverside Property Owner, LLC (Owner) plans to redevelop land with a mixed use-urban designation in the
City of Riverside (City). The planned project, Arlington Mixed Use (Development), is located at an
intersection northeast of Arlington Avenue and Streeter Avenue. A copy of the Development'’s site plan is
included as Attachment A. The purpose of this study is to understand the impact that the Development
could have on the City’s wastewater collection system. A hydraulic evaluation was completed by updating
the hydraulic model developed as part of the City's 2020 Update of the Integrated Master Plan for the
Wastewater Collection and Treatment Facilities (Master Plan Update). This memorandum describes the
model update, evaluation criteria, and hydraulic evaluation.

Model Update

The hydraulic model developed by Carollo Engineers, Inc. (Carollo) included pipelines that are 10 inches in
diameter and larger. Some smaller-diameter sewers (8 inches in diameter and smaller) are also included in
the hydraulic model, where needed, for connectivity. The major model updates for the purpose of this
analysis included updating wastewater flows and the point of connection in the hydraulic model.

The Development consists of approximately 14.44 acres (ac) of high density residential (HDR) land use type
and approximately 2.99 ac of commercial land use type. The proposed Development land use differs from
the 2019 General Plan for the area which is commercial. The new average dry weather flow (ADWF) from the
Development was developed by Carollo using the same method as in the Master Plan Update and is
summarized in Table 1. For the hydraulic evaluation, the net additional loads associated with the project
were allocated to the modeled manhole as ADWF. It was assumed that there was a change in the rain
derived inflow and infiltration (RDII) during a wet weather flow (WWF) event due to the development during
the existing conditions. As shown in Table 1, a net increase in dry weather flow of just over 30,000 gallons
per day (gpd) would be anticipated.
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Table 1 Dry Weather Flow — Summary

Flow Factor?

Acre (ac) g ADWE (gpd)
Master Plan Update 17.37 710 12,333
Proposed Development - HDR 14.44 2,800 40,432
Proposed Development — Commercial 2.99 710 2,123
Net Additional Flows - -- 30,180
Notes:

(1) Source: Update of the Integrated Master Plan for Wastewater Collection and Treatment Facilities.
Abbreviations: gpd/ac — gallons per day per acre.

During the hydraulic model build, the ADWF and RDIl were allocated to Manholes (MHs) A6H29 and B6I11.
The site plan, Figure 1, shows the Development’s point of connections to the existing system. The sewer
upstream and downstream of MH B6111 were included in the model. However, the sewer upstream of

MH A6H29 were not included in the City’s model. Note that because the model did not include the small
diameter sewer upstream of MH A6H29, any hydraulic impacts to those lines were not considered.

= Manhole

: ; Gravity Sewer

< 10 inches

10 - 16inches

> 16 inches

! - Development

A Miles

o 0.075 0.15

Data Sources: City of Riverside, ESRI

Disclaimer: Features shown in this
figure are for planning purposes and
represent approximate locations

Engineering andjar survey accuracy
is not implied

! Model Point
‘ of Connection

Figure 1 Vicinity Map
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Evaluation Criteria

The evaluation criteria used in this this study are consistent with the evaluation criteria used in Volume 3,
Chapter 5: Planning Criteria and Design Flows (Chapter 5) of the Master Plan Update. This section provides a
brief description of the evaluation criteria used in this study.

The primary criterion used to identify capacity-deficient sewers or to size new sewer improvements is the
maximum flow depth to diameter ratio (d/D). The d/D value is defined as the depth of flow (d) in a pipe
during peak (design) flow conditions divided by the pipe’s diameter (D). The maximum depth criteria were
evaluated under peak wet weather flow (PWWF) conditions. The PWWF design storm is a 10-year 24-hour
storm event. The maximum depth criteria are summarized in Table 2. The following explains these criteria in
more detail:

e Flow Depth for Existing Sewers: Maximum flow depth criteria for existing sanitary sewers are
established based on several factors, including the acceptable risk tolerance of the utility, local
standards and codes, and other factors. Using a conservative d/D when evaluating existing sewers
may lead to unnecessary replacement of existing pipelines. Conversely, lenient flow depth criteria
could increase the risk of sanitary sewer overflows (SSOs). Ultimately, the maximum allowable flow
depth criteria should be established to be as cost-effective as possible while at the same time
reducing the risk of SSOs to the greatest extent possible. For the City, existing pipelines were
flagged if the d/D exceeded 0.90.

A capacity-deficient sewer (i.e., system bottleneck) raises the hydraulic grade line of upstream
sewers, leading to backwater conditions. The greater the capacity deficiency, the higher water
levels will surcharge upstream of the bottleneck pipeline (or pipelines). The hydraulic model is used
to determine “backwater” pipelines to specify which specific pipelines are the actual root causes of
the capacity deficiency. Capital projects are proposed to provide greater flow capacity for the
deficient sewers, which eliminates the backwater conditions that cause surcharging.

e Flow Depth for New Sewers: When sizing new sewer pipelines, it is common practice to adopt
different flow depth criteria for various pipe sizes. Design d/D ratios typically range from 0.5t0 0.92,
with the lower values typically used for smaller pipes, which may experience flow peaks greater than
design flow or blockages from debris, paper, or rags. The recommended d/D criteria for sizing new
trunk lines are also summarized in Table 2. For pipelines 10 inches and smaller in diameter, the
maximum d/D value is 0.5 or 50 percent of the pipeline depth. For pipelines that are 12 inches to
18 inches in diameter, the recommended maximum d/D is 0.67. For pipelines larger than 18 inches in
diameter, the maximum d/D is 0.75.

Table 2 Maximum Flow Depth Criteria

Maximum d/D Ratio

Pipe Diameter (inches) (during PWWFs)

Maximum d/D for Existing Sewer

All Pipes 0.90
Maximum d/D for New Sewers

10 Inches and Smaller 0.50

12 Inches to 18 Inches 0.67

Larger than 18 Inches 0.75
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Hydraulic Evaluation

A capacity analysis entails identifying areas in the sewer system where flow restrictions occur or where pipe
capacity is insufficient to convey PWWFs. Sewers that lack sufficient capacity to convey PWWFs create
bottlenecks in the collection system that can potentially cause SSOs. This section discusses the impacts of
the development and confirms if the recommended improvement project sizing developed in the Master
Plan Update are still adequately sized.

Existing Hydraulic Evaluation

For the existing sewer collection system, the PWWF was routed through the hydraulic model along with the
changes to the point of connections for ADWF and RDII. The purpose of the existing system evaluation is to
verify that the existing system is appropriately sized to convey existing PWWFs plus the additional flows
from the proposed land use change. The Master Plan Update already identified one existing system
improvement downstream of the Development which is listed below.

e Easement Trunk Sewer Replacement (Project GM-7): Gravity Main located along an easement,
330 feet North of Mountain View Avenue to Santa Ana River Trail.

The project is identified on Figure 2. The hydraulic analysis showed that the proposed Master Plan
Update’s existing project is adequately sized for the proposed change in land use type.

Existing Project

Gravity Sewer

< 10 inches

10 - 16 inches

— 16 inches

- Development

Miles
i 0 0.125 0.25

Datz Sources: City of Riverside, ESRI

Disclaimer Features shown in this
figure are far planning purposes and
epresnt approximars locatians

Engineering andior survey sccuracy
| s not mpliec.

Figure 2 Existing System Improvements Identified in the Master Plan Update
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Future Hydraulic Evaluation

The analysis of the future system was performed in a manner like the existing system analysis. The purpose
of the future system evaluation is to verify that the future system improvements were appropriately sized to
convey future PWWFs and to identify the locations of existing sewers that are adequately sized to convey
existing PWWFs but cannot convey future PWWFs. The Master Plan Update identified one future system
improvement downstream of the Development which are listed below.

Figure 3

New Parallel Trunk to Santa Ana Trunk Sewer (Project GM-34):

This project is identified on Figure 3. The timing of growth under future conditions is expected to
occur within the planning horizon of this Master Plan Update, which is the year 2037. As flows
continue to increase in the future, there will be some areas of the collection system that cannot
convey the future PWWF without flows exceeding capacity. The future capacity evaluation,
including the proposed Development, did not identify new system deficiencies not already
identified in the Master Plan Update or the existing hydraulic evaluation discussed above. The
hydraulic analysis showed that the proposed Master Plan Update’s future project is adequately sized
for the proposed redevelopment.

o

Legend

Future Project
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Future System Improvements Identified in the Master Plan Update
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Conclusion

The evaluations showed that the Master Plan Update’s proposed improvement project is adequate to meet
the requirements of the proposed Development for areas included in the City’s hydraulic model. As a result,
no changes to the Master Plan Update are recommended to mitigate this proposed land use change.

Note that the proposed development connects into 8-inch diameter sewers in a small portion of the city that
was not included in the City’s hydraulic model. Therefore, any potential impacts of the proposed
development to the sewers upstream of the model connection point are beyond the scope of this study and
were not evaluated.

Approved by:

Graham Juby
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Attachment A

ARLINGTON MIXED USE SEWER STUDY
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NOTES:
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AND ABANDON AT STREETER RIGHT OF WAY.

REMOVE GAS LINE
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PLUG REMOVE WATER LINE

CAP DRAIN INLET
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REMOVE LANDSCAPE

DEMOLISH AND REMOVE EXISTING SD TO PROPERTY
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ARLINGTON AVENUE

PUBLIC ROAD.

GENERAL DEMOLITION NOTES:

THIS WORK IS INTENDED TO INCLUDE DEMOLITION AND REMOVAL OF CONSTRUCTION INDICATED AND DISCONNECTION,
CAPPING AND/OR REMOVAL OF AFFECTED UTILITIES. THE ORDER OR PHASE OF REMOVALS SHALL BE CONTRACTOR MEANS
AND METHODS MEETING PERMIT REQUIREMENTS BY THE CITY AND UTILITY COMPANIES. CONTRACTOR SHALL PLAN ACTIVITES
OR PHASES ACCORDINGLY.

1.

20.

21.

22.

THE CONTRACTOR SHALL DEMOLISH AND REMOVE ALL EXISTING STRUCTURES AND APPURTENANCES AS INDICATED ON
THESE PLANS IN AN ORDERLY AND CAREFUL MANNER.

PRIOR TO DEMOLITION, THE CONTRACTOR SHALL VERIFY THE CONDITIONS AND REPORT ANY DISCREPANCY TO THE
ENGINEER PRIOR TO START OF DEMOLITION.

ALL DEBRIS FROM THE DEMOLITION WORK SHALL BE REMOVED FROM THE SITE AND DISPOSED OF AT A DUMP SITE
APPROVED BY THE CITY OF RIVERSIDE.

THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS AND HAUL ROUTE APPROVALS FOR THE DEMOLITION WORK.
ALL DEBRIS SHALL BE WET OR COVERED AT TIME OF HANDLING TO PREVENT DUST.

CALL INSPECTOR OF RECORD DEPARTMENT FOR INSPECTION AT REQUIRED TIMES INCLUDING PREDEMOLITION,
PEDESTRIAN PROTECTION, SEWER CAPPING, BACKFILLING, FINAL INSPECTIONS, ETC.

REMOVE DEMOLISHED MATERIALS FROM SITE AS WORK PROGRESSES DAILY. LEAVE SITE IN CLEAN CONDITION.
CONTACT CITY OF RIVERSIDE FOR REQUIREMENTS FOR DISPOSAL OF DEMOLITION DEBRIS.

CONDUCT DEMOLITION TO MINIMIZE INTERFERENCE WITH ADJACENT STRUCTURES AND PEDESTRIAN ACCESS TO
ADJACENT STRUCTURES.

PROVIDE, ERECT, AND MAINTAIN TEMPORARY BARRIERS, SECURITY DEVICES, TRAFFIC CONTROL SIGNAGE AND
PERSONNEL DURING WORK PERFORMED ADJACENT TO OR WITHIN PEDESTRIAN OR VEHICLE TRAVELWAYS AS REQUIRED
BY CODE. WHEN LOCATED IN PUBLIC RIGHT-OF-WAY, IT MUST BE APPROVED AND INSTALLED UNDER USE OF
PUBLIC PROPERTY PERMIT ISSUED BY THE CITY OF RIVERSIDE.

CONDUCT OPERATIONS WITH MINIMUM INTERFERENCE TO PUBLIC OR PRIVATE ACCESS WAYS. MAINTAIN PROTECTED
INGRESS AND EGRESS AT ALL TIMES. DO NOT CLOSE OR OBSTRUCT ROADWAYS OR PEDESTRIAN SIDEWALKS WITHOUT
PERMISSION OF OWNER'S REPRESENTATIVE. TRAFFIC CONTROL PLAN IS REQUIRED AND SHOULD BE APPROVED BY THE
CITY OF RIVERSIDE.

BURNING OF MATERIALS AND/OR USE OF EXPLOSIVES ARE NOT PERMITTED.
DEMOLITION SHALL BE WITHIN THE LIMITS OF WORK, UNLESS NOTED OTHERWISE.

CONTRACTOR SHALL CONTACT ENGINEER IMMEDIATELY IF ANY ITEMS NOT SHOWN ON THE PLANS REQUIRE REMOVAL.
FAILURE TO DO SO DOES NOT RELIEVE CONTRACTOR OF RESPONSIBILITY AND COST FOR REMOVING ITEMS REQUIRED.

LOCATION OF ALL UNDERGROUND UTILITIES SHOWN ARE APPROXIMATE. CONTRACTOR IS RESPONSIBLE FOR REPAR OF
ANY DAMAGE CAUSED TO EXISTING UTILITIES AND UTILITY STRUCTURES THAT ARE TO REMAIN.

EXISTING UNDERGROUND UTILITIES AND IMPROVEMENTS ARE SHOWN IN THEIR APPROXIMATE LOCATIONS BASED UPON
RECORD INFORMATION AVAILABLE AT THE TIME OF PREPARATION OF PLANS. NO GUARANTEE IS MADE AS TO THE
ACCURACY OR COMPLETENESS OF THE INFORMATION SHOWN. THE CONTRACTOR SHALL COORDINATE WITH UTILITY
COMPANIES CONCERNING THE REMOVAL OF UTILITIES IN ADVANCE OF DEMOLITION ON THESE PLANS. ANY ADDITIONAL
COSTS INCURRED AS A RESULT OF CONTRACTOR'S FAILURE TO VERIFY LOCATIONS OF EXISTING UTILITIES PRIOR TO
BEGINNING OF CONSTRUCTION IN THEIR VICINITY SHALL BE BORNE BY THE CONTRACTOR AND ASSUMED INCLUDED IN
THE CONTRACT,

THE CONTRACTOR SHALL ASSUME SOLE AND COMPLETE RESPONSIBILITY FOR JOB SITE CONDITIONS, INCLUDING SAFETY
OF ALL PERSONS AND PROPERTY, DURING THE COURSE OF CONSTRUCTION OF THIS PROJECT  THIS REQUIREMENT
SHALL APPLY CONTINUOUSLY, AND SHALL NOT BE LIMITED TO NORMAL WORKING HOURS. THE CONTRACTOR SHALL
DEFEND, INDEMNIFY AND HOLD THE OWNER AND ENGINEER HARMLESS FROM ANY AND ALL LIABILITY, REAL OR
ALLEGED, IN CONNECTION WITH THE PERFORMANCE OF WORK ON THIS PROJECT.

DEMOLITION WORK SHALL NOT START UNLESS REQUIRED PEDESTRIAN PROTECTION STRUCTURES (IF REQUIRED) ARE IN
PLACE.

ALL WORK WILL BE IN ACCORDANCE WITH 2019 CBC, TITLE 24 OF CALIFORNIA CODE OF REGULATION AND ALL
APPLICABLE CODE AND ORDINANCE AND REGULATIONS. NOTHING HEREIN SHALL BE INTERPRETED TO THE CONTRARY.

A PRE-DEMOLITION COORDINATION MEETING SHALL BE HELD WITH OWNER'S REPRESENTATIVE PRIOR TO
COMMENCEMENT OF DEMOLITION ACTMTIES.

CONTRACTOR TO COORDINATE WITH OWNERS REPRESENTATIVE AND RESPECTIVE UTILITY COMPANY AS REQUIRED FOR
SCHEDULE OF DEACTIVATION, POINTS OF DISCONNECTION, CAPPING AND/OR RECONNECTION OF UTILITY LINES.

CONTRACTOR TO PROVIDE FOR THE TRANSPORT OF EXISTING STORM DRAIN AND WATER FLOWS IN SERVICES TO BE
DEMOLISHED OR RELOCATED UNTIL THE RESPECTIVE REPLACEMENT UTILITIES HAVE BEEN CONSTRUCTED.

PROTECTION FENCE WITH ATTACHED WINDSCREEN MATERIAL SHALL BE INSTALLED AROUND THE SITE, ALONG THE LIMIT
OF DEMOLITION.

NOTES:

UTILITIES PER RECORD PLANS.

1.

CONTRACTOR TO CALL UNDERGROUND SERVICE ALERT OF CALIFORNIA AND PROCEED WITH CAUTION.

SEPARATE PERMIT REQUIRED FOR WORK IN THE CITY RIGHT OF WAY, AND REMOVAL OF STREET TREES.

SEE GENERAL NOTE 20 FOR COORDINATION WITH UTILITY COMPANY.

CONTRACTOR TO REMOVE EXISTING IRRIGATION SYSTEM

CERTIFIED ARBORIST TO BE ON SITE DURING EXCAVATION AND TO PHOTO DOCUMENT ANY ROOT PRUNING. CLEAN TOOLS

TO BE USED TO MINIMIZE SPREAD OF DISEASE TO TREE ROOTS. CAMBISTAT OR SIMILAR PLANT GROWTH REGULATOR TO
BE UTILIZED.

NORTH

25" 50 100 150

0
1"=50"-0"

C6.0

DEMOLITION PLAN

DATE: 8-05-2022
JOB NO.: 2020-055

SERITAGE

GROWTH PROPERTIES

. FOULGER-PRATT

PSOMAS

1650 SPRUCE STREET, SUITE 400
RIVERSIDE, CA 92507
951.300.2818 www.psomas.com

ARCHITECTS ORANGE
144 NORTH ORANGE ST., ORANGE, CA 92866

Architecture.
Design.
Relationships.

(714) 639-9860




RPU-WS

Water Service Availability



RIVERSIDE
City of Arts & Innovation

May 10, 2023

Foulger-Pratt
136 Calle De Los Molinos
San Clemente, CA 92672

Attn: Jamie Chapman

RE: WATER SERVICE AVAILABILITY TO:
Tentative Parcel Map 38638
5261 Arlington Avenue, Riverside, CA 92504
APN#226-180-015

To Whom It May Concern,

The Riverside Public Utilities Department is prepared to offer water service to the above
referenced property upon completion of financial arrangements and compliance with the
Department’s Rules and Regulations for the installation of water facilities.

Please feel free to contact our office at (951) 826-5285 if you have any questions or need further
information.

Sincerely,

Kaylee Bonilla
Aszociate Water Engineer
KBonilla@riversideca.gov
951-826-5116

WATER ENERGY LI EE

Riverside Public Utilities ® Water Engineering

RIVERSIDE
3750 University Avenue, 3rd floor ¢ Riverside, CA 92501 » 951.826.5285 e RiversidePublicUtilities.com PUBLIC UTILITIES
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