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F  alpha factor 

μg/L  micrograms per liter 

A/A Trunk Sewer  Acorn/Arlanza Trunk Sewer 

AACE  Advancement of Cost Engineering 

AADF  annual average daily flow  

AAF  average annual flow 

AB  Assembly Bill 
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ACP  asbestos cement pipe 
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AQMD  Air Quality Management District 

AQMP  Air Quality Management Plan 
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ARVs  air release valves 
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Btu/lb  British thermal unit per pound 

BWF  base wastewater flow 

C  Celsius 

CaCO   calcium carbonate 

Carollo  Carollo Engineers, Inc. 
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CASA  California Association of Sanitation Agencies 

CCB  chlorine contact basin 

CCF  hundred cubic feet 

CCI  Construction Cost Index 

CCTV  Closed Circuit Television 

CDFW  California Division of Fish and Wildlife 

CDM  Camp Dresser & McKee, Inc. 

CECs  Contaminants of Emerging Concern 

CEQA  California Environmental Quality Act 

CESA  California Endangered Species Act 

cfd  cubic feet per day 

cfm  cubic feet per minute 

cfs  cubic feet per second 

CIP  Capital Improvement Program 

City  City of Riverside 

CIWQS  California’s Integrated Water Quality System 

CMB  Combustion Sources 

CMMS  Computerized Maintenance Management System 

CNG  compressed natural gas 

CO   carbon dioxide 

COD  chemical oxygen demand 

COS  cost‐of‐service 

cP  centipoise 

CSCI  California Stream Condition Index 

CSD  Community Services Districts 

CTS  Coatings and Solvents 

cu ft  cubic feet 

CWA  Clean Water Act 

CWC  California Water Code 

CWEA  California Water Environment Association 

DAF  dissolved air flotation 

DAFT  dissolved air flotation thickeners 

days/week  days per week 

DCR  demand‐capacity ratio 

DDW  California Division of Drinking Water 

DG  digester gas 

DIR  Department of Industrial Relations 

DMR  discharge monitoring report 

DU  dwelling unit 
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hrs/day  hours per day 

HS‐  hydrogen sulfide ion 

HVAC  heating, ventilation, and air conditioning 

I/I  Infiltration/inflow 

IEBL  Inland Empire Brine Line 

IEUA  Inland Empire Utilities Agency 

in.  inch 

iPACS  Internet‐based POTW Administration and Compliance System 

IRWD  Irvine Ranch Water District 

IT  Information Technology 

IWWMP  Integrated Wastewater Master Plan 

klb/d  thousand pounds per day 

klbN/d  thousand pounds of nitrogen per day 

KPI  Key Performance Indicator 

kWh  kilowatt hour 

lbs  pounds 
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LF  linear feet 

LIMS  Laboratory Information Management System 
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LRO  legally responsible official 

Master Plan  Integrated Master Plan for the Wastewater Collection and Treatment 
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MBR treatment train  Membrane Bioreactor treatment train 

MCC  motor control center 

MCS  Multiple Component Sources 

MDD  maximum day demand 

MDL  Method Detection Limits 

MF  microfiltration 

MFR  multi‐family residential 

MG  million gallons 

mg‐min/L  milligrams per minute per liter 

mg/L  milligrams per liter 

mgd  million gallons per day 

mgN/L  milligrams of nitrogen per liter 

min  minute 
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min/hr  minutes per hour 

ML&C  mortar lined and coated 

MLSS  mixed liquor suspended solids 

mm  millimeter 

MMBtu  million British thermal units 

MMBtu/hr  million British thermal units per hour 

MMRP  Measurement, Monitoring and Reporting Procedures 

MOB  Mobile Source Programs 

MP  Master Plan 

MPN  most probable number 

MRP  Monitoring and Reporting Program 

msl  mean sea level 

mV  millivolt 

N/L  nitrogen per liter 

N O  nitrous oxide 

NACWA  National Association of Clean Water Agencies 

NaHSO   sodium bisulfite 

NaOCl  sodium hypochlorite 

NASSCO  National Association of Sewer Service Companies 

NEC  National Electric Code 

NELAC  National Environmental Laboratory Accreditation Conference 

NELAP  National Environmental Laboratory Accreditation Program 

NFPA  National Fire Protection Association 

NGO  Non‐Governmental Organizations 

NH ‐N  ammonia nitrogen 

NOAA  National Oceanic and Atmospheric Association 

NOI  notice of intent 

NOX  Nitrogen oxides 

NPDES  National Pollutant Discharge Elimination System 

NTU  nephelometric turbidity unit 

O&M  Operations and Maintenance 

OCSD  Orange County Sanitation District 

OERP  Overflow Emergency Response Plan 

OES  Office of Emergency Services 

OJT  On‐the‐Job Training 

ORP  Oxidation‐Reduction Potential 

P/L  phosphorus per liter 

PACP  Pipeline Assessment Certification Program 

PAYGO  Pay‐As‐You‐Go 
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PDR  Preliminary Design Report 

PEIR  Programmatic Environmental Impact Report 

PFRP  Process to Further Reduce Pathogens 

PLC  programmable logic controller 

POTW  Publicly Operated Treatment Work 

ppbv  parts per billion by volume 

ppcd  pounds per capita per day 

ppd  pounds per day 

ppd/cu ft  pounds per day per cubic feet 

ppd/sq ft  pounds per day per square feet 

pph  pounds per hour 

ppm  parts per million 

psf  pounds per square foot 

psi  pounds per square inch 

PTZ  Pan‐Tilt‐Zoom 

PVC  Polyvinyl Chloride 

PWS  potable water salinity 

PWWF  peak wet weather flow 

QICS  Qualitative Intelligence and Communication System 

R&R  rehabilitation and repair 

RAS  return activated sludge 

RCNLD  Replacement Cost New Less Depreciation 

RCP  reinforced concrete pipe 

RDII  Rain Derived Infiltration and Inflow 

RDT  rotary drum thickeners 

RECLAIM  Regional Clean Air Incentives Market 

Regional Board  California Regional Water Quality Control Board 

RG  rain gauge 

RNG  renewable natural gas 

RO  reverse osmosis 

RPU  Riverside Public Utilities 

RST  rotary screw thickeners 

RTP  Regional Transportation Plan 

RWQCB  Regional Water Quality Control Board 

RWQCP  Regional Water Quality Control Plant 

S ‐  sulfide ion 

SARDA  Santa Ana River Dischargers Association 

SART  Santa Ana River Trail 

SB  Senate Bill 
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sBOD  Soluble biochemical oxygen demand 

SBT  sludge blending tank 

SCADA  supervisory control and data acquisition 

SCAG  Southern California Association of Governments 

SCAP  Site Cleanup Subaccount Program 

SCAQMD  South Coast Air Quality Management District 

scfm  standard cubic feet per minute 

sCOD  soluble chemical oxygen demand 

SECAP  System Evaluation and Capacity Assurance Plan 

SFR  single‐family residential 

SFY  square feet per year 

SIU  Significant Industrial Users 

SLCP  Short Lived Climate Pollutant 

SLR  solids loading rate 

SOC  Strengths, Opportunities, and Concerns 

SOP  Standard Operating Procedures 

SOR  surface overflow rate 

South Star  South Star Engineering & Consulting, Inc. 

SOX  Sulphur oxides 

sq mi  square mile 

SQR  Structural Quick Rating 

SRF  State Revolving Fund 

SRT  solids retention time 

SS  stainless steel 

SSC  Sustainable Communities Strategy 

SSMP  Sewer System Management Plan 

SSO  Sanitary Sewer Overflows 

State Water Board  California State Water Resources Board 

SWMM  Storm Water Management Model 

SWRCB  State Water Resources Control Board 

TDS  total dissolved solids 

TIN  total inorganic nitrogen 

TKN  total Kjeldahl nitrogen 

TL   

TM  Technical Memorandum 

TMDL  total maximum daily load 

TN  total nitrogen 

TOC  total organic carbon 

TP  total phosphorus 
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TS  total solids 

TSS  total suspended solids 

TST  Test for Significant Toxicity 

URS  URS Corporations 

USACE  United States Army Corps of Engineers 

USBR  U.S. Department of the Interior Bureau of Reclamation 

USFWS  United States Fish and Wildlife Service 

USGS  United States Geological Survey 

UV/AOP  Ultraviolet/Advanced Oxidation Process 

V&A  V&A Consulting Engineers 

VCP  Vitrified Clay Pipe 

VFA  volatile fatty acids 

VFD  variable frequency drive 

VSR  volatile solids reduction 

VSS  volatile suspended solids 

WaPUG  Wastewater Planning Users Group 

WAS  waste activated sludge 

WDR  Waste Discharge Requirements 

WLAM  Waste Load Allocation Model 

WMWD  Western Municipal Water District 

WQMP  Water Quality Management Plan 

WRCRWA  Western Riverside County Regional Wastewater Authority 

wt  wet ton 

WTPD  wet tons per day 

WWTP  wastewater treatment plant 

ZLD  Zero Liquid Discharge 
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Chapter 1 

INTRODUCTION AND BACKGROUND 

1.1   Purpose 

The purpose of the Wastewater Collection System Volume (Volume 3) is to document the model 

development and assumptions used in the evaluation of the wastewater collection system for the 
City’s update of the Master Plan. Chapter 1 of Volume 3 provides an introduction. It outlines the 

goals and objectives for the update of the Master Plan and presents the organizational structure 
of Volume 3. Volume 3 should be reviewed annually and updated as necessary. 

1.2   Background 

The City's Wastewater Division is responsible for the collection and treatment of wastewater flows 
generated within the City and by the CSDs of Jurupa, Rubidoux, Edgemont, and the community 
of Highgrove. The City's collection system consists of approximately 800 miles of gravity sewers 
ranging from 6 to 51 inches in diameter, 414 miles of sewer laterals that are City owned, and 

20 wastewater lift stations. Treatment is provided at the RWQCP, which provides preliminary, 
primary, secondary, and tertiary treatment up to a capacity of approximately 46 mgd ADWF. 

Figure 1.1 shows the City's service area. 

1.3   Goals and Objectives 

One component in this project was the development of a hydraulic model of the wastewater 
collection system and performing a hydraulic assessment for current and future conditions. The 
model allowed for identification of hydraulic deficiencies in the current collection system and new 
pipelines to serve new developments as well as development of a capital improvement program 
that included collection system projects identified during the hydraulic analysis and other projects 
already identified by the City. 

1.4   Previous Master Plan 

The City’s previous Integrated Master Plan was completed in 2008 by Carollo and PBS & J. The 

objective of the 2008 Integrated Master Plan was to develop a long-range planning document that 
would assist the City’s staff with managing the collection system capital improvement program, 
and to update the collection system impact and connection fees. 

1.5   Scope and Authorization 

The purpose of this update of the Master Plan is addressed in the following: 

• Identify capacity deficiencies in the wastewater collection system. 
• Develop feasible alternatives to correct these deficiencies. 
• Plan the infrastructure that will serve future development projected by the Riverside 

General Plan. 
• Develop a rehabilitation and repair plan for the City’s wastewater collection system. 
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In December 2016, the City approved a professional service agreement with Carollo to prepare 

this update of the Master Plan for the wastewater collection system. The professional services 
agreement included the following main tasks: 

• Task 1 – Project Management and Administration. 
• Task 2 – Data Collection. 
• Task 3 – Collection System Flow Monitoring. 
• Task 4 – Collection System Volume (Model construction and calibration). 
• Task 5 – Planning Criteria Development. 
• Task 6 – Rehabilitation/Repair Plan. 
• Task 7 – System Evaluation and Capital Improvement Plan. 
• Task 8 – Master Plan Report Preparation. 

1.6   Report Organization 

Volume 3 of the update to the Master Plan report contains ten chapters, followed by appendices 
that provide supporting documentation for the information presented in the report. The chapters 
are briefly described below: 

Chapter 1 - Introduction and Background: This chapter presents the need for this update of the 
Master Plan and the objectives of the study. A list of reference materials are also provided to assist 
the reader in understanding the information presented. 

Chapter 2 - Planning Area Characteristics: This chapter presents a description of the study area, 
defines the planning horizon for this study, and summarizes the land use classifications. 

Chapter 3 - Flow Monitoring Program: This chapter defines the typical components of 
wastewater in a collection system as they pertain to this update of the Master Plan. The flow 
monitoring data and results from the flow monitoring program are summarized and discussed. 

Chapter 4 - Collection System Facilities and Hydraulic Model: This chapter describes the 
development and calibration of the City’s collection system hydraulic model. A description of the 
City’s wastewater collection system and an outline of the steps used to create the model are 
provided. Detailed summaries of the hydraulic model calibration steps, standards, and results for 
both DWF and WWF conditions are also provided. 

Chapter 5 - Planning Criteria and Design Flows: The capacity of the City’s wastewater collection 
system was evaluated based on the planning criteria defined in this chapter. The planning criteria 
address the collection system capacity, gravity sewer pipe slopes, and maximum allowable depth 
of flow within a sewer. This chapter also summarizes the existing and future. 

Chapter 6 - Regulatory Review and SSMP Gap Analysis: This chapter presents the findings from 
the WDR regulatory review and presents the recommendations that the City can use to update 
their current SSMP. 

Chapter 7 - Capacity Evaluation and Proposed Improvements: This chapter discusses the 
hydraulic evaluation of the sewer collection system and the proposed projects that correct 
capacity deficiencies and serve future users. 

Chapter 8 – Pump Station Condition Assessment: This chapter presents the findings of field 
visits to assess the condition of six of the City's pump stations. 
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Chapter 9 – Sewer Pipeline R&R Program: This chapter discusses the approach used to estimate 
the remaining useful life of the pipelines within the City's collection system. 

Chapter 10 - Capital Improvement Plan: This chapter presents the capital improvement projects, 
a summary of the capital costs, and a basic assessment of the possible financial impacts on the 
City. This chapter presents the recommended CIP for the City collection system and a summary 
of the capital costs. 

Chapter 11 – Collection System Odor Control: This chapter discusses the problem of odor control 
in the collection system and proposes possible solutions to this problem. Initially, this chapter was 
intended to determine if drought conditions caused an increase in odor conditions. However, due 
to a general lack of data, the results were inconclusive. Therefore, this chapter makes 
recommendations for further studies and identifies possible solutions along with preliminary 
budget level cost estimates. 

1.7   Reference Material 

The following documents were referenced in preparation of Volume 3 of this update to the Master 
Plan: 

• California Baptist University Development Plan Draft. CBU. May 2017. 
• Capital Improvement Program and Rate Development Study. MWH & Carollo Engineers, 

Inc. February 2014. 
• City of Riverside - 2017 Sanitary Sewer Flow Monitoring. V&A. May 2017. 
• City of Riverside - Arlanza Trunk Sewer Study. PBS & J. August 2006. 
• City of Riverside - Infiltration and Inflow Study. PBS & J. May 2005. 
• City of Riverside - Northside Trunk Sewer Study. PBS & J. September 2006. 
• City of Riverside - Phoenix Trunk Sewer Study. PBS & J. August 2006. 
• City of Riverside - Spruce Street Sewer Capacity Study. PBS & J. June 2002. 
• City of Riverside - Tequesquite Trunk Sewer Study. PBS & J. December 2003. 
• City of Riverside Wastewater Master Plan Update - Task 3, Flow Monitoring Review. South 

Star Engineering & Consulting Inc. January 2017. 
• Regional Transportation Plan/Sustainable Communities Strategy Report. Southern 

California Association of Governments. 
• Regional Water Quality Control Plant Wastewater Lift Station Assessment. City of 

Riverside. January 2009. 
• Riverside General Plan 2025. City of Riverside - Community Development Department. 

November 2007. 
• Sewage Lift Station and Force Main Guidelines. Krieger & Stewart, Incorporated 

Engineering Consultants. September 2012. 
• Sewer Improvement Plan Check List. City of Riverside. October 2008. 
• Sewer System Management Plan. City of Riverside. September 2016. 
• Sewer System Management Plan. City of Riverside. May 2009. 
• University of California Riverside - Physical Master Plan Study. UC Riverside, May 2016. 
• Wastewater Collection and Treatment Facilities Integrated Master Plan - Volume 3: 

Wastewater Collection System - Chapter 1: Wastewater Collection System. Carollo 
Engineers, Inc. February 2008. 
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Chapter 2 

PLANNING AREA CHARACTERISTICS 

This chapter describes study area, land use classifications, and historical population trends used 
to develop the City's update to the Master Plan. In addition, this chapter presents planned 
developments, buildout land conditions, and project populations. 

2.1   Study Area 

The City is located approximately 60 miles east of Los Angeles encompassing approximately 

81.5 square miles. The study area for this update of the Master Plan is the City's service area, which 
consists of five sewer basins: Arlanza, Northside, Phoenix, Spruce, and Tequesquite. The 

collection system conveys wastewater flows through these basins to the Riverside RWQCP 
through four major sewers: Acorn/Arlanza Trunk Sewer, Santa Ana Trunk Sewer Line 
(Riverside/Hillside), Jurupa Force Main, and Rubidoux Force Main. The Jurupa and Rubidoux force 
mains bring flows from the Jurupa and Rubidoux CSDs, respectively and exclusively. However, the 

Edgemont CSD and the Highgrove Community, which have individual agreements with the City, 
route their wastewater flows, through the Riverside/Hillside trunk sewer, to the RWQCP. The 
study area is approximately 88.3 square miles, of which approximately 8.6 miles are located 

outside the City's limits. Also, approximately 1.9 square miles of the City limits is outside the study 
area. 

The City service area is characterized by residential, commercial, and industrial uses within the 
City limits. There are some agricultural lands within the metropolitan area that are interspersed 
on larger parcels along the fringe of urbanized area. 

There are many open space areas and public parks within the study area, including Sycamore 
Canyon Wilderness Park, Mt. Rubidoux Park, and California Citrus State Historic Park. The Santa 

Ana River runs east to west just to the North of the City limits. There are three major highways 
that run through the study area which include Interstate 215, State Route 91, and State Route 60. 

There are four major educational institutions within the study area including the following: 
University of California - Riverside, California Baptist University, La Sierra University, and 

Riverside College. 

This update to the Master Plan is intended as the guiding document to plan and implement sewer 
system improvements to accommodate future growth to buildout of the General Plan. 

2.2   Planning Period 

The update to the Master Plan study area is intended to include the existing service area and 

development that would occur through buildout of the City's General Plan. Existing and buildout 

land uses within the study area are discussed in Volume 2 Chapter 3 of this update of the Master 
Plan. As stated in Volume 2 Chapter 3, the planning horizon for this update of the Master Plan is 
year 2037. Figure 2.1 shows the study area boundary and the current City limits. 
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2.3   Climate 
The City’s study area is characterized as an arid climate, with hot, dry summers and mild, wet 
winters. Table 2.1 summarizes the maximum and minimum monthly temperatures as well as the 

average monthly precipitation. January is the City’s coldest month, with an average high 
temperature of 66.8 degrees F and an average low temperature of 39.1 degrees F. February is the 
wettest month with an average 2.2 inches of precipitation. August is the City’s hottest month, with 
an average high temperature of 94.4 degrees F and an average low temperature of 59.6 degrees F. 
Approximately 89 percent of the annual rainfall occurs between November and April, with an 
average annual rainfall of 10.21 inches. 

Table 2.1 Study Area Climate 

Month 
Average Maximum 

Temperature  
(degrees F) 

Average Minimum 
Temperature  

(degrees F) 

Average Monthly 
Rainfall  
(inches) 

January 66.8 39.1 2.01 

February 68.3 41.1 2.2 

March 71.3 43.2 1.84 

April 75.6 46.7 0.77 

May 80 51.1 0.23 

June 87 54.8 0.05 

July 94.2 59.5 0.04 

August 94.4 59.6 0.13 

September 90.9 56.2 0.19 

October 82.9 50 0.44 

November 74.5 42.8 0.84 

December 67.8 39.2 1.46 

Annual 79.5 48.6 10.21 
Notes: 
(1) Source: Western Regional Climate Center, Riverside Fire Station #3, www.wrcc.dri.edu. 

2.4   Topography 

The City is located in the Santa Ana River Valley. The study area terrain has a slight slope from 
high elevations along the eastern and southern border to the lower elevations along the northwest 
boarder. The study area has an approximate average elevation of 1,150-ft above msl. The surface 
elevations within the study area range from approximately 1,990-ft above msl in the southeast to 
less than 670-ft above msl in the northwest. Figure 2.2 shows the general topography of the study 
area. 

2.5   Land Use 

Land use information is an integral component in determining the amount of wastewater 
generated within the City. The type of land use in an area will affect the volume and characteristics 
of the wastewater generation. Therefore, adequately estimating the generation of wastewater 
from various land use types is important in sizing and maintaining effective sanitary sewer system 
facilities. Existing land use information was utilized to develop the initial estimate of wastewater 
flows for current conditions. For future flow conditions, the City’s General Plan land use was used. 
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An important tool for determining land use projections is the City’s General Plan 2025, which 
guides development within the study area and establishes long-range development policies 
through the year 2025. Land use assumptions used in this study are consistent with those for 
existing and proposed development as published in the General Plan. 

2.5.1   Existing Study Area Land Use 
The City provides wastewater collection service to residents, businesses, and other institutions 
within its service area. Table 2.2 provides the acreage totals by land use classification within the 
study area. Figure 2.3 shows the City's existing land use within the current study area. Appendix 2A 
provides description of the different land uses according to the City's General Plan. The largest 
land use category is residential (rural density, low density, medium density, medium-high density, 
high residential and very high density), which accounts for approximately 59 percent of the total 

existing system acreage.  

Table 2.2 Existing Service Area Land Use 

Land Use Type 
Existing Acreage(1) 

Arlanza Phoenix Northside Spruce Tequesquite Total 

Agricultural/Rural 
Residential 

364 125 0 0 0 489 

Hillside Residential 233 729 82 28 531 1,603 
Semi Rural Residential 1,053 0 1 0 59 1,113 
Very Low Density 
Residential 

43 720 12 0 225 1,000 

Low Density Residential 125 457 0 0 1,556 2,137 
Medium Density Residential 4,382 2,388 466 676 1,972 9,886 
Medium High Density 
Residential 

205 59 38 25 202 528 

High Density Residential 271 77 0 200 250 797 
Very High Density 
Residential 

52 26 0 0 10 88 

Commercial 432 254 8 41 500 1,234 
Commercial Regional Center 101 101 0 0 23 225 
Office 56 122 5 27 13 223 
Business/Office Park 872 181 930 240 941 3,164 
Industrial 17 61 220 122 56 476 
Downtown Specific Plan 0 0 16 41 346 403 
Mixed Use - Neighborhood 0 45 0 0 18 63 
Mixed Use - Urban 114 9 0 105 0 229 
Mixed Use - Village 312 48 0 7 10 378 
Public Park 128 315 268 16 690 1,417 
Private Recreation 53 87 133 0 295 568 
Open Space/Natural 
Resources 

41 145 126 0 100 411 

Public Facilities/Institutions 1,025 531 34 726 1,048 3,364 
CBU Specific Plan 142 0 0 0 0 142 
Unknown 0 1 3 3 3 10 
Total 10,019 6,482 2,342 2,258 8,848 29,949 

Notes: 
(1) Estimates include the City service area and the Highgrove area, but do not include the Jurupa, Rubidoux, or Edgemont 

CSDs. 
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2.5.2   Buildout Land Use 

Buildout is defined as complete development of the study area based on the General Plan land use 

type. Appendix 2A provides a description of the different land uses associate with the proposed 
General Plan. Table 2.3 summarizes the amount of additional land within the study area that could 
develop by land use type. The additional land accounts for vacant land within the existing 

collection system and unconnected parcel acreage that falls outside the existing collection 

system. In total, an additional 18,178 acres of land would be added to the collection system service 

area. Figure 2.4 shows the buildout land use. 

Table 2.3 Additional Developable Land Within the City Service Area 

Land Use Type Vacant Land and Unconnected Parcel Acreage 
Agricultural/Rural Residential 4,669 
Hillside Residential 4,078 
Semi Rural Residential 152 
Very Low Density Residential 2,145 
Low Density Residential 136 
Medium Density Residential 1,134 
Medium High Density Residential 153 
High Density Residential 52 
Very High Density Residential 2 
Commercial 188 
Commercial Regional Center 3 
Office 71 
Business/Office Park 850 
Industrial 184 
Downtown Specific Plan 31 
Mixed Use - Neighborhood 7 
Mixed Use - Urban 5 
Mixed Use - Village 39 
Agricultural 746 
Public Park 1,964 
Private Recreation 245 
Open Space/Natural Resources 781 
Public Facilities/Institutions 481 
Total 18,178 

Notes: 
(1) Estimates include the City service area and the Highgrove area, but do not include the Jurupa, Rubidoux, or Edgemont 

CSDs. 

At buildout, the largest additional land use category is agricultural/rural residential, which 
accounts for approximately 26 percent of the total additional land use.  

2.6   Population 
This section summarizes the City's historic and projected collection system service area 
population. Some portions of the existing City limits are not currently serviced by a municipal 
wastewater collection system. The City does however provide sewer services to the Jurupa CSD, 
the Rubidoux CSD, the Edgemont CSD, and the Highrove area. The population projections in this 
 



LE
M

O
N

ST
R

EE
TE

R

M
A

IN

BANDINI

TRA
U

TW
EIN

MAGNOLIA

BROCKTON

M
A

R
K

ET

A
IR

P
O

R
T

GRAND

CA
N

YO
N

CR
ES

T

1ST

CH
IC

A
G

O

LIMONITE

CH
IC

A
G

O

VIN
E

DEWEY

K
A

N
SA

S

VA
N

 B
U

R
EN

W
O

O
D

VI
CT

O
RI

A
VAN BUREN

CENTRAL

PA
LM

CH
IC

A
G

O

SPRUCE

CA
M

IN
O

 R
EA

L

H
IL

LS
ID

E

JURUPA

VICTORIA

D
AY

CH
ICA

G
O

UNIVERSITY

LA
 SIERRA

ORANGE

TERRACE

JURUPA

FLIGHT

RU
TI

LE

JACKSO
N

ARM
S

W
ELLS

SYCAMORE

CANYON

BR
O

C
K

TO
N

TYLER

ALESSANDRO

PI
ER

C
E

PIERCE

JACKSO
N

FAIR
 IS

LE

JEFFERSO
N

RIVERVIEW

M
ARY

PA
CI

FI
C

W
A

SH
IN

G
TO

N

ET
IW

A
N

D
A

W
A

TK
IN

S

BLAINE

JURUPA

PIERCE

ARM
STRO

N
G

CENTRAL

MARTIN LUTHER KING

PA
LM

14TH

M
O

N
RO

E

LA

CADENA

M
ADISO

N

CA
M

IN
O

 R
EA

L

CO
LE

BOX
SPRINGS

3RD

MISSION

M
T 

V
ER

N
O

N

BUENAVISTA

GALENA

CALIFORNIA

ADAM
S

CENTRAL

12TH

PIN
E

PI
N

E

RE
D

W
O

O
D

INDIANA

HOLE

MOUNTAIN VIEW

LEGRAVE

CA
N

Y
O

N
 C

R
ES

T

CENTER

CA
M

IN
O

REA
L

BR
O

C
K

TO
N

COLORADO

RIV
ER

SID
E

LIMONITE

MAGNOLIA

O
RA

N
G

E

3RD

BU
CHANAN

PIGEON PASS

KRAMERIA

MISSION

PI
G

EO
N

PA
SS

CENTRAL

EUCALYPTUS

VAN BUREN

O
LD

 M
T

V
ER

N
O

N

M
C ALLISTER

CO
U

N
TR

Y
 V

IL

ARLINGTONARLINGTON

COLUMBIA
BELLEGRAVE

IERRA

PED
LEY

ET
IW

A
N

D
A

SY
C

A
M

O
R

E
CA

N
Y

O
N

TH

ALESSANDRO

PLANNING AREA CHARACTERISTICS | VOL 3 | CH 2  | CITY OF RIVERSIDE

Legend

Existing Land Use

Agricultural

Agricultural/Rural Residential

Hillside Residential

Semi Rural Residential

Very Low Density Residential

Low Density Residential

Medium Density Residential

Medium High Density Residential

High Density Residential

Very High Density Residential

Commercial

Commercial Regional Center

Downtown Specific Plan

Orangecrest Specific Plan

CBU Specific Plan

Office

Business/Office Park

Industrial

Mixed Use - Neighborhood

Mixed Use - Village

Mixed Use - Urban; Mixed Use Urban

Public Facilities/Institutions

Private Recreation

Public Park

Open Space/Natural Resources

Vacant

Existing Service Area

City Limits

Parcels

Highway

 Figure 2.3  Existing Land Use

O
0 1 2

Miles





)*+,-60

)*+,-91

)*+,-60

%&'(215

%&'(215

%&'(215

LE
M

O
N

ST
R

EE
TE

R

M
A

IN
M

A
IN

LE
M

O
N

BANDINI

TRA
U

TW
EIN

BRO
CKTO

N

M
ARKET

A
IR

P
O

R
T

GRAND

MAGNOLIA

5TH

1ST

LIMONITE

CH
IC

A
G

O

VIN
E

3RD

DEWEY

K
A

N
SA

S

VA
N

 B
U

R
EN

W
O

O
D

VIC
TO

RIA

VAN BUREN

CENTRAL

PA
LM

CH
IC

A
G

O

SPRUCE

H
IL

LS
ID

E

JURUPA

VICTORIA

TYLER

D
AY

CH
ICA

G
O

UNIVERSITY

LA SIERRA

ORANGE

TERRACE

FLIGHT

JURUPA

RU
TI

LE

JACKSO
N

HOLE

W
ELL

S

SYCAMORE
CANYON

PIERCE

JACKSO
N

FAIR
 IS

LE

ADAM
S

JEFFERSO
N

RIVERVIEW

M
ARY

PA
CI

FI
C

W
A

SH
IN

G
TO

N

ET
IW

A
N

D
A

W
A

TK
IN

S

BLAINE

UNIVERSITY

JURUPA

PIERCE

ARM
STRO

N
G

CENTRAL

MARTIN LUTHER KING

PA
LM

CA
N

Y
O

N
CR

ES
T

14TH

M
O

N
RO

E

LA

CADENA

M
ADISO

N

CA
M

IN
O

 R
EA

L

CO
LE

BOX
SPRINGS

3RD

MISSION

M
T 

V
ER

N
O

N

BUENAVISTA

GALENA

CALIFORNIA

CENTRAL

M
ARKET

PIN
E

12TH

PI
N

E

RE
D

W
O

O
D

LA
SI

ER
R

A

INDIANA

MOUNTAIN VIEW

GRAVE

CA
N

Y
O

N
 C

R
ES

T

CENTER

BR
O

C
K

TO
N

COLORADO

RIV
ER

SID
E

MAGNOLIA

LIM
ONITE

O
RA

N
G

E

BU
CHANAN

PIGEON PASS

KRAMERIA

MISSION

PI
G

EO
N

PA
SS

CENTRAL

EUCALYPTUS

VAN BUREN

O
LD

 M
T

V
ER

N
O

N

M
C ALLISTER

CO
U

ARLINGTON
ARLINGTON

COLUMBIA

CENTRAL

PED
LEY

ET
IW

A
N

D
A

SY
C

A
M

O
R

E
CA

N
Y

O
N

ALESSANDRO

PLANNING AREA CHARACTERISTICS | VOL 3 | CH 2 | CITY OF RIVERSIDE

Legend

General Plan Land Use

Agricultural

Agricultural/Rural Residential

Hillside Residential

Semi Rural Residential

Very Low Density Residential

Low Density Residential

Medium Density Residential

Medium High Density Residential

High Density Residential

Very High Density Residential

Commercial

Commercial Regional Center

Downtown Specific Plan

Orangecrest Specific Plan

CBU Specific Plan

Office

Business/Office Park

Industrial

Mixed Use - Neighborhood

Mixed Use - Village

Mixed Use - Urban

Public Facilities/Institutions

Private Recreation

Public Park

Open Space/Natural Resources

K-RAT Core Habitat Preserve Areas

Build Out Area

City Limits

Parcels

Highway

 Figure 2.4  Study Area Buildout Land Use

O
0 1 2

Miles





PLANNING AREA CHARACTERISTICS | VOL 3 | CH 2 | CITY OF RIVERSIDE 

FINAL | JUNE 2019 | 2-11 

section include the collection system within the study area, except for the Highgrove area, which 
was also included in the population projections discussed below. Population projections for the 
Jurupa, Rubidoux, and Edgemont CSDs were not developed, as flow estimates for these areas 

were documented in separate planning documents for each agency and are considered separately.  

Table 2.4 and Table 2.5 summarize the historical and projected populations by sewer basin, 
respectively. Historic population estimates for the City service area were developed on 2010 

census block data for the year 2010, as well as the ACS census block data estimates for the years 
2011 through 2016. The population estimates were developed using GIS data, clipped to the 
current sewer service area boundaries. As shown in Table 2.4, the estimated total City Population 
for the year 2016 was approximately 310,190.  

Population projections were developed through the year 2037 (the planning horizon for this 

update to the Master Plan). These projections were developed based on GIS data by the SCAG for 
the 2016-2040 RTP/ SSC Report, clipped to the City's service area boundary, and limited by 
build-out projections. Although the SCAG projections for the City's service area population 
(excluding Jurupa, Rubidoux, and Edgemont CSDs) predict a population increase to approximately 

379,300 people by the year 2037, wastewater flow projections at build-out indicate buildout will 
occur in 2032 and will limit population growth to approximately 379,300 people in the year 2032 

and beyond. This represents a 22-percent increase above the 2016 service area population. 

Table 2.4 Historic Population by Sewer Basin 

Basin 
Service Area Population 

2010 2011 2012 2013 2014 2015 2016 
Arlanza 129,315 131,365 133,414 135,464 135,596 135,817 137,101 
Northside 13,648 13,997 14,346 14,695 15,155 14,886 15,027 
Phoenix 53,622 53,896 54,169 54,443 55,595 56,344 56,877 
Spruce 31,284 30,168 29,052 27,936 28,023 29,224 29,500 
Tequesquite 69,741 69,067 68,394 67,721 69,467 71,013 71,685 
Total 297,610 298,493 299,376 300,259 303,837 307,284 310,190 

Notes: 
(1) Source: 2010 US Census Block Data (GIS Shape File). 
(2) Source: American Community Survey (ACS) census block data estimates (GIS Shape File). 
(3) Estimates include the City service area and the Highgrove area, but do not include the Jurupa, Rubidoux, or Edgemont 

CSDs. 

Table 2.5 Projected Population by Sewer Basin 

Basin 
Service Area Population(1)(2) 

2020 2025 2030 2032 2037 
Arlanza 147,300 154,200 161,100 163,900 163,900 
Northside 18,800 19,700 206,00 20,900 20,900 
Phoenix 63,000 66,000 68,900 70,100 70,100 
Spruce 34,600 36,100 37,700 38,400 38,400 
Tequesquite 77,300 80,900 84,600 86,000 86,000 
Total 340,900 356,900 372,900 379,300 379,300 

Notes: 
(1) Source: Southern California Association of Governments (SCAG) for the 2016-2040 Regional Transportation Plan 

(RTP)/Sustainable Communities Strategy (SSC) Report (GIS Shape File). 
(2) Estimates include the City service area and the Highgrove area, but do not include the Jurupa, Rubidoux or Edgemont 

CSDs. 
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Appendix 2A 
LAND USE DESCRIPTIONS  
(PART OF GENERAL PLAN) 
 





Table 1     Land Use Designations

Land Use 

Maximum du/acre(2) or 

FAR/acre(3)

Typical du/acre(2) or 

FAR/acre(3)

Maximum Population 

Density(4)
Primary Intent of Land Use Designations

Residential Land Uses

Agricultural/Rural Residential 

(A/RR)
0.20 du/acre 0.20 du/acre 0.6 persons/acre

Implement Proposition R and Measure C; allow for 

residential use on large agricultural and citrus parcels

Hillside Residential (HR)
0.50 du/acre; 0.63 

du/acre w/PRD
0.50 du/acre

1.5 persons/acre 1.89 

persons/acre w/PRD

Implement Proposition R and Measure C; allow for 

sensitive development of residential homes where 

slopes exceed 15%

Semi-Rural Residential (SRR)
2.1 du/acre 3.3 du/acre 

w/PRD
1.5 du/acre

6.3 persons/acre 9.9 

persons/ acre w/PRD

Single family with emphasis on animal keeping

Very Low Density Residential 

(VLDR)

2.0 du/acre 3.2 du/acre 

w/PRD
1.5 du/acre

6 persons/acre 9.6 

persons/ acre w/PRD

Single family, large lot residential

Low Density Residential 

(LDR)

4.1 du/acre 6 du/acre 

w/PRD
3 du/acre

12.3 persons/acre 18 

persons/ acre w/PRD

Single family, large lot residential uses

Medium Density Residential 

(MDR)

6.2 du/acre; 8 du/acre 

w/PRD
5.5 du/acre

18.6 persons/acre 24 

persons/ acre w/PRD

Single-family residential uses

Medium-High Density 

Residential (MHDR)
14.5 du/acre 12 du/acre 43.5 persons/acre

Single family, small lot residential uses

High Density Residential 

(HDR)
29 du/acre 20 du/acre 87 persons/acre

Multi-family, condominiums and apartments

Very High Density Residential 

(VHDR)
40 du/acre 30 du/acre 120 persons/acre

Multi-family, condominiums and apartments



Table 1     Land Use Designations

Land Use 

Maximum du/acre(2) or 

FAR/acre(3)

Typical du/acre(2) or 

FAR/acre(3)

Maximum Population 

Density(4)
Primary Intent of Land Use Designations

Commercial Land Uses 

Commercial (C) 0.50 FAR 0.30 FAR N/A
Retail shops, services and other similar commercial 

development

Commercial Regional Center 

(CRC)
0.50 FAR 0.25 FAR N/A

Large, regionally serving retail, service and office uses

Office (O) 1.0 FAR 0.65 FAR N/A Office Uses

Business/Office Park (B/OP) 1.50 FAR 1.15 FAR N/A

Research/development and related flexible space; 

laboratories, offices; support commercial and light 

industrial uses

Industrial (I) 0.60 FAR 0.40 FAR N/A

Manufacturing and wholesaling; support  commercial 

uses; limited large warehouse and distribution facilities 

only at specific locations

Mixed Uses

Downtown Specific Plan 

(DSP)
Various N/A N/A

Implementation of the Downtown Specific Plan

Orangecrest Specific Plan 

(OSP)
Various N/A N/A

Implementation of the Orangecrest Specific Plan

Mixed Use - Neighborhood 

(MU-N)

10 du/acre

1.0 FAR

5 du/acre 

0.35 FAR
30 persons/acre

Neighborhood mixed-use; retail, office and residential 

uses. Horizontal integration as primary development 

pattern, with vertical integration encouraged; height 1-

2 stories

Mixed Use - Village (MU-V)
30/40 du/acre(5)

2.5 FAR

20 du/acre

2.0 FAR

90/120

persons/acre

Village mixed-use: retail, office and residential uses in 

same building; horizontal integration as appropriate; 2-

3 stories in height

Mixed Use - Urban (MU-U)
40/60 du/acre(5)

4.0 FAR

30 du/acre

2.0 FAR

120/180

persons/acre

Activity center/activity node mixed-use: retail, office 

and residential uses in same building or horizontal 

integration on same parcel; 3-4 stories in height; 

emphasis on entertainment, employment and 

studentoriented uses



Table 1     Land Use Designations

Land Use 

Maximum du/acre(2) or 

FAR/acre(3)

Typical du/acre(2) or 

FAR/acre(3)

Maximum Population 

Density(4)
Primary Intent of Land Use Designations

Community Amenities and Support

Agricultural (A) 0.20 du/acre 0.20 du/acre 0.6 persons/acre
Agricultural production; incidental residential uses

Public Park (P) N/A N/A N/A Public parks and associated facilities

Private Recreation (PR) N/A N/A N/A

Provide opportunities for primarily outdoor recreation, 

such as golf courses, equestrian centers, amusement 

parks

Open Space/Natural 

Resources (OS)
N/A N/A N/A

Protection of natural resources, creeks, hillsides, 

arroyos and other sensitive areas

Public Facilities Institutional 

(PF)
1.0 FAR 0.20 FAR N/A

Educational facilities, libraries, governmental uses, 

utilities and other community supportive functions

     du = Dwelling Unit          FAR = Floor Area Ratio 

Notes:

(2)     Residential densities are based on gross acreage, which includes streets. Example: 500 dwelling units (du) on a total of 100 acres (streets included) 

           is equal to 500 du ÷ 100 acres = 5 du/gross acre.

(3)     The floor area ratio (FAR) is the area of the building or buildings on a site or lot divided by the area of the site or lot. Example:20,000 square feet 

           floor area ÷ 80,000 square feet of site area = a FAR of .25.

(4)     Government Code Section 65302(a) requires a General Plan to state projected population for residential land uses. The intensities indicated here 

           assume an average household size of 3.0 persons, per the Department of Finance.

(5)     The higher residential densities are permissible under certain circumstances along Magnolia and University Avenues. See the description of Mixed 

          Use- Village and Mixed Use - Urban below for more information.

(1)     Source: City of Riverside - Riverside General Plan 2025 - Amended March 2013
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Chapter 3 

FLOW MONITORING PROGRAM 

3.1   Purpose 

This chapter defines the typical components of wastewater in a collection system as they pertain 
to the update of the Master Plan. The flow monitoring data and results from the flow monitoring 
program are summarized and discussed 

3.2   Wastewater Flow Components 

This section describes and provides definitions of commonly used terminology in the wastewater 
collection system analysis and evaluations conducted as part of this project. Wastewater flows 
vary according to the season. DWF or base flow is flow generated by routine water usage in the 
residential, commercial, and industrial sectors of the collection system.  

Another component of DWF is 
the contribution of dry 
weather GWI into the 
collection system. Dry weather 
GWI will enter the sewer 
system when the relative 
depth of the groundwater 
table is higher than the depth 
of the pipeline and when the 
susceptibility of the sanitary 
sewer pipe allows infiltration 
through defects such as cracks, 

misaligned joints, and broken 

pipelines. Figure 3.1 illustrates 
the various flow components 
of wastewater in general, 

which are described in detail in 
the following sections.  

WWF includes storm water 
inflow, trench infiltration, and 

GWI. The storm water inflow 
and trench infiltration 
comprise the WWF 
component termed I/I. The 
response in the sewer system 
to rainfall is seen immediately 

Note: this figure is not based on flow Data specific to the City or this update to the 
Master Plan. 

Figure 3.1 Typical Wastewater Flow Components 
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(as with inflow) or within hours after the storm (as with infiltration).  

• Base Wastewater Flow. The BWF is the flow generated by the City’s customers 
independent of wet weather influences. BWF is estimated by measuring flows during dry 
weather conditions. The flow has a diurnal pattern that varies depending on the type of 
use. Commercial and industrial patterns, though they vary depending on the type of use, 

typically have more consistent higher flows during business hours and lower flows at 
night. Furthermore, the diurnal flow pattern experienced during a weekend may vary 

from the diurnal flow experienced during a weekday. 
• Average Annual Flow. The AAF is the average flow that occurs on a daily basis 

throughout the year, including both periods of dry and wet weather conditions. 
• Average Dry Weather Flow. The ADWF is the average flow that occurs on a daily basis 

during the dry weather season. The ADWF includes the BWF generated by the City’s 
residential, commercial, and industrial users, plus the dry weather GWI component. 

• Peak Wet Weather Flow. PWWF is the highest observed flow that occurs following a 
design storm event. Wet weather I/I causes flows in the collection system to increase. 
PWWF is typically used for designing sewers, lift stations, and some unit processes in a 

treatment plant. Therefore, the PWWF and the “Design Flow” are synonymous and will 
be used interchangeably throughout this report. 

• Groundwater Infiltration. GWI is the result of extraneous water entering the sewer 
system through defects in pipes and manholes. GWI is related to the condition of the 
sewer pipes, manholes, and groundwater levels. GWI may occur throughout the year, 

although rates are typically higher in the late winter and early spring. Dry weather GWI 
(or base infiltration) cannot easily be separated from BWF by flow measurement 

techniques. Therefore, dry weather GWI is typically grouped with BWF. 
• Rain Derived Infiltration and Inflow (RDII). Infiltration is defined as storm water flows 

that enter the sewer system by percolating through the soil and then through defects in 
pipelines, manholes, and joints. Examples of infiltration entry points are cracks in 

pipelines, misaligned joints, and root penetration. Inflow is defined as storm water that 

enters the sewer system via storm drain cross connections, leaky manhole covers, or 

cleanouts. Examples of inflow entry points are roof drain and downspout connections, 

leaky manhole covers, and illegal storm drain connections. Some of the most common 

sources of I/I are shown on Figure 3.2. The adverse effects of I/I entering the sewer system 
is that it increases both the flow volume and peak flows, as illustrated on Figure 3.3. 

3.3   Temporary Flow Monitoring Program 
As part of the Scope of Services for this update of the Master Plan, Carollo contracted with V&A 
to conduct a temporary flow monitoring program within the City wastewater sewer collection 
system. The purpose of the flow monitoring program was to assist in the development of design 
flow criteria, and to correlate actual collection system flows to the hydraulic model predicted 

flows. Flow monitoring data was also used to calibrate the collection system hydraulic model for 
dry weather and wet weather flow, and to help to identify areas of the system with the highest 

rates of I/I. The temporary flow monitoring program was conducted for a period of approximately 
6 weeks from January 25, 2017 to March 8, 2017. 
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Figure 3.2 Typical Sources of Infiltration and Inflow 
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Figure 3.3 Typical Effects of Infiltration and Inflow 
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V&A summarized the flow monitoring program and was submitted to the City as a stand-alone 
report. A copy of the report is included in Appendix 3A. 

3.3.1   Flow Monitoring Sites and Tributary Areas 

A total of 60 open-channel flowmeters were installed at locations selected by Carollo and modified 
based on South Star’s comments. A copy of South Star's comments of the proposed flow 

monitoring sites is included in Appendix 3B. Meter sites were selected to best isolate and model 
the critical areas and subareas within the sewer system. The 60 flow monitoring locations, as well 

as their respective tributary areas are shown on Figure 3.4. Table 3.1 lists the flow monitoring 
locations and the diameters for the sewers where the meters were installed. Figure 3.5 provides a 
schematic illustration of the flow monitoring locations. 

Table 3.1 Temporary Flow Monitoring Locations 

Meter Site 
Pipe Diameter(1) 

(inches) 
Location(1) 

ARL-02 27 End of Acorn Street  

ARL-03 51 WWTP 

ARL-04 42 Van Buren Boulevard and Jurupa Avenue 

ARL-05 12 Van Buren Boulevard and Arlington Avenue 

ARL-06A 24 Jackson Street near Shakey's Pizza  

ARL-06B 27 Van Buren Boulevard near Van Buren Animal Hospital  

ARL-07A 36 Montgomery Street and Janet Avenue (Parking Lot, 400 feet East) 

ARL-07B 33 Van Buren Boulevard and Challen Avenue  

ARL-08 15 End of Sequoia Street 

ARL-09 21 California Avenue between Nessel Street and Wheeler Street 

ARL-10 12 Monroe Street north of Diana Avenue  

ARL-11 12 Riverwalk Parkway near Highway 91 On-Ramp 

ARL-12 21 Riverwalk Parkway near Highway 91 On-Ramp 

ARL-13 18 Cypress Avenue and Wohlstetter Street  

ARL-14 27 Canal near Riverwalk Parkway and Highway 91 On-Ramp 

ARL-15 18 Collett Avenue between Torrey Pines Drive and Newby Drive 

ARL-16 21 La Sierra Avenue and Pierce Street  

ARL-17A 18 Golden Avenue south of Rancho Del Oro Drive  

ARL-17B 15 La Sierra Avenue north of Magnolia Avenue  

ARL-18 18 Jones Avenue and Hole Avenue  

ARL-19A 18 Hole Avenue west of Jones Avenue  

ARL-19B 18 Bushnell Avenue between Doane Avenue and Hiers Avenue  

ARL-20 12 Mitchell Avenue north of Gramercy Pl.  

ARL-21 10 End of Fillmore Street  

NOR-01 36 Mission Boulevard and Buena Vista Avenue  

NOR-02 10 Canal by Fairgrounds Street between Keats Drive and Fairmount 
Boulevard  

NOR-03 18 Strong Street west of Fairmount Boulevard  

NOR-04A 15 Strong Street between Fairmount Boulevard and Main Street  
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Table 3.1 Temporary Flow Monitoring Locations (continued) 

Meter Site 
Pipe Diameter(1) 

(inches) 
Location(1) 

NOR-04B 24 Strong Street between Fairmount Boulevard and Main Street  

NOR-05 24 La Cadena Drive and Spring Garden Street  

NOR-06 15 East of I215 and Tolouse Avenue  

NOR-07 10 Palmyrita Avenue and Mt. Vernon Avenue  

PHO-01 48 WWTP 

PHO-02 24 Jurupa Avenue west of Tucson Court 

PHO-03 10 Rubidoux Avenue north of Old Ranch Road 

PHO-04 15 Central Avenue between Phoenix Avenue and Rexford Drive 

PHO-05 21 Arlington Avenue and Barcelona Way 

PHO-06 18 Arlington Avenue and Maude Street 

PHO-07 18 Washington Street and Harvest Lane 

SPR-01 12 Market Street south of Northbend Street  

SPR-02A 24 Spruce Street west of Highway 91 

SPR-02B 10 3rd Street west of Chicago Avenue  

SPR-02C 12 Chicago Avenue north of 3rd Street  

SPR-02D 12 Chicago Avenue north of Linden Street  

SPR-03 15 Spruce Street west of Atlanta Avenue  

SPR-04 18 University Avenue and Campus Drive  

SPR-05 12 Big Springs Drive and Valencia Drive  

SPR-06 8 Kansas Avenue north of 4th Street 

TEQ-01A 35 Tequesquite Avenue and Pine Street 

TEQ-01B 24 Brooks Street  

TEQ-02 27 Tequesquite Avenue between Palm Avenue and Pine Street 

TEQ-03 10 Le Conte Drive and South Street 

TEQ-04 18 West of Chicago Avenue and Oroblanco Avenue 

TEQ-05 30 West of Chicago Avenue and Oroblanco Avenue 

TEQ-06A 10 Day Street and Highway 60 

TEQ-06B 18 Cottonwood Avenue and Old 215 Frontage Road 

TEQ-07 18 East of Zamora Way and Wood Road 

TEQ-08 18 Zamora Way and Wood Road 

TEQ-09 18 Vine Street and 10th Street 

TEQ-10 8 Chicago Avenue east of Jasper Lane  
Notes: 
(1) Source: V&A 2017 Sanitary Sewer Flow Monitoring. 
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3.3.2   Flowmeter Installation and Flow Calculation 

V&A reviewed the hydraulics of the selected flow monitoring locations to select the optimal flow 

monitoring technology. For this project, Hach FL  flowmeters were selected. Sigma 

Submerged AV sensors use a pressure transducer to collect depth readings and ultrasonic Doppler 

sensors on the probe to determine the average fluid velocity. 

In order to ensure that each meter was accurate and calibrated, manual level and velocity 

measurements were taken by V&A when each meter was installed and again when they were 

removed. These manual measurements were compared to simultaneous level and velocity 

readings from the flowmeters. The pipe diameter was also verified, because the pipe diameter is 

needed to calculate flow rate in a pipe based on the velocity and level measurements. In addition, 

the depth of sediment, if any, was measured as this affects the cross sectional area of flow within 

a pipe. Figure .  shows the location of the temporary flowmeters. V&A conducted an analysis of 

the data retrieved from each flowmeter, and made adjustments as needed for calibration based 

on the field measurements, and to account for any sediment build up. Flow data collected in 

 minute intervals throughout the flow monitoring period. The flow at each meter was then 

calculated at ‐minute intervals based on the continuity equation: 

Q = V x A 

where: 

Q = Pipeline flow rate, cfs. 

V = Average velocity, ft/s. 

A = Cross sectional flow area, ft . 

3.3.3   Rain Gauges 

Six rain gauges were installed by V&A as part of the flow monitoring program to capture rainfall 

that occurred throughout the study area. The location of each rain gauge is summarized in 

Table . . V&A performed a quality assurance, and quality control review of the data from these 

six rain gauges to ensure their accuracy for the purposes of this study. Rainfall data was collected 

in ‐minute intervals throughout the flow monitoring period. Figure .  shows the location of the 

rain gauges. 

Table .  Rain Gauge Locations( ) 

Rain Gauge ID Installed By Location 

RG North V&A / th Pump Station 

RG NW V&A RWQCP 

RG SW V&A Pierce Pump Station 

RG Central V&A Garden Hills Pump Station 

RG SE V&A Wood Pump Station 

RG East V&A River Crest Pump Station 

Notes: 
( ) Source: V&A  Sanitary Sewer Flow Monitoring. 

3.4   Flow Monitoring Results 

This section summarizes the results of the flow monitoring program, including dry weather flow 

data, rainfall data, and wet weather flow data. Appendix A includes additional data summaries 
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and other information associated with the remaining meter sites. The following notes were made 
by V&A about the flow monitoring results: 

• ARL-02: Odd ADWF diurnal patterns likely due to upstream splits. 
• ARL-05 and ARL-13: the metering data indicates that these sites experienced high and 

sustained I/I from the February 17-18, 2017, rainfall event. 
• ARL-15 and ARL-18: Suspected high GWI at these metering sites.  
• ARL-17B: No appreciable data and did not active during February 17-18, 2017, rainfall 

event. 
• NOR-04B and NOR-05: Appears that NOR-05 flows directly to NOR-04B. 
• NOR-07: Downstream of lift station with very large swings in flow data. Meter failed 

between February 2-14, 2017. 
• PHO-02, PHO-04, and PHO-05: Potentially high GWI in these regions.  
• SPR-02C and SPR-03: These meter sites experience hydraulic drifting, backflow and 

hydraulic interplay between SPR-02C and SPR-03. Hydraulic drifting is when the velocity 

or depth drift over a wide range without change in the depth or velocity, respectively. 
Backflow is when a pipe experiences a buildup of flow due to a restriction downstream. 

• SPR-02D: Overflow line did not activate because of minimal flow.  
• SPR-04: During the February 17-18, 2017, rain event the peak flow is the same or less than 

SPR-05 peak flow. Most I/I coming from meter SPR-05. 
• TEQ-01B: This pipe is abandoned and the City rerouted flows through new pipe not in 

their GIS system. 
• TEQ-03: this meter site experiences drifting hydraulics. Hydraulic drifting is when the 

velocity or depth drift over a wide range without change in the depth or velocity, 

respectively.  
• TEQ-06A: Meted failed February 9-14, 2017. 
• TEQ-08: Reverse flow condition on occasion. Reverse flow occurs when there is a 

downstream restriction. A lift station is downstream from meter TEQ-08. 

In general, the following observations were made about the flow monitoring sites during the 

program: 

• I/I experienced in the collection system was generally observed to be associated with 
short-term inflow, and medium-term I/I response. 
 Short-term inflow responses are sewers that experience a rapid response to rainfall 

as a result of direct connections to the sewer system from open cleanouts, 

connections from property storm drain and cross connections with storm drains. 
These hydrographs occur over short durations with high peaks, the contributing 

inflow stops soon after the rain stops. 
 Medium-term I/I responses are sewers that experience a delayed and lessened 

response to rainfall. 
• In general, significant surcharging was not observed in the data. 
• Only minor evidence of sediment accumulation was seen in the system. 
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Figure 3.5 Temporary Flow Monitoring Schematic 
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3.4.1   Dry Weather Flow Data 

The purpose of the DWF flow monitoring was to establish baseline wastewater flows throughout 
collection system. During the flow monitoring period, depth and velocity data were collected at 

each meter at 15-minute intervals. Carollo aggregated the 15-minute data to hourly data for use 
in the hydraulic model. Characteristic dry weather 24-hour diurnal flow patterns for each site were 
developed based on the hourly data. This hourly flow data was then used to calibrate the hydraulic 
model for the observed dry weather flows during the flow monitoring period.  

Hourly patterns for weekday and weekend flows vary and are separated to better understand dry 
weather flow. V&A used the data from days least affected by rainfall to estimate the weekday and 
weekend ADWF. In addition, V&A provided estimates for the average weekday and weekend 

levels and velocities at each site, which are used in dry weather flow calibration. Figure 3.7 
illustrates a typical variation of weekday and weekend flow in the City, which is based on the data 

collection from flowmeter site ARL-20. Table 3.3 summarizes the dry weather flows at each meter.  

 

Figure 3.7 Typical Weekday vs. Weekend Dry Weather Flow Variation (ARL-20) 

Table 3.3 Average Dry Weather Flows Summary(1) 

Meter Site 
Weekday ADWF 

(mgd) 
Weekend ADWF 

(mgd) 
Overall ADWF 

(mgd) 
Weekend/ 

Weekday Ratio 

ARL-02 1.14 0.96 1.09 0.84 
ARL-03 8.72 9.06 8.81 1.04 
ARL-04 8.21 8.28 8.23 1.01 
ARL-05 0.66 0.70 0.67 1.07 

ARL-06A 1.80 1.85 1.81 1.03 
ARL-06B 0.79 0.82 0.80 1.05 
ARL-07A 4.22 4.17 4.20 0.99 
ARL-07B 0.03 0.04 0.03 1.20 
ARL-08 0.64 0.66 0.64 1.03 
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Table 3.3 Average Dry Weather Flows Summary(1) (continued) 

Meter Site 
Weekday ADWF 

(mgd) 
Weekend ADWF 

(mgd) 
Overall ADWF 

(mgd) 
Weekend/ 

Weekday Ratio 

ARL-09 1.26 1.24 1.26 0.98 
ARL-10 0.48 0.43 0.46 0.91 
ARL-11 0.26 0.25 0.26 0.96 
ARL-12 0.36 0.37 0.37 1.03 
ARL-13 0.60 0.62 0.60 1.03 
ARL-14 3.41 3.51 3.44 1.03 
ARL-15 1.15 1.19 1.16 1.04 
ARL-16 1.18 1.12 1.16 0.95 

ARL-17A 0.91 0.91 0.91 1.00 
ARL-17B 0.00 0.00 0.00 1.07 
ARL-18 0.71 0.71 0.71 1.00 

ARL-19A 0.12 0.13 0.12 1.04 
ARL-19B 0.59 0.64 0.60 1.08 
ARL-20 0.41 0.47 0.43 1.14 
ARL-21 0.58 0.60 0.59 1.04 
NOR-01 4.53 4.21 4.44 0.93 
NOR-02 0.14 0.14 0.14 1.03 
NOR-03 0.13 0.12 0.12 0.94 

NOR-04A 0.25 0.24 0.25 0.96 
NOR-04B 0.61 0.50 0.58 0.81 
NOR-05 0.54 0.42 0.51 0.77 
NOR-06 0.02 0.03 0.02 1.23 
NOR-07 0.13 0.06 0.11 0.46 
PHO-01 14.53 14.54 14.53 1.00 
PHO-02 2.84 2.91 2.86 1.03 
PHO-03 0.52 0.49 0.51 0.95 
PHO-04 0.54 0.55 0.54 1.00 
PHO-05 1.53 1.49 1.52 0.97 
PHO-06 0.39 0.39 0.39 0.98 
PHO-07 0.41 0.43 0.42 1.05 
SPR-01 0.75 0.74 0.74 0.99 

SPR-02A 2.58 2.49 2.55 0.97 
SPR-02B 0.03 0.02 0.02 0.88 
SPR-02C 1.03 0.91 0.99 0.88 
SPR-02D 0.00 0.00 0.00 1.12 
SPR-03 1.00 0.99 0.99 0.99 
SPR-04 0.69 0.50 0.63 0.72 
SPR-05 0.30 0.32 0.31 1.05 
SPR-06 0.30 0.31 0.30 1.06 

TEQ-01A 5.08 5.22 5.12 1.03 
TEQ-01B 0.00 0.00 0.00 0.99 
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Table 3.3 Average Dry Weather Flows Summary(1) (continued) 

Meter Site 
Weekday ADWF 

(mgd) 
Weekend ADWF 

(mgd) 
Overall ADWF 

(mgd) 
Weekend/ 

Weekday Ratio 

TEQ-02 1.64 1.60 1.63 0.97 
TEQ-03 0.37 0.41 0.38 1.11 
TEQ-04 0.97 1.05 1.00 1.08 
TEQ-05 3.25 3.33 3.27 1.03 

TEQ-06A 0.11 0.11 0.11 1.03 
TEQ-06B 0.43 0.45 0.44 1.04 
TEQ-07 1.24 1.32 1.26 1.07 
TEQ-08 0.49 0.53 0.50 1.09 
TEQ-09 0.65 0.62 0.64 0.95 
TEQ-10 0.49 0.44 0.47 0.91 

Notes: 
(1) Source: V&A 2017 Sanitary Sewer Flow Monitoring. 

3.4.2   Rainfall Data 

The rainfall data collected by V&A was used to correlate I/I response observed in the collection to 
specific storm recurrence intervals. The largest rainfall event captured during the monitoring 
period occurred during February 17-18, 2017. The rain gauges recorded between 0.82-inches and 
1.42-inches during this period, depending on rain gauge location. The February 17-18, 2017, 
rainfall event has been classified as less than 2-year, 24-hour event for all six rain gauges based on 
the NOAA Atlas 14. Table 3.4 summarizes the total rainfall recorded at each of the six rain gauges 
during the February 17-18, 2017, rain event.  

Table 3.4 Total Rainfall during February 17-18, 2017, Rain Event(1) 

Rain Gauge Total Rain Fall (in) 

RG North 1.06 

RG NW 1.42 

RG SW 0.82 

RG Central 1.33 

RG SE 1.36 

RG East 1.15 
Notes: 
(1) Source: V&A 2017 Sanitary Sewer Flow Monitoring. 

3.4.3   Wet Weather Flow Data 

The flow monitoring data was also evaluated to determine how the collection system responds to 
wet weather events. As mentioned above, the flow monitoring program captured one significant 
rainfall event. The rainfall event that occurred on February 17-18, 2017, rain event was associated 
with the largest I/I response during the flow monitoring period, and was the most appropriate to 

be used for I/I analysis and model calibration. Table 3.5 summarizes the February 17-18, 2017, rain 
event flow monitoring results. 
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Table 3.5 February 17-18, 2017, Rain Event Results Summary(1) 

Meter Site 
Measured 

Diameter (in) 
ADWF  
(mgd) 

Measured 
PWWF (mgd) 

Peaking 
Factor 

Peak I/I Rate 
(mgd) 

Total I/I  
(gal) 

Peak Level  
(in) 

d/D Ratio 

ARL-02 27 1.09 1.97 1.80 0.57 98,900 4.0 0.15 

ARL-03 51 8.82 19.66 2.23 8.92 2,717,700 25.1 0.49 

ARL-04 42 8.23 16.33 1.98 6.32 1,906,100 24.6 0.58 

ARL-05 12 0.67 1.28 1.91 0.49 147,900 9.7 0.81 

ARL-06A 24 1.81 3.30 1.82 1.21 288,000 14.0 0.58 

ARL-06B 27 0.80 1.97 2.47 1.03 313,500 12.1 0.45 

ARL-07A 36 4.20 7.99 1.90 3.21 666,000 20.5 0.57 

ARL-07B 33 0.04 0.13 3.82 0.07 5,200 2.4 0.07 

ARL-08 15 0.64 2.25 3.51 1.45 456,000 7.6 0.50 

ARL-09 21 1.26 2.26 1.80 0.80 160,100 9.4 0.45 

ARL-10 12 0.46 1.17 2.53 0.70 99,700 5.5 0.45 

ARL-11 12 0.26 0.59 2.24 0.31 63,300 6.2 0.52 

ARL-12 21 0.37 1.16 3.16 0.75 100,000 15.8 0.75 

ARL-13 18 0.61 1.52 2.51 0.82 198,900 8.8 0.49 

ARL-14 27 3.44 7.24 2.10 3.19 850,700 20.3 0.75 

ARL-15 18 1.16 3.22 2.77 1.69 354,000 16.9 0.94 

ARL-16 21 1.16 2.75 2.36 1.37 385,900 10.1 0.48 

ARL-17A 18 0.91 1.80 1.83 0.69 176,900 8.9 0.50 

ARL-17B(2) 15 0.00 0.00 1.78 0.00 100 0.9 0.06 

ARL-18 18 0.71 1.74 2.46 0.93 201,200 12.4 0.69 

ARL-19A 18 0.12 0.51 4.13 0.35 80,600 6.2 0.35 

ARL-19B 18 0.60 1.56 2.59 0.79 198,800 12.3 0.68 

ARL-20 12 0.43 1.09 2.52 0.57 159,300 5.6 0.47 

ARL-21 10 0.59 0.90 1.53 0.20 77,800 5.0 0.50 

NOR-01 36 4.44 8.17 1.84 2.84 532,400 12.7 0.35 
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Table 3.5 February 17-18, 2017, Rain Event Results Summary(1) (continued) 

Meter Site 
Measured 

Diameter (in) 
ADWF  
(mgd) 

Measured 
PWWF (mgd) 

Peaking 
Factor 

Peak I/I Rate 
(mgd) 

Total I/I  
(gal) 

Peak Level  
(in) 

d/D Ratio 

NOR-02 10 0.14 0.27 1.93 0.10 1,300 3.3 0.33 

NOR-03 18 0.12 0.34 2.74 0.20 32,600 4.9 0.27 

NOR-04A 15 0.25 0.65 2.64 0.40 57,600 5.9 0.39 

NOR-04B 24 0.58 1.21 2.09 0.80 77,900 5.2 0.21 

NOR-05 24 0.51 1.17 2.31 0.86 110,100 6.1 0.26 

NOR-06 15 0.02 0.11 4.81 0.08 13,600 1.6 0.11 

NOR-07 10 0.11 0.57 5.20 3.41 39,200 3.3 0.33 

PHO-01 48 14.53 23.31 1.60 6.47 1,960,400 45.6 0.95 

PHO-02 24 2.86 5.59 1.96 2.20 646,600 20.6 0.86 

PHO-03 10 0.51 1.96 3.87 1.36 128,100 5.0 0.50 

PHO-04 15 0.55 1.27 2.33 0.06 119,900 7.3 0.49 

PHO-05 21 1.52 2.80 1.84 1.04 297,600 6.2 0.29 

PHO-06 18 0.39 0.93 2.38 0.50 85,100 4.4 0.24 

PHO-07 18 0.42 0.94 2.26 0.47 112,800 3.9 0.22 

SPR-01 12 0.74 2.27 3.05 1.27 200,200 7.3 0.60 

SPR-02A 24 2.55 3.88 1.52 1.08 108,100 10.0 0.42 

SPR-02B 10 0.03 0.04 1.73 0.02 1,700 1.5 0.15 

SPR-02C 12 1.00 1.83 1.84 0.79 151,600 5.4 0.45 

SPR-02D(2) 12 0.00 0.01 4.19 0.01 -100 1.8 0.15 

SPR-03 15 0.99 1.76 1.77 0.68 105,500 6.1 0.41 

SPR-04 18 0.63 1.09 1.72 0.31 56,300 5.2 0.29 

SPR-05 12 0.31 0.83 2.68 0.53 33,300 3.9 0.32 

SPR-06 8 0.30 1.02 3.38 0.61 70,200 7.5 0.94 

TEQ-01A 35 5.12 8.12 1.59 2.34 631,400 12.8 0.37 

TEQ-01B 24 0.00 0.00 2.28 0.00 -100 0.5 0.02 
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Table 3.5 February 17-18, 2017, Rain Event Results Summary(1) (continued) 

Meter Site 
Measured 

Diameter (in) 
ADWF  
(mgd) 

Measured 
PWWF (mgd) 

Peaking 
Factor 

Peak I/I Rate 
(mgd) 

Total I/I  
(gal) 

Peak Level  
(in) 

d/D Ratio 

TEQ-02 27 1.63 3.87 2.38 1.98 363,100 12.0 0.44 

TEQ-03 10 0.38 0.62 1.62 0.19 22,800 3.7 0.37 

TEQ-04 18 1.00 2.01 2.02 0.85 251,100 6.6 0.37 

TEQ-05 30 3.27 5.43 1.66 2.00 548,300 7.7 0.26 

TEQ-06A 10 0.11 0.42 3.86 0.33 40,700 2.0 0.20 

TEQ-06B 18 0.44 1.01 2.32 0.49 115,300 8.8 0.49 

TEQ-07 18 1.26 2.49 1.98 0.72 165,100 8.0 0.44 

TEQ-08 18 0.50 1.00 2.01 0.45 93,700 9.7 0.54 

TEQ-09 18 0.64 1.49 2.32 0.75 117,000 4.4 0.24 

TEQ-10 8 0.47 0.77 1.63 0.31 65,100 3.1 0.39 
Notes: 
(1) Source: V&A 2017 Sanitary Sewer Flow Monitoring. 
(2) Did not activate during the February 17-18, 2017 storm event. 
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Figure 3.8 shows an example of the wet weather response at flowmeter site TEQ-02 during 

February 17 through 18, 2017, rain event. Figure 3.8 illustrates the volume of I/I that entered the 
system from the collection system upstream of flowmeter site TEQ-02. The dashed line is the 
ADWF while the black line is the measured flow from the flow monitoring period. As can be seen 
on Figure 3.8, discernible amounts of I/I do enter the system during wet weather events. Additional 
wet weather monitoring results for all meters can be found in the flow monitoring report prepared 
by V&A in Appendix 3A. 

 

Figure 3.8 Example Wet Weather Flow Response (TEQ-02) 
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MEMORANDUM

DATE: 1/2/2017 

TO: TIM LOPER, CAROLLO ENGINEERS 

FROM: SANDY CALDWELL, PROJECT MANAGER 

CC:  

RE: CITY OF RIVERSIDE WASTEWATER MASTER PLAN UPDATE – TASK 3, FLOW 
MONITORING REVIEW 

As requested I have review the proposed flow monitoring sites and have the 
following comments: 

General: 

Recommend a field review of the sites either prior to or in conjunction with 
applying for a City “Street Opening Permit”.  This permit is like an encroachment 
permit required by other agencies.  Be aware this permit will probably be issued 
and managed by City Hall personnel.  They will be concerned with safety and 
impacts to traffic, therefore moving a planned monitoring point from outside street 
right-of-way to within the street may cause a delay during installation. 

Also recommend that Ernie Marquez be asked to set up a meeting with City Hall 
personnel either just prior to or at the application submittal for the “Street 
Opening Permit”.  In this way you can provide information on the placement of 
the monitors and traffic control.  Keep in mind City personnel may require night 
time work within arterial streets.  And they may restrict night time work within 
residential areas. 

Tequesquite Basin: 

 Add a monitoring point (say TEQ-02B) along the 36-inch sewer in 
Tequesquite Avenue near Pine Street. 

 Add a monitoring point along the Tequesquite Trunk Sewer near its 
intersection with Olivewood Avenue.  This will help determine if inflow is 
coming from upstream within Victoria Club or within the Riverside City 
College. 

 Move TEQ-03 upstream for easier access. 

 Move TEQ-05 to be adjacent to TEQ-04A and possibly rename. 

 To ease access to a manhole it may be better to move TEQ-10 upstream. 

 Eliminate TEQ-04B in Canyon Crest Drive.  Plan S-1669 eliminated the 
12-inch connection to the 24-inch line in Central Avenue.  Current flows in 
the 12-inch line should be minimal. 
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 Unless the City has repaired/installed meters for the Edgemont 
Community Services District connections, since I worked for the City, you 
should plan on adding two meters in the Box Springs area of the 
Tequesquite system.  One would be in Cottonwood Avenue near I-215 
and the other would be behind the Best Buy adjacent to SR-60. 

Arlington Basin: 

 Doesn’t the City already have a meter within the Plant that would eliminate 
the need for ARL-01? 

 Update the system layout along Van Buren Boulevard between Morris 
Street and Jackson Avenue per S-2064.  I’ll attach a digital copy to the 
transmitting Email. 

 ARL-07B is located at a confluence manhole.  However there shouldn’t be 
much, if any, flow coming from the 33-inch branch.  The monitor should be 
moved downstream. 

 ARL-11 should be relocated northerly along Pierce/Riverwalk to get out of 
the confluence manhole with the 27-inch and 21-inch lines. 

 Eliminate ARL-13.  This 21-inch line is owned and operated by Western 
Municipal Water District and is not connected to the City’s system. 

 Relocate ARL-21 downstream to be within Fillmore Street.  The proposed 
location is within SAWPA’s facility and will require an additional 
permission to install a monitor. 

Northside Basin: 

 Recommend relocating NOR-01 to the next manhole downstream.  During 
a major storm access to the current planned location may be cut off by 
flooding. 

 Recommend placement of a meter within East La Cadena at the City’s 
northern limits, if the County has connected to the City’s line and there is 
no metering station to obtain data. 

 In addition recommend placement of a meter near Palmyrita Avenue and 
Mt. Vernon Avenue, if the County has started development along Pigeon 
Pass Road and the Pigeon Pass Pump Station has become operational.  
Apparently the pump station plans, S-1893, were never scanned onto the 
City website, recommend the City search their files for the original plans. 

 The location of SPR-01A should be considered part of the Northside Basin 
and should be renumbered. 
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 Recommend placing a monitor just downstream of the Kansas Avenue 
and Patterson Street intersection.  When a storm occurs, the end of the 
Patterson Street floods, in order to drain the street either the adjacent 
property owner or Street Maintenance personnel open the sewer manhole 
at the end of the street.  The monitor may assist in showing the poor street 
drainage cost to the Sewer Fund and how much improved street drainage 
is needed. 

Phoenix Basin: 

 Doesn’t the City already have a meter within the Plant that would eliminate 
the need for PHO-01? 

 The location of PHO-03B needs to be rethought.  The collection system 
was changed in this area when the Magnolia Avenue Underpass was 
constructed.  Take a look at plan S-2042 a digital copy is attached to the 
transmitting Email. 

Spruce Basin: 

 Relocate SPR-01A to a manhole on plan S-1787 near Market Street and 
the extension of Spruce Street. 

 Eliminate SPR-01B.  This manhole is at the high point of the Tequesquite 
Basin. 

 The sewer system within Chicago Avenue between Third Street and 
University Avenue has a couple of manholes that allows the flow to be 
split.  Attached to the transmitting Email is a copy of S-800 that shows the 
design of these manholes.  Recommend not only having SPR-02B on 
Third Street downstream of Chicago Avenue but also place a monitor in a 
manhole in Chicago Avenue north of Third Street which is also 
downstream of the intersection.  In addition monitors should be placed at 
the Chicago Avenue and Linden Street intersection to document how the 
splitting of the flow impacts the sewer system. 

 Recommend placement of a monitor in a manhole along Big Springs Road 
just downstream of Valencia Hill Drive.  Big Springs Road was constructed 
with a concrete “V” gutter cross section.  The sewer manholes are 5 feet 
off the street centerline and therefore at the edge of the gutter.  This 
monitor will provide not only possible inflow information from along Big 
Spring Road but also in conjunction with the planned downstream monitor, 
SPR-04, will show if the University of California Riverside has accidently 
cross connected their storm drain system with the City’s sewer system. 

 

If there are any questions please call 909-581-7661 or write me at 
scaldwell@southstareng.com. 

 
Attachments to transmitting Email:  S-800, S-2042, and S-2064. 
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Chapter 4 

COLLECTION SYSTEM FACILITIES AND 

HYDRAULIC MODEL 

4.1   Purpose 

This Chapter describes the City’s existing wastewater collection system facilities, hydraulic model 

development,  and  hydraulic  model  calibration.  A  detailed  summary  of  the  hydraulic  model 

calibration steps, standards, and results for both ADWF and WWF conditions are also provided. 

4.2   Collection System Facilities 

The City’s collection system consists of gravity sewers, lift stations, associated force mains, and 

several  special  structures/flow  diversions  that  collect  and  convey wastewater  to  the RWQCP, 

which  is  located on Acorn Street  just north of Jurupa Avenue. The City’s wastewater collection 

system  has  approximately  ,   manholes,    lift  stations,  .   miles  of  force  mains,  and 

approximately   miles of gravity sewer pipes according to the City's GIS database. Figure  .  

presents the City’s existing collection system. 

The  collection  system  conveys wastewater primarily by gravity  flow.  In addition  to  customers 

within the service area, the RWQCP also serves flows from the Jurupa, Rubidoux, and Edgemont 

CSDs and the Highgrove Community. The Jurupa and Rubidoux CSDs have exclusive force mains 

bringing  flows  to  the RWQCP. The Edgemont CSD and Highgrove Community have  individual 

agreements with the City to route wastewater flows through the City's collection system to the 

RWQCP via the Santa Ana Truck Sewer Line (Riverside/Hillside). 

4.2.1   Gravity Collection System 

The City’s existing sanitary sewer collection system  is comprised of approximately   miles of 

gravity sewer up to   inches in diameter, and approximately  ,  manholes. Table  .  presents 

a summary by diameter of the known gravity sewers in the collection system. Table  .  through 

Table  .  summarize gravity sewers owned by the City according to the City's most recent GIS 

database. 

Table  .   Collection System Gravity Pipeline Summary 

Diameter 
(inches) 

Length( ),( ) 
(miles) 

Percent of 
System 

Diameter 
(inches) 

Length( ),( ) 
(miles) 

Percent of 
System 

Unknown  .   . %    .   . % 

  .   < . %    .   . % 

  .   . %    .   . % 

  .   . %    .   . % 

  .   . %    .   . % 
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Table  .   Collection System Gravity Pipeline Summary (continued) 

Diameter 
(inches) 

Length( ),( ) 
(miles) 

Percent of 
System 

Diameter 
(inches) 

Length( ),( ) 
(miles) 

Percent of 
System 

  .   . %    .   . % 

  .   . %    .   . % 

  .   . %    .   . % 

  .   . %    .   . % 

  .   . %    .   . % 

  .   . %  Total  .   ‐‐ 
Notes: 
( ) Source: City of Riverside GIS database. 
( ) Total lengths include only pipes owned by the City of Riverside. 

As shown in Table  . , approximately   percent of the system is   inches in diameter and smaller, 

with the majority (  percent) being  ‐inches in diameter. 

Table  .  summarizes the gravity collection system by pipe material. As shown in Table  . , the 

majority of the collection system (  percent) consists of VCP, and approximately   percent of the 

collection system consists of PVC pipe. 

Table  .   Collection System Gravity Pipeline Material Summary 

Material  Length( ),( ) (miles)  Percent of System (by length) 

ABS  .   < . % 

ABS Truss Pipe  .   . % 

ACP  Less than   ft  < . % 

Cast Iron Pipe  .   . % 

Concrete  .   . % 

Ductile Iron Pipe  .   . % 

ML&C  .   < . % 

PVC  .   . % 

RCP  .   . % 

Steel  .   < . % 

Techite  Less than   ft  < . % 

VCP  .   . % 

Unknown  .   . % 

Total  .   ‐‐ 

Notes: 
( ) Source: City of Riverside GIS data base. 
( ) Total lengths include only pipes owned by the City of Riverside. 
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Table 4.3 summarizes the gravity collection system by installation year. As shown in Table 4.3, less 
than 4 percent of the collection system was originally installed before 1950. Approximately 

53 percent of the system was installed between 1951 and 1980 (25 percent of the system was 
installed in the 1950s) and approximately 32 percent of the system was installed since 1980. The 

remaining 11 percent of the gravity pipes did not have an assigned installation year in the City's 
GIS database. 

Table 4.3 Collection System Gravity Pipeline Installation Year Summary 

Years Length(1)(2) (miles) Percent of System (by length) 
Unknown 82.7 10.6% 
Pre 1900 0.2 <0.1% 

1900-1910 0.1 <0.1% 
1911-1920 1.6 0.2% 
1921-1930 4.6 0.6% 
1931-1940 2.5 0.3% 
1941-1950 19.6 2.5% 
1951-1960 192.9 24.7% 
1961-1970 118.5 15.1% 
1971-1980 106.8 13.7% 
1981-1990 113.2 14.5% 
1991-2000 54.7 7.0% 
2001-2010 84.1 10.7% 
2011-2017 1.0 0.1% 

Total 782.3 100.0 % 
Notes: 
(1) Source: City of Riverside GIS data base. 
(2) Total lengths include only pipes owned by the City of Riverside. 

4.2.2   Lift Stations 

The City operates and maintains 20 active wastewater lift stations throughout the City (excluding 
private and abandoned lift stations). Figure 4.1 shows the location of each lift station. Table 4.4 
summarizes the available design data for each of the City’s active lift stations. 

Table 4.4 Lift Station Summary 

Lift Station Street Address 
No. of 
Pumps 

Capacity (per pump) Firm 
Capacity(4) 

(mgd) 

Pump 
Power 

(hp) (gpm) (mgd) 

Apostle(1) 1978 Apostle Drive 2 80 0.12 0.12 10 
Atherton(2) 4966 Jurupa Avenue 2 80 0.12 0.12 2 

Bryant Park(1) 7950 Philbin Avenue 2 200 0.29 0.29 3 
Crest & Ontario(1) 7120 Crest Avenue 2 220 0.32 0.32 5 

Crystal Mtn. 709 Crystal Mtn. Circle 2 80 0.12 0.12 25 
Dexter(2) 2981 Dexter Drive 2 170 0.24 0.24 5 

Edgemont N/A N/A N/A N/A N/A N/A 

Fairgrounds(2) 3991 Fairground Street 2 No Data No Data No Data 
No 

Data 
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Table 4.4 Lift Station Summary (continued) 

Lift Station Street Address 
No. of 
Pumps 

Capacity (per pump) Firm 
Capacity(4) 

(mgd) 

Pump 
Power 

(hp) (gpm) (mgd) 

Garden Hills(1) 6364 Garden Hills Way 2 125 0.18 0.18 15 
JFK(1) 7921 Dauchy Avenue 2 80 0.12 0.12 15 

La Sierra(3) 5753 Fortaleza Place 2 120 0.17 0.17 5 
Lakewood(1) 6730 Dark Wood Drive 2 200 0.29 0.29 20 

MLK #1(2) 18601 Van Buren Boulevard 2 280 0.40 0.40 10 
MLK #2(2) 9220 Wood Road 2 240 0.35 0.35 5 

Pierce Street(1) 3930 Pierce Street 
2 
2 

5,100 
3,000 

7.34 
4.32 

15.98 
100 
200 

Rivercrest(1) 6013 Rivercrest Drive 2 250 0.36 0.36 7.5 
Spring Mtn. Pigeon Pass Road 3 341 0.49 0.98 25 

University Knolls(2) 899 University Drive 2 30 0.043 0.043 3.75 
Western(1) 7700 Western Avenue 2 160 0.23 0.23 5 

Wood Road(1) 7802 Wood Road 4 1,600 2.30 6.91 94.8 
Notes: 
(1) Source: City of Riverside Sewer Plans - https://wam.riversideca.gov/PWSurvey/sewer.asp. 
(2) Source: Regional Water Quality Control Plant Wastewater Lift Station Assessment January 2009. 
(3) Source: City of Riverside email on February 23, 2018. 
(4) Firm capacity is defined as the lift station capacity with the largest pump not operational. 

4.3   Hydraulic Model Development 

A sewer collection system model is a simplified representation of the real sewer system. Sewer 
system models can assess the conveyance capacity for a collection system. In addition, sewer 
system models can perform “what if” scenarios to assess the impacts of future developments and 
land use changes. The City’s collection system hydraulic model was constructed using a multi-step 
process utilizing data from a variety of sources. This chapter summarizes the hydraulic model 
development process, including a summary of the modeling software selection, a description of 
the modeled collection system, the hydraulic model elements, and the model calibration process. 

4.3.1   Previous Hydraulic Computer Model 

The City’s previous collection system hydraulic model was a trunk sewer model developed by 
PBS&J between 2002 and 2006. The previous hydraulic model divided the collection system into 
five basins for master planning purposes. This model was not used in the development of this 
Master Plan Update. 

4.3.2   Selected Hydraulic Modeling Software 

For this project, the City's most recent GIS database was used to construct a new hydraulic mode 

of the collection using InfoSWMM® by Innovyze®. InfoSWMM® is a fully dynamic, geospatial 
wastewater and stormwater modeling and management software application, which is built to 
run within the ESRI ArcGIS software platform. The hydraulic modeling engine for the InfoSWMM® 

software package uses the EPA SWMM, which is widely used throughout the world for planning, 
analysis, and design related to stormwater runoff, combined sewers, sanitary sewers, and other 
drainage systems. InfoSWMM® routes flows through the model using Dynamic Wave method, 
which solves the complete Saint Venant, one dimensional equations of fluid flow. 

https://wam.riversideca.gov/PWSurvey/sewer.asp
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The latest version (v 14.5) of InfoSWMM® was used to assemble the InfoSWMM® hydraulic model 

(InfoSWMM® Model). 

4.3.3   Data Collection and Validation 

The primary source for the development of the hydraulic model was the City’s sewer system GIS 

data. In addition to the GIS data, the City provided as-built drawings for recent projects not in their 
GIS data base. Street centerlines were obtained from the City and were used for reference during 
model development. Additionally, as-built drawings of the City’s lift stations were used to model 
the lift stations. 

4.3.3.1   Pipelines 

Pipe attributes consist of diameter, invert elevation data, length, location, connectivity, and 
material and installation year where possible. Pipeline connectivity in the model needs to be 
correct so that the flow direction through the collection system is depicted accurately. 

It is common practice in sewer system master planning to exclude small diameter sewers when 
developing a hydraulic computer model. We developed the hydraulic model utilizing 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. 

4.3.3.2   Manholes 

Manhole information consists primarily of invert and rim elevations. Manhole inverts were 
determined based on the lowest invert of each connecting pipe by GIS means. In many cases, a 

manhole depth was provided in the City's GIS database. If manhole depth was available, the 

manhole rim elevation was computed based on the manhole invert. If manhole depth was not 
available, manhole rims were determined based on the topographic contour shapefile provided 
by the City. 

4.3.3.3   Lift Stations and Force Mains 

The data provided by the City includes the number of pumps, pump capacity, pump head, and 
operational control information (if available). In some cases, the City's lift stations are equipped 
with VFDs. For the remaining lift stations, operational controls (on/off set points) were not 
available. These operational set points were assumed based on typical industry standard values. 

4.3.3.4   Wastewater Treatment Plant 

The RWQCP represents the terminus of the collection for the purposes of the City's hydraulic 
model. Historical flow data from the RWQCP was provided by the City to aid in the development 
of flow projections and model calibration. 

4.3.4   Elements of the Hydraulic Model 

The following provides a brief overview of the major elements of the hydraulic model and the 
required input parameters associated with each: 

• Junctions: Sewer manholes, cleanouts, as well as other locations where pipe sizes change 
or where pipelines intersect are represented by junctions in the hydraulic model. Required 
inputs for junctions include rim elevation, invert elevation, and surcharge depth (used to 
represent pressurized systems). Junctions are also used to represent locations where 
flows are split or diverted between two or more downstream links. 
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• Pipes: Gravity sewers and force mains are represented as pipes in the hydraulic model. 

Input parameters for pipes include length, friction factor (e.g., Manning’s n for gravity 
mains, Hazen Williams C for force mains), invert elevations, diameter, and whether or not 
the pipe is a force main. 

• Storage Nodes: For sewer system modeling, storage nodes typically are used to 
represent lift station wet wells (although other storage basins, etc. can be modeled as 
storage nodes). Input parameters for storage nodes include invert elevation, wet well 
depth, and wet well cross section. 

• Pumps: Pumps are included in the hydraulic model as links. Input parameters for pumps 
include pump curves and operational controls. 

• Outfalls: Outfalls represent areas where flow leaves the system. For sewer system 
modeling, an outfall typically represents the connection to the influent pump station or 
headworks of a wastewater treatment plant. 

• Rain Gauges: Rain gauges are input into the hydraulic model to simulate historical or 
theoretical hourly rainfall events. 

• Inflows: The following are the three types of wastewater flow sources that can be injected 
into individual model junctions (and storage nodes): 
 External: External inflows can represent any number of flows into the collection 

system, such as metered flow data or groundwater inflow. External inflows are 
applied to a specific model junction by applying a baseline flow value and a pattern 
that varies the flow by hour, day, or month of the year. 

 Dry Weather: Dry weather inflows simulate base sanitary wastewater flows and 
represent the average flow. The dry weather flows can be multiplied by up to four 
patterns that vary the flow by month, day, hour, and day of the week (e.g., weekday 
or weekend). The dry weather diurnal patterns are adjusted during the dry weather 
calibration process. 

 Rainfall Derived Infiltration and Inflow (RDII): RDII flows are applied in the model 
by assigning a unit hydrograph and a corresponding tributary area to a given junction. 
The unit hydrographs consists of several parameters that are used to adjust the 
volume of RDII that enters the system at a given location. These parameters are 
adjusted during the wet weather calibration process. 

4.3.5   Hydraulic Model Construction 

The City’s hydraulic model combines information on the physical and operational characteristics 
of the wastewater collection system, and performs calculations to solve a series of mathematical 
equations to simulate flows in pipes. Figure 4.2 presents the existing modeled collection system. 
The model construction process consisted of five steps, as described below: 

• Step 1: The City’s GIS shapefiles for the sewer collection system were obtained. Recent 

projects not in their GIS data were added based on as-built drawings provided by the City. 
• Step 2: The GIS data was reviewed and formatted to allow easy import into the 

InfoSWMM® modeling platform. 
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• Step 3: The GIS shapefiles were skeletonized to exclude small diameter pipelines 

(8 inches in diameter and smaller. Additional pipes and manholes not in the City's GIS 

database were added to the model using as-built drawings. Approximately 822,000-ft of 
pipe (156-miles) were included in the hydraulic model. Physical and operational data for 
the City’s wastewater collection facilities was not available from the GIS data. This type 

of data, such as wet well dimensions, lift stations, and other special features, were input 
manually into the model based on available information. In addition, pipelines and 
junctions with missing inverts or invert discrepancies were reviewed and manually input 
or modified based on the City's as-built records, and engineering judgment. For instance, 
pipelines with missing invert elevations were estimated using a constant slope based on 
upstream and downstream pipelines with invert elevations. Once all the relevant data was 
input into the hydraulic model, the model was reviewed to verify that the model data was 
input correctly and that the flow direction and size of the modeled pipelines were logical. 

• Step 4: Dry weather wastewater flows were then allocated to the appropriate model 
junctions. These flows were scaled up or down, as necessary, to match the dry weather 
flows recorded during the flow monitoring period. 

• Step 5: The hydraulic model contains certain run parameters that need to be set by the 
user at the beginning of the project. These include run dates, time steps, reporting 
parameters, output units, and flow routing method. Once the run parameters were 
established, the model was debugged to ensure that it ran without errors or warnings. 

4.3.6   Wastewater Load Allocation 

Determining the quantity of ADWF generated by a municipality and how they are distributed 
throughout the collection system is a critical component of the hydraulic modeling process. 

Various techniques can be used to assign wastewater flows to individual model junctions, 
depending on the type of data that is available. Adequate estimates of the volume of wastewater 
are important in maintaining and sizing sewer system facilities, both for present and future 
conditions. ADWF were allocated (assigned to specific nodes) in the hydraulic model based on a 
land use data provided by the City, as well as the flow data from the temporary flow monitoring 
program. The following steps outline the wastewater load allocation process: 

• Step 1: The City’s service area was broken up into individual loading polygons. In a 
truncated model, such as the City's hydraulic model, a loading polygon will usually 
encompass a particular subdivision or grouping of lots. Each loading polygon represents 
the geographic area that contributes flows into a single model node (i.e., manhole). 
Loading polygons were developed using GIS, based on the City’s parcel and sewer 
pipeline shapefiles. 

• Step 2: One approach for estimating the existing ADWF associated with each loading 
polygon is based on land use designations, flow coefficients, and land use area. In reality, 
the wastewater generation rates of each existing customer will vary from an average flow 
coefficient (significantly in some cases). For this reason, water billing records can be 
considered as an alternative to the land use based load allocation method for existing dry 
weather flows. For this project, water consumption billing records/sewer billing records 
by parcel were not available. Thus, the land use method was used. 
 
Wastewater flow coefficients were developed by balancing typical wastewater flow 
coefficients with the flow monitoring data. Connected parcels were assigned a land use in 
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GIS, according to the General Plan. Loading polygons were developed based on the 

parcels that discharge into certain manholes. Using InfoSWMM's "Load Allocator" tool 
flow coefficients, connected parcels, and the loading polygons calculated the ADWF loads 
in the model. Appendix 4A summarizes the wastewater flow coefficients that were used 
to allocate wastewater flow sin the hydraulic model. 

• Step 3: Once the existing water demand/land use based loads were allocated into the 
model, they were adjusted as needed during model calibration to closely match the dry 
weather flows recorded during the flow monitoring program. 

4.3.7   Hydraulic Model Calibration 

Hydraulic model calibration is a crucial component of the hydraulic modeling effort. Calibrating 
the model to match data collected during the flow monitoring program ensures the most accurate 
results possible. The calibration process consists of calibrating to both dry and wet weather 
conditions. 

For this project, dry weather flow monitoring was conducted at 60 metering sites for a period of 

approximately one week in early 2017. DWF calibration ensures an accurate depiction of base 
wastewater flow generated within the study area. The WWF calibration consists of calibrating the 
hydraulic model to a specific storm event or events to accurately simulate the peak and volume of 
I/I into the sewer system. The amount of I/I is essentially the difference between the WWF and 
DWF components. 

4.3.8   Calibration Standards 

The hydraulic model was calibrated in accordance with international modeling standards. The 
WaPUG, a section of the Chartered Institution of Water and Environmental Management, has 
established generally agreed upon principles for model verification. The dry weather and wet 
weather calibration focused on meeting the recommendations on model verification contained in 
the “Code of Practice for the Hydraulic Modeling of Sewer Systems,” published by the WaPUG 

(WaPUG 2002), as summarized below: 

• Dry Weather Calibration Standards: Dry weather calibration should be carried out for 
two dry weather days and the modeled flows and depths should be compared to the field 
measured flows and depths. Both the modeled and field measured flow hydrographs 
should closely follow each other in both shape and magnitude. 
 
In addition to the shape, the flow hydrographs should also meet the following criteria as 
a general guide: 
 The timing of flow peaks and troughs should be within one hour. 
 The peak flow rate should be within the range of ±10 percent. 
 The volume of flow (or the average rate of flow) should be within the range of 

±10 percent. If applicable, care should be taken to exclude periods of missing or 
inaccurate data. 

• Wet Weather Calibration Standards: The model simulated flows should be compared to 
the field measured flows. The flow hydrographs for both events should closely follow each 
other in both shape and magnitude, until the flow has substantially returned to dry 



COLLECTION SYSTEM FACILITIES AND HYDRAULIC MODEL | VOL 3 | CH 4 | CITY OF RIVERSIDE 

FINAL| JUNE 2019 | 4-13 

weather flow rates. In addition to the shape, the flow hydrographs should also meet the 
following criteria as a general guide: 
 The timing of the peaks and troughs should be similar with regard to the duration of 

the events. 
 The peak flow rates at significant peaks should be in the range of +25 percent 

to -15 percent and should be generally similar throughout. 
 The volume of flow (or the average flow rate) should be within the range of 

+20 percent to -10 percent. 

4.3.9   Dry Weather Flow Calibration 

The DWF calibration process consists of several elements, as outlined below: 

• Divide the system into areas tributary to each flowmeter. The first step in the 
calibration process was to divide the City into flowmeter tributary areas, one for each 
flowmeter site. A map showing the locations of each flow monitoring site and their 
associated tributary area are provided in Volume 3 Chapter 3 along with a schematic of 

the flowmeters. 
• Define flow volumes within each area. The next step was to define the flow volumes 

within each area, which was accomplished in the flow allocation step. 
• Create diurnal patterns to match the temporal distribution of flow. A diurnal curve is a 

pattern of hourly multipliers that are applied to the base flow to simulate the variation in 
flow that occurs throughout the day. Two diurnal curves were developed for each flow 
monitoring tributary area, one representing weekday flow and one representing weekend 
flow. The diurnal patterns were initially developed based on the flow monitoring data and 
adjusted as part of the calibration process until the model simulated flows matched the 
field measured flows as closely as possible. Figure 4.3 shows the calibrated weekday and 
weekend diurnal pattern for the area tributary to ARL-20. Additional diurnal patterns 

were developed for all flowmeter tributaries. These diurnal patterns are found on the 
ADWF calibration sheets that are included in Appendix 4B. 

 

Figure 4.3 ARL-20 ADWF Diurnal Pattern 
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• Adjust model variables to match field measured velocity and flow depths. Once the 
model simulated flows acceptably matched the field measured flows, the model 
simulated velocity and flow depth were compared to the field measured velocity and flow 
depth. Adjustments were made to various model parameters until the modeled and 
measured velocity and depth closely matched one another. The primary varied 
parameters for this process are pipeline roughness (Manning’s n) and sediment buildup in 
the pipe, although other parameters can also be adjusted as calibration results are 
generated. 
 Manning’s roughness coefficients, or n values, have industry accepted ranges based 

on a number of variables. Roughness coefficients increase over time depending on 
the construction methods, installation quality, system maintenance, and other 
environmental factors. There can be certain factors within the City’s collection 
system that can result in roughness coefficients that differ from the typical range. For 
example, pipeline bellies, joint misalignment, cracks, and debris (e.g., root intrusion, 
etc.) lead to increased turbulence in a pipe, as well as the apparent Manning’s n factor. 

 If the model is unable to reasonably match the field measured flow depth and velocity 
without leaving the acceptable range of manning’s roughness coefficients, further 
investigation is conducted to help determine the cause of the discrepancy. Some 
issues that could cause such a discrepancy can include errors in the slope or diameter 
of a pipeline, downstream blockages, pipeline sags, and, in some cases, influences 
from downstream lift station operations. 

Table 4.5 provides a summary of the dry weather flow calibration using the average and daily peak 
flow results for both weekday and weekend conditions. Figure 4.4 is an example ADWF calibration 
sheet for flowmeter ARL-16. Calibration sheets provide plots and tables that compare model 
results and the field measured flow, velocity, and level for during the calibration period. 
Appendix 4B contains detailed ADWF calibrations sheets for all meter locations. As shown on 
Table 4.5, a majority of model simulated average flows for weekday and weekend ADWF were all 
within 10 percent. The few meter locations fell outside the calibration standard and are discussed 
below: 

• Meter ARL-07B (Manhole X6-11600): The modeled flow and velocity were low, while the 
level was high compared to the measured data. Meter ARL-07B measures flow from an 

18-inch high diversion structure at the corner of Challen Avenue and Garden Gate Lane. 
The diversion structure diverts flow away ARL-07 basin into ARL-06 basin via 33-inch 
diameter sewer. Further investigation is recommended to ensure the diversion structure 
is actually configured as shown in the as-built records. 

• ARL-17B (Manhole 8D49): The modeled velocity results are low at this site. However, 
V&A noted that the meter had no appreciable flow during the flow monitoring program. 
Because the flows measured at this site are negligible, the velocity results at this site will 
not affect the overall hydraulic model accuracy. For this reason, meter site ARL-17B is 

considered calibrated. 
• ARL-19A (Manhole A8D37): The modeled velocity at this site is high and the modeled 

level is low compared to the measured data. The as-built records were reviewed against 
the modeled system facilities and the model data was input correctly. There may be a 
partial blockage in the downstream pipes from this site. Further investigation is 
recommended.



COLLECTION SYSTEM FACILITIES AND HYDRAULIC MODEL | VOL 3 | CH 4 | CITY OF RIVERSIDE 

FINAL | JUNE 2019 | 4-15 

Table 4.5 Average Dry Weather Flow Calibration Summary 

Meter 
Number 

Pipe 
Diameter 

(in) 

Weekday Weekend Overall ADWF 

Measured Data(1) Modeled Data(2) Percent Error(3) Measured Data(1) Modeled Data(2) Percent Error(3) 

Measured 
(mgd) 

Modeled 
(mgd) 

Percent 
Error (%) 

Avg. 
Flow 

(mgd) 

Avg. 
Velocity 

(fps) 

Avg. 
Level 

(in) 

Avg. 
Flow 

(mgd) 

Avg. 
Velocity 

(fps) 

Avg. 
Level 

(in) 

Avg. 
Flow 
(%) 

Avg. 
Velocity 

(%) 

Avg. 
Level 

(%) 

Avg. 
Flow 

(mgd) 

Avg. 
Velocity 

(fps) 

Avg. 
Level 

(in) 

Avg. 
Flow 

(mgd) 

Avg. 
Velocity 

(fps) 

Avg. 
Level 

(in) 

Avg. 
Flow 
(%) 

Avg. 
Velocity 

(%) 

Avg. 
Level 

(%) 

ARL-02 27 1.14 7.34 3.0 1.15 6.63 3.1 0.1% -9.7% 6.1% 0.96 6.61 2.8 1.02 6.25 2.9 5.8% -5.4% 4.5% 1.09 1.11 1.6% 

ARL-03 51 8.72 3.30 17.1 8.80 3.25 16.9 1.0% -1.6% -0.9% 9.06 3.29 17.3 8.89 3.24 16.9 -1.9% -1.6% -2.0% 8.81 8.83 0.1% 

ARL-04 42 8.21 3.37 17.6 8.23 3.15 18.1 0.2% -6.5% 2.8% 8.28 3.36 17.5 8.29 3.15 18.1 0.1% -6.2% 3.5% 8.23 8.24 0.1% 

ARL-05 12 0.66 2.16 7.2 0.66 2.15 6.9 -0.3% -0.3% -4.3% 0.70 2.21 7.4 0.70 2.18 7.2 0.0% -1.5% -2.1% 0.67 0.67 -0.2% 

ARL-06A 24 1.80 2.05 10.8 1.81 2.06 10.5 0.7% 0.3% -2.5% 1.85 2.06 10.7 1.81 2.05 10.4 -2.2% -0.9% -2.6% 1.81 1.81 -0.2% 

ARL-06B 27 0.79 1.70 6.3 0.77 1.80 5.9 -2.2% 5.8% -7.2% 0.82 1.73 6.4 0.79 1.81 5.9 -3.7% 4.3% -8.1% 0.80 0.78 -2.6% 

ARL-07A 36 4.22 2.63 13.9 4.24 2.64 13.5 0.6% 0.2% -2.3% 4.17 2.58 14.0 4.24 2.63 13.5 1.7% 1.6% -3.5% 4.20 4.24 0.9% 

ARL-07B 33 0.03 0.48 1.6 0.01 0.04 2.6 -81.7% -91.7% 63.3% 0.04 0.53 1.6 0.01 0.05 2.6 -79.6% -91.0% 59.3% 0.03 0.01 -81.0% 

ARL-08 15 0.64 3.54 4.1 0.63 3.29 4.2 -0.3% -6.9% 1.9% 0.66 3.61 4.1 0.66 3.31 4.3 -0.4% -8.5% 2.9% 0.64 0.64 -0.3% 

ARL-09 21 1.26 2.55 7.5 1.27 2.30 7.9 0.3% -9.7% 4.8% 1.24 2.50 7.3 1.24 2.28 7.8 0.2% -8.8% 6.4% 1.26 1.26 0.3% 

ARL-10 12 0.48 3.42 3.9 0.48 3.12 3.9 0.3% -8.9% 2.0% 0.43 3.23 3.7 0.43 2.99 3.7 0.0% -7.5% -0.1% 0.46 0.46 0.2% 

ARL-11 12 0.26 1.83 3.9 0.26 1.92 3.7 0.0% 5.2% -5.3% 0.25 1.80 3.8 0.25 1.88 3.6 0.2% 4.7% -5.8% 0.26 0.26 0.0% 

ARL-12 21 0.36 0.90 6.7 0.37 0.92 6.2 0.5% 2.3% -6.8% 0.37 0.93 6.7 0.38 0.92 6.3 0.5% -1.0% -6.8% 0.37 0.37 0.5% 

ARL-13 18 0.60 2.19 5.4 0.60 1.98 5.5 -0.7% -9.4% 2.6% 0.62 2.20 5.4 0.61 1.99 5.6 -1.5% -9.7% 2.6% 0.60 0.60 -0.9% 

ARL-14 27 3.41 3.21 11.8 3.44 3.52 10.8 0.8% 9.7% -8.4% 3.51 3.24 11.8 3.44 3.50 10.7 -2.0% 8.0% -9.0% 3.44 3.44 0.0% 

ARL-15 18 1.15 1.90 9.2 1.16 2.02 8.9 1.3% 6.0% -3.5% 1.19 1.90 9.5 1.19 2.03 9.0 -0.2% 6.7% -5.3% 1.16 1.17 0.8% 

ARL-16 21 1.18 2.84 6.6 1.18 2.83 6.5 0.0% -0.4% -2.0% 1.12 2.76 6.4 1.12 2.77 6.3 0.0% 0.4% -2.0% 1.16 1.16 0.0% 

ARL-17A 18 0.91 2.35 6.7 0.90 2.50 6.2 -1.6% 6.1% -6.7% 0.91 2.33 6.6 0.91 2.50 6.3 0.6% 7.0% -5.3% 0.91 0.90 -1.0% 

ARL-17B 15 0.001 0.13 0.6 0.001 0.08 0.6 5.7% -38.7% -6.0% 0.00 0.13 0.6 0.00 0.08 0.6 5.7% -36.8% -6.8% 0.00 0.00 5.7% 

ARL-18 18 0.71 3.66 4.1 0.71 3.62 4.0 -0.1% -1.1% -1.6% 0.71 3.63 4.1 0.70 3.62 4.0 -0.5% -0.4% -1.2% 0.71 0.71 -0.2% 

ARL-19A 18 0.12 0.61 4.0 0.12 0.70 3.4 1.1% 14.5% -15.1% 0.13 0.62 4.1 0.13 0.71 3.5 0.5% 13.1% -15.0% 0.12 0.12 0.9% 

ARL-19B 18 0.59 1.21 7.9 0.59 1.31 7.2 -0.1% 8.4% -8.5% 0.64 1.23 8.1 0.63 1.33 7.5 -0.3% 7.9% -7.3% 0.60 0.60 -0.2% 

ARL-20 12 0.41 2.74 4.0 0.41 2.93 3.7 -0.2% 7.0% -8.6% 0.47 2.99 4.1 0.47 3.00 3.9 -0.3% 0.5% -4.5% 0.43 0.43 -0.2% 

ARL-21 10 0.58 4.41 4.0 0.58 3.98 4.3 0.1% -9.8% 5.6% 0.60 4.41 4.1 0.60 4.00 4.3 -0.2% -9.4% 6.3% 0.59 0.59 0.0% 

NOR-01 4.53 4.65 9.5 4.562 4.26 10.1 0.6% -8.4% 6.8% 4.21 4.51 9.1 4.28 4.17 9.8 1.5% -7.5% 6.7% 4.53 4.44 4.48 0.9% 

NOR-02 0.14 2.36 2.3 0.139 2.35 2.2 0.2% -0.4% -6.5% 0.14 2.52 2.2 0.14 2.36 2.2 0.1% -6.4% 1.1% 0.14 0.14 0.14 0.2% 

NOR-03 0.13 0.98 3.0 0.127 0.98 3.0 0.8% 0.1% -0.4% 0.12 0.96 2.9 0.12 0.95 2.9 1.2% -0.7% -0.8% 0.13 0.12 0.12 0.9% 

NOR-04A 0.25 1.59 3.9 0.243 1.60 3.6 -2.4% 1.0% -6.4% 0.24 1.53 3.7 0.23 1.58 3.5 -2.3% 3.4% -6.0% 0.25 0.25 0.24 -2.3% 

NOR-04B 0.61 3.02 3.9 0.655 2.95 4.0 6.6% -2.4% 2.3% 0.50 2.72 3.5 0.51 2.74 3.5 3.6% 0.6% 0.2% 0.61 0.58 0.62 5.9% 

NOR-05 0.54 2.25 4.4 0.573 2.19 4.4 5.5% -2.5% 1.3% 0.42 1.98 3.9 0.44 2.10 3.8 4.6% 6.1% -4.3% 0.54 0.51 0.53 5.3% 

NOR-06 0.02 0.81 1.0 0.022 0.85 1.0 0.2% 5.8% -1.7% 0.03 0.90 1.1 0.03 0.92 1.1 -1.2% 2.5% 1.0% 0.02 0.02 0.02 -0.2% 
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Table 4.5 Average Dry Weather Flow Calibration Summary (continued)  

Meter 
Number 

Pipe 
Diameter 

(in) 

Weekday Weekend Overall ADWF 

Measured Data(1) Modeled Data(2) Percent Error(3) Measured Data(1) Modeled Data(2) Percent Error(3) 

Measured 
(mgd) 

Modeled 
(mgd) 

Percent 
Error (%) 

Avg. 
Flow 

(mgd) 

Avg. 
Velocity 

(fps) 

Avg. 
Level 

(in) 

Avg. 
Flow 

(mgd) 

Avg. 
Velocity 

(fps) 

Avg. 
Level 

(in) 

Avg. 
Flow 
(%) 

Avg. 
Velocity 

(%) 

Avg. 
Level 

(%) 

Avg. 
Flow 

(mgd) 

Avg. 
Velocity 

(fps) 

Avg. 
Level 

(in) 

Avg. 
Flow 

(mgd) 

Avg. 
Velocity 

(fps) 

Avg. 
Level 

(in) 

Avg. 
Flow 
(%) 

Avg. 
Velocity 

(%) 

Avg. 
Level 

(%) 

NOR-07 10 0.13 2.76 1.5 0.13 3.22 1.7 -0.5% 16.4% 11.6% 0.06 1.73 1.1 0.06 2.40 1.2 1.9% 38.3% 7.6% 0.11 0.11 -0.1% 

PHO-01 48 14.53 2.87 28.8 15.13 4.24 21.6 4.2% 47.6% -24.9% 14.54 2.82 28.4 15.12 4.18 21.8 3.9% 48.1% -23.2% 14.53 15.13 4.1% 

PHO-02 24 2.84 1.91 16.1 2.85 2.04 14.7 0.3% 7.0% -8.4% 2.91 1.92 16.1 2.91 2.10 14.5 0.2% 9.5% -9.9% 2.86 2.87 0.3% 

PHO-03 10 0.52 9.35 2.1 0.52 9.53 2.1 0.2% 1.9% -3.3% 0.49 9.19 2.1 0.49 9.37 2.0 0.4% 2.0% -3.3% 0.51 0.51 0.2% 

PHO-04 15 0.54 2.51 4.6 0.54 2.37 4.8 0.1% -5.6% 3.3% 0.55 2.51 4.6 0.54 2.35 4.8 -0.2% -6.4% 2.8% 0.54 0.54 0.0% 

PHO-05 21 1.53 6.03 4.6 1.54 5.97 4.6 0.6% -0.9% 0.1% 1.49 5.90 4.5 1.49 5.88 4.5 0.2% -0.2% -0.4% 1.52 1.53 0.5% 

PHO-06 18 0.39 3.33 2.8 0.39 3.16 2.9 0.1% -5.1% 3.1% 0.39 3.28 2.8 0.39 3.12 2.8 0.3% -5.0% 2.3% 0.39 0.39 0.2% 

PHO-07 18 0.41 3.21 3.0 0.41 3.31 2.9 1.0% 3.1% -2.4% 0.43 3.33 3.0 0.43 3.33 2.9 0.6% 0.0% -1.2% 0.42 0.42 0.9% 

SPR-01 12 0.75 4.68 4.2 0.75 4.44 4.3 0.2% -5.1% 2.1% 0.74 4.62 4.1 0.73 4.42 4.2 -0.6% -4.3% 1.6% 0.74 0.74 -0.1% 

SPR-02A 24 2.58 4.44 8.0 2.60 4.53 7.7 0.9% 1.9% -3.2% 2.49 4.34 7.8 2.48 4.46 7.5 -0.6% 2.7% -3.3% 2.55 2.56 0.5% 

SPR-02B 10 0.03 1.03 1.2 0.03 0.88 1.2 9.9% -14.5% -3.6% 0.02 1.02 1.1 0.02 0.77 1.1 -3.7% -24.6% -2.8% 0.02 0.03 6.3% 

SPR-02C 12 1.03 7.84 3.8 1.03 7.16 3.9 -0.2% -8.7% 2.7% 0.91 7.30 3.6 0.92 6.94 3.6 0.8% -4.9% 1.2% 0.99 1.00 0.1% 

SPR-02D 12 0.00 0.08 1.0 0.002 0.08 1.1 -0.7% -0.4% 8.1% 0.00 0.09 1.1 0.00 0.09 1.1 -0.9% -1.1% -0.2% 0.00 0.00 -0.8% 

SPR-03 15 1.00 4.83 4.6 1.00 4.78 4.6 0.2% -1.1% -0.5% 0.99 4.79 4.5 0.99 4.74 4.6 0.0% -0.9% 0.1% 0.99 1.00 0.1% 

SPR-04 18 0.69 3.10 4.3 0.69 3.01 4.5 0.0% -2.9% 2.5% 0.50 2.64 3.9 0.50 2.75 3.8 1.2% 4.3% -1.5% 0.63 0.63 0.3% 

SPR-05 12 0.30 3.75 2.6 0.30 4.05 2.4 -0.4% 8.1% -6.4% 0.32 3.92 2.6 0.32 4.10 2.5 -0.7% 4.7% -5.0% 0.31 0.31 -0.5% 

SPR-06 8 0.30 4.36 2.7 0.30 4.04 2.8 0.5% -7.3% 4.7% 0.31 4.40 2.7 0.31 4.08 2.9 0.1% -7.4% 5.2% 0.30 0.30 0.4% 

TEQ-01A 35 5.08 4.19 11.2 5.05 4.51 10.4 -0.7% 7.6% -7.0% 5.22 4.29 11.1 5.30 4.55 10.6 1.6% 6.0% -4.5% 5.12 5.12 0.0% 

TEQ-01B 24 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

TEQ-02 27 1.64 3.67 6.2 1.64 3.74 6.0 -0.1% 1.8% -3.3% 1.60 3.61 6.1 1.58 3.70 5.9 -1.2% 2.6% -3.8% 1.63 1.62 -0.4% 

TEQ-03 10 0.37 4.68 2.8 0.37 5.02 2.6 -0.4% 7.3% -8.2% 0.41 4.71 2.9 0.41 5.12 2.7 -0.8% 8.8% -7.6% 0.38 0.38 -0.6% 

TEQ-04 18 0.97 3.73 5.0 0.97 3.81 4.8 0.0% 2.0% -4.9% 1.05 3.75 5.2 1.05 3.85 4.9 -0.2% 2.7% -5.2% 1.00 1.00 -0.1% 

TEQ-05 30 3.25 7.82 5.6 3.24 7.40 5.5 -0.1% -5.3% -1.6% 3.33 7.79 5.8 3.36 7.44 5.6 0.9% -4.5% -3.8% 3.27 3.28 0.2% 

TEQ-06A 10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

TEQ-06B 18 0.43 1.39 5.7 0.43 1.28 5.9 0.2% -8.3% 4.1% 0.45 1.41 5.7 0.44 1.29 6.0 -0.5% -8.8% 4.0% 0.44 0.44 0.0% 

TEQ-07 18 1.24 4.70 5.0 1.23 4.43 5.1 -0.2% -5.6% 2.3% 1.32 4.66 5.3 1.32 4.46 5.3 0.1% -4.3% 0.2% 1.26 1.26 -0.1% 

TEQ-08 18 0.49 1.34 6.4 0.48 1.43 6.0 -0.5% 7.0% -6.1% 0.53 1.37 6.8 0.53 1.45 6.3 -1.1% 6.3% -7.5% 0.50 0.50 -0.7% 

TEQ-09 18 0.65 5.25 2.9 0.64 4.80 3.1 -0.9% -8.4% 5.5% 0.62 5.09 2.9 0.61 4.75 3.0 -0.8% -6.6% 3.8% 0.64 0.64 -0.9% 

TEQ-10 8 0.49 8.63 2.4 0.49 7.89 2.5 -0.2% -8.5% 6.0% 0.44 8.44 2.3 0.44 7.68 2.4 -0.7% -9.1% 5.7% 0.47 0.47 -0.3% 
Notes: 
(1) Source: City of Riverside 2017 Temporary Flow Monitoring Program, V&A Consulting Engineers. 
(2) Average flows are calculated from flow monitoring data. Maximum flow values are hourly peaks. 
(3) Percent Difference = (Modeled - Measured)/Measured*100. 
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Figure 4.4 Meter Site ARL-16 Average Dry Weather Flow Calibration Sheet 
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• NOR-07 (Manhole A3O30): The modeled level and velocity did not meet the calibrations 
standards. However, meter NOR-07 is downstream from a lift station with very large 
swings in flow data. For this reason, the modeled meter NOR-07 site is considered 
calibrated. 

• PHO-01 (Manhole 5F65): The modeled velocity results at this site were high. 
Downstream of this metering location there is a junction box where Jurupa and Rubidoux 
force mains discharge. It is likely that the Jurupa and Rubidoux discharges, which were 
not included in the model, affect the hydraulics of the junction box. For the purposes of 
the collection system analysis, it was determined that the calibration at this site was 
reasonable. 

• SPR-02B (Manhole 4M50): The modeled velocity results are low. Flowmeter SPR-02B 

measured the flow split by the diversion structure at Third Street and Chicago Avenue 
within SPR-02 tributary. According to the City's as-built record, there is an 11-inch to high 
weir and a 14-inch high weir with a 2-inch wide "slot" at invert elevation between both 
weirs. Further investigation is recommended to ensure the diversion structure is actually 
configured as shown in the as-built records. 

With a few exceptions, the hydraulic model met the established dry weather calibration standards. 
This sites that did not meet the established calibration standards require further investigation to 
determine the cause for the discrepancy. Overall, the model accurately simulates DWF, and the 
sites that did not had little impact on the model's overall accuracy. For these reasons the mode is 
considered calibrated for DWF conditions. 

4.3.10   Wet Weather Flow Calibration 

The wet weather calibration enables the hydraulic model to accurately simulate I/I entering the 
collection system during a large storm event. As outlined below, the WWF calibration process 
consists of several elements: 

• Identify calibration rainfall events. For this project, the WWF calibration process 
consists of running model simulations of historic rainfall. The goal of any WWF calibration 
is to capture and characterize a system’s response to a significant rainfall event, 
preferably during wet antecedent moisture conditions. The February 17 through 18, 2017, 
storm event was selected for the model calibration. 

• Define RDII tributary areas. For the WWF calibration, RDII flows are superimposed on 
top of the DWF. The model calculates RDII by assigning “RDII Inflows” to each node in the 
model. RDII inflows consist of both a unit hydrograph and the total area that is tributary 
to the model node. The RDII tributary areas were calculated in GIS using the loading 

polygons. The tributary area provides a means to transform hourly rainfall depth from the 
rainfall hyetographs into a rainfall volume. The rainfall volume is transformed into actual 
RDII flows using the unit hydrograph, as described in the next step. 

• Create I/I parameter database and modify to match field measured flows. The main 
step in the WWF calibration process involved creating a custom unit hydrograph for the 
City service area using the “RTK Method,” which is widely used in collection system 
master planning. Using the RTK Method, the RDII unit hydrograph is the summation of 
three separate triangular hydrographs (short term, medium term, and long term), which 
are each defined by three parameters: R, T, and K. R represents the fraction of rainfall 
over the sewershed that enters the collection system; T represents the time to peak of the 
hydrograph; and K represents the ratio of time to recession to the time to peak. 
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Therefore, there are a total of nine separate variables associated with a unit hydrograph. 
Figure 4.5 shows the shape of an example unit hydrograph. 

 

Figure 4.5 Example RDII Unit Hydrograph 

The hydrograph utilizes the R-values (percent of rainfall that enters the collection system) 
calculated for each basin to simulate I/I. The nine variables in each unit hydrograph were initially 
set based on engineering judgment and then adjusted until the model simulated flows (both peak 
flows and average flows) matched closely with the field measured flows. 

As with the dry weather calibration, the wet weather calibration process compared the measured 
flow data with the model output. Comparisons were made for average and peak flows as well as 
the temporal distribution of flow until flows returned to their baseline levels. 

Table 4.6 provides a summary that compares the measured and model simulated flows. Figure 4.6 
is an example WWF calibration sheet for NOR-03. The WWF calibration sheets show figures 

comparing the measured data and model results for flow, velocity, and level in response to rainfall. 
All flowmeters WWF calibrations sheets are included in Appendix 4C. As summarized in Table 4.6 
there is good correlation between the model simulated flows and the flows that were measured 
at each meter location with the exception of the following: 

• ARL-02 (Manhole 5F20): The modeled peak flow is high at this site. This is likely due to 
the unmetered flow splits between ARL-02 tributary and ARL-04 tributary. The as-built 
records were reviewed. Further investigations are required to ensure the diversion 
structures are actually configured as shown in the as-built records. 
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Table 4.6 Wet Weather Flow Calibration Summary 

Meter 
Number 

Pipe 
Diameter 

(in) 

Storm (2/17/2017-2/18/2017) 

Measured Data(1) Modeled Data(2) Percent Error(3) 

Avg. 
Flow 

(mgd) 

Peak 
Flow 

(mgd) 

Avg. 
Velocity 

(fps) 

Avg. 
Level 

(in) 

Avg. 
Flow 

(mgd) 

Peak 
Flow 

(mgd) 

Avg. 
Velocity 

(fps) 

Avg. 
Level 

(in) 

Avg. 
Flow 
(%) 

Peak 
Flow 
(%) 

Avg. 
Velocity 

(%) 

Avg. 
Level 

(%) 

ARL-02 27 1.12 1.97 7.15 3.0 1.19 2.44 6.60 3.1 5.9% 24.1% -7.7% 6.5% 
ARL-03 51 10.54 19.66 3.46 18.2 10.20 17.99 3.38 18.2 -3.3% -8.5% -2.4% -0.3% 
ARL-04 42 9.44 16.33 3.51 18.3 9.38 16.07 3.28 19.3 -0.7% -1.6% -6.8% 5.7% 
ARL-05 12 0.80 1.28 2.27 7.7 0.76 1.26 2.23 7.6 -4.3% -1.8% -1.9% -1.1% 

ARL-06A 24 1.92 3.30 2.06 11.0 1.92 3.16 2.10 10.8 -0.2% -4.2% 1.9% -1.9% 
ARL-06B 27 0.96 1.97 1.72 7.0 0.95 2.22 1.89 6.5 -1.4% 12.5% 9.7% -8.1% 
ARL-07A 36 4.29 7.99 2.59 13.7 4.86 9.12 2.73 14.5 13.4% 14.2% 5.4% 6.5% 
ARL-07B 33 0.03 0.13 0.46 1.6 0.02 0.15 0.08 2.9 -39.2% 16.8% -83.3% 83.0% 
ARL-08 15 0.87 2.25 3.87 4.6 0.84 2.29 3.52 4.8 -3.9% 1.6% -8.9% 4.3% 
ARL-09 21 1.31 2.26 2.57 7.4 1.32 2.25 2.33 8.0 0.4% -0.5% -9.3% 8.5% 
ARL-10 12 0.50 1.17 3.35 3.8 0.50 1.12 3.13 4.0 -0.4% -4.5% -6.6% 6.1% 
ARL-11 12 0.30 0.59 1.90 4.1 0.28 0.59 1.97 3.8 -5.9% 0.7% 4.1% -7.5% 
ARL-12 21 0.41 1.16 0.87 7.6 0.44 1.01 0.96 6.8 7.7% -12.8% 11.2% -9.9% 
ARL-13 18 0.77 1.52 2.26 6.0 0.72 1.40 2.08 6.0 -6.7% -7.7% -8.0% 1.0% 
ARL-14 27 3.93 7.24 3.32 12.5 3.96 7.65 3.64 11.6 0.7% 5.7% 9.6% -6.9% 
ARL-15 18 1.36 3.22 2.02 9.9 1.41 2.90 2.11 10.0 3.7% -9.9% 4.3% 1.1% 
ARL-16 21 1.39 2.75 2.98 7.0 1.35 2.87 2.92 6.9 -2.8% 4.4% -1.9% -1.1% 

ARL-17A 18 1.02 1.80 2.40 7.0 0.99 1.72 2.56 6.6 -2.7% -4.8% 6.6% -5.8% 
ARL-17B 15 0.00 0.00 0.13 0.6 0.00 0.00 0.09 0.6 17.2% -20.6% -32.8% -4.6% 
ARL-18 18 0.86 1.74 3.71 4.6 0.81 1.74 3.35 5.8 -5.6% -0.1% -9.8% 26.3% 

ARL-19A 18 0.16 0.51 0.71 4.3 0.15 0.50 0.71 4.3 -3.9% -0.9% 0.4% -0.9% 
ARL-19B 18 0.72 1.56 1.31 8.4 0.73 1.56 1.38 8.2 0.9% 0.2% 5.9% -2.8% 
ARL-20 12 0.52 1.09 3.07 4.2 0.51 1.13 3.11 4.1 -0.5% 3.6% 1.3% -1.3% 
ARL-21 10 0.64 0.90 4.49 4.2 0.63 0.90 4.06 4.5 -1.4% 0.3% -9.6% 7.0% 
NOR-01 36 4.66 8.17 4.72 9.5 4.79 8.07 4.31 10.4 2.9% -1.2% -8.6% 8.6% 
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Table 4.6 Wet Weather Flow Calibration Summary (continued) 

Meter 
Number 

Pipe 
Diameter 

(in) 

Storm (2/17/2017-2/18/2017) 

Measured Data(1) Modeled Data(2) Percent Error(3) 

Avg. 
Flow 

(mgd) 

Peak 
Flow 

(mgd) 

Avg. 
Velocity 

(fps) 

Avg. 
Level 

(in) 

Avg. 
Flow 

(mgd) 

Peak 
Flow 

(mgd) 

Avg. 
Velocity 

(fps) 

Avg. 
Level 

(in) 

Avg. 
Flow 
(%) 

Peak 
Flow 
(%) 

Avg. 
Velocity 

(%) 

Avg. 
Level 

(%) 

NOR-02 10 0.14 0.27 2.41 2.2 0.14 0.23 2.37 2.2 0.0% -14.7% -1.7% -1.1% 
NOR-03 18 0.14 0.34 1.00 3.2 0.14 0.33 1.01 3.1 -1.1% -2.7% 0.4% -1.6% 

NOR-04A 15 0.27 0.65 1.59 3.9 0.27 0.65 1.65 3.8 0.4% 0.1% 3.6% -1.8% 
NOR-04B 24 0.64 1.21 2.97 3.8 0.69 1.29 2.99 4.1 7.6% 6.3% 0.6% 5.5% 
NOR-05 24 0.58 1.17 2.22 4.3 0.60 1.16 2.20 4.5 3.9% -0.9% -1.0% 5.2% 
NOR-06 15 0.03 0.11 0.99 1.0 0.03 0.10 0.94 1.1 7.5% -12.2% -4.9% 14.2% 
NOR-07 10 0.10 0.57 2.08 1.4 0.13 0.41 3.08 1.6 31.0% -28.5% 48.0% 19.8% 
PHO-01 48 15.35 23.31 2.87 29.6 16.50 26.05 4.17 23.9 7.5% 11.7% 45.2% -19.3% 
PHO-02 24 3.14 5.59 2.02 16.6 3.17 5.23 2.21 15.2 1.1% -6.3% 9.5% -8.8% 
PHO-03 10 0.60 1.96 9.54 2.3 0.62 1.73 9.95 2.2 4.2% -11.7% 4.3% -1.4% 
PHO-04 15 0.63 1.27 2.55 5.0 0.62 1.15 2.45 5.1 -0.9% -9.6% -3.9% 2.7% 
PHO-05 21 1.63 2.80 6.12 4.7 1.64 2.76 6.08 4.7 0.6% -1.3% -0.6% 1.2% 
PHO-06 18 0.41 0.93 3.35 2.8 0.43 0.90 3.24 3.0 4.8% -2.9% -3.4% 5.4% 
PHO-07 18 0.49 0.94 3.77 2.9 0.47 0.95 3.42 3.1 -4.5% 1.1% -9.0% 4.4% 
SPR-01 12 0.83 2.27 4.90 4.3 0.82 2.07 4.55 4.5 -1.5% -8.9% -7.1% 4.9% 

SPR-02A 24 2.51 3.89 4.35 7.8 2.67 3.93 4.55 7.8 6.3% 1.0% 4.6% 0.9% 
SPR-02B 10 0.02 0.04 1.02 1.1 0.03 0.06 0.90 1.2 21.9% 40.6% -11.4% 7.3% 
SPR-02C 12 1.06 1.82 7.43 3.8 1.04 1.64 7.19 3.9 -1.8% -10.3% -3.2% 1.6% 
SPR-02D 12 0.00 0.01 0.10 1.2 0.00 0.01 0.09 1.1 -20.5% -31.9% -3.0% -6.8% 
SPR-03 15 1.07 1.75 4.85 4.8 1.02 1.66 4.79 4.6 -4.7% -5.6% -1.1% -2.8% 
SPR-04 18 0.57 1.09 2.90 4.0 0.62 1.16 2.91 4.2 9.0% 6.6% 0.6% 6.6% 
SPR-05 12 0.33 0.83 3.93 2.6 0.36 0.77 4.23 2.6 9.5% -7.7% 7.7% 0.5% 
SPR-06 8 0.34 1.02 4.57 2.8 0.34 0.89 4.16 3.0 0.2% -12.7% -8.9% 6.5% 

TEQ-01A 35 5.31 8.12 4.65 10.6 5.50 8.09 4.61 10.8 3.7% -0.5% -0.7% 1.8% 
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Table 4.6 Wet Weather Flow Calibration Summary (continued) 

Meter 
Number 

Pipe 
Diameter 

(in) 

Storm (2/17/2017-2/18/2017) 

Measured Data(1) Modeled Data(2) Percent Error(3) 

Avg. 
Flow 

(mgd) 

Peak 
Flow 

(mgd) 

Avg. 
Velocity 

(fps) 

Avg. 
Level 

(in) 

Avg. 
Flow 

(mgd) 

Peak 
Flow 

(mgd) 

Avg. 
Velocity 

(fps) 

Avg. 
Level 

(in) 

Avg. 
Flow 
(%) 

Peak 
Flow 
(%) 

Avg. 
Velocity 

(%) 

Avg. 
Level 

(%) 

TEQ-01B 24 -- -- -- -- -- -- -- -- -- -- -- -- 
TEQ-02 27 1.81 3.87 3.70 6.5 1.84 3.49 3.86 6.4 1.2% -9.7% 4.4% -2.2% 
TEQ-03 10 0.40 0.62 3.95 3.2 0.40 0.59 5.14 2.7 1.9% -4.1% 30.2% -15.9% 
TEQ-04 18 1.18 2.01 4.16 5.1 1.12 2.00 3.96 5.1 -5.2% -0.7% -4.8% 0.3% 
TEQ-05 30 3.52 5.43 7.88 5.8 3.49 5.29 7.55 5.7 -0.8% -2.7% -4.2% -1.4% 

TEQ-06A 10 -- -- -- -- -- -- -- -- -- -- -- -- 
TEQ-06B 18 0.50 1.01 1.46 6.0 0.48 0.98 1.34 6.2 -3.6% -3.0% -7.8% 2.6% 
TEQ-07 18 1.38 2.49 4.80 5.2 1.40 2.46 4.51 5.5 1.5% -1.4% -5.9% 6.2% 
TEQ-08 18 0.55 1.00 1.36 6.8 0.54 1.02 1.44 6.5 -2.0% 1.9% 6.0% -5.0% 
TEQ-09 18 0.70 1.49 5.34 3.0 0.72 1.49 4.87 3.3 3.2% -0.1% -8.9% 9.0% 
TEQ-10 8 0.52 0.77 8.82 2.4 0.50 0.72 7.96 2.5 -4.4% -6.6% -9.7% 4.5% 

Notes: 
(1) Source: City of Riverside 2017 Temporary Flow Monitoring Program, V&A Consulting Engineers. 
(2) Average flows are calculated from flow monitoring data. Maximum flow values are hourly peaks. Averages were adjusted to account for data not recorded. 
(3) Percent Difference = (Modeled - Measured)/Measured*100. 
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Figure 4.6 NOR-03 Wet Weather Flow Calibration 

• ARL-07B (Manhole X6-11600): The modeled average flow is low at this site. As 
mentioned earlier, the modeled ADWF was low compared to measured data. Meter 
ARL-07B measures flow from an 18-inch high diversion structure at the corner of Challen 
Avenue and Garden Gate Lane. The diversion structure diverts flow away ARL-07 basin 

into ARL-06 basin via 33-inch diameter sewer. Further investigation is recommended to 
ensure the diversion structure is actually configured as shown in the as-built records. 

• ARL-17B (Manhole 8D49): During the flow monitoring program, this flowmeter had little 
flow and did not activate during the calibration storm event. This flowmeter has little 
impact on the overall accuracy of the model, and therefore the calibration at this site was 
considered acceptable. 
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• NOR-07 (Manhole A3O30): The modeled average flow and peak flow did not meet the 
wet weather calibration standards. This meter site is downstream from a lift station with 
very large swings in flow data. Pump curves were not provided at this site and would be 
helpful to more accurately simulate the upstream lift station. 

• SPR-02B (Manhole 4M50): The modeled average and peak flow did not meet calibration 
standards. Flowmeter SPR-02B measured the flow split by diversion structure at Third 

Street and Chicago Avenue within SPR-02 tributary. According to the City's as-built 
records, there is an 11-inch high weir and a 14-inch high weir with a 2-inch wide "slot" at 
invert elevation between both weirs. Further investigation is recommended to ensure the 
diversion structure is actually configured as shown in the as-built records. 

• SPR-02D (Manhole 4N60): During the flow monitoring program this flowmeter had little 
flow and did not activate during the calibration storm event. A review of as-built records 
shows that this pipe is an overflow line. Since the flow is from this pipe is low and has little 
to no impact on the model calibration, the model calibration at this site was considered 
acceptable. 

With a few exceptions, the hydraulic model met the established wet weather calibration 
standards. The sites that did not meet the established calibration standards require further 
investigation to determine the cause for the discrepancy. Overall, however the model accurately 
simulated the effects of wet weather events, as was considered calibrated and ready to use for 
capacity analysis purposes. 
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Appendix 4A 
LAND USE COEFFICIENTS 





Table 1     Projected DWF Coefficients by Land Use Type

Land Use Type

Developable 

Vacant or Not 

Connected (acres)

Flow Coefficient 

(gpd/acre)

Average Daily Flow 

Increase at Buildout 

(mgd)

Residential

Agricultural/Rural Residential 4,669 60 0.280

Hillside Residential 4,078 130 0.530

Semi Rural Residential 152 350 0.053

Very Low Density Residential 2,145 350 0.751

Low Density Residential 136 640 0.087

Medium Density Residential 1,134 1,000 1.134

Medium High Density Residential 153 1,700 0.260

High Density Residential 52 2,800 0.146

Very High Density Residential 2 4,000 0.010

Subtotal 12,521 - 3.251

Commercial

Commercial 188 710 0.134

Commercial Regional Center 3 640 0.002

Office 71 640 0.045

Business/Office Park 850 680 0.578

Industrial 184 670 0.123

Subtotal 1,297 - 0.883

Mixed Use

Downtown Specific Plan 31 1,000 0.031

Orangecrest Specific Plan 7 1,000 0.007

Mixed Use - Neighborhood 5 1,100 0.006

Mixed Use - Urban 39 3,200 0.125

Mixed Use - Village 63 4,300 0.269

Subtotal 144 - 0.437

Community Amenities and Support

Agricultural 746 60 0.045

Public Park 1,964 50 0.098

Private Recreation 245 100 0.024

Open Space/Natural Resources 781 0 0.000

Public Facilities/Institutions 481 530 0.255

Subtotal 4,217 - 0.422

Total 18,178 4.992

Existing Average Daily Flow (mgd) 24.00

Total Buildout Average Daily Flow (mgd) 29.00
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Appendix 4B 

ADWF CALIBRATION SHEETS 





Delivered Digitally on the above CD Archive
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Appendix 4C 
WWF CALIBRATION SHEETS 
 





UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-02 Wet Weather Calibration
Location: End of Acorn Street 
Pipeline diameter: 27''
City Manhole ID: 5F20
Model Pipe ID: 5F20_5F21
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-03 Wet Weather Calibration
Location: WWTP
Pipeline diameter: 51''
City Manhole ID: 5F51
Model Pipe ID: 5F49_5F50
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-04 Wet Weather Calibration
Location: Van Buren Blvd. & Jurupa Ave.
Pipeline diameter: 42''
City Manhole ID: A5E80
Model Pipe ID: A5E79_A5E80
Silt Level at Site: 0''
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-05 Wet Weather Calibration
Location: Van Buren Blvd. & Arlington Ave.
Pipeline diameter: 12''
City Manhole ID: B6F55
Model Pipe ID: B6F54_B6F55
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-06A Wet Weather Calibration
Location: Jackson Street near Shakey's Pizza 
Pipeline diameter: 24''
City Manhole ID: A6F28
Model Pipe ID: A6F27A_A6F28
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-06B Wet Weather Calibration
Location: Van Buren Blvd. near Van Buren Animal Hospital 
Pipeline diameter: 27''
City Manhole ID: A6F9
Model Pipe ID: CDT-627
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-07A Wet Weather Calibration
Location: Montgomery St. & Janet Ave. (Parking Lot, 400 feet East)
Pipeline diameter: 36''
City Manhole ID: A7F28I
Model Pipe ID: A7F28J_A7F28I
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-07B Wet Weather Calibration
Location: Van Buren Blvd. & Challen Ave. 
Pipeline diameter: 33''
City Manhole ID: X6-11600
Model Pipe ID: 7F197_X6-11600
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-08 Wet Weather Calibration
Location: End of Sequoia St.
Pipeline diameter: 15''
City Manhole ID: 7F171
Model Pipe ID: 7F112_7F171
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-09 Wet Weather Calibration
Location: California Ave. b/w Nessel St. & Wheeler St.
Pipeline diameter: 21''
City Manhole ID: 7G83A
Model Pipe ID: 7G79_7G83A
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-10 Wet Weather Calibration
Location: Monroe St. n/o Diana Ave. 
Pipeline diameter: 12''
City Manhole ID: A7H73
Model Pipe ID: A7H64_A7H73
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-11 Wet Weather Calibration
Location: Riverwalk Pkwy. near Hwy 91 On-Ramp
Pipeline diameter: 12''
City Manhole ID: 9C5
Model Pipe ID: 9C4_9C5
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-12 Wet Weather Calibration
Location: Riverwalk Pkwy. near Hwy 91 On-Ramp
Pipeline diameter: 21''
City Manhole ID: 9C70
Model Pipe ID: 9C69_9C70
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-13 Wet Weather Calibration
Location: Cypress Ave. & Wohlstetter St. 
Pipeline diameter: 18''
City Manhole ID: X6-7768
Model Pipe ID: 6E133_X6-7768
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-14 Wet Weather Calibration
Location: Canal near Riverwalk Pkwy. & Hwy 91 On-Ramp
Pipeline diameter: 27''
City Manhole ID: 9C75
Model Pipe ID: 9C74_9C75
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-15 Wet Weather Calibration
Location: Collett Ave. b/w Torrey Pines Dr. & Newby Dr.
Pipeline diameter: 18''
City Manhole ID: 8D40
Model Pipe ID: 8D42_8D40
Silt Level at Site: 0''
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-16 Wet Weather Calibration
Location: La Sierra Ave. & Pierce St. 
Pipeline diameter: 21''
City Manhole ID: D8C6A
Model Pipe ID: 7C52_D8C6A
Silt Level at Site: 0''
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-17A Wet Weather Calibration
Location: Golden Ave. s/o Rancho Del Oro Dr. 
Pipeline diameter: 18''
City Manhole ID: 9D103
Model Pipe ID: CDT-149
Silt Level at Site: 0''
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-17B Wet Weather Calibration
Location: La Sierra Ave. n/o Magnolia Ave. 
Pipeline diameter: 15''
City Manhole ID: 8D49
Model Pipe ID: 8D45_8D49
Silt Level at Site: 0.25''
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-18 Wet Weather Calibration
Location: Jones Ave. & Hole Ave. 
Pipeline diameter: 18''
City Manhole ID: 8D100C
Model Pipe ID: 8D100B_8D100C
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-19A Wet Weather Calibration
Location: Hole Ave. w/o Jones Ave. 
Pipeline diameter: 18''
City Manhole ID: A8D37
Model Pipe ID: A8D38_A8D37
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-19B Wet Weather Calibration
Location: Bushnell Ave. b/w Doane Ave. & Hiers Ave. 
Pipeline diameter: 18''
City Manhole ID: A7D145
Model Pipe ID: A7D11A_A7D145
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-20 Wet Weather Calibration
Location: Mitchell Ave. n/o Gramercy Pl. 
Pipeline diameter: 12''
City Manhole ID: A7C10
Model Pipe ID: A7C9_A7C10
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site ARL-21 Wet Weather Calibration
Location: End of Fillmore St. 
Pipeline diameter: 10''
City Manhole ID: 9D96
Model Pipe ID: 9D95_9D96
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site NOR-01 Wet Weather Calibration
Location: Mission Blvd. & Buena Vista Ave. 
Pipeline diameter: 36''
City Manhole ID: X1-909
Model Pipe ID: 3J1_X1-909
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site NOR-02 Wet Weather Calibration
Location: Canal by Fairgrounds St. b/w Keats Dr. and Fairmount Blvd. 
Pipeline diameter: 10''
City Manhole ID: B3L1
Model Pipe ID: 2L74_2L216
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site NOR-03 Wet Weather Calibration
Location: Strong St. w/o Fairmount Blvd. 
Pipeline diameter: 18''
City Manhole ID: 2L57
Model Pipe ID: 2L51_2L57
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site NOR-04A Wet Weather Calibration
Location: Strong St. b/w Fairmount Blvd. & Main St. 
Pipeline diameter: 15''
City Manhole ID: 2L130
Model Pipe ID: 2L142_2L130
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site NOR-04B Wet Weather Calibration
Location: Strong St. b/w Fairmount Blvd. & Main St. 
Pipeline diameter: 24''
City Manhole ID: 2L42B
Model Pipe ID: 2L142A_2L42B
Silt Level at Site: 0''
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site NOR-05 Wet Weather Calibration
Location: La Cadena Dr. & Spring Garden St. 
Pipeline diameter: 24''
City Manhole ID: 2M73
Model Pipe ID: CDT-593
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site NOR-06 Wet Weather Calibration
Location: e/o I215 & Tolouse Ave. 
Pipeline diameter: 15''
City Manhole ID: 2N42A
Model Pipe ID: CDT-309
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site NOR-07 Wet Weather Calibration
Location: Palmyrita Ave. & Mt. Vernon Ave. 
Pipeline diameter: 10''
City Manhole ID: A3O30
Model Pipe ID: A3030A_A3030
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site PHO-01 Wet Weather Calibration
Location: WWTP
Pipeline diameter: 48''
City Manhole ID: 5F65
Model Pipe ID: CDT-385
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site PHO-02 Wet Weather Calibration
Location: Jurupa Ave. w/o Tucson Ct.
Pipeline diameter: 24''
City Manhole ID: 5H160
Model Pipe ID: X1-4341_5H160
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site PHO-03 Wet Weather Calibration
Location: Rubidoux Ave. n/o Old Ranch Rd.
Pipeline diameter: 10''
City Manhole ID: 4I24B
Model Pipe ID: 4I24A_4I24B
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site PHO-04 Wet Weather Calibration
Location: Central Ave. b/w Phoenix Ave. & Rexford Dr.
Pipeline diameter: 15''
City Manhole ID: 5H61
Model Pipe ID: 5H60_5H61
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site PHO-05 Wet Weather Calibration
Location: Arlington Ave. & Barcelona Way
Pipeline diameter: 21''
City Manhole ID: B6I9
Model Pipe ID: B6I8_B6I9
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site PHO-06 Wet Weather Calibration
Location: Arlington Ave. & Maude St.
Pipeline diameter: 18''
City Manhole ID: X4-8355
Model Pipe ID: X4-8342_X4-8355
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site PHO-07 Wet Weather Calibration
Location: Washington St. & Harvest Lane
Pipeline diameter: 18''
City Manhole ID: 7K117
Model Pipe ID: 7K88_7K117
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site SPR-01 Wet Weather Calibration
Location: Market St. s/o Northbend St. 
Pipeline diameter: 12''
City Manhole ID: 3L120
Model Pipe ID: A3L119_3L120
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site SPR-02A Wet Weather Calibration
Location: Spruce St. w/o Hwy 91
Pipeline diameter: 24''
City Manhole ID: 3M99
Model Pipe ID: X1-21094_3M99
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site SPR-02B Wet Weather Calibration
Location: 3rd St. w/o Chicago Ave. 
Pipeline diameter: 10''
City Manhole ID: 4M50
Model Pipe ID: 4M50A_4M50
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site SPR-02C Wet Weather Calibration
Location: Chicago Ave. n/o 3rd St. 
Pipeline diameter: 12''
City Manhole ID: 3M69
Model Pipe ID: 4N82_3M69
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site SPR-02D Wet Weather Calibration
Location: Chicago Ave. n/o Linden St. 
Pipeline diameter: 12''
City Manhole ID: 4N60
Model Pipe ID: 4N59_4N60
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site SPR-03 Wet Weather Calibration
Location: Spruce St. w/o Atlanta Ave. 
Pipeline diameter: 15''
City Manhole ID: A3N67
Model Pipe ID: A3N66_A3N67
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site SPR-04 Wet Weather Calibration
Location: University Ave. & Campus Dr. 
Pipeline diameter: 18''
City Manhole ID: SD-12217
Model Pipe ID: SD-12219_SD-12217
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site SPR-05 Wet Weather Calibration
Location: Big Springs Dr. & Valencia Dr. 
Pipeline diameter: 12''
City Manhole ID: 4P88A
Model Pipe ID: 4P88_4P88A
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site SPR-06 Wet Weather Calibration
Location: Kansas Ave. n/o 4th St, 
Pipeline diameter: 8''
City Manhole ID: 4M40
Model Pipe ID: 4M40A_4M40
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site TEQ-01A Wet Weather Calibration
Location: Tequesquite Ave. & Pine St.
Pipeline diameter: 35''
City Manhole ID: B4K117J
Model Pipe ID: B4K117I_B4K117J
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site TEQ-02 Wet Weather Calibration
Location: Tequesquite Ave. b/w Palm Ave. & Pine St.
Pipeline diameter: 27''
City Manhole ID: B4K70
Model Pipe ID: I1-17475_B4K70
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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UPDATE OF THE INTEGRATED MASTER PLAN FOR THE WASTEWATER COLLECTION SYSTEM AND TREATMENT FACILITIES | CITY OF RIVERSIDE

Flow Monitoring Site TEQ-03 Wet Weather Calibration
Location: Le Conte Dr. & South St.
Pipeline diameter: 10''
City Manhole ID: 5N93
Model Pipe ID: 5N93_5N94
Silt Level at Site: 0''

DRAFT | AUGUST 2017
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Flow Monitoring Site TEQ-04 Wet Weather Calibration
Location: w/o Chicago Ave. & Oroblanco Ave.
Pipeline diameter: 18''
City Manhole ID: A5N49A
Model Pipe ID: A5N49_A5N49A
Silt Level at Site: 0''
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Flow Monitoring Site TEQ-05 Wet Weather Calibration
Location: w/o Chicago Ave. & Oroblanco Ave.
Pipeline diameter: 30''
City Manhole ID: 5M322
Model Pipe ID: 5M324_5M322
Silt Level at Site: 0''
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Flow Monitoring Site TEQ-06B Wet Weather Calibration
Location: Cottonwood Ave. & Old 215 Frontage Rd.
Pipeline diameter: 18''
City Manhole ID: 9O209
Model Pipe ID: CDT-95
Silt Level at Site: 0''
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Flow Monitoring Site TEQ-07 Wet Weather Calibration
Location: e/o Zamora Way & Wood Rd.
Pipeline diameter: 18''
City Manhole ID: 9O185
Model Pipe ID: 9O185_9O186
Silt Level at Site: 0''
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Flow Monitoring Site TEQ-08 Wet Weather Calibration
Location: Zamora Way & Wood Rd.
Pipeline diameter: 18''
City Manhole ID: 9O38
Model Pipe ID: 9O38_9O186
Silt Level at Site: 0.25''
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Flow Monitoring Site TEQ-09 Wet Weather Calibration
Location: Vine St. & 10th St.
Pipeline diameter: 18''
City Manhole ID: B4L314
Model Pipe ID: B4L313_B4L314
Silt Level at Site: 0''
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Flow Monitoring Site TEQ-10 Wet Weather Calibration
Location: Chicago Ave. e/o Jasper Lane 
Pipeline diameter: 8''
City Manhole ID: B5N32
Model Pipe ID: B5N32_X3-21278
Silt Level at Site: 0''
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Chapter 5 

PLANNING CRITERIA AND DESIGN FLOWS 

5.1   Purpose 

This chapter presents the planning criteria and methodologies for the analysis used to evaluate 
the City's existing wastewater collection system and associated facilities, which are utilized to 

identify existing system deficiencies, and to size future improvements and expansions. The 
planning criteria address the collection system capacity, acceptable gravity sewer pipe slopes, and 

maximum allowable depth of flow, design velocities, and changes in pipe size. 

5.2   Gravity Sewers 

Gravity sewer pipe capacities are dependent on many factors. The factors include roughness of 
the pipe, the chosen maximum allowable depth of flow downstream, and limiting velocity and 

slope. The following sections describe the factors that account for the determination of existing 
and future pipeline capacities in the City’s collection system. 

5.2.1   Manning's Coefficient (n) 

The Manning's coefficient "n" is a friction coefficient that varies with respect to pipe material, size 

of pipe, depth of flow, smoothness of joints, root intrusion, and other factors. For sewer pipes, the 

Manning's coefficient typically ranges between 0.011 and 0.017, with 0.013 being a representative 
value used for system planning purposes. Due to unknown conditions of existing pipelines, a 

conservative Manning's “n” factor of 0.013 was initially used for the evaluation of all existing 

collection system pipelines. Pipe roughness values were adjusted during calibration. The 
evaluation of all proposed pipelines used a Manning's “n” factor of 0.013.  

5.2.2   Peak Flow Criteria 

The primary criterion used to identify capacity-deficient sewers or to size new sewer 

improvements is the maximum 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). Based on Carollo’s 
experience, City staff input, and industry standards, the criteria listed in Table 5.1 were used. The 
following explains these criteria in more detail: 

• Flow Depth for Existing Sewers. Maximum flow depth criteria for existing sanitary 
sewers are established based on a number of factors, including the acceptable risk 

tolerance of the utility, local standards and codes, and other factors. Using a conservative 

d/D ratio when evaluating existing sewers may lead to unnecessary replacement of 

existing pipelines. Conversely, lenient flow depth criteria could increase the risk of 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, 
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the higher water levels will surcharge upstream of the bottleneck pipeline (or pipelines). 

The hydraulic model is used to determine “backwater” pipelines in order 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. 
• 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 0.5 to 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 summarized in Table 5.1. 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 5.1 Maximum Flow Depth Criteria 

Pipe Diameter (inches) 
Maximum d/D Ratio  

(during Peak Wet Weather Flows) 

Maximum d/D for Existing Sewer 

 All Pipes 0.90 

Maximum d/D for New Sewers 

 10" and Smaller 0.50 

 12" to 18" 0.67 

 Larger than 18" 0.75 

5.2.3   Design Velocities and Minimum Slopes 

To minimize the settlement of sewage solids, it is industry standard to specify a minimum velocity 

of 2 fps be maintained. At this velocity, the sewer flow will provide self-cleaning of the pipe. 
Table 5.2 lists the recommended minimum slopes and their corresponding maximum flows for 
maintaining self-cleaning velocities (equal to or greater than 2 fps) when the pipe is flowing at its 
maximum design depth (d/D ratio). The City's design criteria require that 8-inch diameter gravity 
sewers must have a minimum slope of 0.004. 

Table 5.2 Minimum Slope for New Pipes 

Pipe Diameter 
(inches) 

Recommended 
Minimum Slope(1)(2) 

(ft/ft) 

Maximum d/D 
Ratio 

Calculated Maximum 
Flow at Maximum d/D(2) 

(mgd) 

8 0.0040(3) 0.50 0.25 

10 0.0025 0.50 0.35 

12 0.0019 0.67 0.80 

15 0.0014 0.67 1.24 

18 0.0011 0.67 1.79 

21 0.0009 0.75 2.84 

24 0.0008 0.75 3.70 
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Table 5.2 Minimum Slope for New Pipes (continued) 

Pipe Diameter 
(inches) 

Recommended 
Minimum Slope(1)(2) 

(ft/ft) 

Maximum d/D 
Ratio 

Calculated Maximum 
Flow at Maximum d/D(2) 

(mgd) 

27 0.0007 0.75 4.69 

30 0.0005 0.75 5.79 

33 0.0004 0.75 6.23 

36 0.0004 0.75 7.86 

42 0.0003 0.75 10.27 
Notes: 
(1) Recommended minimum slope for flows at a velocity greater than or equal to 2 fps. 
(2) Manning's n = 0.013. 
(3) City of Riverside Sewer Replacement Improvement Plan Check List Revised 10/8/2008. 

5.2.4   Changes in Pipe Size 

When a smaller sewer joins a large one, the invert of the larger sewer should be lowered 

sufficiently to maintain the same energy gradient. An approximate method for securing these 
results is to place the 80-percent depth point of both sewers at the same elevation. For planning 
purposes and designing new pipes, and in the absence of field data, sewer crowns are typically 

matched at the manholes. 

5.3   Lift Stations and Force Mains 

Industry standard practice is to require that sewage lift stations have sufficient capacity to pump 
peak flows with the largest pump out of service (firm capacity). Force main piping should be sized 

to provide a minimum velocity of 3 fps at the design flow rate of the lift station and no more than 
8 fps. For the determination of head loss, the Hazen-Williams equation is used with a C-factor of 
110, which is typical for sewer system master planning purposes. 

5.4   Design Flows 

This section summarizes the historical influent flows measured at the RWQCP and presents the 
calculated design flows used to model the existing and future wastewater collection system.  

5.4.1   Historical Flows 

The City provided historical influent flow data at the RWQCP from January 2011 through 
December 2016. The annual average and per capita wastewater flow RWQCP are summarized in 

Table 5.3. Population and flow data presented in Table 5.3 does not include the Jurupa, Rubidoux, 

or Edgemont CSDs. As shown in Table 5.3, the AAF at the RWQCP has decreased approximately 
27 percent since 2011, from 27.5 mgd to 20.0 mgd. 

Table 5.3 Historical RWQCP Flows 

Year Population(1) 
RWQCP Annual 

Average Influent Flow 
(mgd)(1) 

Per Capita 
Wastewater Flow 

(gpcd) 

2011 298,493 27.54 92 

2012 299,376 24.92 83 

2013 300,259 23.37 78 
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Table 5.3 Historical RWQCP Flows (continued) 

Year Population(1) 
RWQCP Annual 

Average Influent Flow 
(mgd)(1) 

Per Capita 
Wastewater Flow 

(gpcd) 

2014 303,837 23.55 77 

2015 307,284 20.69 67 

2016 310,190 20.01 65 
Notes: 
(1) Estimates include the City service area and the Highgrove area, but do not include the Jurupa, Rubidoux, or Edgemont 

CSDs. 

Table 5.3 also summarizes the historical per-capita wastewater flow within the City's service area. 

As shown in Table 5.3, the City's per-capita wastewater flow has been steadily decreasing since 
2011, from 92 gpcd to 65 gpcd in 2016. The reduction in per-capita flow can be attributed to 
increased water conservation by the City customers, as well as additional conservation associated 

with recent drought conditions. 

For conservative planning purposes, a per-capita flow of 77 gpcd was used to project future 

wastewater flows. The per-capita rates seen in 2015 and 2016 may be artificially low due to 

state-mandated water conservation. Therefore, the previous six years were used to calculate a 
per-capita flow to account for a rebound in the per-capita wastewater flow as drought conditions 
continue to ease. 

5.4.2   Wastewater Flow Factors 

In order to develop wastewater flow projections and allocate future flows to the collection system, 

relationships between land use and wastewater generation were developed. These relationships, 

called wastewater flow factors, are established based on the average wastewater flow generated 

for each existing land use type. The land use flow factors were established to project the estimated 
ADWF through build-out of the City’s service area. 

Average wastewater flow coefficients are rates, usually expressed in gpd/ac, applied to land use 

acreage to calculate the average flow generated from a particular land use. A flow factor was 
developed for each land use classification. The flow factor provides a means to transform a land 
use category from acreage into wastewater flow. The resulting flow can be used to estimate the 
ADWF associated with development of existing vacant land areas. Wastewater flow factors for 
residential areas can range between 200 to 5,000 gpd/ac, and commercial and industrial areas 

might range from 500 to 2,500 gpd/ac. Land uses designated as open space and agriculture were 

assumed to generate negligible amounts of sewage flow. 

The flow factors were developed using the following procedure: 

• Average flows for each sewer basin were derived from the flow monitoring data 
(described in detail in Volume 3 of this plan). 

• Using GIS, the acres for each land use type contained in each basin were calculated. 
• Preliminary flow factors for each land use type were estimated based on values that are 

typical for the approximate number of dwelling units per acre and the typical number of 
people per dwelling unit for each land use type. 
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• The flow factors for each isolated flow metering tributary were then adjusted up or down 
(balanced) so that the calculated average flows from each tributary area match what was 

measured during the flow monitoring period.  
• Once the flow factors for each basin were balanced, the weighted average of the 

coefficients for each land use type was calculated based on the acreage contribution from 
each basin.  

The calibrated wastewater flow factors developed for this Master Plan range from 60 gpd/ac to 

4,300 gpd/ac, and are summarized in Table 5.4. Appendix 5A contains detailed information about 
the wastewater flow balance by sewer basin. 

5.4.3   Wastewater Flow Projections 

Table 5.4 summarizes the projected wastewater flow at build-out of the City service area 
(excluding Jurupa, Rubidoux, and Edgemont CSDs, but including the Highgrove area). As shown 

in Table 5.4, it is estimated that the City's service area could generate a total flow of approximately 

29 mgd. Figure 5.1 shows the projected wastewater flows through the year 2037, based on the 

established per-capita generation rate of 77 gpcd. As shown on Figure 5.1, build-out would occur 
at approximately year 2032. Table 5.5 summarizes the existing and projected flows by basin. 

Table 5.4 Wastewater Flow Factors 

Land Use Type 
Developable Vacant 

or Not Connected 
(acres) 

Wastewater 
Flow Factor 

(gpd/ac) 

Projected Average 
Flow Increase 

(mgd) 

Agricultural/Rural Residential 4,669 60 0.280 

Hillside Residential 4,078 130 0.530 

Semi Rural Residential 152 350 0.053 

Very Low Density Residential 2,145 350 0.751 

Low Density Residential 136 640 0.087 

Medium Density Residential 1,134 1,000 1.134 

Medium High Density Residential 153 1,700 0.260 

High Density Residential 52 2,800 0.146 

Very High Density Residential 2 4,000 0.010 

Commercial 188 710 0.134 

Commercial Regional Center 3 640 0.002 

Office 71 640 0.045 

Business/Office Park 850 680 0.578 

Industrial 184 670 0.123 

Downtown Specific Plan 31 1,000 0.031 

Orangecrest Specific Plan 7 1,000 0.007 
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Table 5.4 Wastewater Flow Factors (continued) 

Land Use Type 
Developable Vacant 

or Not Connected 
(acres) 

Wastewater 
Flow Factor 

(gpd/ac) 

Projected Average 
Flow Increase 

(mgd) 

Mixed Use - Neighborhood 5 1,100 0.006 

Mixed Use - Urban 39 3,200 0.125 

Mixed Use - Village 63 4,300 0.269 

Agricultural 746 60 0.045 

Public Park 1,964 50 0.098 

Private Recreation 245 100 0.024 

Open Space/Natural Resources 781 0 0.000 

Public Facilities/Institutions 481 530 0.255 

Total Flow Increase 18,178 -- 4.992 

Existing Average Daily Flow (mgd) 24.00 

Total Build-Out Average Daily Flow (mgd) 29.00 

 

Figure 5.1 Projected Wastewater Flow 
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Table 5.5 Existing and Projected Flows by Basin 

Basin 
Existing ADWF(1) 

(mgd) 

Additional ADWF at 
Build-Out(2) 

(mgd) 

Total ADWF at 
Build-Out 

(mgd) 

Arlanza 9.91 1.80 11.71 

Northside 1.15 0.92 2.07 

Phoenix 3.34 0.98 4.32 

Spruce 3.30 0.22 3.52 

Tequesquite 6.31 1.07 7.38 

Total 24.00 5.00 29.00 
Notes:  
(1) Based on 2017 Flow Monitoring Program V&A. 
(2) Developed based on land use type and wastewater flow factors for undeveloped land. 

5.4.4   Design Storm 

Design storms are rainfall events used to analyze the performance of a collection system under 

extreme wet weather events. The first step in the development of the design storm is to define its 
recurrence interval and rainfall duration. The recurrence interval is based on the probability that a 
given rainfall event will occur or be exceeded in any given year. For example, a “100-year storm” 
means there is a 1 in 100 chance that a storm as large as or larger than this event will occur at a 

specific location in any year. 

Duration is the length of time in which the rainfall occurs. The City requested that Carollo use a 

10-year, 24-hour storm event developed to specifically simulate peak wet weather flows within 
the model. For this Master Plan Update, the 10-year, 24-hour design storm was modified to mimic 
the December 20-21, 2010, storm event, which had a peak intensity of 0.31 inches per hour and a 
total volume of 2.77 inches. Figure 5.2 shows the 10-year, 24-hour design storm.  

 

Figure 5.2 10-Year, 24-Hour Design Storm 
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Table 1     Projected DWF Coefficients by Land Use Type

Land Use Type

Developable 

Vacant or Not 

Connected (acres)

Flow Coefficient 

(gpd/acre)

Average Daily Flow 

Increase at Buildout 

(mgd)

Residential

Agricultural/Rural Residential 4,669 60 0.280

Hillside Residential 4,078 130 0.530

Semi Rural Residential 152 350 0.053

Very Low Density Residential 2,145 350 0.751

Low Density Residential 136 640 0.087

Medium Density Residential 1,134 1,000 1.134

Medium High Density Residential 153 1,700 0.260

High Density Residential 52 2,800 0.146

Very High Density Residential 2 4,000 0.010

Subtotal 12,521 - 3.251

Commercial

Commercial 188 710 0.134

Commercial Regional Center 3 640 0.002

Office 71 640 0.045

Business/Office Park 850 680 0.578

Industrial 184 670 0.123

Subtotal 1,297 - 0.883

Mixed Use

Downtown Specific Plan 31 1,000 0.031

Orangecrest Specific Plan 7 1,000 0.007

Mixed Use - Neighborhood 5 1,100 0.006

Mixed Use - Urban 39 3,200 0.125

Mixed Use - Village 63 4,300 0.269

Subtotal 144 - 0.437

Community Amenities and Support

Agricultural 746 60 0.045

Public Park 1,964 50 0.098

Private Recreation 245 100 0.024

Open Space/Natural Resources 781 0 0.000

Public Facilities/Institutions 481 530 0.255

Subtotal 4,217 - 0.422

Total 18,178 4.992

Existing Average Daily Flow (mgd) 24.00

Total Buildout Average Daily Flow (mgd) 29.00
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Chapter 6 

REGULATORY REVIEW AND SSMP GAP 

ANALYSIS 

6.1   Executive Summary 

6.1.1   Background 

This Chapter has been developed based on the discussions at the kick‐off meeting, documents 

supplied to our team by the City, and several phone conversations with City staff. It is also based 

on data from the current Sanitary Sewer Master Plan, City ordinances, Riverside GIS map, and the 

SWRCB Pre‐Inspection Questionnaire. 

A detailed review and section by section comparison between where the City is and what it needs 

to do to become compliant with the WDRs order is shown in the following sections. 

6.1.2   Summary of Findings 

The City has been proactive in its operation and management of its sanitary sewer system and is 

following the WDR regulations. A year after the WDR order went into effect, the City undertook a 

Sanitary Sewer Master Plan including hydraulic modeling of its collection system and developed 

a repair and rehabilitation CIP accordingly. In May , the City completed and adopted its first 

SSMP. The City updated its SSMP in September . 

Based on a review of City's  SSMP, the City has set the following five goals for meeting the 

minimum requirements of the Order: 

. Minimize the frequency of SSOs. 

. Appropriately mitigate the impacts caused by SSOs. 

. Provide notifications and reports to all required regulatory agencies in a timely manner. 

. Effectively manage, operate, maintain, and improve the collection system. 

. Provide education and outreach to the general public to increase awareness of the 

sanitary sewer system, its function, and operation. 

Based on an overall review of the City's SSMP, Sewer Master Plan, discussions with the Public 

Works Wastewater Division Maintenance Section, and a review of all other documents provided 

to our team by the City, it is our conclusion that all of these goals have been initiated by the City 

but still need additions and refinements. Below is a list of additional overall recommendations for 

improving and enhancing the City’s on‐going efforts: 

. We do recommend adding two more goals to the City’s list to cover the full spectrum of 

the WDR Order. These two additional goals are: 

a. The City sewer system operators, employees, contractors, responders, or other 

agents are adequately trained and equipped to address an SSO event. 

b. The City sewer system is properly designed, constructed and funded to provide 

sufficient capacity to convey base flows and peak flows while meeting or exceeding 
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applicable regulations, laws and generally acceptable practices relative to sanitary 
sewer system O&M. 

2. We have made couple of recommendations about adding other ordinances that would 
strengthen City's overall municipal code in WDR enforcement and compliance. These 
include adding sections, addressing I/I, design issues and standards, and FOG. 

3. In terms of overall O&M, the City needs to leverage its GIS technology more by the use of 

automated GIS Applications, both for field use and office use. 
a. The City should utilize a Predictive Maintenance Program including plans for, planned 

and scheduled inspection and rehabilitation of its sanitary sewer system. These would 
include "Hot Spots" identification in GIS and Trend analysis utilizing the cleaning 

schedule. City has done a good job establishing a KPI for cleaning its sewer system. 
This information, however, is not readily accessible by field and office staff. 

b. Use of a GIS Application that connects both the as-built and the CCTV video to each 
sewer line will streamline functionality for City's staff. Additionally, this Application 
can also be utilized on a Tablet by field staff to red line and relay field updates to 
City staff on a regular basis. 

4. The City should develop and adopt a residential FOG program. Examples include 

developing a web page which describes oil and grease disposal BMP for residential users. 
In addition to general public education, targeted public education should be conducted at 

select locations that have been identified by Sewer Maintenance crews as potential heavy 
FOG sources based on the problem pipes list. 

5. The City should migrate towards implementing a GIS based CMMS for all its work orders 
and to efficiently and automatically track all personnel, equipment, and material. (See 

discussion and questions in Section 6.12.5 of this Chapter). 
6. The City should implement the CIP developed as a result of its current comprehensive 

Sanitary Sewer Master Plan within the Sewer Master Plan's recommended rehabilitation 
timeline. 

7. The City should consider developing a program that focuses on collecting data from all 
relevant sources, which will provide the City with critical information associated with the 

performance of the City’s sanitary sewer system and associated programs. It is our 
recommendation that this system be integrated with GIS to help with trend analysis for 
Hot Spots, FOG, SSO mapping as well as CIP tracking. Furthermore, a system for 

communication and data submittals that are associated with SSOs and sewer backups 
that are reported to the online SSO database should be developed. A matrix of KPIs 
should be developed that would help the City develop its MMRP. 

8. The City should develop an audit program that addresses the following: 
a. Document Control. 
b. Training. 
c. Targets and Objectives. 
d. Data Management. 
e. Documented Procedures. 
f. Outcomes. 

9. Create a plan and schedule the implementation of a comprehensive public 
communication and educational program. 

Table 6.1 summarizes City's WDR compliance status. 
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Table 6.1 City's WDR Compliance Matrix 

Item Description 
Needs Minor 

Updates(1) 
Needs Major 

Updates(2) 
Needs to be Developed 

and Implemented(3) 

Goals ✓   

Organization ✓   

Legal Authority ✓   

O&M Program ✓   

Design and Performance Divisions ✓   

Overflow Emergency Response Plan ✓   

FOG Control Program ✓   

SECAP  In Progress  

Monitoring, Management, and Plan 
Modifications 

  ✓ 

SSMP Program Audits ✓   

Communication Program ✓   
Notes: 
(1) Tasks identified under this category may need relatively minor updates; but, if the needed minor updates have an impact 

on sewer system operations, the task would be considered non-compliant. 
(2) Tasks identified under this category need major updates/revisions that usually involve long lead times, and therefore, an 

implementation schedule with "Initiation" and "Completion" dates needs to be developed. 
(3) Tasks identified under this category need to be initiated and implemented as soon as possible. 

6.2   Introduction 
Gap analysis is a means of examining systemic factors that have contributed to, or caused, a gap 
between the current state of the system and the future and desired state outlined in the WDR 
compliance requirements. The gap analysis process includes an in-depth analysis of the factors 
that have created the current state, and laying the groundwork for improvement planning. This 
approach ensures that the system improvement process does not jump from identification of 
problem areas to proposing and implementing solutions without first understanding the conditions 
that created the current state. 

6.2.1   Service Area and Sewer System 

The City owns and operates a sanitary sewer collection system (collection system) consisting of 

over 820 miles of sewer lines ranging in size from 4 in. to over 50 in. in diameter with some more 
than 120 years old. There are 19 pump stations located throughout the City that range in size from 

100 gpm up to 2,000 gpm providing service to those areas of geographic need. Treatment is 

provided at the RWQCP, which provides preliminary, primary, secondary, and tertiary treatment 

for a rated capacity of approximately 40 mgd. In addition to wastewater from the City’s collection 
system, the City also provides wastewater treatment services for the CSD’s of Edgemont, 

Rubidoux, and Jurupa, and the community of Highgrove . 

6.2.2   Regulatory Overview 

The SWRCB adopted Water Quality Order 2006-0003, on May 2, 2006, requiring all public 

agencies that own sanitary sewer collection systems greater than 1 mile in length to comply with 
the Statewide General WDR for Sanitary Sewer Systems. All public agencies must apply for 
coverage by November 2, 2006, by completing the NOI and LRO forms that the SWRCB 
distributed. The City has completed the NOI and is within the regulatory time frames. 
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The intent of the WDR is to provide consistent statewide requirements for managing and 

regulating sanitary sewer systems throughout California. The SWRCB recognized a need to 

provide this consistent regulatory measure because many RWQCB were beginning to implement 
similar measures inconsistently throughout the State, which was creating confusion in the 

discharger community. The SWRCB believes that providing a consistent regulatory measure that 
identifies regulatory expectations and comprehensive SSO data will ultimately yield better 
collection system management and performance. 

There are three major components to the WDR, including: 

• SSO Prohibitions. 
• SSMP Elements. 
• SSO reporting. 

While there are many other relevant components and findings within the WDR, the major 
components identified above represent most of the SWRCB’s regulatory expectations for the 

implementation of the WDR. This regulatory audit is intended to provide an analysis of the current 
programs and practices within the City that address the above issues. This document will provide 
recommendations to ensure the development of appropriate SSMP programs and an appropriate 
time schedule necessary to comply with the WDR. 

6.2.3   Prohibitions 

Section C of the WDR identifies and prohibits SSOs that result in a discharge of untreated or 
partially treated wastewater to waters of the United States and/or create a nuisance as defined in 
CWC Section 13050(m) is prohibited. CWC section 13050, subdivision (m), defines nuisance as 

anything which meets all of the following requirements: 

• Is injurious to health, or is indecent or offensive to the senses, or an obstruction to the free 

use of property, so as to interfere with the comfortable enjoyment of life or property. 
• Affects at the same time an entire community or neighborhood, or any considerable 

number of persons, although the extent of the annoyance or damage inflicted upon 

individuals may be unequal. 
• Occurs during, or as a result of, the treatment or disposal of wastes. 

Since the SWRCB has not specifically defined SSOs that are subject to this prohibition and criteria 
for determining whether or not an SSO violates the above prohibition, the State and/or RWQCB 
will consider potential violations on a case-by-case basis. In general however, if an SSO results in 

a discharge to a surface water or drainage channel, the Water Board will consider this a discharge 

to Waters of the US. Additionally, if an SSO reaches an enclosed storm drainage pipe and the SSO 

was not fully contained, captured, and pumped back into the sanitary sewer system, the Water 

Board will generally assume that the SSO reached a water of the US. In both cases, the SSO will 
probably result in a violation of the WDR prohibition. 

Determining whether an SSO created a nuisance is even more problematic and subjective. Again, 

since the SWRCB has not specifically defined SSOs that are subject to the nuisance prohibition 
and criteria for determining whether or not an SSO is in violation of this prohibition, the State 

and/or RWQCB will consider violations on a case-by-case basis. 

In both cases, while reporting SSOs, determining whether or not the SSO violated the prohibition 

is not up to the reporting Agency. It is the enforcement agency’s responsibility to determine 
compliance with the WDR. 
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6.2.4   SSO Reporting 

WDR finding number 9 states: 

• Both uniform SSO reporting and a centralized statewide electronic database are needed 

to collect information to allow the SWRCB and RWQCB to effectively analyze the extent 

of SSOs statewide and their potential impacts on beneficial uses and public health. The 
MRP required by this Order and the attached MRP No. 2006-0003-DWQ, are necessary to 

ensure compliance with these WDRs. 

Furthermore, the State Water Board Fact Sheet states: 

• SSOs can be distinguished between those that impact water quality and/or create a 
nuisance, and those that are indicators of collection system performance. Additionally, 

SSO liability is attributed to either private entities (homeowners, businesses, private 

communities, etc., or public entities. 

Although all types of SSOs are important to track, the reporting time frames and the type of 

information that need to be conveyed differ. The Reporting Program and Online SSO Database 
clearly distinguish the type of spill (major or minor) and the type of entity that owns the portion of 
the collection system that experienced the SSO (public or private entity). The reason to require 

SSO reporting for SSOs that do not necessarily impact public health or the environment is because 
these types of SSOs are indicators of collection system performance and management program 
effectiveness, and may serve as a sign of larger and more serious problems that should be 

addressed. Although these types of spills are important and must be regulated by collection 
system owners, the information that should be tracked and the time required to get them into the 

online reporting system are not as stringent. 

Obviously, SSOs that are large in nature, affect public health, or affect the environment must be 

reported as soon as practicable and information associated with both the spill and efforts to 
mitigate the spill must be detailed. Since the Online SSO Database is a web-based application 
requiring computer connection to the internet and is typically not as available as telephone 

communication would be, the Online Database will not replace emergency notification, which 

may be required by a RWQCB, OES, or a County Health or Environmental Health Agency. 

In order to implement the above vision, the SWRCB has developed a web-based database that will 
be used to report all SSOs. This online spill reporting system is hosted, controlled, and maintained 

by the SWRCB. The web address for this site is http://ciwqs.waterboards.ca.gov. 

This online database is maintained on a secure site and is controlled by unique usernames and 

passwords. Once the City has enrolled into the WDR, and has identified a LRO, the SWRCB will 
issue both a user name and password to the LRO and notify that individual of this information. 

These accounts will allow controlled and secure entry into the SSO Database. Additionally, within 

30 days of receiving an account and prior to recording SSOs into the SSO Database, all Enrollees 

must complete the “Collection System Questionnaire”, which collects pertinent information 
regarding an Enrollee’s collection system. The “Collection System Questionnaire” must be 
updated at least every 12 months. 

All reports required by this Order and other information required by the State or RWQCB shall be 
signed and certified by a person designated, for a municipality, state, federal or other public 

agency, as either a principal executive officer or ranking elected official, or by a duly authorized 

representative. For purposes of electronic reporting, an electronic signature and accompanying 

http://ciwqs.waterboards.ca.gov/
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certification that is in compliance with the Online SSO database procedures will meet this 
certification requirement: 

• All reporting requirements are described within the MRP that was adopted by the SWRCB 
Order, along with the WDR. 

California Health and Safety Code section 5411.5, states that: 

• Any person who, without regard to intent or negligence, causes or permits any untreated 

wastewater or other waste to be discharged in or on any waters of the State, or discharged 

in or deposited where it is, or probably will be, discharged in or on any surface waters of 

the State, as soon as that person has knowledge of the discharge, shall immediately notify 

the local health officer of the discharge. Discharges of untreated or partially treated 
wastewater to storm drains and drainage channels, whether man-made or natural or 
concrete-lined, shall be reported as required above. 

CWC section 13271, also requires any SSO greater than 1,000 gal that is discharged in or on any 
waters of the State, or discharged in or deposited where it is, or probably will be, discharged in or 

on any surface waters of the State shall also be reported to the OES as soon as: 

• That person has knowledge of the discharge. 
• Notification is possible. 
• Notification can be provided without substantially impeding cleanup or other emergency 

measures. SSO Categories as Defined by the Revised MRP. 

An SSO is defined by the WDR as any overflow, spill, release, discharge, or diversion of untreated 
or partially treated wastewater from a sanitary sewer system, including: 

Category 1 – Discharges of untreated or partially treated wastewater of any volume resulting from 
an enrollee’s sanitary sewer system failure or flow condition that: 

• Reach surface water and/or reach a drainage channel tributary to a surface water; or 
Reach a MS4 and are not fully captured and returned to the sanitary sewer system or not 
otherwise captured and disposed of properly. Any volume of wastewater not recovered 
from the MS4 is considered to have reached surface water unless the storm drain 

system discharges to a dedicated storm water or GWI basin (e.g., infiltration pit, 

percolation pond). 

Category 2 – Discharges of untreated or partially treated wastewater greater than or equal to 
1,000 gal resulting from an enrollee’s sanitary sewer system failure or flow condition that does not 
reach a surface water, a drainage channel, or the MS4 unless the entire SSO volume discharged to 
the storm drain system is fully recovered and disposed of properly. 

Category 3 – All other discharges of untreated or partially treated wastewater resulting from an 
enrollee’s sanitary sewer system failure or flow condition. 

SSOs may cause a public nuisance, particularly when raw wastewater is discharged to areas having 
high public exposure, such as streets or surface waters used for drinking, fishing, or body-contact 
recreation. SSOs may pollute surface or groundwaters, threaten public health, adversely affect 
aquatic life, and impair the recreational use and aesthetic enjoyment of surface waters. 
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Agencies in California that own sanitary sewer systems and experience SSOs are required to enter 
the SSO information into CIWQS database—the SWRCB’s information management system for 
regulatory and water quality data reporting. In addition, SWRCB requires that agencies notify the 
State OES within 24 hrs of any spill that exceeds 1,000 gal. 

In summary, the WDR is intended to: 

• Provide a consistent and unified statewide approach for the reporting and database 
tracking of SSOs. 

• Establish consistent and uniform requirements for SSMP development and 

implementation. 
• Facilitate consistent enforcement of the WDR regulation and violations. 

Capacity assurance is at the heart of the WDR. The SWRCB’s WDR requires the preparation of 
SSMPs, while implementation of SSMPs is the responsibility of the nine RWQCBs. The SSMP 
consists of a set of documented plans to address how a wastewater collection system conducts 
business management, funding, design, operations, maintenance, and emergency response. The 
SECAP element of the SSMP includes evaluation of peak flows, design criteria, and capacity 
enhancement measures, and a schedule with planned completion dates of capital improvements. 

Goals of the SSMP are to: 

• Properly manage, operate, and maintain all portions of the agency’s wastewater 
collection system. 

• Provide adequate capacity to convey peak wastewater flows. 
• Minimize the frequency of SSOs. 
• Mitigate the impacts that are associated with any SSO that may occur. 
• Meet all applicable regulatory notification and reporting requirements. 

The SSMP prescribes specific milestones that relate to the specific elements required in the WDR: 

1. Goals. 
2. Organization. 
3. Legal Authority. 
4. O&M Program. 
5. Design and Performance Provisions. 
6. Overflow Emergency Response Plan. 
7. FOG Control Program, 
8. SECAP. 
9. Monitoring, Management, and Plan Modifications. 
10. SSMP Program Audits. 
11. Communication Program. 

An SSMP program audit must be conducted at least every two years, and the audit report must be 
kept on file by the City staff. Successful implementation of an SSMP and compliance with the WDR 
could result in significant cost-savings to the City and its residents. 

This report includes an analysis of the WDR regulation and our team’s opinion of the City’s current 
compliance status for each important element of the regulation. 



CITY OF RIVERSIDE | VOL 3 | CH 6 | REGULATORY REVIEW AND SSMP GAP ANALYSIS 

6-8 | JUNE 2019 | FINAL 

6.3   Goals 
Section D.13(i) - Goal: The goal of the SSMP is to provide a plan and schedule to properly manage, 
operate, and maintain all parts of the sanitary sewer system. This will help reduce and prevent SSOs, 
as well as mitigate any SSOs that do occur. 

6.3.1   Overview 

This section describes the goals of the SSMP, which is to provide a documented plan that describes 

all collection system activities and programs employed by an agency to ensure proper 
management of all collection system assets. Implementing an SSMP will ensure proper 
management, operation, and maintenance of all parts of the sanitary sewer system, ultimately 

helping to reduce and prevent SSOs, as well as mitigate any SSOs that do occur (including meeting 
all applicable regulatory notification and reporting requirements). 

Commitment to continual improvement will also ensure that the SSMP is both a living and 
sustainable document that is continually updated, revised, and tailored towards the City’s needs. 
The City is required to comply with the SWRCB, Order No. 2006-0030 DWQ” (Order) on General 
WDRs for publicly owned sewage collection agencies having more than 1 mile of collection 
pipelines. 

6.3.2   Purpose 

This element describes the City’s stated goals of the SSMP and is intended to clarify the City’s 
desired level of service that it is providing to its customers. Typically, high level statements 

regarding the overall management of a system include a vision and mission statement, as well as 

a statement of short- and long-term goals. 

The Mission Statement is the first step in the planning process to identify overall functions or 
missions of the Organization. This broad statement of purpose is commonly known as the mission 
statement. 

The Vision Statement is a clarifying phrase that states where the City is heading. It helps set the 
course of future decisions and direction. 

A Statement of Goals should include both short and long term commitments that will ultimately 
measure progress toward achieving and accomplishing both the stated Vision and Mission. Goals 
should be developed specific to the City’s desired level of service. Careful thought and planning 
should occur when developing the Goals, because these are measurable outcomes that can be 

touted if accomplished or criticized if not accomplished. The development of reasonable Goals is 

often a balancing act between budget and performance. Creating Goals that meet this balance is 
often difficult and always specific to individual communities. 

6.3.3   Minimum Requirements 

Goals that the City must commit to and are identified in the WDR include: 

1. Create/develop a management, operation and maintenance plan and schedule to reduce 

preventable SSOs. 
2. Respond to and mitigate all SSOs discharging from the City’s collection system. 
3. Ensure adequate system capacity for current and future needs of the City’s service area. 
4. Establish measurable performance indicators and manage assets at the lowest life cycle 

costs. 
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5. Provide accurate reporting of all SSOs as described by the Order. 
6. Properly fund, manage, operate, and maintain, with adequately trained staff and/or 

contractors. 
7. All parties involved, shall possess adequate knowledge, skills, and abilities necessary to 

ensure the proper management, operation, and maintenance of all parts of the sewage 

collection system owned and/or operated by the City. 

The SWRCB also expects both a plan and schedule to be created by the City to ensure that an 
SSMP is developed in accordance with the time schedule identified in the WDR and will facilitate 
proper sanitary sewer system management, operation, and maintenance. 

6.3.4   Evaluation 

Has the agency established its goals consistent with the Order? 

Based on a review of City's 2016 SSMP, the City has set the following five goals for meeting the 

minimum requirements of the Order: 

1. Minimize the frequency of SSOs. 
2. Appropriately mitigate the impacts caused by SSOs. 
3. Provide notifications and reports to all required regulatory agencies in a timely manner. 
4. Effectively manage, operate, maintain, and improve the collection system. 
5. Provide education and outreach to the general public to increase awareness of the 

sanitary sewer system, its function, and operation. 

Has the agency established a defined level of service? 

The City utilizes a map of its wastewater collection system stored in GIS format. GIS is a powerful 

tool when used to quickly access critical information during an emergency response. 

Per the City’s 2016 SSMP, the City has a schedule to clean all of the City sewers on average every 

18 months. 

The City Sewer Maintenance Division performs video inspections of the sewer lines when 
necessary and reports problem areas to the Principal Engineer-Collections System. If the problem 
is related to a private lateral, the responsible resident is notified. In addition to the routine 

maintenance by the Sewer Maintenance Division staff, the City maintains a contract for cleaning 
and video recording of the sewer collection system. However, the City does not have a formal 

program in place to conduct routine and on-going CCTV inspection of areas throughout the 
collection system. 

6.3.5   Recommendations 

In order to fully comply with the WDR, additional KPIs may need to be established for all elements 
of the SSMP including FOG, CIP implementation, overflow emergency response and MMRP. The 

City is currently using SWRCB CIWQS annual report benchmarks.  

Based on an overall review of the City's SSMP, Sewer Master Plan, discussions with the Public 

Works Section, and a review of all other documents provided to our team by the City, it is our 

conclusion that all five goals have been initiated by the City, but still need additions and 

refinements. Accordingly, our recommendations for specific sections of the SSMP have been 
discussed throughout this report. 
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We do recommend adding two more goals to the City’s list to cover the full spectrum of the WDR 
Order. These two additional goals are: 

1. The City sewer system operators, employees, contractors, responders, or other agents 

are adequately trained and equipped to address an SSO event. 
2. The City sewer system is properly designed, constructed, and funded to provide sufficient 

capacity to convey base flows and peak flows while meeting or exceeding applicable 

regulations, laws, and generally acceptable practices relative to sanitary sewer system 
O&M. 

Additionally, some items that the City may want to address in its Mission Statement are contained 

in Sections D.3-10, of the WDR. In general these items include: 

1. The Enrollee will take reasonable steps and attempt to provide feasible alternatives to the 
reduction and mitigation of SSOs, including: 
a. Temporary storage or retention of untreated wastewater. 
b. Reduction of inflow and infiltration. 
c. Use of adequate backup equipment. 
d. Collecting and hauling of untreated wastewater to a treatment facility or an increase 

in the capacity of the system as necessary to contain the design storm event 
identified in the SSMP. 

2. The Enrollee shall implement all remedial actions to the extent they may be applicable to 

the discharge and not inconsistent with an emergency response plan, including the 

following: 
a. Interception and rerouting of untreated or partially treated wastewater flows around 

the wastewater line failure. 
b. Vacuum truck recovery of SSOs and wash down water. 
c. Cleanup of debris at the overflow site. 
d. System modifications to prevent another SSO at the same location. 
e. Adequate sampling to determine the nature and impact of the release. 
f. Adequate public notification to protect the public from exposure to the SSO. 

3. The Enrollee shall properly, manage, operate, and maintain all parts of the sanitary sewer 

system owned or operated by the City, and shall ensure that the system operators 
(including employees, contractors, or other agents) are adequately trained and possess 

adequate knowledge, skills, and abilities. 
4. The Enrollee shall allocate adequate resources for the operation, maintenance, and repair 

of its sanitary sewer system, by establishing a proper rate structure, accounting 

mechanisms, and auditing procedures to ensure an adequate measure of revenues and 

expenditures. These procedures must be in compliance with applicable laws and 

regulations and comply with generally acceptable accounting practices. 
5. The Enrollee will provide adequate capacity to convey base flows and peak flows, 

including flows related to wet weather events. Capacity shall meet or exceed the design 

criteria as defined in the Enrollee’s SECAP for all parts of the sanitary sewer system owned 
or operated by the Enrollee. 
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6.4   Organization 
D.13 (ii) - Organization: The SSMP must identify: 
(a) The name of the responsible or authorized representative as described in Section J of this Order. 
(b) The names and telephone numbers for management, administrative, and maintenance positions 

responsible for implementing specific measures in the SSMP program. The SSMP must identify lines 
of authority through an organization chart or similar document with a narrative explanation; and 

(c) The chain of communication for reporting SSOs, from receipt of a complaint or other information, 
including the person responsible for reporting SSOs to the State and Regional Water Board and 
other agencies if applicable (such as County Health Officer, County Environmental Health Agency, 
Regional Water Board, and/or State OES). 

6.4.1   Overview 

This element of the WDR describes both the organizational structure of the City as well as 

activities, duties, and responsibilities for individuals and positions associated with the sanitary 
sewer system. This section should include typical positions and their associated activities, duties, 

and responsibilities. 

6.4.2   Purpose 

Clearly identifying specific roles and responsibilities within an Organization will ensure a clear 
understanding of duties that must be performed, as well as training and skill sets that are 

associated with specific jobs throughout the agency. Typical position and associated 
responsibilities are shown on Figure 6.1. 

 

Figure 6.1 Typical City Org Chart 
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City Council: Establishes policies, reviews and accepts formal plans, sets overall City direction, 

authorizes funds for projects/plans/programs, general overview of upper management (Mayor, 

City Manager, City Attorney), conducts public meetings and hearings, and approves SSMP. 

City Attorney: The City’s attorney develops and approves legal documents, provides legal advice, 

conducts litigation, and attends public meetings. 

City Manager: Responsible for the day-to-day management and operation of the City under the 
direction of the City Council. Specifically, the City Manager establishes procedures, plans strategy, 

leads staff, allocates resources defined in the City budget, delegates responsibility, authorizes 

outside contractors to perform services, and serves as overall public information officer. 

City Engineer: Responsible for the development and implementation of city design and 
construction standards. Quite often responsible for third-party plan check as well as construction 
and building inspection. Provides engineering drawings, plans, and specifications for projects 

within the city. Is also responsible for developing or overseeing engineering studies such as 
hydraulic modeling, master planning, and CIP program development. 

Public Works Director: Responsible for the management and operation of the Public Works 
Department, including the operation and management of the sanitary sewer system. Reports to 
the City Manager. Typically is the LRO for the City. 

Water & Wastewater System Manager: Responsible for oversight and management of the work 
of water and sanitary sewer system and storm drain system including Collections System staff and 
implementation of the WDR 

Collections System Supervisor/Weekend Field Supervisor: Responsible for the operation and 
maintenance activities of the sanitary sewer system, including direct supervision and scheduling 

of all maintenance crews, and regularly scheduling maintenance activities. Coordinates filed 

operations and prepares and implements overflow emergency response plans, leads emergency 

responses, investigates and reports SSOs and trains maintenance workers and field crews. 

Collections System Maintenance Workers: Staff preventative maintenance activities, reports 
condition of City assets, mobilizes and responds to notification of stoppages and SSOs, and 

mobilizes sewer-cleaning equipment and bypass pumping equipment. 

Customer Service Representative: Responsible for receiving maintenance calls and complaints 
and dispatching maintenance workers to perform emergency operations. Also responsible for 
initiating records within the agency’s tracking system for SSOs and other related events. 

6.4.3   Minimum Requirements 

1. The name of the responsible or authorized representative as described in Section J of this 

Order. 
2. The names and telephone numbers for management, administrative, and maintenance 

positions responsible for implementing specific measures in the SSMP program. The 
SSMP must identify lines of authority through an organization chart or similar document 

with a narrative explanation. 
3. The chain of communication for reporting SSOs, from receipt of a complaint or other 

information, including the person responsible for reporting SSOs to the State and 

RWQCB and other agencies if applicable (such as County Health Officer, County 

Environmental Health Agency, RWQCB, and/or State OES). 
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6.4.4   Evaluation 

Has the agency named a responsible party or authorized representative compliant to the Order 
and is that person's name and contact information available? 

It is our team’s understanding that Craig Justice, Deputy Public Works Director, is considered to 

be the current LRO; however, this is not as clear since three additional positions have been 

identified as City’s authorized representatives. These include Operations and Compliance 

Manager, Field Operations Manager, and Maintenance Operations Manager. We recommend that 

the City formalize one person, namely the Deputy Public Works Director as its official LRO. The 

LRO in turn can delegate certain authorities to any of the other authorized representatives. 

Have the names and telephone numbers for management, administrative, and maintenance 
positions responsible for implementing specific measures in the SSMP program been identified? 

As shown in Table 6.2, there is a master listing of City employee’s names, titles and telephone 

numbers responsible for sanitary sewer system activities. However, this list needs to be updated 

to include clear identification or narrative of each position’s responsibilities regarding the 
implementation of SSMP activities. 

Table 6.2 Riverside Contact Directory 

Position Phone Number 
City Attorney (951) 826-5567 
Public Works Director (951) 826-5341 
Emergency Services Coordinator (951) 826-6187 
Deputy Public Works Director – Wastewater Systems (951) 351-6183 
Public Works Senior Engineer, Sewer Design (951) 826-5706 
Principal Engineer, RWQCP (951) 826-5409 
Field Operations Manager (951) 351-6007 
Operations and Compliance Manager (951) 351-6080 
Wastewater Resources Analyst (951) 351-6310 
Environmental Compliance Supervisor (951) 351-6011 
Senior Environmental Compliance Inspectors (951) 351-6145 
Environmental Compliance Inspectors (951) 351-6145 
Wastewater Operations Superintendent (951) 351-6276 
Collection Systems Supervisor (951) 351-6195 
Laboratory Manager (951) 351-6016 
Wastewater Collections Scheduler (951) 351-6191 
Sr. Wastewater Collection System Technician (951) 351-6140 
Wastewater Collections System Crew Leaders (951) 351-6140 
Wastewater Collections System Technicians (951) 351-6140 
Wastewater Mechanical Supervisor (951) 351-6140 
Fleet Operations Manager (951) 351-6157 
Operations Supervisors (951) 351-6140 
Senior Operators (951) 351-6140 
Operations Dispatchers (951) 351-6140 
Public Works Administrative Analysts (951) 351-6140 
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Have the lines of authority through an organization chart or similar document with a narrative 
explanation been developed? 

There is an organizational chart with representation of City hierarchy, as shown on Figure 6.2. This 
chart, however, needs to be updated with names and responsibilities associated with each title. 

Has the chain of communication and protocol for reporting and responding to SSOs been 
developed? 

According to the 2016 SSMP, the City has developed and implemented a chain of communication 

or protocol for who receives initial notification of collection system issues, transmits that 

information to field crews, or who is responsible for notifying and implementing reporting 
procedures. 

6.4.5   Recommendations 

It is our team's recommendation that: 

• Designate the Deputy Public Works Director as the official LRO. Additionally, update the 
current organizational document to define the roles and responsibilities for all City 

Employees and other parties that are responsible for carrying out activities associated 
with sanitary sewer system. This document should include duty statements, job 

performance requirements, and other pertinent information necessary to clearly 

communicate roles, responsibilities, skill sets, licensures, and training needed to carry out 

specific job related duties. Update, if needed, the current protocol regarding initial SSO 
notification, emergency response, reporting, and certification. 

• Existing procedures should be updated, and communicated to all parties that could 

potentially be involved with SSO response, notification, and reporting. Emergency and 

after hours contact telephone numbers should be distributed to the public, public 

agencies that may be involved with response to SSOs (fire, police, public health, regional 

board, etc.), and all appropriate City staff. Additionally, clear procedures that identify 

communication paths between the City and any other City contractors should be 
developed, communicated, and routinely tested to ensure proper implementation, 

training, and revisions if needed. This information should readily be available on the City’s 
website, as well. 

6.5   Legal Authority 
D.13 (iii) Legal Authority: Each Enrollee must demonstrate, through sanitary sewer system use 
ordinances, service agreements, or other legally binding procedures, that it possesses the necessary 
legal authority to: 
(a) Prevent illicit discharges into its sanitary sewer system (examples may include I/I, stormwater, 

chemical dumping, unauthorized debris and cut roots, etc.); 
(b) Require that sewers and connections be properly designed and constructed; 
(c) Ensure access for maintenance, inspection, or repairs for portions of the lateral owned or 

maintained by the Public Agency; 
(d) Limit the discharge of FOG and other debris that may cause blockages, and 
(e) Enforce any violation of its sewer ordinances. 
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6.5.1   Overview 

This chapter is intended to identify and describe the necessary legal authority an agency must 
have in order to implement SSMP plans, programs, and procedures. Regulatory mechanisms are 

used by cities quite often and include City Ordinances, Codes, and Resolutions, State and Federal 

Laws, Licensing and Permitting Processes, Memorandum of Agreements, Contractual 

Agreements, as well as other programmatic mechanisms necessary to carry out asset 

management activities. 

6.5.2   Purpose 

The basis of all authority to manage, operate, and maintain an agency’s infrastructure is derived 
from documents adopted by its elected board or council. In order to ensure the City has the proper 
legal authority established to implement and enforce all programs required by the WDR, the City 
must first establish necessary legal authority to do so. 

6.5.3   Minimum Requirements 

The SSMP must include the legal authority, through sewer use ordinances, service agreements, or 

other legally binding procedures, to: 

• Prevent illicit discharges into its sanitary sewer system (examples may include I/I, 

stormwater, chemical dumping, unauthorized debris and cut roots, etc.). 
• Require that sewers and connections be properly designed and constructed. 
• Ensure access for maintenance, inspection, or repairs for portions of the lateral owned or 

maintained by the Public Agency. 
• Limit the discharge of FOG and other debris that may cause blockages. 
• Enforce any violation of its sewer ordinances. 

6.5.4   Evaluation 

Does the City Ordinance provide necessary control measures for illicit discharges including: 

1. I/I. 
2. FOG. 
3. Chemicals that may be harmful and/or dangerous to infrastructure and environment. 
4. Other debris such as root cutting and construction materials. 

The City does have a good ordinance providing control measures for illicit discharges for FOG, as 

described in Chapter 14.12 of the City’s Municipal Code. However, there do not appear to be 

specific language as it relates to I/I. The City also needs to prohibit discharge of unpolluted water, 

including stormwater, into a sanitary sewer through direct or indirect connection. 

Do City ordinances and/or other legally binding requirements contain adequate legal authority 
to require proper design and construction of new and rehabilitation work? 

After reviewing the City’s Water & Sewer Ordinance, Chapter 14.12 of City's Municipal Code, 

provided by the City, there is adequate "General" language pertaining to the "Legal Authority" to 

require proper design and construction of “sewer connections”. Also, per the 2009 SSMP, City 

does have its own design guidelines for the sewer system, which relies on Greenbook Standard 

Specifications for Public Works Construction, latest edition. Furthermore, there needs to be 

additional "Specific" language related to construction of sewer lines and manholes to prevent I/I 
in the system. 
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Do City legal requirements provide for both access for maintenance, repair, and inspection for 
all collection system assets? 

Per the 2016 SSMP, the City has secured sewer easements to ensure access for maintenance, 

inspection, or repairs of City owned collection systems on private property and for portions of the 
lateral owned or maintained by the City. 

Furthermore, if there is a problem in a sewer line in an area where the City has been unable to 

acquire a sewer easement, the City’s Code Enforcement Division has the authority to order the 
house vacated due to lack of sewer services. 

Does the City’s legal authority provide for enforcement measures in case of Ordinance 
violations? 

Section 14.12 of the City's Municipal Code, provided by the City, does have adequate language 

pertaining to the enforcement measures that can be taken by Public Works Director. 

Are all service agreements up to date and explicitly identify roles and responsibilities and 
expectations? 

The City needs to provide supporting documentation related to this item. 

Are other legally binding procedures documented, kept up to date, and available? 

The City needs to provide supporting documentation related to this item. 

6.5.5   Recommendations 

The City has a good set of municipal codes and ordinances. These can be strengthened to further 
develop the authority needed to implement many of the required SSMP elements and programs 

on an ongoing basis. Additional specific language for the construction of sewer lines and manholes 
for preventing I/I and stormwater needs to be developed. 

The City should continue with existing protocols for the inspection and installation of new sanitary 

sewer systems, pump stations, and other appurtenances; and for the R&R of existing sanitary 

sewer systems as outlined in the City ordinance, with the addition of requiring CCTV inspection by 

the contractor as a condition of acceptance. 

6.6   Operation and Maintenance Program 
D.13 (iv) Operation and Maintenance Program: The SSMP must include those elements listed below 
that are appropriate and applicable to the Enrollee’s system: 
(a) Maintain an up-to-date map of the sanitary sewer system, showing all gravity line segments and 

manholes, pumping facilities, pressure pipes and valves, and applicable stormwater conveyance 
facilities; 

(b) Describe routine preventative operation and maintenance activities by staff and contractors, 
including a system for scheduling regular maintenance and cleaning of the sanitary sewer system 
with more cleaning and maintenance targeted at known problem areas. The Preventative 
Maintenance (PM) program should have a system to document scheduled and conducted activities, 
such as work orders; 

(c) Develop a rehabilitation and replacement plan to identify and prioritize system deficiencies and 
implement short-term and long-term rehabilitation actions to address each deficiency. The 
program should include regular visual and TV inspections of manholes and sewer pipes, and a 
system for ranking the condition of sewer pipes and scheduling rehabilitation. Rehabilitation and 
replacement should focus on sewer pipes that are at risk of collapse or prone to more frequent 
blockages due to pipe defects. Finally, the rehabilitation and replacement plan should include a 
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capital improvement plan that addresses proper management and protection of the infrastructure 
assets. The plan shall include a time schedule for implementing the short- and long-term plans plus 
a schedule for developing the funds needed for the capital improvement plan; 

(d) Provide training on a regular basis for staff in sanitary sewer system O&M and require contractors 
to be appropriately trained; and 

(e) Provide equipment and replacement part inventories, including identification of critical 
replacement parts. 

6.6.1   Overview 

This section of the SSMP describes how the City will operate and maintain the sanitary sewer 
system within its jurisdiction. It will involve the development and implementation of several major 
programs and activities including the production of maps, maintenance and cleaning schedules, 

and a comprehensive rehabilitation and replacement plan. 

6.6.2   Purpose 

Thorough assessment of the present condition of the sanitary sewer system and deficiencies and 
defects within the system can be identified so that these issues can be targeted and prioritized for 

rehabilitation. This program of preventative maintenance will help to ensure that costly 
catastrophic system failures are preempted and will serve to reduce the amount of SSOs to be 
reported within the City. 

6.6.3   Minimum Requirements 

At a minimum, each enrollee must: 

1. Create and maintain an up-to-date map of the sanitary sewer system within an Enrollee’s 
jurisdiction. 

2. Develop and implement a Preventative Maintenance program that describes 
preventative operation and maintenance activities and a system to document scheduled 
and conducted activities. 

3. Develop a rehabilitation and replacement plan to identify and prioritize system 

deficiencies and rehabilitation actions, including regular inspections of the conditions 

within the system. 
4. Provide regular training for staff and contractors. 
5. Provide equipment and replacement part inventories. 

6.6.4   Evaluation 

Does the City have and maintain a current collection system map? 

The City does have its own automated set of collection system maps that have been developed in 
a GIS system. 

Has the City developed and implemented a Preventative Maintenance program that describes 
the O&M  activities? 

The Collections System staff is responsible for ongoing maintenance and repair of the sewer main 
line. Sewer cleaning is performed using high-pressure hydro-jetting equipment, specialized root 

cutters, and other equipment. As cleaning is performed, Collections System staff also perform 

visual inspections of manholes to check for evidence of surcharge, vandalism, structural damage, 

and other conditions of concern. The Collection System’s goal is to clean the entire system every 
18 months. There are approximately 820 miles of sewer pipeline consisting of gravity sewer lines. 
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Has the City developed and implemented a rehabilitation and replacement plan? 

Per the 2016 SSMP, the City has established guidelines and a “Level of Service” for responding to 
an overflow. Additionally, the City has developed a detailed response plan flow chart (Exhibit 5) to 

show the steps to respond and report both Category 1 and 2 SSOs. This response plan provides 

goals and guidance for the response measures necessary to minimize impacts to public health and 

the environment when a SSO occurs. 

Does the City provide regular training for staff and contractors that work with the sanitary 
sewer system? 

Per the 2016 SSMP, The City provides regular training on the Overflow Emergency Response Plan 

for all personnel involved in overflow response. It is understood that the City has also sent staff to 
attend previous WDR seminars conducted by our team. If available, the City needs to provide 

additional supporting documentation for other related training. 

Does the City have a system in place to track sewer system equipment and replacement part 
inventories? 

The City is currently using the SPL work order system, which per our understanding, does track 

sewer system equipment and inventories. 

6.6.5   Recommendations 

The City should examine its cleaning program to see if it can "fine-tune" its cleaning frequency. 
This will provide efficiency and cost savings as the City moves forward. The following is a list of 
tasks and suggestions for inclusion in a comprehensive O&M Program as a part of the SSMP: 

1. The City should develop a Predictive Maintenance Program including plans for, planned 

and scheduled inspection and rehabilitation of their sanitary sewer system. This would 
include CCTV and hydraulic modeling as part of an updated comprehensive SECAP: 
a. Pipe CCTV or by staff entry as indicated: 

i. "Hot Spots" identification in GIS. 
ii. Trend analysis utilizing the cleaning schedule. 
iii. Initial inspection prior to acceptance of CIP or rehabilitation. 
iv. Periodic system re-inspection. 
v. Detailed inspection of deteriorated areas prior to 

repair/rehabilitation/replacement. 
vi. Quality control on line cleaning, root cutting, etc. 
vii. Standardized defect coding system needed: 

1) Checking for pipe condition, depth and/or percentage of concrete spalling, 

depth of corrosion, and pH measurement. 
b. Manhole inspections: 

i. Visual from surface. 
ii. Staff entry as indicated for detailed evaluation. 
iii. Standardized defect coding needed. 
iv. Should also cover: manhole concrete or protective coating condition, shelf 

condition and material loss, debris, roots, roaches/vermin, crown pH, flow depth 

of water/diameter of channel, velocity, turbulence, and H2S levels. 
c. Easement and Right-of-Way surface inspections: 

i. Checking for vandalism, potential problems due to vegetation, land movement, 

surface erosion, illegal improvements that limit access, etc. 
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2. Maintain a “Steady” budget to replace outdated equipment. 
3. Migration from CadME to an ArcGIS based System. 
4. Initial inspection prior to acceptance of CIP or rehabilitation. 
5. Periodic system re-inspection. 
6. Migration from SPL to a GIS Based CMMS. 

As the WDR requirements continue to unfold, the City should continuously update their O&M 
program. Many of these recommendations have been outlined in the Sanitary Sewer Master Plan, 

the results which can be considered as additions or in some cases replacing the current O&M 
program. 

6.7   Design and Performance Provisions 
D.13 (v) Design and Performance Provisions: 
(a) Design and construction standards and specifications for the installation of new sanitary sewer 

systems, pump stations and other appurtenances; and for the R&R of existing sanitary sewer 
systems; and 

(b) Procedures and standards for inspecting and resting the installation of new sewers, pumps and 
other appurtenances and for R&R projects. 

6.7.1   Overview 

Development of standards for the design, construction, inspection, testing and acceptance of 

new, rehabilitated, or repaired portions for the collection system is key in ensuring a safe, and 

reliable collection system. Even if the City has existing standards in place, a comprehensive review 
of these is required to establish meeting the SSMP criterion. 

6.7.2   Purpose 

This requirement will create continuity within the system, preventing inconsistencies from leading 

to hydraulic deficiencies which can result in a SSO. 

6.7.3   Minimum Requirements 

At a minimum, each enrollee must: 

1. Develop and implement consistent design and construction standards for the installation 
of new sanitary sewer systems, pump stations, and other appurtenances; and for the R&R 
of existing sanitary sewer systems. 

2. Develop and implement procedures and standards for inspecting and resting the 
installation of new sewers, pumps, and other appurtenances, and for R&R projects. 

6.7.4   Evaluation 

Does the City require consistent design and construction standards for the installation of new 
sanitary sewer systems and all applicable appurtenances? 

The City has developed design guidelines for construction of sewer projects that are contained in 
the City’s Standard Drawings for Construction and the Sewage Lift Station and Force Main 
Guidelines. In addition to these standard drawings, the City uses the Greenbook Standard 

Specifications for Public Works Construction and the Uniform Plumbing Code for guidance on 
sewer design. 

In addition to specific design guidelines, the Riverside Municipal Code provides general direction 

on where and how sewer lines should be installed. 
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6.7.5   Inspecting and Testing 

Per the 2016 SSMP installation of all new sewer lines are inspected in accordance with Greenbook 
Standard Specifications for Public Works Construction and the Uniform 

Plumbing Code to ensure sewer systems are installed properly. The City employs several Public 
Works Construction Inspectors who, among other things, inspect the installation of public works 

projects. Private sewer systems are inspected by Building and Safety Inspectors from the 

Community Development Department. 

6.7.6   Recommendations 

The City should continue using their established design and construction standards for the 
installation of new sanitary sewer systems and other appurtenances; and for the R&R of existing 

sanitary sewer systems with the following considerations: 

• Per industry standards, sewers 12 in. in diameter and smaller are designed to carry peak 
dry-weather flows at d/D ratios of 0.50 or less; and sewers 15 in. in diameter and larger are 
designed to carry peak dry-weather flows at d/D ratios of 0.75 or less. To carry peak wet-
weather flows at these same d/D ratios for peak dry-weather flow appears to be too 
conservative. Also, there is no standard wet-weather design storm by which to evaluate 
sewers. If wet-weather flow is to be the stipulated design criteria, then a storm would 

need to be identified, i.e., a 5-year recurrence interval storm or a 10-year recurrence 
interval storm, etc. But the same recurrence interval storm can have different 

combinations of rainfall intensities and durations. Also, even the same recurrence interval 

storm can cause different wet-weather runoffs into the sewer depending on terrain, i.e., 

slope, percent impervious, etc. 
• The City should continue with existing protocols for the inspection and installation of new 

sanitary sewer systems, pump stations, and other appurtenances; and for the R&R of 
existing sanitary sewer systems as outlined in the City ordinance. 

• Peaking factors are not defined in terms of dry or wet-weather flows. A range of peaking 
factors should be provided. 

No rehabilitation techniques are offered to rehabilitate manhole lids and frames for inflow 
defects. Inflow can enter manholes through openings in manhole lids and through defects in the 
frame. Manholes with such defects that are located in low earthen areas or near paved curbs and 
gutters are especially prone to inflow. Some methods to rehabilitate manholes for surface inflow 
defects include: 

• Reset Frame and Raise to Grade: Resetting the frame is a method intended to adjust a 
frame that has moved horizontally and/or to raise the cover above grade to prevent 
inflow, mostly in non-paved areas (for example, when a cover is located in a slight 

depression where ponding of water occurs). The installation involves minimal excavation 

- only enough to allow replacement of damaged concrete leveling rings and addition of 
new rings to bring the top of the frame above grade. 

• Manhole Pans: Manhole pans fit under the manhole cover and are intended to prevent 
inflow through holes in the manhole cover. The pans are either HDPE or SS. 

• Manhole Covers: Gasketed manhole covers are steel covers with an inset gasket either in 
the frame or placed between the frame and cover. They are intended to prevent inflow 
from around the manhole cover. Solid manhole lids without holes are available, as are 

plugs for the holes. 
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6.7.7   CCTV Inspection Requirement 

It is recommended that all new sanitary sewer lines be videotaped by the Contractor and 
submitted to the City for review prior to final approval and acceptance, by the City. 

6.8   Overflow and Emergency Response Plan 
D. 13 (vi) Overflow Emergency Response Plan: Each Enrollee shall develop and implement an 
overflow emergency response plan that identifies measures to protect public health and the 
environment. At a minimum, this plan must include the following: 
(a) Proper notification procedures so that the primary responders and regulatory agencies are informed 

of all SSOs in a timely manner; 
(b) A program to ensure an appropriate response to all overflows; 
(c) Procedures to ensure prompt notification to appropriate regulatory agencies and other potentially 

affected entities (e.g. health agencies, Regional Water Boards, water suppliers, etc.) of all SSOs 
that potentially affect public health or reach the waters of the State in accordance with the MRP. 
All SSOs shall be reported in accordance with this MRP, the CWC, other State Law, and other 
applicable Regional Water Board WDRs or NPDES permit requirements. The SSMP should identify 
the officials who will receive immediate notification; 

(d) Procedures to ensure that appropriate staff and contractor personnel are aware of and follow the 
Emergency Response Plan and are appropriately trained; 

(e) Procedures to address emergency operations, such as traffic and crowd control and other necessary 
response activities; and 

(f) A program to ensure that all reasonable steps are taken to contain and prevent the discharge of 
untreated and partially treated wastewater to waters of the United States and to minimize or 
correct any adverse impact on the environment resulting from the SSOs, including such accelerated 
or additional monitoring as may be necessary to determine the nature and impact of the discharge. 

6.8.1    Overview 

This element of the SSMP consists of both the contingency plan and the procedures for 
responding to an overflow event. 

6.8.2   Purpose 

Proper procedures must be established and put into practice in order to minimize the negative 

effects of an SSO. This section requires the implementation of a concise set of procedures that will 

seek to ensure that all negative effects of an SSO on public health and the environment are 
minimized. Proper overflow response procedures are one of the main reasons for the 
development of the WDRs for SSOs. 

6.8.3   Minimum Requirements 

At a minimum, each enrollee must include in its overflow emergency response plan: 

1. Proper notification procedures for primary responders and regulatory agencies. 
2. A program to ensure appropriate response to all overflows. 
3. Procedures to ensure prompt notification of appropriate officials or other potentially 

affected agencies for reporting purposes. 
4. Procedures to ensure that all appropriate staff and contractor personnel are aware of and 

follow the Emergency Response Plan and are properly trained. 
5. Procedures to address emergency operations. 
6. A program to ensure all steps are taken to contain untreated wastewater and prevent 

discharge of untreated wastewater to waters of the United States. 
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6.8.4   Evaluation 

Does the City currently have an Overflow Emergency Response Plan developed and 
implemented? 

Per the 2016 SSMP, the City has established guidelines and a “Level of Service” for responding to 
an overflow. Additionally, the City has developed a detailed response plan flow chart to show the 

steps to respond and report both Category 1 and 2 SSOs. This response plan provides goals and 

guidance for the response measures necessary to minimize impacts to public health and the 

environment when an SSO occurs. 

6.8.5   Recommendations 

The following sections are recommended to be updated: 

• Procedures to ensure that all appropriate staff and contractor personnel are aware of and 
follow the Emergency Response Plan and are properly trained: 
 The Overflow Response Plan should be updated and made available to key personnel 

who are responsible for managing or responding to SSOs. Copies of the City’s 
instruction manuals should be available to field crews and engineers at the office who 
manage or have the role of preparing SSO reports to regulatory agencies. 

 Post the updated SSO Emergency Response Plan. 
 Posting of public notices of SSOs should occur as soon as practical following the initial 

response to overflows. Signs should be posted on either side of the point of entry 
where sewage entered the body of water or public facility and the nearest public 
access point to that body of water or public facility. 

6.9   FOG Control 
D. 13 (vii) FOG Control Program: Each Enrollee shall evaluate its service area to determine whether a 
FOG control program is needed. If an Enrollee determines that a FOG program is not needed, the 
Enrollee must provide justification for why it is not needed. If FOG is found to be a problem, the 
enrollee must prepare and implement a FOG source control program to reduce the amount of these 
substances discharged to the sanitary sewer system. The plan shall include the following as 
appropriate: 
(a) An implementation plan and schedule for a public education outreach program that promotes 

proper disposal of FOG; 
(b) A plan and schedule for the disposal of FOG generated within the sanitary sewer system service 

area. This may include a list of acceptable disposal facilities and/or additional facilities needed to 
adequately dispose of FOG generated within a sanitary sewer system service area; 

(c) The legal authority to prohibit discharges to the system and identify measures to prevent SSOs and 
blockages caused by FOG; 

(d) Requirements to install grease removal devices (such as traps or interceptors), design standards for 
the removal devices, maintenance requirements, BMP requirements, record keeping and reporting 
requirements; 

(e) Authority to inspect grease producing facilities, enforcement authorities, and whether the Enrollee 
has sufficient staff to inspect and enforce the FOG ordinance; 

(f) An identification of sanitary sewer system sections subject to FOG blockages and establishment of 
a cleaning maintenance schedule for each section; and 

(g) Development and implementation of source control measures for all sources of FOG discharged to 
the sanitary sewer system for each section identified in (f) above. 
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6.9.1   Overview 

Under the Order, the City is required to evaluate its service area to determine whether a FOG 
control program is needed. If the City determines that a FOG program is not needed, it must 

provide justification for why it is not needed. If FOG is found to be a problem, the City must prepare 

and implement a FOG source control program to reduce the amount of these substances 
discharged to the sanitary sewer system. 

6.9.2   Purpose 

FOG is generated in most types of restaurants and FSE during food preparation, food service, and 

kitchen clean up.  If flushed down the drain, FOG can build up in pipes, pumps, and equipment - 
causing significant problems in the sanitary sewer system, including line blockages. Blockages can 

lead to sewer overflows, posing environmental and public health hazards. Understanding and 
controlling discharges of FOG will greatly reduce potential liability of SSOs and efforts required to 

keep lines clean. 

The key to reducing FOG in the sanitary sewer system includes both a good source control 
program, as well as preventative maintenance to ensure FOG that does build up within the system 

is cleaned before significant buildup can occur. Additionally, understanding your collection system 

and the type of discharges within the service area is paramount to the strategic implementation 
of a FOG program. 

6.9.3   Minimum Requirements 

At a minimum, each enrollee must: 

1. Determine if FOG is (or could be) an issue within the service area. (If FOG is found not to 

be an issue, then justification must be provided). 
2. Create a plan and schedule for a public education outreach program that promotes proper 

disposal of FOG. 
3. Develop a plan and schedule for the disposal of FOG generated within the sanitary sewer 

system service area. This may include a list of acceptable disposal facilities and/or 
additional facilities needed to adequately dispose of FOG generated within a sanitary 
sewer system service area. 

4. Ensure that the appropriate legal authority to prohibit discharges to the system and 
identify measures to prevent SSOs and blockages caused by FOG. 

5. Require the installation of grease removal devices (such as traps or interceptors), 

including design standards for the removal devices, maintenance requirements, BMP 

requirements, record keeping and reporting requirements. 
6. Make sure that the agency has the authority to inspect grease producing facilities, 

enforcement authorities, and whether the agency has sufficient staff to inspect and 

enforce the FOG ordinance. 
7. Identify sections of the sanitary sewer system that are subject to FOG blockages and 

establish a cleaning maintenance schedule for each section. 
8. Develop and implement a source control and/or cleaning program for all sources of FOG 

discharged to the sanitary sewer system. 
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6.9.4   Evaluation 

Does the agency have a FOG program? 

Per the 2016 SSMP, the City does have a commercial FOG program but not a residential FOG 

program. 

Typically, data is provided that can prove or disprove the presence of a FOG issue. Data that may 

be used to make a determination includes: 

1. SSO Reports including the cause of blockage. 
2. Cleaning and other maintenance data that identifies FOG as a potential problem. 
3. CCTV inspection reports that identify areas or sources of FOG. 
4. Master list of restaurants that discharge to the sanitary sewer system and that could 

potentially cause a FOG related problem. 

Does the FOG control program have a plan and schedule for public education to promote the 
proper disposal of FOG? 

According to the 2016 SSMP, public education and outreach is performed through a variety of 

activities primarily performed by the Environmental Compliance Section. The City participates in 
many local events each year to educate the public about FOG and other sewer related issues. 
These events are usually sponsored by local agencies such as the Riverside Police Department, 

Chamber of Commerce, United Way, and others. During these events, Environmental Compliance 
staff members show the effects of FOG using demonstrations and personal interaction. While the 
general public receives education through local events, the Environmental Compliance Section 
also educates business owners while conducting inspections of restaurants. 

Does the FOG control program provide for the proper disposal of FOG generated within the 
Agency’s jurisdiction including a list of acceptable disposal sites? 

Per the 2016 SSMP, Environmental Compliance Inspectors visit restaurants, kitchens, and other 

known FOG producing facilities on a regular basis to verify compliance with municipal codes. 
During these visits, facility records including waste oil disposal and grease interceptor 

maintenance are checked to ensure proper disposal of FOG. In addition, Environmental 
Compliance Inspectors provide education and offer educational materials that inform how to 
properly dispose of FOG. FSE are required to obtain and maintain a copy of the waste hauler’s 
documentation that must include: 

1. Name of hauling company. 
2. Name and signature of operator performing the pump out. 
3. Documentation of full pump out with volume of water and FOG removed. 
4. Documentation of the level of floating FOG and settable solids (to determine if volume 

exceeds 25 percent capacity of grease removal equipment). 
5. Documentation of repairs to the grease interceptor are required. 
6. Identification of the facility where the waste hauler is planning to dispose of the waste. 

However, we do recommend that a list of acceptable disposal sites be provided to all FSE, which 

will ensure that the disposal facility site they select is an acceptable site under the WDR guidelines. 
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Is there a FOG ordinance or other legal authority that prohibits the discharge of FOG into 
collection system? 

The City has established legal authority to prohibit discharges of FOG to the sanitary sewer 
system. This is accomplished through several municipal codes, primarily Section 14.12.335 

PROHIBITED WASTE DISCHARGES, which explicitly prohibits grease and other viscous materials 

from entering the sewer system. In addition to this prohibition, Section 14.12.275 RESTAURANTS 

requires users to separate FOG to the maximum extent practicable for off-site disposal. This 
section also requires restaurants seek a determination from the Environmental Compliance 
Section on whether or not a grease interceptor must be installed. Finally, Section 14.12.270 

INTERCEPTOR MAINTENANCE requires users to properly maintain their interceptors utilizing the 

25 percent rule and establishing other standards to the regular interceptor cleaning process. 

Does the FOG control program require the installation of grease removal devices including 
design standards and maintenance requirements for grease removal devices? 

Section 14.12.275 of the Riverside Municipal Code mandates that restaurants shall not discharge 

wastewater from such restaurant to the POTW without first receiving a written determination 
from Director, and complying with such determination, of the POTW interceptor requirements.” 
This determination is made as users complete and submit a discharge survey that defines the 
probable impact the restaurant will impose on the sewer system. Interceptors are to be sized and 

designed in accordance with the Uniform Plumbing Code with a minimum size of 750 gal. 

Additional interceptor requirements including accessibility, tee, and sample box requirements are 

found in Section 14.12.260 INTERCEPTOR REQUIREMENTS. 

Does the FOG control program require the use of BMPs including record keeping and reporting 
requirements? 

The City does have requirements for the use of BMPs. Section 14.12.230 RECORD KEEPING 

requires users to “keep records of waste hauling, reclamations, wastewater pretreatment, 

monitoring device recording charts and calibration reports, effluent flow, and sample analysis 

data, on the site…” Records must be kept onsite for a minimum of 3 years. 

If required, what are the minimum required BMPs? 

The City requires all FSE shall comply with the listed kitchen BMP. These are detailed in RMC 
Section 14.12.318 Good Housekeeping Requirements and BMP. 

Does the FOG control program or ordinance provide the authority to inspect grease producing 
facilities? 

After reviewing the City’s ordinances, it does appear that the City ordinance has language for the 

inspection of grease producing facilities within the City boundaries. Section 14.12.215 

INSPECTION provides the authority to inspect businesses in order to ascertain if all municipal code 
requirements are being met. This section requires users to provide access and have personnel 

available who are knowledgeable of all facility processes. The Environmental Compliance Section 
administers the inspection program. 
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Does the FOG control program provide the legal authority and ability to enforce the FOG 
program? 

After reviewing the City’s ordinances, particularly RMC's Section IV-ENFORCEMENT and its 
associated subsections, it does appear that the City ordinance has language for the enforcement 
of FOG discharges to the sanitary sewer system within the City boundaries. 

Does the Agency have sufficient staff to inspect and enforce the FOG program or does the 
agency utilize a contractor for assistance? 

Per the 2016 SSMP, Environmental Compliance is comprised of six Environmental Compliance 
Inspectors (I and II), two Senior Environmental Compliance Inspectors and an Environmental 
Compliance Supervisor. 

Has the Agency identified segments of the collection system that are prone to FOG blockages 
and has an enhanced cleaning program been established for these trouble areas? 

Per the 2016 SSMP, several areas throughout the City have been identified as being subject to 

FOG blockages. To help prevent sewer line blockages in these areas, O&M crews clean these lines 
every month. 

Has the Agency developed source control measures for all sources of FOG that discharge into 
known trouble areas? 

Per the 2016 SSMP, City’s source control program consists of inspections, public education and 

other activities. When problems in commercial/retail areas are identified, Environmental 
Compliance staff increase efforts in these areas in an attempt to locate specific causes of the 
problem. As mentioned, the City also includes informational flyers in residents’ sewer bills. 

6.9.5   Recommendations 

The City has a very comprehensive FOG ordinance and it has indicated that it does have a location 
and list of areas needing more enhanced cleaning. It is important for the City to build on its current 
list and enhance it using GIS so that it can begin to enforce the FOG program requirements more 

efficiently. The process should begin with a detailed assessment of the sewer system problems. 
As SSOs occur, they can be included in a GIS system that includes the sanitary sewer system within 

the City. The following is a list of applications that can be developed utilizing a sewer system GIS: 

1. Inventory and Characterize Potential FOG Sources: 
a. Develop a residential FOG program. 
b. Develop a FOG flow chart. 
c. GIS Application for the identification of sewer system blockages due to FOG and their 

potential sources: 
i. Identify and color code sewer collection lines subject to blockage. 
ii. Identify and plot all SSOs resulting from FOG blockages. 
iii. Development of a GIS based “hot spots” application for regular cleaning with 

query and reporting capabilities on the frequency of the said cleaning by 

location/date. 
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iv. Development of a GIS based “source identification” application to identify and 
plot potential sources of FOG in “hot spot” areas: 
1) Include query and reporting capabilities to view the current land use, past 

inspection reports, and the condition of grease removal equipment installed 

at these potential sources: 
a) FSE (including restaurants, hospitals, nursing homes, grocery stores, 

caterers, and commissaries). 
b) High-density multi-family dwellings. 
c) Residential – single-family dwellings. 
d) Food manufacturing (industrial). 

2. Monitoring and enforcement: 
a. Inspection, utilizing the sewer system GIS: 

i. Based on the “hot spot” source identification application, develop a prioritized 

inspection schedule to target establishments that are in FOG prone areas. 
ii. Continue inspection of FSE regularly. 
iii. Continue inspection of grease interceptor and grease traps regularly 
iv. Integrating the inspection results into a GIS based CMMS. 
v. Consider developing a list of acceptable FOG disposal sites. 

b. Enforcement, utilizing a GIS based Code Enforcement Module: 
i. Ensure due process within defined legal authority. 
ii. Escalating enforcement structure. 

6.10   System Evaluation and Capacity Assurance 
D. 13 (viii) System Evaluation and Capacity Assurance Plan: The Enrollee shall prepare and 
implement a capital improvement plan (CIP) that will provide hydraulic capacity of key sanitary sewer 
system elements for dry weather peak flow conditions, as well as the appropriate design storm or wet 
weather event. At a minimum, the plan must include: 
(a) Evaluation: Actions needed to evaluate those portions of the sanitary sewer system that are 

experiencing or contributing to an SSO discharge caused by hydraulic deficiency. The evaluation 
must provide estimates of peak flows (including flows from SSOs that escape from the system) 
associated with conditions similar to those causing overflow events, estimates of the capacity of 
key system components, hydraulic deficiencies (including components of the system with limiting 
capacity) and the major sources that contribute to the peak flows associated with overflow events; 

(b) Design Criteria: Where design criteria do not exist or are deficient, undertake the evaluation 
identified in (a) above to establish appropriate design criteria; and 

(c) Capacity Enhancement Measures: The steps needed to establish a short- and long-term CIP to 
address identified hydraulic deficiencies, including prioritization, alternatives analysis, and 
schedules. The CIP may include increases in pipe size, I/I reduction programs, increases and 
redundancy in pumping capacity, and storage facilities. The CIP shall include an implementation 
schedule and shall identify sources of funding. 

(d) Schedule: The Enrollee shall develop a schedule of completion dates for all portions of the CIP 
developed in (a)-(c) above. This schedule shall be reviewed and updated consistent with the SSMP 
review and update requirements as described in Section D. 14. 

6.10.1   Overview 

This element of the SSMP includes several major programs and activities regarding development 
of a CIP and hydraulic analysis. Most of the requirements would be satisfied by a recent collection 

system master plan. 
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6.10.2   Purpose 

An important step in attempting to minimize the amount of SSOs in a given system, one must 

determine how the system will react to different conditions and stresses. Once this is achieved, 

City officials can identify areas in need of improvement and prioritize projects for a CIP. 

6.10.3   Minimum Requirements 

At a minimum, each enrollee must: 

1. Describe the methods used to identify areas of the sanitary sewer system that lack the 
sufficient capacity to convey an appropriate peak flow. 

2. Establish consistent design criteria. 
3. The identification of capacity needs and the approach used to take the results of the 

capacity evaluation to produce a prioritized list of capacity improvement projects. 
4. The development of a project schedule that addresses both condition-related and 

capacity-related projects. 

6.10.4   Evaluation 

Has the City had a recent collection system master plan done? 

The City performed its last Sanitary Sewer Master Plan in 2008 and updated its CIP in 2014.  

Has the City performed a hydraulic capacity study to identify areas within the system that are 
contributing to SSOs? 

The City is currently performing a comprehensive Sanitary Sewer Master Plan that includes 
hydraulic modeling of its collections system. 

Does the City have an established CIP to address hydraulic deficiencies, including prioritization 
alternatives analysis, and schedules? 

The City is currently performing a comprehensive Sanitary Sewer Master Plan which will include 
development of a CIP to address any identified hydraulic deficiencies. 

6.10.5   Recommendations 

1. Complete the work on the updated Sewer Master Plan to develop a CIP to address and 
identified hydraulic deficiencies. 

2. A comprehensive sewer CCTV program should be implemented whereas a percentage of 
the system is televised and evaluated annually. These condition assessment footages 
need to be translated into annual repair and rehabilitation CIP program. 

3. A comprehensive manhole inspection program should also begin to assess the condition 
of City's manholes. Defective sewer manholes and their appurtenances are one of the 
biggest sources of Inflow and Infiltration and as such need to be evaluated on a regular 
basis. Due to pavement subsidence, manholes in the middle of a street can still act as area 
drains with large amounts of rain runoff entering the manhole through lid and frame 
openings. Infiltration through manhole walls can also allow a large amount of water into 
the system. 

4. Complete the work on an updated sewer Rate Study to ensure that the entire cost of the 
CIPs as well as other elements of WDRs are incorporated. This should include fees for the 
FOG program, including inspections and FOG mitigation. 
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6.11   Monitoring, Measurement, and Program Modification 
D.13 (ix) Monitoring, Measurement, and Program Modifications: The Enrollee shall: 
(a) Maintain relevant information that can be used to establish and prioritize appropriate SSMP 

activities; 
(b) Monitor the implementation and, where appropriate, measure the effectiveness of each element of 

the SSMP; 
(c) Assess the success of the preventative maintenance program; 
(d) Update program elements, as appropriate, based on monitoring or performance evaluations; and 
(e) Identify and illustrate SSO trends, including: frequency, location, and volume. 

6.11.1   Overview 

It is critical that the City monitors implementation of the SSMP elements, and measures the 

effectiveness of SSMP elements in reducing SSOs. Effectiveness should be measured by 
developing and tracking performance indicators on a regular basis. Performance indicators should 
be selected to meet the goals of the wastewater collection system agency. 

6.11.2   Purpose 

In order to effectively manage programs, performance measures that gauge success should be 

developed and data to support the findings must be collected. To this end, accurate and consistent 

data keeping is extremely important for successful sewer system management. It is imperative 
that correct data is captured, in a format that is easily extractable, and that operations personnel 
understand their role in this process. Focus should be placed on performance metrics, components 

of trend tracking, and bench-marking procedures both internally and externally. Based upon data 

collected decisions can be made as to changes that may be warranted and needed in order to 
maximize program efficiencies. Setting up a Monitoring, Measurement, and Program 

Modification program will allow a community to better manage and implement SSMP programs. 

6.11.3   Minimum Requirements 

At a minimum, the enrollee must: 

1. Maintain relevant information that can be used to establish and prioritize appropriate 

SSMP activities. 
2. Monitor the implementation and, where appropriate, measure the effectiveness of each 

element of the SSMP. 
3. Assess the success of the preventative maintenance program. 
4. Update program elements, as appropriate, based on monitoring or performance 

evaluations. 
5. Identify and illustrate SSO trends, including: frequency, location, and volume. 

6.11.4   Evaluation 

Has the City developed and do they maintain a data management system necessary to collect 
adequate information regarding their SSMP programs? 

According to the 2016 SSMP, relevant data for all work performed to meet the goals of the SSMP 

are kept on file at the City’s Public Works Department. Among the data tracked are: 

• Miles of sewer line cleaned. 
• Miles of sewer line inspected. 
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• Number of service requests completed. 
• Number of SSOs. 
• Causes of SSOs. 
• Locations of SSOs. 
• Quantity spilled. 
• Repair replacement of sewer lines. 
• Public Education events/activities. 

Was this data management system developed in a manner that collects relevant information, 
necessary to determine program effectiveness? 

Based on the 2016 SSMP, the City committed a bi-annual review of its SSMP to measure its 
effectiveness. Per the 2016 SSMP, key statistics for a designated period are reviewed and 

compared to various sewer issues including SSOs. 

Have data reports been developed, which measure the effectiveness Of SSMP programs? 

According to the 2016 SSMP, the City considers its PM program to be a critical component of the 
SSMP. The processes described in that element are tracked and recorded as outlined in the 
preceding. When the necessary data is gathered and reviewed, it is then used to assess the success 

of the preventative maintenance program. 

Are program indicators and measures, as well as relevant data reports reviewed on a regular 
basis? 

Based on the 2016 SSMP, the City committed to updating SSMP program elements, as 
appropriate including updating its SSMP every 2 years and to include any significant program 
changes. 

6.11.5   Recommendations 

The City should consider developing a program that focuses on collecting data from all relevant 
sources, which will provide the City with critical information associated with the performance of 
the City’s sanitary sewer system and associated programs. The City should begin to communicate 
with all relevant agencies on a regular basis (at a minimum monthly) to go over both the progress 

and performance of all programs, as well as issues that arise during the subject time period. These 
can include the following KPIs: 

• Number of Repeat SSOs. 
• Cause of SSOs. 
• Volume of SSOs. 
• Number of SSOs per year compared to previous year. 
• Footage of main lines and percentage of system cleaned annually. 
• Footage of “hot spot” or high frequency cleaning compared to the total length of pipe 

cleaned, and percentage of system hot spot areas cleaned annually. 
• Percentage of “hot spots” cleaned on schedule. 
• Footage of main lines rehabilitated or replaced annually. 
• Footage of main lines and percentage of system inspected by CCTV or video annually. 
• Annual number of FSE inspections and number of enforcement actions on FSEs. 
• Average SSO response and clean up time. 
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The City should evaluate and implement a CMMS that helps it track all Personnel, Equipment, and 

Material for the sewer system. It is our recommendation that this system be integrated with GIS 
to help with trend analysis for Hot Spots, FOG, SSO mapping as well as CIP tracking. Furthermore, 

a system for communication and data submittals that are associated with SSOs and sewer 
backups that are reported to the online SSO database should be developed. A matrix of KPIs 

should be developed that would help the City develop its MMRP. 

6.12   Program Audit Procedures 
D.13 (x) SSMP Program Audits: As part of the SSMP, the Enrollee shall conduct periodic internal 
audits, appropriate to the size of the system and the number of SSOs. At a minimum, these audits 
must occur every two years and a report must be prepared and kept on file. This audit shall focus on 
evaluating the effectiveness of the SSMP and the Enrollee’s compliance with the SSMP requirements 
identified in this subsection (D.13), including identification of any deficiencies in the SSMP and steps to 
correct them. 

6.12.1   Overview 

Audit programs are intended to provide controls for ensuring that all programs associated with 
the SSMP are being implemented as planned and managed appropriately. Audit outcomes should 
provide information about challenges and successes in implementing the SSMP by evaluating 
work practices and operations, documentation, procedures records and staff for implementation 

effectiveness and consistency. The audit will identify any program or policy changes that may be 
needed to continually improve effective implementation. Information collected as part of an audit 
should be used in to plan program or procedure revisions necessary to improve program 
performance. 

6.12.2   Purpose 

SSMP audit program development should be developed specifically for the sanitary sewer system, 

but agency-wide procedures should be incorporated to ensure program sustainability. The audit 
can contain information about successes in implementing the most recent version of the SSMP, 

and identify revisions that may be needed for a more effective program. Information collected as 
part of the Monitoring, Measurement, and Program Modifications program should be used in 
preparing the audit. Quite often, performance measures and other management indicators are 

developed, providing a baseline that performance can be measured against. Tables, figures, and 

charts can be used to summarize information about these indicators. An explanation of the SSMP 

development and accomplishments in improving the sewer system should be included in the 
audit, including: 

• Progress made on development of SSMP elements, and if the sewer system agency is on 

schedule in developing all elements of the SSMP. 
• SSMP implementation efforts over the timeframe in question. 
• The effectiveness of implementing SSMP elements. 
• A description of the additions and improvements made to the sanitary sewer collection 

system in the past reporting year. 
• A description of the additions and improvements planned for the upcoming reporting 

year with an estimated schedule for implementation. 
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6.12.3   Minimum Requirements 

The WDR requires that all agencies develop appropriate audit procedures necessary to evaluate 

the effectiveness of the SSMP, as well as the agency’s compliance with all requirements identified 

in the WDR. The audit must identify any deficiencies in an agency’s SSMP programs and include 
steps to correct these issues. At a minimum, audits must be conducted every 2 years and a report 
of the findings must be prepared and kept on file. 

6.12.4   Evaluation 

Has an audit program been developed to ensure programs are being implemented as intended? 

According to the 2016 SSMP, the City does conduct an internal audit with reporting every 2 years. 
This audit focuses on evaluating the effectiveness of the SSMP and the City’s compliance with the 
SSMP requirements including identification of any deficiencies in the SSMP and steps to correct 
them. The most recent report of the audit will be kept on file in the Public Works Department. 

Are programs developed with a clear understanding of expectations? 

We recommend that the City develop these programs with specific goals and objectives, which 

then would be communicated to all staff. 

Have performance measures been identified and benchmarks established to determine 
programmatic success? 

We recommend that the City develop these measures with specific goals and objectives, which 

then would be communicated to all staff. 

Do audit checklists exist that focus on compliance as well as continual improvement? 

We recommend that the City develop these audit checklists, which then would be used for internal 
audits and to update these as needed. 

Has an individual been assigned (that is fairly well removed from the day-to-day activities) to 
perform the audit? 

The current Gap Analysis performed by our team is designed to address gaps in the City's current 
program and make recommendation, as needed. 

Is there a process to utilize outside Organizations to perform audits? 

The current Gap Analysis performed by our team is designed to address gaps in the City's current 
program and make recommendation, as needed. 

Does the entity performing the audit have enough authority to carry out all necessary data 
gathering? 

The current Gap Analysis performed by our team is designed to identify gaps in the City's current 
program and make recommendation, as needed. However, the recommendations need to be 
adopted and implemented by the City to make this exercise effective. 

Does your agency’s executive management fully support and authorize the audit procedures? 

The recommendations stemming from this report need to be supported by City’s management 
and to be implemented to make this exercise effective and to bring the City into compliance. 
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Do audit finding and reports reported directly to agency management? 

It is our team’s understanding that this is true. 

Are random interviews conducted throughout the Organization’s and at all levels within the 
Organization’s hierarchy may provide beneficial information regarding staff procedures and 
staff’s knowledge of those procedures emphasizing identification, problem solving, and 
prevention opportunities? 

This process needs to be developed and implemented by the City. 

Are communication to staff on the purpose of the audit to ensure effective staff participation in 
the audit process, (The audit is of the SSMP implementation, not of individuals)? 

It is our team’s understanding that this is true. 

6.12.5   Recommendations 

The City should develop an audit program that addresses the questions identified above. There 

should be one or two individuals designated internally that are charged with performing these 
audits on a regular basis. These individuals should report their findings to the LRO and City Council 
and utilize the results to effect needed changes. Additionally, the audit program should address: 

• Document Control. 
• Training. 
• Targets and Objectives. 
• Data Management. 
• Documented Procedures. 
• Outcomes. 

Additionally, it is a good practice to bring an outside entity every 4 to 6 years to perform an 

independent Gap Analysis to measure the effectiveness and compliance of the City’s WDR 
program. 

6.13   Communication Program 
(xi) Communication Program: The Enrollee shall communicate on a regular basis with the public on 
the development, implementation, and performance of its SSMP. The communication system shall 
provide the public the opportunity to provide input to the Enrollee as the program is developed and 
implemented. The Enrollee shall also create a plan of communication with systems that are tributary 
and/or satellite to the Enrollee’s sanitary sewer system. 

6.13.1   Overview 

Communication programs are often underrated and overlooked. However, an effective 

communication program may end up being the key element that keeps your organization from 

missing critical SSMP deadlines. Involving the public early and at appropriate times will help your 
organization avoid last minute comments that delay approval of your SSMP by your governing 
body. A quality communication program with satellite agencies will help to minimize negative 

operational impacts on your plant or collection system. 

It is important to identify an individual who will be responsible for development of your 
communication program. Larger agencies will typically have Communications and Media Officers 
or Public Information Officers who are appropriate to lead the development of the communication 
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program. Smaller agencies who don’t have these staff in-house should look to those within the 
agency who have exhibited strong writing skills, public speaking skills, experience with customer 

interface, or have successfully completed controversial projects. A self-assessment and rough 
timeline follow to help you on your way to a successful communication program! 

6.13.2   Purpose 

Identifying key stakeholders and key issues, and thinking about how various stakeholders might 

react is the first step to developing a communication plan. Understanding what elements of an 
SSMP they will be most concerned with, is one of the many potential considerations that an 

agency may identify. Involving the right stakeholders on potentially controversial issues as early 
as possible is important to the success of any new program. Emphasizing collaboration and shared 

goals to reach a workable solution will not always ensure buy off, but will promote ownership and 

understanding. Avoiding proper outreach efforts for controversial issues in the hope that 
interested parties won’t catch on usually backfires. These issues should be considered when 
developing a communication program 

6.13.3   Minimum Requirements 

1. The Enrollee shall communicate on a regular basis with the public on the development, 

implementation, and performance of its SSMP. The communication system shall provide 
the public the opportunity to provide input to the Enrollee as the program is developed 
and implemented. 

2. The Enrollee shall also create a plan of communication with systems that are tributary 
and/or satellite to the Enrollee’s sanitary sewer system. 

6.13.4   Evaluation 

Have resources necessary to solicit and incorporate input on each phase of your SSMP 
(development, implementation, and performance), as well as document your outreach efforts 
been identified? 

This process needs to be developed and implemented by the City. 

Has a list of stakeholders who will be interested in each phase of your SSMP been developed? 

This process needs to be developed and implemented by the City. 

Have key milestones in each phase of your SSMP when stakeholder input would be most useful 
and effective been created? 

This process needs to be developed and implemented by the City. 

Has a convenient way for your stakeholders to provide input at appropriate milestones during 
each phase of your SSMP been identified? 

This process needs to be developed and implemented by the City. 

Have all tributary and/or satellite systems to your Organization’s sanitary sewer system been 
identified? 

Per the City's 2016 SSMP, the City communicates with other sewerage agencies on a regular basis. 
The City regularly meets and communicates with the CSDs of Jurupa, Rubidoux, and Edgemont 

to discuss any pertinent issues regarding their or the City’s sewer systems. Other neighboring 
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cities including Corona, Norco, Jurupa Valley, Moreno Valley, and the County of Riverside are 

contacted regarding a variety of topics as need dictates. All of these agencies are invited to view 
the City’s website and documents found there and ask questions or provide comments through 

phone or email. 

Has an individual within your Organization who is responsible for interface with satellite 
systems been identified? 

Yes, per information provided by the City, this has been done. 

Has a list of key information you would like to communicate to satellite systems, as well as key 
information you would like them to communicate to your Organization been developed? 

This process needs to be developed and implemented by the City. 

6.13.5   Recommendations 

Develop a communication program that addresses the above evaluation questions. Additionally, 

the City may want to consider addressing the following issues: 

• Identify an individual within your Organization who is responsible for development, 

implementation, and interface for the communication program. 
• Identify resources necessary to solicit and incorporate input on each phase of your SSMP 

(development, implementation, and performance), as well as document your outreach 

efforts. 
• Identify key community stakeholders and key issues that various stakeholders may be 

interested in and/or concerned with. 
• Make sure to involve the right stakeholders on potentially controversial issues as early as 

possible. Emphasize collaboration and shared goals to reach a workable solution. 
• Create a list of key milestones in each phase of your SSMP when stakeholder input would 

be most useful and effective. 
• Create a convenient mechanism for stakeholder input. Additionally, key considerations, 

while developing a communication program include: 
• Consider the development of a variety of communication methods, including newsletters, 

public meetings, web pages, and public service announcements. Different agencies will 

find that different communication methods are effective. Look for a method that reaches 
the desired audience at a reasonable cost. 

• Make sure you have identified a staff person responsible for satellite agency coordination. 
This person will ensure that the program is sustained, and your agency’s efforts to get the 
program up and running aren’t wasted once the SSMP is complete. 
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Chapter 7 

CAPACITY EVALUATION AND PROPOSED 
IMPROVEMENTS 

7.1   Purpose 
This chapter discusses the hydraulic evaluation of the wastewater collection system and identifies 
existing and future capacity deficiencies. Sewer deficiencies are based on the evaluation criteria 
described in Volume 3, Chapter 5, Planning Criteria and Design Flows of the update of the Master 
Plan. Additionally, this chapter describes the recommended improvement projects that correct 
capacity deficiencies and serve future users. 

7.2   Capacity Evaluation 

Following the dry and wet weather flow calibration, which is summarized in detail in 
Volume 3, Chapter 4, Collection System facilities and Hydraulic Model, a capacity analysis of the 
existing and future collection system was performed. The capacity analysis entailed 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. The sewer system was evaluated based on 
planning criteria presented in Volume 3, Chapter 5. 

This section discusses the locations of current and projected hydraulic deficiencies resulting from 
flows exceeding the maximum allowable flow depth criteria. 

7.2.1   Existing Gravity Collection System 

For the existing sewer collection system, the PWWF was routed through the hydraulic model. In 

accordance with the established flow depth criteria for existing sewers, manholes where the 

maximum HGL exceeded 90 percent of the pipe diameter (maximum d/D greater than 0.9) were 

identified. 

Note that the pipelines that exceeded 90 percent capacity are not necessarily deficient. In some 
cases, a surcharged condition within a given pipeline is due to backwater effects created by a 
downstream bottleneck (i.e., upstream surcharging is caused by downstream pipeline 
deficiencies). An illustration of backwater effects is shown on Figure 7.1. For this reason, the 
hydraulic model was used to identify the pipeline segments that are capacity deficient (i.e., not 

subject to backwater conditions). 
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Figure 7.1 Sample Illustration of Backwater Effects in a Sewer 

In general, the City’s collection system has sufficient capacity to convey current PWWFs without 
exceeding the established flow depth criterion. However, there were areas of the collection 
system that did not meet the allowable flow depth criteria. These are shown on Figure 7.2 in red. 
Replacing a capacity limited (bottleneck) sewer will allow for higher peak flows to be carried to 

downstream sewers. In some cases, this increase in peak flow overwhelms the downstream 
sewers, which creates additional deficiencies. These additional "secondary" deficiencies are 
shown on Figure 7.2 in purple. 

Following the completion of the existing system analysis, improvement projects and alternatives 

were identified in order to mitigate existing system pipeline capacity deficiencies. If 
recommended existing improvements are implemented, the City's existing PWWF is expected to 

increase by 3.0 mgd. The reason for this increase is that as hydraulic bottlenecks are alleviated, 

higher peak flows are conveyed through the collection system. The recommended improvement 
projects are discussed in greater detail in Section 7.3.3. In accordance with the established 

planning criteria, new sewer pipelines were sized such that the maximum d/D does not exceed the 

new pipe design criteria summarized in Volume 3, Chapter 5 under PWWF and build out 

conditions. Note the existing capacity deficiency shown in Detail A on Figure 7.2 goes through the 
Victoria Golf Club. The City has an existing improvement project to mitigate this existing 

deficiency, the Tequesquite Arroyo Trunk Sewer Replacement Phase IIB (S-2108). This 

improvement project was added to the model and the model confirmed that the proposed 
modifications are sized appropriately to mitigate the existing deficiency. Therefore, no 
improvement project is recommended for this area. 
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 Figure 7.2  Existing Wastewater Collection System Capacity Analysis 

Disclaimer: Features shown in this 
figure are for planning purposes and 
represent approximate locations. 
Engineering and/or survey accuracy 
is not implied.

Data Sources: City of Riverside,
GIS Database, and As-Built Records.

pw://IO-PW-INT.Carollo.local:Carollo/Documents/D%7b448a62cc-901e-4ed0-9f1e-2a2f93a8418f%7d
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7.2.2   Future Gravity Collection System 

The analysis of the future system was performed in a manner similar to the existing system analysis. 

The purpose of the future system evaluation is to verify that the existing system improvements were 

appropriately sized to convey future PWWFs, and to identify the locations of sewers that are 
adequately sized to convey existing PWWFs, but cannot convey future PWWFs. Additionally, new 
trunk sewers were added to the hydraulic model and sized to service major growth areas beyond the 
current City Sewer service area. In addition, the proposed Woodcrest Sewer was added to the model 
based on the Woodcrest Sewer Study provided by the City. A copy of the Woodcrest Sewer Study is 
included in Appendix 7A. The Woodcrest Sewer reroutes future flows that were anticipated to 
contribute to the Arlanza and Phoenix Basins to the Tequesquite Basin via new gravity mains and a 
lift station. The Woodcrest Sewer Study includes abandoning the MLK No. 1 Lift Station. The 

Woodcrest Sewer area was included in the future system analysis. The timing of growth under build 
out conditions is expected to occur within the planning horizon of this update of the Master Plan, 
which is the year 2037. 

As flows continue to increase in the future, there will be some areas of the existing collection system 

that cannot convey the build out PWWF without flows exceeding capacity. Figure 7.3 shows the 
locations of the future deficiencies under build out PWWF conditions as well as new trunk sewers to 
reach future service areas. If all recommended improvement projects are implemented at build out 
(including the projects to mitigate existing capacity deficiencies as described in Section 7.2.1), the 
City's wastewater flows are projected to increase by an additional 19.1 mgd above existing PWWF 
conditions (excluding Jurupa, and Rubidoux CSDs). However, because of the overall reduction in 
flows due to recent water conservation efforts, as compared to the flows that the RWQCP was 
designed for, this increase in flow will not approach the hydraulic capacity of the RWQCP facilities. 
The recommended improvement projects are discussed in greater detail in Section 7.3.4. 

7.2.3   Lift Station and Force Main 

The City's hydraulic model includes 10 of the City's 20 lift stations that are associated with the City's 

trunk sewer system (typically gravity sewers 10-in and larger). Smaller localized lift stations were 

excluded from the hydraulic model, as these smaller pump stations convey wastewater flow in areas 

of the system with gravity sewers smaller than 10-in in diameter. In accordance with the established 
planning criteria, the City’s existing lift stations were evaluated to determine if they have sufficient 

capacity to convey the maximum projected inflow from the 10-yr 24-hr design storm under existing 

and buildout conditions. Lift stations with an influent PWWF above firm pumping capacity (pumping 

capacity with the largest pump out of service) were flagged as deficient. Table 7.1 summarizes the 
modeled lift stations capacity evaluation. It was determined that two of the modeled lift stations 
(JFK and University Knolls) had an existing PWWF that was approximately 0.01 mgd greater that the 
existing firm capacity. Because this deficiency is only slightly greater than the lift station capacity, 
no capacity improvements are recommended for existing flow conditions. Under buildout 

conditions, the PWWF in the JFK Lift Station is projected to increase by roughly 0.38 mgd. The 
PWWF in University Knolls Lift Station in not projected to increase under buildout PWWF conditions. 
Therefore, a capacity upgrade is recommended for the JFK Lift Station, but not the University Knolls 
Lift Station. In addition, the Pierce Street Lift Station was shown to be very slightly over capacity 
(0.08 mgd) at buildout PWWF conditions. However, the severity of this project deficiency is not 
significant enough to warrant a capacity upgrade. It is recommended that flow monitoring data be 
used to confirm lift station capacity and performance. Not all lift station deficiencies will result 
from an improvement project if considered minor. 
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Table 7.1 Lift Station Capacity Analysis 

Lift Station No. of Pumps 
Capacity per 

Pump(1) 

(mgd) 

Existing Firm 
Capacity(2) 

(mgd) 

Existing 
PWWF(3) 

(mgd) 

Existing 
Balance 
(mgd) 

Capacity 
Deficient? 

(Y/N) 

Build Out 
PWWF(4)  

(mgd) 

Build Out 
Capacity 
Balance 
(mgd) 

Capacity 
Deficient? 

(Y/N) 

Bryant Park 2 0.29 0.29 0.22 0.07 N 0.23 0.07 N 

Crest & 
Ontario 

2 0.32 0.32 0.19 0.13 N 0.25 0.07 N 

Dexter 2 0.24 0.24 0.01 0.23 N 0.05 0.19 N 

Fairground 2 unknown unknown 0.22 N/A N/A 0.24 N/A N/A 

JFK 2 0.12 0.12 0.13 -0.01 N(6) 0.51 -0.39 Y(5) 

MLK No. 1 2 0.30 0.30 0.02 0.28 N 0.18 0.12 N 

Pierce Street 
2 
2 

7.34 
4.32 

15.98 13.05 2.93 N 16.06 -0.08 N 

Spring Mtn. 
Ranch 

3 0.49 0.98 0.47 0.51 N 0.50 0.48 N 

University 
Knolls 

2 0.04 0.04 0.05 -0.01 N(6) 0.05 -0.01 N(6) 

Wood Road 4 2.30 6.91 3.40 3.51 N 4.19 2.72 N 
Notes: 
(1) Source: City of Riverside Sewer Plans - https://wam.riversideca.gov/PWSurvey/sewer.asp & Regional Water Quality Control Plant Wastewater Lift Station Assessment January 2009. 
(2) Firm capacity is defined as the lift station capacity with the largest pump not operational. 
(3) Existing PWWF is based on the hydraulic model's maximum flow into the wet well during the 10-yr 24-hr design storm under existing conditions. 
(4) Build out PWWF is based on the hydraulic models' maximum flow into the wet well during the 10-yr 24-hr design storm under build out conditions. 
(5) MLK No. 1 Lift Station will be abandoned upon construction of the planned Woodcrest Sewer. 
(6) These lift station exceed capacity, but not enough to warrant construction of a capacity upgrade under the specified flow conditions. 

 

https://wam.riversideca.gov/PWSurvey/sewer.asp
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 Figure 7.3  Future Wastewater Collection System Capacity Analysis

O
0 1 2

Miles

Legend
Future Gravity Main Deficiencies

Exceeds Capacity
Backwater
Secondary
Force Main Deficiencies

Existing Sewer
Gravity Main
Force Main

""L S Lift Station
3W WTF RWQCP

""L S Abandon Lift Station
Basin

Arlanza
Phoenix
Northside
Spruce
Tequesquite
City Limits
Highway

41''

48''
48''

48''
48'' 48''

48''
48''

24'' 24''

48''
48''

48''
48''48''

GRAND

Detail A

Detail A

Abandon Gravity Main
Abandon Force Main

Disclaimer: Features shown in this 
figure are for planning purposes and 
represent approximate locations. 
Engineering and/or survey accuracy 
is not implied.

Data Sources: City of Riverside,
GIS Database, and As-Built Records.

""L S Lift Station Deficiencies
New Service Sewer

New Service Gravity Main
New Service Force Main
New Service Lift Station""L S

pw://IO-PW-INT.Carollo.local:Carollo/Documents/D%7b3b64d2ff-5d8b-457c-8fa0-16e280883ca6%7d




CAPACITY EVALUATION AND PROPOSED IMPROVEMENTS | VOL 3 | CH 7 | CITY OF RIVERSIDE 

 FINAL | JUNE 2019 | 7-9 

In accordance with the established planning criteria, the City's existing force mains were evaluated 

to determine if the velocity in the force main falls within the range of 3 fps and 8 fps. Under future 
conditions it was determined that the 4-in diameter JFK Lift Station force main exceeded the 

maximum allowable velocity. No other force main deficiencies were simulated in the hydraulic 

model. 

7.3   Collection System Improvements 

This section discusses the recommended improvements to correct existing and build out 

deficiencies, as well as to serve future users. When an increase to capacity is required, existing 

sewers can be upgraded or a parallel or relief sewer can be constructed. For the purposes of this 
study, unless otherwise stated, we assumed that a capacity deficient sewer would be upgraded to 
a larger diameter. The upgraded pipeline generally followed the same slope as the existing 

pipeline, with the exception of where elevation data revealed negative or flat slopes in an existing 

alignment. 

In essence, there are two alternatives for every trunk sewer project, but the decision to replace or 
construct a parallel sewer should be made during the preliminary design phase. During the 
preliminary design phase, the existing sewer should be inspected by CCTV to determine its 

structural condition. If severely deteriorated, the existing sewer should be upgraded. If moderately 

deteriorated, slip lining or cured-in-place pipe lining can rehabilitate the existing sewer. 

The proposed improvements that will serve future users are sized for build out conditions. As the 
City continues to grow, it is recommended that the proposed pipeline diameters be constructed 
so that the facilities have sufficient capacity for build out conditions. Building a smaller interim 

project with the plans of upsizing in the future to account for further growth is not recommended 
due to the extended useful life of the improvements proposed herein. Because of this 

recommendation, the proposed pipe diameter represents the ultimate diameter for build out 
conditions. 

7.3.1   Existing versus Future Improvements 

An existing deficiency is one where the existing facility’s capacity is insufficient to meet the 
planning criteria (e.g., pipeline upgrades required to prevent severe surcharging during the design 

wet weather event) for existing users. If a project was proposed to correct an existing deficiency 

exclusively, then existing users were assigned 100 percent of the project’s benefit, and therefore, 
100 percent of the costs. 

Other recommended improvements will serve future users, even when an improvement calls for 
the upgrade of an existing facility. In these cases, an existing sewer or lift station may have 

sufficient capacity to convey current PWWFs, but as growth continues and more users are added 
to the system, the increased flow results in capacity deficiencies. These projects, as well as new 
trunk sewers to extend wastewater collection system service to future growth areas, are future 

improvements. Future users were assigned 100 percent of the future project’s benefit and 
100 percent of the costs. 

In some cases, a project is needed to correct an existing capacity deficiency but is sized to 

accommodate additional flows from future development. In these cases, the hydraulic modeling 
results were used to determine the cost breakdown between existing and future users based on 

the ratio of existing and build out ADWF. More information on the breakdown in cost split 
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between existing and future users and whether a proposed improvement is intended to correct an 

existing deficiency, to serve a future user, or both, is provided in Volume 3, Chapter 10, Capital 
Improvement Program. 

7.3.2   Project Prioritization 

A portion of the improvements identified as part of this update to the Master Plan are driven by 
future development, which consists of new sewers that serve future growth or improvements to 
existing facilities that are needed to serve future growth. When fully implemented, the capital 

projects will allow the conveyance of PWWFs to the treatment plant under build out conditions. 
Prioritizing the required capital improvements for the City’s sewer system is an important aspect 
of this study. The improvement projects were prioritized based on the following factors: 

• Upgrading existing facilities to mitigate existing capacity deficiencies and the severity of 
the deficiency. 

• Replacing existing trunk sewers and building the new trunk sewers that are necessary to 

serve future users. 

Improvements to existing facilities will provide sufficient capacity to mitigate existing issues and 

to convey increased flows resulting from build out conditions. Future development will require the 
construction of sewers to serve new users. The projects were grouped into the following four 
categories: 

• Existing Projects: Existing Deficiencies to be constructed between years 2020 through 
2027. 

• Near-Team: Future Deficiencies to be constructed between years 2020 through 2027. 
• Long-Term: Future Deficiencies to be constructed between years 2028 through 2037. 
• Buildout: Construction in years 2038 and beyond. 

The projects were phased based on the best available information for how the City will develop 
moving forward. The actual implementation of the improvements serving future users ultimately 
depends on growth. To help track the timing of project execution, the remaining capacity in EDUs 
under existing wet weather conditions was determined for future pipeline deficiencies. This was 

done to help the City quantify how much development needs to occur upstream before a given 
pipeline exceeds capacity. The installation years presented in Table 7.2 and Table 7.3 are 
estimates, and changes in the City’s planning assumptions or growth projections could change the 
priority of each improvement project. Figure 7.4 shows the recommended improvement projects 
by phase. 
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Table 7.2 Existing Collection System Capacity Improvements 

Project 
ID 

Description 
Existing 

Diameter (in) 
Proposed 

Diameter (in) 
Replace/ 

New 
Proposed 

Length (ft) 
Start 
Year 

Project Cost 
($, Millions) 

Capacity Related Improvements       

Gravity Mains       

GM-1A Gravity Main along Cynthia Street and Collett Avenue 15 24 Replace 1,060 2020 $0.71 

GM-1B Gravity Main along Collett Avenue 18 27 Replace 1,060 2020 $0.80 

GM-2 Project Intentionally Blank -- -- -- -- -- -- 

GM-3A Gravity Main along Palm Avenue 6-10 12 Replace 2,640 2020 $1.09 

GM-3B Gravity Main along Palm Avenue and Rubidoux Avenue 12 15 Replace 1,500 2020 $0.67 

GM-3C Gravity Main along Rubidoux Avenue 15 18 Replace 1,010 2020 $0.49 

GM-4A Gravity Main west of Rutland Avenue 15 18 Replace 650 2020 $0.31 

GM-4B Gravity Main west of Rutland Avenue 15 21 Replace 790 2020 $0.49 

GM-5 Gravity Main within Kmart Parking Lot 12 18 Replace 1,530 2020 $0.73 

GM-6 Gravity Main along Golden Avenue 12 18 Replace 970 2020 $0.47 

GM-7 Gravity Main along Easement 24 27 Replace 770 2020 $0.58 

GM-8 Gravity Main at the south of Green Point Avenue and Geranium Place -- 24 New 10 2020 $0.01 

GM-9A Gravity Main and Interstate Crossing along Harrison Street 12 27/42 Replace 480 2021 $0.91 

GM-9B Gravity Main along Harrison Street, Primrose Drive, and Muir Avenue 18 27 Replace 5,910 2021 $4.48 

GM-10 Gravity Main along the Arlington Valley Channel  27 33 Replace 2,430 2022 $2.28 

GM-11 Gravity Main along Bushnell Avenue 15-18 21 Replace 1,580 2022 $0.97 

GM-12 Gravity Main Kansas Avenue  10 18 Replace 980 2022 $0.47 

GM-13 Gravity Main along Morris Street and Doolittle Avenue 33 42 Replace 1,490 2022 $1.83 

GM-14 Gravity Main along Market Street 12 18 Replace 380 2022 $0.18 
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Table 7.3 Future Collection System Capacity Improvements 

Project 
ID 

Description 
Existing 

Size/Diameter 
Proposed 

Size/Diameter 
Replace/ 

New 
Proposed 

Length (ft) 
Start 
Year 

Remaining 
EDUs(1) 

Project Cost 
($, Million) 

Capacity Related Improvements 
Gravity Mains Diameter (in) Diameter (in)      
GM-16A Gravity Main along Meyers Street 10-12 15 Replace 1,160 2023 30 $0.52 
GM-16B Gravity Main along Indiana Avenue 12 18 Replace 1,400 2023 30 $0.67 
GM-17 Gravity Main along Bolton Avenue & Sequoia Street 15 24 Replace 890 2025 530 $0.60 
GM-18A Gravity Main along Monroe Street highway crossing 12 18/30 Replace 890 2025 900 $1.15 
GM-18B Gravity Main along Monroe Street 12 18 Replace 660 2025 900 $0.32 
GM-19 Gravity Main along Monroe Frontage Road 15 18 Replace 1,360 2028-2037 2,800 $0.65 
GM-20 Gravity Main along Jackson Street 24 27 Replace 680 2028-2037 4,770 $0.52 
GM-21A Gravity Main Along Mitchell Avenue 10-12 15 Replace 4,130 2024 260 $1.84 
GM-21B Gravity Main along Mitchell Avenue 12 15 Replace 500 2024 260 $0.22 
GM-22A Gravity Main along La Sierra Avenue 21 24 Replace 1,760 2027 1,410 $1.18 
GM-22B Gravity Main along Arlington Valley Channel  27 33 Replace 2,070 2027 1,410 $1.94 
GM-23 Gravity Main along Arlington Valley Channel  27 30 Replace 1,650 2028-2037 1,830 $1.38 
GM-24 Gravity Main along Challen Avenue and Garden Gate Lane 33 36 Replace 20 2023 0 $0.02 
GM-25 Gravity Main along Doolittle Avenue 42 48 Replace 1,650 2028-2037 1,680 $2.21 
GM-26 Gravity Main along Van Buren Boulevard 24 27 Replace 1,070 2028-2037 2,790 $0.81 
GM-27 Gravity Main along Acorn Street 27 33 Replace 3,810 2028-2037 7,190 $3.57 
GM-28 Gravity Main along Spruce Street Highway Crossing 15 18/30 Replace 1,030 2028-2037 1,960 $1.33 
GM-29 Gravity Main at the intersection of Marlborough Avenue and 

E. La Cadena Drive 
-- 8 New 10 2023 110 $0.00 

GM-30 Gravity Main at E. La Cadena Drive & 400-ft N. of Columbia Avenue 
intersection 

10 21 Replace 20 2024 290 $0.01 

GM-31 Gravity Main at Santa Anna River and Buena Vista Avenue 18 18 Replace 30 2026 1,170 $0.01 
GM-32 Gravity Main along Washington Street 12 21 Replace 930 2027 1,440 $0.57 
GM-33A Gravity Main along Madison Street 12 21 Replace 890 2026 1,130 $0.55 
GM-33B Gravity Main along Madison Street Highway Crossing 15 21/42 Replace 940 2026 1,130 $1.55 
GM-33C Gravity Main along Madison Street 15 18 Replace 1,010 2026 1,130 $0.49 
GM-33D Gravity Main Along Madison Street 18 21 Replace 620 2026 1,130 $0.38 
GM-34 New Trunk parallel to Santa Ana Trunk -- 39 New 9,160 2028-2037 10,000 $11.24 
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Table 7.3 Future Collection System Capacity Improvements (continued) 

Project 
ID 

Description 
Existing 

Size/Diameter 
Proposed 

Size/Diameter 
Replace/ 

New 
Proposed 

Length (ft) 
Start 
Year 

Remaining 
EDUs(1) 

Project Cost 
($, Million) 

Lift Stations Capacity (mgd) Capacity (mgd)      
LS-1 JFK Lift Station 0.12 0.5 Replace N/A 2023 0 $1.77 
Force Main  Diameter (in) Diameter (in)      
FM-1 JFK Lift Station Force Main  N/A 6 New 4,720 2023 0 $1.79 
New Service Gravity Mains Diameter (in) Diameter (in)  Length (ft)    
GM-35 City Proposed Woodcrest Sewer Area Trunk N/A 8-12 New 12,640 2024 N/A $4.93 
GM-36A New Trunk along Victoria Avenue N/A 12 New 1,380 2028-2037 N/A $0.57 
GM-36B New Trunk along Van Buren Boulevard N/A 10 New 19,510 2028-2037 N/A $7.62 
GM-37A New Trunk along Myers Street  N/A 10 New 2,910 2028-2037 N/A $1.14 
GM-37B Gravity Main along Myers Street 8-10 12 Replace 470 2028-2037 N/A $0.19 
GM-38 New Trunk along Harrison Street N/A 10 New 2,130 2028-2037 N/A $0.83 
GM-39 New Trunk along Monroe Street N/A 12 New 2,900 2028-2037 N/A $1.20 
GM-40 New Trunk along Adams Street, Hermosa Drive, and Jefferson 

Street 
N/A 10 New 15,660 2028-2037 N/A $6.12 

GM-41 New Trunk along Palmyrita Avenue N/A 10 New 2,540 2028-2037 N/A $0.99 
GM-42 New Trunk along La Cadena Drive and Center Street N/A 10 New 9,870 2028-2037 N/A $3.85 
GM-43 New Trunk along Washington Street N/A 10 New 1,930 2028-2037 N/A $0.75 
GM-44A New Trunk along Lincoln Avenue and Grace Street N/A 12 New 6,400 2028-2037 N/A $2.64 
GM-44B New Trunk along Grace Street N/A 10 New 3,010 2028-2037 N/A $1.18 
Lift Stations Capacity (mgd) Capacity (mgd)      
LS-2 New Woodcrest Lift Station  N/A 1.25 New N/A 2024 N/A $2.62 
LS-3 New Lift Station  N/A 1.45 New N/A 2028-2037 N/A $2.85 
Force Main  Diameter (in) Diameter (in)      
FM-2 New Woodcrest Force Main N/A 8 New 11,200 2024 N/A $4.25 
FM-3 New Force Main N/A 8 New 1,730 2028-2037 N/A $0.66 
Notes: 
(1) One EDU equals 179 god/DU and was developed using the City's Lift Station and Force Main Design Guidelines. 
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 Figure 7.4  Recommended Improvement Projects Prioritization
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7.3.3   Existing System Capacity Improvements 

Figure 7.5 illustrates the recommended improvements to mitigate the existing system 

deficiencies. Table 7.2 summarizes the recommended improvements location, purpose, and 
description of existing facilities that would need to be replaced or paralleled in order to mitigate 

existing system deficiencies. The columns used in Table 7.2 refer to the following: 

• Project ID: Assigned unique identifier associated with each improvement project. This is 
an alphanumeric number that starts with two letters indicating the type of improvement 
GM= Gravity Main, LS = Lift Station, FM = Force Main, and each continues with a number 

indicating different projects. 
• Description: Street in which the improvement is proposed along with a description of the 

beginning and the end of the proposed project. 
• Existing Size: This is the size of the existing pipeline/facility. It represents the diameter 

of the existing pipelines (in) and total capacity of lift stations (mgd). 
• Proposed Size: This is the size of the proposed improvement. It represents the diameter 

(in), and the total capacity of lift stations or plants (mgd). Additionally, for crossings, the 
size of the casing as well as the carrier pipe is indicated (in). 

• Replace/New: Indicates whether the proposed improvement is a replacement pipeline, 
parallel pipeline, or a new facility. 

• Length: This is the estimated length of the proposed improvement (ft). It should be noted 

that the length estimates do not account for rerouting the alignment to avoid unknown 
conditions. 

• Start Year: This is the estimated improvement project start year. 
• Project Cost: This is the estimated Total Capital Improvement Cost to complete this 

project. Details about the costs estimates are discussed in Volume 3, Chapter 10. 

Detailed improvements sheets can be found in Appendix 7B. Recommended existing 

improvement project limits are discussed below: 

• Cynthia Street and Collett Avenue Trunk Sewer Replacement (Project GM-1A): This 
project includes the replacement of approximately 1,060 ft of 15-in diameter pipeline 
along Cynthia Street and Collet Avenue, between Jones Avenue and Collet Street and 
between 550 ft southwest of Polk Street and Jones Avenue. The flow levels within the 
gravity sewer cause the existing pipeline to overflow under PWWF, it is recommended 

that the existing pipeline be replaced with a 24-in diameter pipeline. 
• Collett Avenue Trunk Sewer Replacement (Project (GM-1B): This project includes the 

replacement of approximately 1,190 ft of 18-in diameter pipeline along Cynthia Street 
and Collet Avenue, between Jones Avenue and Torrey Pines Drive. The flow levels within 
the gravity sewer cause the existing pipeline to surcharge under PWWF conditions. To 
mitigate the risk of SSO occurring during PWWF conditions, it is recommended that the 
existing pipeline be replaced with a 27-in diameter pipeline. 

• Palm Avenue Trunk Sewer Replacement (Project GM-3A): This project includes the 
replacement of approximately 2,640 ft of 10-in diameter pipeline along Palm Avenue, 
between Beechwood Place and Edgewood Place. The flow levels within the gravity sewer 

cause the existing pipeline to surcharge under PWWF, exceeding the maximum d/D 

criteria. To mitigate the risk of SSO occurring during PWWF conditions, it is 
recommended that the existing pipeline be replaced with a 12-in diameter pipeline. 
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• Palm Avenue and Rubidoux Avenue Trunk Sewer Replacement (Project GM-3B): This 
project includes the replacement of approximately 1,500 ft of 12-in diameter pipeline 
along Palm Avenue and Rubidoux Avenue, from Brentwood Avenue to Rubidoux Avenue 

and from Palm Avenue to 210-ft northwest of Virginia Place. The flow levels within the 
gravity sewer cause the existing pipeline to surcharge under PWWF conditions. To 

mitigate the risk of SSO occurring during PWWF conditions, it is recommended that the 
existing pipeline be replaced with a 15-in diameter pipeline. 

• Rubidoux Avenue Trunk Sewer Replacement (Project GM-3C): This project includes the 
replacement of approximately 1,010 ft of 15-in diameter pipeline located along Rubidoux 

Avenue, between Northview Place and Grand Avenue. The flow levels within the gravity 

sewer cause the existing pipeline to surcharge under PWWF conditions. To mitigate the 
risk of SSO occurring during PWWF conditions, it is recommended that the existing 

pipeline be replaced with an 18-in diameter pipeline. 
• Trunk Sewer Replacement west of Rutland Avenue (Project GM-4A): This project 

includes the replacement of approximately 650 ft of 15-in diameter pipeline west of 
Rutland Avenue, from Arlington Avenue to Penny Drive. The flow levels within the gravity 
sewer cause the existing pipeline to exceed the maximum d/D criteria under PWWF 

conditions. To meet the design criteria during PWWF conditions, it is recommended that 
the existing pipeline be replaced with an 18-in diameter pipeline. 

• Rutland Avenue Trunk Sewer Replacement (Project GM-4B): This project includes the 
replacement of approximately 790 ft of an existing 15-in diameter pipeline west of 
Rutland Avenue, from Penny Drive to Bruce Avenue. The flow levels within the gravity 

sewer cause the existing pipeline to surcharge under PWWF. To meet the design criteria 

during PWWF conditions, it is recommended that the existing pipeline be replaced with a 

21-in diameter pipeline. 
• Kmart Parking Lot Trunk Sewer Replacement (Project GM-5): This project includes the 

replacement of approximately 1,530 ft of 12-in diameter pipeline within Kmart parking 
lot, from Monticello Avenue and Pembroke Avenue to Arlington Avenue and Van Buren 

Boulevard. The flow levels within the gravity sewer cause the existing pipeline to 

surcharge under PWWF conditions. To mitigate the risk of SSO occurring during PWWF 
conditions, it is recommended that the existing pipeline be replaced with an 18-in 
diameter pipeline. 

• Golden Avenue Trunk Sewer Replacement (Project GM-6): This project includes the 
replacement of approximately 970 ft of 12-in diameter pipeline located along Golden 

Avenue, between Cochran Avenue and the Arlington Valley Channel. The flow levels 
within the gravity sewer cause the existing pipeline to surcharge as well as creating a 

bottleneck effect under PWWF. To mitigate the risk of SSO occurring during PWWF 
conditions, it is recommended that the existing pipeline be replaced with an 18-in 
diameter pipeline. 

The Acorn/Arlanza Trunk Sewer near the headworks is shown experiences high water levels. It was 
determined that high levels are caused by the hydraulic conditions at the headworks. Up sizing 
the Acorn/Arlanza Trunk Sewer will not improve the HGL. To lower the HGL will require a new 

headworks and modification to all downstream facilities, which is not included as a CIP project. 
Analysis of the Acorn/Arlanza Trunk Sewer can be found in Appendix 7C. 
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 Figure 7.5  Existing Wastewater Collection System Capacity Improvements
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• New Trunk Sewer along easement (Project GM-7): This project includes the 
replacement of approximately 770 ft of 24-in diameter pipeline located along an 
easement, 330 ft north of Mountain View Avenue to Santa Ana River Trail. This pipeline is 
a bottleneck that causes upstream sewers to surcharge under PWWF conditions. To 
mitigate the risk of SSO occurring along upstream sewers during PWWF conditions, it is 
recommended that the existing pipeline be replaced with a 27-in diameter pipeline. 

• Green Point Avenue and Geranium Place Bypass (Project GM-8): This project includes 
the installation of approximately 10 ft of 24-in diameter pipeline located south of Green 

Point Avenue and Geranium Place. This project mitigates surcharge conditions along the 
existing 18-in diameter pipeline by diverting flow to an existing parallel 24-in diameter 
pipeline. 

• Interstate crossing along Harrison Street Trunk Sewer Replacement (Project GM-9A): 
This project includes the replacement of approximately 480 ft of 12-in diameter pipeline 
along Harrison Street, between Indiana Avenue and Diana Avenue. The flow levels within 
the gravity sewer cause the existing pipeline to surcharge under PWWF conditions. To 

mitigate surcharge during PWWF conditions, it is recommended that the existing pipe be 

replaced with a 27-in diameter pipeline. Since this pipeline crosses under a highway it will 
be installed within a 42-in diameter casing. 

• Harrison Street, Primrose Drive, and Muir Avenue Trunk Sewer Replacement (Project 
GM-9B): This project includes the replacement of approximately 5,910 ft of 18-in 
diameter pipeline along Harrison Street, Primrose Drive, Muir Avenue, and Harrison 
Street, from Diana Avenue to Bolton Avenue. The flow levels within the gravity sewer 

cause the existing pipeline to surcharge under PWWF conditions. To mitigate surcharge 
during PWWF conditions, it is recommended that the existing pipeline be replaced with a 

27-in diameter pipeline. 
• Arlington Valley Channel Trunk Sewer Replacement (GM-10): This project includes the 

replacement of approximately 2,430 ft of 27-in diameter pipeline located along the 
Arlington Valley Channel, between Golden Avenue and Waterwell Court. The flow levels 

within the gravity sewer cause the existing pipeline to exceed the maximum d/D criteria 
as well as backwater effects that cause upstream pipelines to surcharge under PWWF 
conditions. To mitigate surcharge conditions during PWWF conditions, it is 
recommended that the existing pipeline be replaced with a 33-in diameter pipeline. 

• Bushnell Avenue Trunk Sewer Replacement (GM-11): This project includes the 
replacement of approximately 1,580 ft of 15-in and 18-in diameter pipelines along 
Bushnell Avenue, between Mitchell Avenue and Bogart Avenue. The flow levels within the 

gravity sewer cause the existing pipeline to surcharge under PWWF conditions. To 

mitigate surcharge during PWWF conditions, it is recommended that the existing 

pipelines be replaced with a 21-in diameter pipeline. 
• Kansas Avenue Trunk Sewer Replacement (GM-12): This project includes the 

replacement of approximately 980 ft of 10-in diameter pipeline along Kansas Avenue, 
between Third Street and Lyman Street. The flow levels within the gravity sewer cause 
the existing pipeline to surcharge under PWWF. To mitigate surcharge during PWWF 
conditions, it is recommended that the existing pipeline be replaced with an 18-in 
diameter pipeline. 

• Morris Street and Doolittle Avenue Trunk Sewer Replacement (Project GM-13): This 
project includes the replacement of approximately 1,490 ft of 33-in diameter pipeline 



CITY OF RIVERSIDE | VOL 3 | CH 7 | CAPACITY EVALUATION AND PROPOSED IMPROVEMENTS 

7-22 | JUNE 2019 | FINAL  

along Morris Street and Doolittle Avenue, from Van Buren Boulevard to 210-ft northwest 
of Morris Street. The flow levels within the gravity sewer cause the existing pipeline to 

exceed the maximum d/D criteria under PWWF conditions. To meet the d/D criteria 
during PWWF conditions, it is recommended that the existing pipeline be replaced with a 

42-in diameter pipeline. 
• Market Street Trunk Sewer Replacement (GM-14): This project includes the 

replacement of approximately 380 ft of 12-in diameter pipeline along Market Street, 
between 11th Street and 12th Street. The flow levels within the gravity sewer cause the 

existing pipeline to surcharge under PWWF conditions. To mitigate surcharge during 

PWWF conditions, it is recommended that the existing pipeline be replaced with an 18-in 
diameter pipeline. 

7.3.4   Future System Capacity Improvements 

Figure 7.6 shows the recommended capacity improvements and future trunk sewers that will 
serve future users. The improvements are summarized in Table 7.3. All future improvements are 
development driven and should be completed based on the timing of new development within the 
service area unless it reaches the end of its useful life, whichever comes first. This philosophy helps 
to provide pipelines that have sufficient capacity to convey flow under build out PWWF conditions. 
Detailed improvement sheets can be found in Appendix 7B. In addition to the columns used in 
Table 7.2, Table 7.3 includes the additional column: 

• Remaining EDUs: This is the remaining pipe capacity in EDU under existing wet weather 

conditions for future pipeline deficiencies. This helps the City quantify how much 
development needs to occur upstream before that pipe exceeds its capacity. One EDU 
equals 179 gpd/DU and was developed using the City's Lift Station and Force Main Design 

Guidelines. 

The locations of the new trunk sewers are conceptual and are likely to change during the pre-
design and design phase of project implementation. The locations shown are possible alignments 
based on available information and are intended to assist in the development of probable 
construction costs. No investigation into the feasibility of these alignments has been conducted. 
However, an attempt was made to place new trunk sewer alignments within existing streets or 
other feasible pipeline alignments. 

Some notable future projects to highlight are discussed below: 

• Marlborough Avenue and East La Cadena Drive (Project GM-29): It is recommended 
that a new 8-in diameter overflow sewer be installed that connects an 8-in diameter sewer 
to a 27-in diameter sewer located at the intersection of Marlborough Avenue and East La 
Cadena Drive. The purpose of this project is to divert flow away from the capacity 
deficient 8-in sewer to the 27-in diameter sewer. Approximately 10 linear ft of new sewer 

is recommended. 
• Santa Ana River Trail and Buena Vista Avenue (Project GM-31): It is recommended that 

the existing 18-in diameter trunk located at Santa Ana River Trail and Buena Vista Avenue 

be replaced with a new 18-in diameter sewer. The purpose of this project is to address a 
capacity limitation by raising the invert elevation in order to divert more flow through the 
parallel 18-diameter trunk sewer. Approximately 30 linear ft of replacement sewer is 

recommended. 
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 Figure 7.6  Future Wastewater Collection System Capacity Improvements
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• JFK Lift Station (Project LS-1): The future lift station evaluation shows that the future 
PWWF (0.51 mgd) exceeds the existing firm capacity of the lift station (0.12 mgd). It is 

recommended that this lift station be replaced to mitigate the model simulated PWWF 
deficiency. 

• Dauchy Avenue and JFK Drive Force Main (Project FM-1): It is recommended that a new 
6-in diameter force main be constructed parallel to the existing 4-in diameter force main. 
The purpose of this project is to mitigate the high velocity (> 8 fps) that the existing force 
main will experience under build out PWWF conditions. 

7.3.5   Lift Station Bypass 

Based on a discussion with the City, the City expressed interest in bypassing two of their existing 

lift stations, University Knolls Lift Station and Garden Hills Lift Station, with gravity mains. 
Preliminary pipeline alignments were prepared for University Knolls and Garden Hills, shown on 

Figure 7.7 and Figure 7.8, respectively. The alignments were developed using topographical 
elevations. Only the University Knolls Lift Station is recommended for bypass at this time, and a 
project description is included below. The Garden Hills Lift Station requires further investigate to 

determine the feasibility of bypass via gravity mains due to the surrounding elevations. 

• University Knolls Lift Station Bypass (Project GM-15): This project consists of 
approximately 2,340 linear ft of 8-in diameter gravity sewer along Canyon Crest Drive and 
MLK Boulevard from University Drive to 400-ft west of the University of California 
Riverside Lot 30 entrance. The City has expressed interest in replacing the University 

Knolls Lift Station with a gravity sewer. The lift station capacity analysis shows that 
University Knolls Lift Station has a minor deficiency and does not warrant a capacity 
project. Figure 7.7 shows a detail of this recommended improvement and summarized in 
Table 7.4. 

Table 7.4 Lift Station Bypass Projects 

Project 
ID 

Description 
Proposed 
Diameter 

(in) 

Proposed 
Length 

(ft) 

Project 
Cost ($, 
Million) 

GM-15 University Knolls Lift Station Bypass - along 
Canyon Crest Drive and MLK Boulevard 

8 2,430 $0.92 
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 Figure 7.8  Garden Hills Lift Station Bypass Alternatives
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Appendix 7A 
WOODCREST SEWER STUDY 
 



















TABLES



Alternative No. 1
Wastewater Conveyance to the

City of Riverside



Project Cost for 8", 10", and 12" Gravity Sewers (Table 2)

Project Cost for Lift Station at Van Buren Boulevard and Washington Street ( Table 4)

Project Cost for 8" Force Main (Table 5)

Project Cost for Lift Station and Force Main to serve Area "B" (Table 6)

PROJECT COST SUBTOTAL:

City of Riverside Sewer Capacity Fees (Table 7)

ESTIMATED COST (ROUNDED): $18,250,000

$11,473,000

$4,820,000

Project Cost to Abandon City's Existing Lift Station, Force Main, and Gravity Sewer (Table 3) $204,000

$2,844,000

$2,078,000

$1,527,000

$6,777,000

ESTIMATED COST: $18,250,000

ESTIMATED

COST

(Rounded to

Nearest $1,000)COMPONENT

TABLE 1

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

ALTERNATIVE NO. 1

SUMMARY OF COSTS

MEM/lge
476-23-Cost Tbls.xlsx/Tbl 1 (11/3/2016)



ITEM

Mobilization/Demobilization LS

Insurance and Bonds LS

Pavement Removal 14,400± LF $5 LF

Gravity Sewers - Van Buren Boulevard

8" Sewer 3,900± LF $112 LF (1)

10" Sewer 6,800± LF $114 LF (2)

12" Sewer 1,800± LF $118 LF (3)

Gravity Sewer - Little Court

8" Sewer 1,000± LF $112 LF (1)

Gravity Sewer - Chicago Avenue

8" Sewer 900± LF $112 LF (1)

Manholes 48 $5,000 EA

Sewer Laterals 145 $4,000 EA

Asphalt Concrete Trench Pavement 14,400± ±LF $30 LF

Asphalt Concrete Pavement Overlay 14,400± ±LF $20 LF

(1) 8" PVC (SDR-35) Sewer $5 /LF (3) 12" PVC (SDR-35) Sewer $11 /LF
Installation $75 /LF Installation $75 /LF
Traffic Control $8 /LF Traffic Control $8 /LF
Trench Protection $5 /LF Trench Protection $5 /LF
Imported Crushed Rock Bedding $12 /LF Imported Crushed Rock Bedding $12 /LF
Remove and Dispose of Excess Remove and Dispose of Excess
Excavated Material $7 /LF Excavated Material $7 /LF

Total: $112 /LF $118 /LF

(2) 10" PVC (SDR-35) Sewer $7 /LF
Installation $75 /LF
Traffic Control $8 /LF
Trench Protection $5 /LF
Imported Crushed Rock Bedding $12 /LF
Remove and Dispose of Excess
Excavated Material $7 /LF

Total: $114 /LF

Total:

ESTIMATED CONSTRUCTION COST: $3,443,000

$4,820,000PROJECT COST TOTAL:

$437,000

$775,000

$240,000

$580,000

$432,000

$212,000

$112,000

$101,000

$288,000

CONSTRUCTION CONTINGENCIES, ADMINISTRATIVE FEES
LEGAL FEES, AND ENGINEERING FEES (40%): $1,377,000

ESTIMATED PROJECT COST

-- $97,000

TABLE 2

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

8", 10", AND 12" GRAVITY SEWERS

ALTERNATIVE NO. 1

-- $97,000

$72,000

ESTIMATED

QUANTITY UNIT PRICE

ESTIMATED

COST

(Rounded to

Nearest $1,000)

MEM/lge
476-23-Cost Tbls.xlsx/Tbl 2 (10/27/2016)



ITEM

Mobilization/Demobilization LS

Insurance and Bonds LS

LS

1,500± LF $25 LF

2,400± LF $25 LF

Abandon Existing Lift Station

CONSTRUCTION CONTINGENCIES, ADMINISTRATIVE FEES
LEGAL FEES, AND ENGINEERING FEES (40%): $58,000

Abandon Existing Gravity Sewer

Abandon Existing Force Main

PROJECT COST TOTAL: $204,000

$40,000

$38,000

$60,000

ESTIMATED CONSTRUCTION COST: $146,000

--

-- $4,000

TABLE 3

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

ALTERNATIVE NO. 1

ESTIMATED PROJECT COST

ABAONDON CITY'S EXISTING LIFT STATION, FORCE MAIN, AND GRAVITY SEWER

ESTIMATED

QUANTITY UNIT PRICE

ESTIMATED

COST

(Rounded to

Nearest $1,000)

-- $4,000

MEM/lge
476-23-Cost Tbls.xlsx/Tbl 3 (11/3/2016)



ITEM

Mobilization/Demobilization LS

Insurance and Bonds LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

PROJECT COST TOTAL: $2,844,000

Site Work

Site Piping

Wet Well and Discharge Piping, Valves, and
Fittings

Generator with Active Diesel Particulate Filter

Control Building

Painting and Coating

ESTIMATED CONSTRUCTION COST: $1,960,000

CONSTRUCTION CONTINGENCIES, ADMINISTRATIVE FEES
LEGAL FEES, AND ENGINEERING FEES (40%):

Emergency Bypass Manhole

Electrical

Wet Well

-- $20,000

-- $160,000

-- $200,000

-- $320,000

TABLE 4

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

ALTERNATIVE NO. 1

ESTIMATED PROJECT COST

-- $55,000

LIFT STATION AT VAN BUREN BOULEVARD AND WASHINGTON STREET

ESTIMATED

QUANTITY UNIT PRICE

ESTIMATED

COST

(Rounded to

Nearest $1,000)

-- $55,000

Two 75 hp Submersible Pumps

--

WASHINGTON STREET LIFT STATION PROPERTY: $100,000

-- $340,000

-- $200,000

$90,000

--

$784,000

$250,000

-- $120,000

-- $150,000

MEM/lge
476-23-Cost Tbls.xlsx/Tbl 4 (11/3/2016)



ITEM

Mobilization/Demobilization LS

Insurance and Bonds LS

Pavement Removal 11,200± LF $5 LF

8" Force Main 11,200± LF $70 LF (1)

Asphalt Concrete Trench Pavement 11,200± LF $30 LF

Asphalt Concrete Pavement Overlay 11,200± LF $20 LF

(1) 8" DR 18 PVC Pipe and D.I. Fittings $11 /LF
Installation $40 /LF
Traffic Control $5 /LF
Trench Protection $3 /LF
Imported Sand Bedding $6 /LF
Remove and Dispose of Excess
Excavated Material $5 /LF

Total: $70 /LF

TABLE 5

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

8" FORCE MAIN

$784,000

ESTIMATED

QUANTITY UNIT PRICE

ESTIMATED

COST

(Rounded to

Nearest $1,000)

-- $42,000

-- $42,000

ESTIMATED PROJECT COST

$56,000

ALTERNATIVE NO. 1

PROJECT COST TOTAL: $2,078,000

$224,000

$336,000

ESTIMATED CONSTRUCTION COST: $1,484,000

CONSTRUCTION CONTINGENCIES, ADMINISTRATIVE FEES
LEGAL FEES, AND ENGINEERING FEES (40%): $594,000

MEM/lge
476-23-Cost Tbls.xlsx/Tbl 5 (10/27/2016)



ITEM

Mobilization/Demobilization LS

Insurance and Bonds LS

15 hp Lift Station (78 gpm @ 165') LS

4" Force Main 4,580± LF $44 LF

Pressure Test Forcemain LS

(1)

-- $31,000

TABLE 6

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

ALTERNATIVE NO. 1

ESTIMATED PROJECT COST

LIFT STATION AND FORCE MAIN TO SERVE AREA "B"
(1)

ESTIMATED

QUANTITY UNIT PRICE

ESTIMATED

COST

(Rounded to

Nearest $1,000)

-- $31,000

$202,000

--

Costs are from Table 17 of the Webb Technical Memorandum less the costs for sewer, manholes, and sewer
laterals in Van Buren Boulevard.

-- $825,000

PROJECT COST TOTAL: $1,527,000

$2,000

ESTIMATED CONSTRUCTION COST: $1,091,000

CONSTRUCTION CONTINGENCIES, ADMINISTRATIVE FEES
LEGAL FEES, AND ENGINEERING FEES (40%): $436,000

MEM/lge
476-23-Cost Tbls.xlsx/Tbl 6 (11/4/2016)



$/DU
(1)

$ $/Acre
(2)

$ $/Student
(3)

$

A-1 4 $4,004 $16,016 42.12 $37,718 $1,588,682 420 $174 $73,080 1,677,778

A-2 68 $4,004 $272,272 7.60 $37,718 $286,657 N/A N/A N/A 558,929

A-3 53 $4,004 $212,212 48.77 $37,718 $1,839,507 600 $174 $104,400 2,156,119

A-4 116 $4,004 $464,464 35.72 $37,718 $1,347,287 N/A N/A N/A 1,811,751

B 143 $4,004 $572,572 N/A N/A N/A N/A N/A N/A 572,572

Total -- -- -- -- -- -- -- -- -- 6,777,149

(1) City's Sewer Capacity Fee for Residential Parcels is $4,004/Dwelling Unit
Peak Wastewater Flow per DU (1 EDU) = 690 gpd

(2) Peak Wastewater Flow for Commercial Parcels = 6,500 gpd/Acre
EDUs for Commercial Parcels = 6,500 gpd ÷ 690 gpd/EDU = 9.42 EDUs/Acre
Sewer Capacity Fee for Commercial Parcels = 9.42 EDUs/Acre x $4,004/EDU = $37,718/Acre

(3) Peak Wastewater Flow for Schools = 30 gpd/Student
EDUs for Schools = 30 gpd/Student ÷ 690 gpd/EDU = 0.0435 EDUs/Student
Sewer Capacity Fee for Schools = 0.0435 EDUs/Student x $4,004/EDU = $174/Student

Sewer Capacity Fee

TABLE 7

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

ALTERNATIVE NO. 1

CITY OF RIVERSIDE SEWER CAPACITY FEES

Area

Residential Parcels Commercial Parcels Schools

Total Sewer

Capacity Fee

No. of

Dwelling

Units

Sewer Capacity Fee

Acreage

Sewer Capacity Fee
No. of

Students

476-23-Cost Tbls.xlsx/Tbl-7
(11/4/2016)



Alternative No. 2
Wastewater Conveyance to Western



COMPONENT

Phase I

Project Cost for 8" and 10" Gravity Sewers (Table 9)

Phase II

Project Cost for Lift Station and Force Main to serve Area "B" (Table 14)

PROJECT COST SUBTOTAL:

Western Municipal Water District Sewer Capacity Fees ( Table 15)

TABLE 8

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

ALTERNATIVE NO. 2

SUMMARY OF COSTS

$13,572,000

ESTIMATED

COST

(Rounded to

Nearest $1,000)

$224,000Project Cost for Improvements to Western's Existing Gamble Lift Station (Table 11)

$2,976,000

Project Cost to Abandon City's Existing Lift Station, Force Main, and Gravity Sewer
(Table 10) $204,000

Project Cost for 8", 10" and 12" Gravity Sewers (Table 12) $2,097,000

Project Cost for Lift Station at Washington Street and Krameria Avenue and Force Main
(Table 13) $7,222,000

$14,250,000

$1,527,000

ESTIMATED COST: $27,822,000

ESTIMATED COST (ROUNDED): $27,825,000

MEM/lge
476-23-Cost Tbls.xlsx/Tbl 8 (11/4/2016)



ITEM

Mobilization/Demobilization LS

Insurance and Bonds LS

Pavement Removal 9,000± LF $5 LF

Gravity Sewers - Van Buren Boulevard

8" Sewer 2,600± LF $112 LF (1)

10" Sewer 4,500± LF $114 LF (2)

Gravity Sewer - Little Court

8" Sewer 1,000± LF $112 LF (1)

Gravity Sewer - Chicago Avenue

8" Sewer 900± LF $112 LF (1)

Manholes 30 $5,000 EA

Sewer Laterals 86 $4,000 EA

Asphalt Concrete Trench Pavement 9,000± ±LF $30 LF

Asphalt Concrete Pavement Overlay 9,000± ±LF $20 LF

(1) 8" PVC (SDR-35) Sewer $5 /LF
Installation $75 /LF
Traffic Control $8 /LF
Trench Protection $5 /LF
Imported Crushed Rock Bedding $12 /LF
Remove and Dispose of Excess
Excavated Material $7 /LF

Total: $112 /LF

(2) 10" PVC (SDR-35) Sewer $7 /LF
Installation $75 /LF
Traffic Control $8 /LF
Trench Protection $5 /LF
Imported Crushed Rock Bedding $12 /LF
Remove and Dispose of Excess
Excavated Material $7 /LF

Total: $114 /LF

-- $60,000

TABLE 9

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

ALTERNATIVE NO. 2

ESTIMATED PROJECT COST

ESTIMATED

QUANTITY UNIT PRICE

ESTIMATED

COST

(Rounded to

Nearest $1,000)

-- $60,000

8" AND 10" GRAVITY SEWERS

$101,000

$45,000

$291,000

$513,000

$112,000

$150,000

$344,000

$270,000

$180,000

ESTIMATED CONSTRUCTION COST: $2,126,000

CONSTRUCTION CONTINGENCIES, ADMINISTRATIVE FEES
LEGAL FEES, AND ENGINEERING FEES (40%): $850,000

PROJECT COST TOTAL: $2,976,000

MEM/lge
476-23-Cost Tbls.xlsx/Tbl 9 (11/3/2016)



ITEM

Mobilization/Demobilization LS

Insurance and Bonds LS

LS

1,500± LF $25 LF

2,400± LF $25 LF

ABAONDON CITY'S EXISTING LIFT STATION, FORCE MAIN, AND GRAVITY SEWER

TABLE 10

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

ALTERNATIVE NO. 2

ESTIMATED PROJECT COST

Abandon Existing Force Main $60,000

ESTIMATED

QUANTITY UNIT PRICE

ESTIMATED

COST

(Rounded to

Nearest $1,000)

-- $4,000

-- $4,000

Abandon Existing Lift Station -- $40,000

Abandon Existing Gravity Sewer $38,000

PROJECT COST TOTAL: $204,000

ESTIMATED CONSTRUCTION COST: $146,000

CONSTRUCTION CONTINGENCIES, ADMINISTRATIVE FEES
LEGAL FEES, AND ENGINEERING FEES (40%): $58,000

MEM/lge
476-23-Cost Tbls.xlsx/Tbl 10 (11/3/2016)



ITEM

Mobilization/Demobilization LS

Insurance and Bonds LS

LS (1)

(1) Cost Estimate provided by Western.

IMPROVEMENTS TO WESTERN'S EXISTING GAMBLE LIFT STATION

TABLE 11

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

ALTERNATIVE NO. 2

ESTIMATED PROJECT COST

Gamble Lift Station Improvements (380 gpm
to 435 gpm) -- $150,000

ESTIMATED

QUANTITY UNIT PRICE

ESTIMATED

COST

(Rounded to

Nearest $1,000)

-- $5,000

-- $5,000

LEGAL FEES, AND ENGINEERING FEES (40%): $64,000

PROJECT COST TOTAL: $224,000

ESTIMATED CONSTRUCTION COST: $160,000

CONSTRUCTION CONTINGENCIES, ADMINISTRATIVE FEES

MEM/lge
476-23-Cost Tbls.xlsx/Tbl 11 (11/4/2016)



ITEM

Mobilization/Demobilization LS

Insurance and Bonds LS

Pavement Removal 6,300± LF $5 LF

Gravity Sewers - Van Buren Boulevard

8" Sewer 1,300± LF $112 LF (1)

10" Sewer 2,300± LF $114 LF (2)

12" Sewer 1,800± LF $118 LF (3)

Gravity Sewer - Washington Street

12" Sewer 900± LF $118 LF (3)

Manholes 21 $5,000 EA

Sewer Laterals 59 $4,000 EA

Asphalt Concrete Trench Pavement 6,300± ±LF $30 LF

Asphalt Concrete Pavement Overlay 6,300± ±LF $20 LF

(1) 8" PVC (SDR-35) Sewer $5 /LF (3) 12" PVC (SDR-35) Sewer $11 /LF
Installation $75 /LF Installation $75 /LF
Traffic Control $8 /LF Traffic Control $8 /LF
Trench Protection $5 /LF Trench Protection $5 /LF
Imported Crushed Rock Bedding $12 /LF Imported Crushed Rock Bedding $12 /LF
Remove and Dispose of Excess Remove and Dispose of Excess
Excavated Material $7 /LF Excavated Material $7 /LF

Total: $112 /LF $118 /LF

(2) 10" PVC (SDR-35) Sewer $7 /LF
Installation $75 /LF
Traffic Control $8 /LF
Trench Protection $5 /LF
Imported Crushed Rock Bedding $12 /LF
Remove and Dispose of Excess
Excavated Material $7 /LF

Total: $114 /LF

-- $42,000

TABLE 12

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

ALTERNATIVE NO. 2

ESTIMATED PROJECT COST

8", 10", AND 12" GRAVITY SEWERS

ESTIMATED

QUANTITY UNIT PRICE

ESTIMATED

COST

(Rounded to

Nearest $1,000)

-- $42,000

$32,000

$146,000

$262,000

$212,000

$106,000

$105,000

$236,000

$189,000

$126,000

ESTIMATED CONSTRUCTION COST: $1,498,000

Total:

CONSTRUCTION CONTINGENCIES, ADMINISTRATIVE FEES
LEGAL FEES, AND ENGINEERING FEES (40%): $599,000

PROJECT COST TOTAL: $2,097,000

MEM/lge
476-23-Cost Tbls.xlsx/Tbl 12 (11/4/2016)



ITEM

Mobilization/Demobilization LS

Insurance and Bonds LS

Krameria Lift Station LS (1)

Diversion Structure at Gamble Lift Station LS (1)

8" Force Main

Pavement Removal 13,270± LF (2) $5 LF

Force Main Installation 13,270± LF (2) $70 LF (3)

Asphalt Concrete Trench Pavement 13,270± LF (2) $30 LF

Asphalt Concrete Pavement Overlay 13,270± LF (2) $20 LF

(1) Cost estimate provided by Western. (3) 8" DR 18 PVC Pipe and D.I. Fittings
Installation

(2) Force Main length provided by Western. Traffic Control
Trench Protection
Imported Sand Bedding
Remove and Dispose of Excess
Excavated Material

$929,000

$398,000

$265,000

LEGAL FEES, AND ENGINEERING FEES (40%): $2,039,000

ESTIMATED CONSTRUCTION COST: $5,098,000

CONSTRUCTION CONTINGENCIES, ADMINISTRATIVE FEES

$66,000

ESTIMATED

QUANTITY UNIT PRICE

ESTIMATED

COST

(Rounded to

Nearest $1,000)

-- $145,000

-- $145,000

-- $3,000,000

-- $150,000

LIFT STATION AT WASHINGTON STREET AND KRAMERIA AVENUE AND FORCE MAIN

TABLE 13

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

ALTERNATIVE NO. 2

ESTIMATED PROJECT COST

$85,000KRAMERIA LIFT STATION PROPERTY:

Total:

$11 /LF
$40 /LF
$5 /LF
$3 /LF
$6 /LF

$5 /LF
$70 /LF

PROJECT COST TOTAL: $7,222,000

MEM/lge
476-23-Cost Tbls.xlsx/Tbl 13 (11/4/2016)



ITEM

Mobilization/Demobilization LS

Insurance and Bonds LS

15 hp Lift Station (78 gpm @ 165') LS

4" Force Main 4,580± LF $44 LF

Pressure Test Forcemain LS

(1)

LIFT STATION AND FORCE MAIN TO SERVE AREA "B"
(1)

TABLE 14

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

ALTERNATIVE NO. 2

ESTIMATED PROJECT COST

ESTIMATED CONSTRUCTION COST: $1,091,000

ESTIMATED

QUANTITY UNIT PRICE

ESTIMATED

COST

(Rounded to

Nearest $1,000)

-- $31,000

-- $31,000

-- $825,000

$202,000

-- $2,000

Costs are from Table 17 of the Webb Technical Memorandum less the costs for sewer, manholes, and sewer
laterals in Van Buren Boulevard.

CONSTRUCTION CONTINGENCIES, ADMINISTRATIVE FEES
LEGAL FEES, AND ENGINEERING FEES (40%): $436,000

PROJECT COST TOTAL: $1,527,000

MEM/lge
476-23-Cost Tbls.xlsx/Tbl 14 (11/4/2016)



$/DU
(1)

$ $/Acre
(2)

$ $/Student
(3)

$

A-1 4 $8,018 $32,072 42.12 $75,530 $3,181,324 420 $349 $146,580 3,359,976

A-2 68 $8,018 $545,224 7.60 $75,530 $574,028 N/A N/A N/A 1,119,252

A-3 53 $8,018 $424,954 48.77 $75,530 $3,683,598 600 $349 $209,400 4,317,952

A-4 116 $8,018 $930,088 35.72 $75,530 $2,697,932 N/A N/A N/A 3,628,020

B 143 $8,018 $1,146,574 N/A N/A N/A N/A N/A N/A 1,146,574

Total -- -- -- -- -- -- -- -- -- 13,571,774

(1) Western's Sewer Capacity Fee for Residential Parcels is $8,018/Dwelling Unit
Peak Wastewater Flow per DU (1 EDU) = 690 gpd

(2) Peak Wastewater Flow for Commercial Parcels = 6,500 gpd/Acre
EDUs for Commercial Parcels = 6,500 gpd ÷ 690 gpd/EDU = 9.42 EDUs/Acre
Sewer Capacity Fee for Commercial Parcels = 9.42 EDUs/Acre x $8,018/EDU = $75,530/Acre

(3) Peak Wastewater Flow for Schools = 30 gpd/Student
EDUs for Schools = 30 gpd/Student ÷ 690 gpd/EDU = 0.0435 EDUs/Student
Sewer Capacity Fee for Schools = 0.0435 EDUs/Student x $8,018/EDU = $349/Student

Sewer Capacity Fee

TABLE 15

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

ALTERNATIVE NO. 2

WESTERN MUNICIPAL WATER DISTRICT SEWER CAPACITY FEES

Area

Residential Parcels Commercial Parcels Schools

Total Sewer

Capacity Fee

No. of

Dwelling

Units

Sewer Capacity Fee

Acreage

Sewer Capacity Fee
No. of

Students

476-23-Cost Tbls.xlsx/Tbl-15
(11/4/2016)
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Design Criteria





















APPENDIX B

Peak Wastewater Flow





County City

Average Daily Flow

for Residential

Development

(gpd/DU)

Peak Daily Flow

for Commercial

Development

(gpd/acre)

3 273-130-014 2.33 A-1-1 (1 Acre Lots) N/A 2 230 N/A 3.0 1,380
2 273-130-019 2.58 A-1-1 (1 Acre Lots) N/A 2 230 N/A 3.0 1,380
6 273-141-003 1.30 C-P-S N/A N/A N/A 6,500 N/A 8,450
9 273-141-004 0.82 C-P-S N/A N/A N/A 6,500 N/A 5,330
7 273-141-005 0.52 C-P-S N/A N/A N/A 6,500 N/A 3,380
4 273-141-006 0.89 C-P-S N/A N/A N/A 6,500 N/A 5,785
5 273-141-007 0.98 C-P-S N/A N/A N/A 6,500 N/A 6,370
8 273-141-008 0.59 C-P-S N/A N/A N/A 6,500 N/A 3,835
1 273-141-009 4.86 C-P-S N/A N/A N/A 6,500 N/A 31,590

35 273-142-003 0.70 C-P-S N/A N/A N/A 6,500 N/A 4,550
33 273-142-011 0.87 C-P-S N/A N/A N/A 6,500 N/A 5,655
36 273-142-013 0.30 C-P-S N/A N/A N/A 6,500 N/A 1,950
30 273-142-014 0.80 C-P-S N/A N/A N/A 6,500 N/A 5,200
34 273-142-016 0.90 C-P-S N/A N/A N/A 6,500 N/A 5,850
31 273-142-018 1.48 C-P-S & C-1/C-P N/A N/A N/A 6,500 N/A 9,620

32A 273-150-017 N/A R-A N/A 210 (Students) N/A 30 N/A 6,300
32B 273-150-018 N/A R-A N/A 210 (Students) N/A 30 N/A 6,300
32 273-150-023 4.03 C-P-S & C-1/C-P N/A N/A N/A 6,500 N/A 26,195
10 274-030-015 1.87 C-P-S N/A N/A N/A 6,500 N/A 12,155
11 274-030-016 2.42 C-P-S N/A N/A N/A 6,500 N/A 15,730
12 274-030-017 2.76 C-P-S N/A N/A N/A 6,500 N/A 17,940
13 274-030-018 1.43 C-P-S N/A N/A N/A 6,500 N/A 9,295
14 274-030-019 1.95 C-P-S N/A N/A N/A 6,500 N/A 12,675
15 274-030-020 1.68 C-P-S N/A N/A N/A 6,500 N/A 10,920
16 274-040-018 1.38 C-P-S N/A N/A N/A 6,500 N/A 8,970
17 274-040-019 0.73 C-P-S N/A N/A N/A 6,500 N/A 4,745
18 274-040-020 0.74 C-P-S N/A N/A N/A 6,500 N/A 4,810
19 274-040-021 0.74 C-P-S N/A N/A N/A 6,500 N/A 4,810
20 274-040-022 2.75 C-P-S N/A N/A N/A 6,500 N/A 17,875
28 274-040-031 0.56 C-P-S N/A N/A N/A 6,500 N/A 3,640
29 274-040-034 0.96 C-P-S N/A N/A N/A 6,500 N/A 6,240
25 274-040-047 1.09 C-P-S N/A N/A N/A 6,500 N/A 7,085
27 274-040-049 1.31 C-P-S N/A N/A N/A 6,500 N/A 8,515
26 274-040-050 0.71 C-P-S N/A N/A N/A 6,500 N/A 4,615

Total 47.03 289,140

TABLE B

WOODCREST SEWER STUDY

PEAK WASTEWATER FLOW FOR AREA A-1

Zoning Designation

Identification

No.
(1)

Area (acres)

Peak Wastewater Flow

(gpd)

Peaking Factor

for Residential

Development

Unit Wastewater Flow

Number of Ultimate

Dwelling UnitsAssessor Parcel Number

CITY OF RIVERSIDE

476-23_Parcel Data Tbls.xlsx/App-B
(10/20/2016) 1 of 6





County City

Average Daily Flow

for Residential

Development

(gpd/DU)

Peak Daily Flow

for Commercial

Development

(gpd/acre)

44 274-060-015 0.98 R-A (20,000 SF Lots) N/A 2 230 N/A 3.0 1,380
43 274-060-016 1.00 R-A (20,000 SF Lots) N/A 2 230 N/A 3.0 1,380
42 274-060-017 1.95 R-A (20,000 SF Lots) N/A 4 230 N/A 3.0 2,760
40 274-060-018 0.98 R-A (20,000 SF Lots) N/A 2 230 N/A 3.0 1,380
41 274-060-019 0.95 R-A (20,000 SF Lots) N/A 2 230 N/A 3.0 1,380
39 274-060-020 1.95 R-A (20,000 SF Lots) N/A 4 230 N/A 3.0 2,760
38 274-060-021 0.85 R-A (20,000 SF Lots) N/A 1 230 N/A 3.0 690
37 274-060-022 0.97 C-P-S N/A N/A N/A 6,500 N/A 6,305
45 274-060-025 0.46 R-A (20,000 SF Lots) N/A 1 230 N/A 3.0 690
46 274-060-026 0.47 R-A (20,000 SF Lots) N/A 1 230 N/A 3.0 690
60 274-070-001 1.81 C-P-S N/A N/A N/A 6,500 N/A 11,765
59 274-070-002 1.92 C-P-S N/A N/A N/A 6,500 N/A 12,480
58 274-070-003 1.91 R-A (20,000 SF Lots) N/A 4 230 N/A 3.0 2,760
56 274-070-032 1.63 R-A (20,000 SF Lots) N/A 3 230 N/A 3.0 2,070
57 274-070-035 4.81 R-A (20,000 SF Lots) N/A 10 230 N/A 3.0 6,900
48 274-101-002 2.25 R-A (20,000 SF Lots) N/A 4 230 N/A 3.0 2,760
50 274-101-004 1.68 R-A (20,000 SF Lots) N/A 3 230 N/A 3.0 2,070
49 274-101-005 2.39 R-A (20,000 SF Lots) N/A 5 230 N/A 3.0 3,450
47 274-101-006 2.19 C-R N/A N/A N/A 6,500 N/A 14,235
55 274-102-001 1.24 R-A (20,000 SF Lots) N/A 2 230 N/A 3.0 1,380
54 274-102-002 2.00 R-A (20,000 SF Lots) N/A 4 230 N/A 3.0 2,760
53 274-102-003 2.25 R-3 (7,200 SF Lots) N/A 13 230 N/A 3.0 8,970
52 274-102-005 0.83 R-A (20,000 SF Lots) N/A 1 230 N/A 3.0 690
51 274-102-015 0.71 C-P-S N/A N/A N/A 6,500 N/A 4,615

Total 38.18 96,320

TABLE B

WOODCREST SEWER STUDY

PEAK WASTEWATER FLOW FOR AREA A-2

Identification

No.
(1)

Assessor Parcel Number Area (acres)

Zoning Designation

Number of Ultimate

Dwelling Units

Unit Wastewater Flow

Peaking Factor

for Residential

Development

Peak Wastewater Flow

(gpd)

CITY OF RIVERSIDE

476-23_Parcel Data Tbls.xlsx/App-B
(10/20/2016) 2 of 6





County City

Average Daily Flow

for Residential

Development

(gpd/DU)

Peak Daily Flow

for Commercial

Development

(gpd/acre)

107 266-020-001 2.84 C-P-S N/A N/A N/A 6,500 N/A 18,460
108 266-020-002 0.19 C-P-S N/A N/A N/A 6,500 N/A 1,235
126 266-020-009 0.67 N/A CR N/A N/A 6,500 N/A 4,355
128 266-020-010 1.85 N/A RE (1/2 Acre Lots) 3 230 N/A 3.0 2,070
130 266-020-011 0.55 N/A RE (1/2 Acre Lots) 1 230 N/A 3.0 690
129 266-020-012 1.92 N/A RE (1/2 Acre Lots) 3 230 N/A 3.0 2,070
131 266-020-013 N/A N/A PF 100 (Students) N/A 30 N/A 3,000
132 266-020-014 N/A N/A PF 100 (Students) N/A 30 N/A 3,000
125 266-020-015 N/A N/A PF 100 (Students) N/A 30 N/A 3,000

142 266-020-021 1.44 N/A
R-1-1/2 Acre

 (1/2 Acre Lots) 2 230 N/A 3.0 1,380

143 266-020-022 0.87 N/A
R-1-1/2 Acre

 (1/2 Acre Lots) 1 230 N/A 3.0 690
127 266-020-041 1.34 N/A CR N/A N/A 6,500 N/A 8,710

133 266-020-044 0.50 N/A
R-1-1/2 Acre

 (1/2 Acre Lots) 1 230 N/A 3.0 690

134 266-020-045 0.50 N/A
R-1-1/2 Acre

 (1/2 Acre Lots) 1 230 N/A 3.0 690

135 266-020-046 0.50 N/A
R-1-1/2 Acre

 (1/2 Acre Lots) 1 230 N/A 3.0 690

136 266-020-047 0.50 N/A
R-1-1/2 Acre

 (1/2 Acre Lots) 1 230 N/A 3.0 690

137 266-020-048 0.50 N/A
R-1-1/2 Acre

 (1/2 Acre Lots) 1 230 N/A 3.0 690

138 266-020-049 0.50 N/A
R-1-1/2 Acre

 (1/2 Acre Lots) 1 230 N/A 3.0 690

139 266-020-050 0.67 N/A
R-1-1/2 Acre

 (1/2 Acre Lots) 1 230 N/A 3.0 690

140 266-020-051 0.67 N/A
R-1-1/2 Acre

 (1/2 Acre Lots) 1 230 N/A 3.0 690

141 266-020-052 0.67 N/A
R-1-1/2 Acre

 (1/2 Acre Lots) 1 230 N/A 3.0 690

121 266-020-055 (2) 1.90 N/A CR N/A N/A 6,500 N/A 12,350
123 266-020-057 N/A N/A PF 100 (Students) N/A 30 N/A 3,000
124 266-020-058 N/A N/A PF 100 (Students) N/A 30 N/A 3,000
122 266-020-059 N/A N/A CR 100 (Students) N/A 30 N/A 3,000
146 266-020-061 13.89 N/A CR N/A N/A 6,500 N/A 90,285

145 266-020-062 2.79 N/A
R-1-1/2 Acre

 (1/2 Acre Lots) 5 230 N/A 3.0 3,450

TABLE B

WOODCREST SEWER STUDY

PEAK WASTEWATER FLOW FOR AREA A-3

Identification

No.
(1)

Assessor Parcel Number Area (acres)

Zoning Designation

Number of Ultimate

Dwelling Units

Unit Wastewater Flow

Peaking Factor

for Residential

Development

Peak Wastewater Flow

(gpd)

CITY OF RIVERSIDE
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County City

Average Daily Flow

for Residential

Development

(gpd/DU)

Peak Daily Flow

for Commercial

Development

(gpd/acre)

144 266-020-065 5.72 N/A
R-1-1/2 Acre

 (1/2 Acre Lots) 11 230 N/A 3.0 7,590
102 274-120-011 0.37 M-SC N/A N/A N/A 6,500 N/A 2,405
101 274-120-026 1.87 R-A (20,000 SF Lots) N/A 4 230 N/A 3.0 2,760
103 274-120-029 2.52 M-SC N/A N/A N/A 6,500 N/A 16,380
155 274-120-034 1.95 N/A CR N/A N/A 6,500 N/A 12,675
151 274-130-007 0.52 N/A RR (5 Acre Lots) 1 230 N/A 3.0 690
152 274-130-008 0.98 N/A RR (5 Acre Lots) 1 230 N/A 3.0 690
153 274-130-009 0.50 N/A RR (5 Acre Lots) 1 230 N/A 3.0 690
106 274-130-024 0.48 C-P-S N/A N/A N/A 6,500 N/A 3,120
105 274-130-025 1.10 M-SC N/A N/A N/A 6,500 N/A 7,150
150 274-130-027 0.75 N/A RR (5 Acre Lots) 1 230 N/A 3.0 690
104 274-130-034 2.30 M-SC N/A N/A N/A 6,500 N/A 14,950
148 274-130-037 0.51 N/A CR N/A N/A 6,500 N/A 3,315
154 274-130-038 2.12 N/A CR N/A N/A 6,500 N/A 13,780
149 274-130-039 0.72 N/A RR (5 Acre Lots) 1 230 N/A 3.0 690
147 274-130-040 0.71 N/A CR N/A N/A 6,500 N/A 4,615
157 274-140-045 0.95 N/A CR N/A N/A 6,500 N/A 6,175
156 274-140-047 1.00 N/A CR N/A N/A 6,500 N/A 6,500
109 280-100-014 2.55 A-1-1 (1 Acre Lots) N/A 2 230 N/A 3.0 1,380
110 280-100-015 2.70 A-1-1 (1 Acre Lots) N/A 2 230 N/A 3.0 1,380
111 280-100-016 1.26 A-1-1 (1 Acre Lots) N/A 1 230 N/A 3.0 690
111 280-100-016 1.55 C-P-S N/A N/A N/A 6,500 N/A 10,075

112 280-110-001 1.14
R-3-30000

(30,000 SF Lots) N/A 1 230 N/A 3.0 690
112 280-110-001 1.46 C-P-S N/A N/A N/A 6,500 N/A 9,490
113 280-110-002 0.98 C-O N/A N/A N/A 6,500 N/A 6,370
113 280-110-002 1.47 C-P-S N/A N/A N/A 6,500 N/A 9,555
114 280-110-003 2.38 A-1-1 (1 Acre Lots) N/A 2 230 N/A 3.0 1,380
115 280-110-004 0.84 A-1-1 (1 Acre Lots) N/A 1 230 N/A 3.0 690
115 280-110-004 1.50 M-SC N/A N/A N/A 6,500 N/A 9,750
116 280-110-005 2.34 M-SC N/A N/A N/A 6,500 N/A 15,210
117 280-110-006 2.34 M-SC N/A N/A N/A 6,500 N/A 15,210
118 280-110-012 1.34 M-SC N/A N/A N/A 6,500 N/A 8,710

119 & 120
280-110-013 &

280-110-014 0.95 M-SC N/A N/A N/A 6,500 N/A 6,175

Total 85.13 371,575

TABLE B

CITY OF RIVERSIDE

WOODCREST SEWER STUDY

PEAK WASTEWATER FLOW FOR AREA A-3

Identification

No.
(1)

Assessor Parcel Number Area (acres)

Zoning Designation

Number of Ultimate

Dwelling Units

Unit Wastewater Flow

Peaking Factor

for Residential

Development

Peak Wastewater Flow

(gpd)
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County City

Average Daily Flow

for Residential

Development

(gpd/DU)

Peak Daily Flow

for Commercial

Development

(gpd/acre)

181 266-040-034 (1) 4.01 N/A R-3-1500 116 230 0 3.00 80,040
176 266-040-004 0.52 N/A OSP-CID N/A N/A 6,500 N/A 3,380
175 266-040-005 0.45 N/A OSP-CID N/A N/A 6,500 N/A 2,925
177 266-040-015 0.62 N/A OSP-CID N/A N/A 6,500 N/A 4,030
180 266-040-019 1.16 N/A OSP-CID N/A N/A 6,500 N/A 7,540
179 266-040-020 1.28 N/A OSP-CID N/A N/A 6,500 N/A 8,320
189 266-040-031 (2) 0.64 N/A CR N/A N/A 6,500 N/A 4,160
187 266-040-037 (2) 0.82 N/A CR N/A N/A 6,500 N/A 5,330
182 266-040-040 0.60 N/A CR N/A N/A 6,500 N/A 3,900
185 266-040-047 0.72 N/A CR N/A N/A 6,500 N/A 4,680
188 266-040-051 5.00 N/A CR N/A N/A 6,500 N/A 32,500
186 266-040-054 4.18 N/A CG N/A N/A 6,500 N/A 27,170
178 266-040-055 2.82 N/A OSP-CID N/A N/A 6,500 N/A 18,330
184 266-040-056 0.73 N/A CR N/A N/A 6,500 N/A 4,745
183 266-040-057 0.03 N/A CR N/A N/A 6,500 N/A 195
160 280-260-018 0.48 N/A CR N/A N/A 6,500 N/A 3,120
165 280-260-030 2.20 N/A CR N/A N/A 6,500 N/A 14,300
164 280-260-031 1.28 N/A CR N/A N/A 6,500 N/A 8,320
163 280-260-033 1.48 N/A CR N/A N/A 6,500 N/A 9,620
162 280-260-037 1.46 N/A CR N/A N/A 6,500 N/A 9,490
159 280-260-040 0.73 N/A CR N/A N/A 6,500 N/A 4,745
158 280-260-041 0.56 N/A CR N/A N/A 6,500 N/A 3,640
161 280-260-044 0.50 N/A CR N/A N/A 6,500 N/A 3,250
167 Not Used N/A N/A N/A N/A N/A N/A N/A N/A
166 280-270-003 0.31 N/A CR N/A N/A 6,500 N/A 2,015
169 280-270-006 0.94 N/A CR N/A N/A 6,500 N/A 6,110
171 280-270-011 0.69 N/A CR N/A N/A 6,500 N/A 4,485
172 280-270-012 0.90 N/A CR N/A N/A 6,500 N/A 5,850
174 280-270-014 0.46 N/A CR N/A N/A 6,500 N/A 2,990
170 280-270-024 2.12 N/A CR N/A N/A 6,500 N/A 13,780
168 280-270-028 1.15 N/A CR N/A N/A 6,500 N/A 7,475
173 280-270-030 0.89 N/A CR N/A N/A 6,500 N/A 5,785

Total 39.73 312,220

TABLE B

WOODCREST SEWER STUDY

PEAK WASTEWATER FLOW FOR AREA A-4

Identification

No.
(1)

Assessor Parcel Number Area (acres)

Zoning Designation

Number of Ultimate

Dwelling Units

Unit Wastewater Flow

Peaking Factor

for Residential

Development

Peak Wastewater Flow

(gpd)
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476-23_Parcel Data Tbls.xlsx/App-B
(10/20/2016) 5 of 6





County City

Average Daily Flow

for Residential

Development

(gpd/DU)

Peak Daily Flow

for Commercial

Development

(gpd/acre)

62 245-300-001 119.39 103 (3) 230 3.0 71,070
61 245-300-004 10.96 40 (4) 230 3.0 27,600

Total 130.35 98,670

(1) Identification Numbers 21, 22, 23, and 24 not used.
(2) Parcel already has a sewer connection.
(3) Tract 36897. The number of residential dwelling units is based on the Webb Technical Memorandum.
(4) The number of dwelling units is based on the Webb Technical Memorandum.

TABLE B

WOODCREST SEWER STUDY

PEAK WASTEWATER FLOW FOR AREA B

Identification

No.
(1)

Assessor Parcel Number Area (acres)

Zoning Designation

Number of Ultimate

Dwelling Units

Unit Wastewater Flow

Peaking Factor

for Residential

Development

Peak Wastewater Flow

(gpd)
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City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-1A
Project Name: Gravity Main along Cynthia Street and Collet Avenue. 
System Type: Wastewater

Project Description:

15 24 Replace 1,060 300$                 318,000$             546,000$                        710,000$                       2020

Percent Cost ($)
100% 710,000$         

Future Users 0% -$                   

Total 100% 710,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

As an existing deficiency, current users are assigned 100-percent of the 
project's cost.

Gravity Main
Project Element

Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)
Project 

Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)

This project includes the replacement of approximately 1,060 feet of 15-inch diameter pipeline along 
Cynthia Street and Collet Avenue, between Jones Avenue and Collet Street and between 550 feet 
Southwest of Polk Street and Jones Avenue. The flow levels within the gravity sewer cause the existing 
pipeline to overflow under PWWF, it is recommended that the existing pipeline be replaced with a 24-
inch diameter pipeline. 

Notes:

Project Cost Allocation: Project Detail:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-1B
Project Name: Gravity Main along Collet Avenue 
System Type: Wastewater

Project Description:

18 27 Replace 1,060 340$                 360,400$            619,000$                        804,000$                       2020

Percent Cost ($)
88% 709,000$         

Future Users 12% 95,000$           

Total 100% 804,000$         

Notes on Cost Estimation:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:
Reimbursement Category

Existing Users

This project is a Near-Term improvement. However, a cost percentage has 
been assigned to future users as a combination of existing and future users 
contribute to the deficiency. 

Notes:

Gravity Main
Project Element

Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)
Project 

Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)

This project includes the replacement of approximately 1,190 feet of 18-inch diameter pipeline along 
Cynthia Street and Collet Avenue, between Jones Avenue and Torrey Pines Drive. The flow levels within 
the gravity sewer cause the existing pipeline to surcharge under PWWF conditions. To mitigate the risk 
of SSO occurring during PWWF conditions, it is recommended that the existing pipeline be replaced 
with a 27-inch diameter pipeline.



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-3A
Project Name: Gravity Main along Palm Avenue 
System Type: Wastewater

Project Description:

6-10 12 Replace 2,640 185$                 488,400$            838,000$                        1,090,000$                   2020

Percent Cost ($)
100% 1,090,000$     

Future Users 0% -$                   

Total 100% 1,090,000$     

Notes on Cost Estimation:

Reimbursement Category

Existing Users

As an existing deficiency, current users are assigned 100-percent of the 
project's cost.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

This project includes the replacement of approximately 2,640 feet of 10-inch diameter pipeline along 
Palm Avenue, between Beechwood Place and Edgewood Place. The flow levels within the gravity sewer 
cause the existing pipeline to surcharge under PWWF, exceeding the maximum d/D criteria. To mitigate 
the risk of SSO occurring during PWWF conditions, it is recommended that the existing pipeline be 
replaced with a 12-inch diameter pipeline.

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)Project Element
Existing Size/ 
Diameter (in)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-3C
Project Name: Gravity Main along Rubidoux Avenue
System Type: Wastewater

Project Description:

15 18 Replace 1,010 215$                 217,150$             373,000$                         485,000$                       2020

Percent Cost ($)
100% 485,000$         

Future Users 0% -$                   

Total 100% 485,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

As an existing deficiency, current users are assigned 100-percent of the 
project's cost.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

This project includes the replacement of approximately 1,010 feet of 15-inch diameter pipeline located 
along Rubidoux Avenue, between Northview Place and Grand Avenue. The flow levels within the 
gravity sewer cause the existing pipeline to surcharge under PWWF conditions. To mitigate the risk of 
SSO occurring during PWWF conditions, it is recommended that the existing pipeline be replaced with 
an 18-inch diameter pipeline.

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)Project Element
Existing Size/ 
Diameter (in)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-3B
Project Name: Gravity Main along Palm Avenue and Rubidoux Avenue  
System Type: Wastewater

Project Description:

12 15 Replace 1,500 200$                300,000$            515,000$                         669,000$                       2020

Percent Cost ($)
100% 669,000$         

Future Users 0% -$                   

Total 100% 669,000$         

Notes on Cost Estimation:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:
Reimbursement Category

Existing Users

As an existing deficiency, current users are assigned 100-percent of the 
project's cost.

Notes:

Gravity Main
Project Element

Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)
Project 

Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)

This project includes the replacement of approximately 1,500 feet of 12-inch diameter pipeline along 
Palm Avenue and Rubidoux Avenue, from Brentwood Avenue to Rubidoux Avenue and from Palm 
Avenue to 210-feet northwest of Virginia Place. The flow levels within the gravity sewer cause the 
existing pipeline to surcharge under PWWF conditions. To mitigate the risk of SSO occurring during 
PWWF conditions, it is recommended that the existing pipeline be replaced with a 15-inch diameter 
pipeline.



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-4A
Project Name: Gravity Main west of Rutland Avenue
System Type: Wastewater

Project Description:

15 18 Replace 650 215$                 139,750$             240,000$                        312,000$                       2020

Percent Cost ($)
100% 312,000$         

Future Users 0% -$                   

Total 100% 312,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

As an existing deficiency, current users are assigned 100-percent of the 
project's cost.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

This project includes the replacement of approximately 650 feet of 15-inch diameter pipeline West of 
Rutland Avenue, from Arlington Avenue to Penny Drive. The flow levels within the gravity sewer cause 
the existing pipeline to exceed the maximum d/D criteria under PWWF conditions. To meet the design 
criteria during PWWF conditions, it is recommended that the existing pipeline be replaced with an 18-
inch diameter pipeline.

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)Project Element
Existing Size/ 
Diameter (in)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-4B
Project Name: Gravity Main west of Rutland Avenue
System Type: Wastewater

Project Description:

15 21 Replace 790 275$                 217,250$             373,000$                         485,000$                       2020

Percent Cost ($)
100% 485,000$         

Future Users 0% -$                   

Total 100% 485,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

As an existing deficiency, current users are assigned 100-percent of the 
project's cost.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

This project includes the replacement of approximately 790 feet of an existing 15-inch diameter pipeline 
West of Rutland Avenue, from Penny Drive to Bruce Avenue. The flow levels within the gravity sewer 
cause the existing pipeline to surcharge under PWWF. To meet the design criteria during PWWF 
conditions, it is recommended that the existing pipeline be replaced with a 21-inch diameter pipeline.

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)Project Element
Existing Size/ 
Diameter (in)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-5
Project Name: Gravity Main within Kmart Parking Lot
System Type: Wastewater

Project Description:

12 18 Replace 1,530 215$                 328,950$             565,000$                        734,000$                       2020

Percent Cost ($)
100% 734,000$         

Future Users 0% -$                   

Total 100% 734,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

As an existing deficiency, current users are assigned 100-percent of the 
project's cost.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)

This project includes the replacement of approximately 1,530 feet of 12-inch diameter pipeline within 
Kmart parking lot, from Monticello Avenue and Pembroke Avenue to Arlington Avenue and Van Buren 
Boulevard. The flow levels within the gravity sewer cause the existing pipeline to surcharge under 
PWWF conditions. To mitigate the risk of SSO occurring during PWWF conditions, it is recommended 
that the existing pipeline be replaced with an 18-inch diameter pipeline.

Project Element
Existing Size/ 
Diameter (in)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-6
Project Name: Gravity Main along Golden Avenue
System Type: Wastewater

Project Description:

12 18 Replace 970 215$                 208,550$             358,000$                        465,000$                       2020

Percent Cost ($)
100% 465,000$         

Future Users 0% -$                   

Total 100% 465,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

As an existing deficiency, current users are assigned 100-percent of the 
project's cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)

This project includes the replacement of approximately 970 feet of 12-inch diameter pipeline located 
along Golden Avenue, between Cochran Avenue and the Arlington Valley Channel. The flow levels 
within the gravity sewer cause the existing pipeline to surcharge as well as creating a bottleneck effect 
under PWWF. To mitigate the risk of SSO occurring during PWWF conditions, it is recommended that 
the existing pipeline be replaced with an 18-inch diameter pipeline.



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-7
Project Name: Gravity Main along Easement
System Type: Wastewater

Project Description:

24 27 Replace 770 340$                 261,800$            449,000$                        584,000$                       2020

Percent Cost ($)
100% 584,000$         

Future Users 0% -$                   

Total 100% 584,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

As an existing deficiency, current users are assigned 100-percent of the 
project's cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 770 feet of 24-inch diameter pipeline located 
along an easement, 330 feet North of Mountain View Avenue to Santa Ana River Trail. This pipeline is a 
bottleneck that causes upstream sewers to surcharge under PWWF conditions. To mitigate the risk of 
SSO occurring along upstream sewers during PWWF conditions, it is recommended that the existing 
pipeline be replaced with a 27-inch diameter pipeline.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-8
Project Name: Gravity Main at the south of  Green Point Avenue and Geranium  Place
System Type: Wastewater

Project Description:

-- 24 New 10 300$                 3,000$                 5,000$                             7,000$                            2020

Percent Cost ($)
100% 7,000$              

Future Users 0% -$                   

Total 100% 7,000$              

Notes on Cost Estimation:

Reimbursement Category

Existing Users

As an existing deficiency, current users are assigned 100-percent of the 
project's cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the installation of approximately 10 feet of 24-inch diameter pipeline located 
south of Green Point Avenue and Geranium Place. This project mitigates surcharge conditions along 
the existing 18-inch diameter pipeline by diverting flow to an existing parallel 24-inch diameter pipeline.

Project Element
Existing Size/ 
Diameter (in)

Proposed 
Size/ Diameter 

(in)
Replace/ 

New
Length 

(ft)
Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-9A
Project Name: Gravity Main and Interstate Crossing along Harrison Street
System Type: Wastewater

Project Description:

12 27/42 Replace 480 850$                408,000$            700,000$                        910,000$                       2021

Percent Cost ($)
87% 792,000$         

Future Users 13% 118,000$         

Total 100% 910,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project is a Near-Term improvement. However, a cost percentage has 
been assigned to future users as a combination of existing and future users 
contribute to the deficiency. 

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main and Interstate Crossing

This project includes the replacement of approximately 480 feet of 12-inch diameter pipeline along 
Harrison Street, between Indiana Avenue and Diana Avenue. The flow levels within the gravity sewer 
cause the existing pipeline to surcharge under PWWF conditions. To mitigate surcharge during PWWF 
conditions, it is recommended that the existing pipe be replaced with a 27-inch diameter pipeline. Since 
this pipeline crosses under a highway it will be installed within a 42-inch diameter casing.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-9B
Project Name: Gravity Main along Harrison St., Primrose Dr., Muir Ave., and Harrison St.
System Type: Wastewater

Project Description:

18 27 Replace 5,910 340$                 2,009,400$        3,449,000$                    4,484,000$                   2021

Percent Cost ($)
88% 3,956,000$     

Future Users 12% 528,000$         

Total 100% 4,484,000$     

Notes on Cost Estimation:

Baseline 
Construction 

Cost ($)
Project 

Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)

This project includes the replacement of approximately 5,910 feet of 18-inch diameter pipeline along 
Harrison Street, Primrose Drive, Muir Avenue, and Harrison Street, from Diana Avenue to Bolton 
Avenue. The flow levels within the gravity sewer cause the existing pipeline to surcharge under PWWF 
conditions. To mitigate surchage during PWWF conditions, it is recommended that the existing pipeline 
be replaced with a 27-inch diameter pipeline.

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)Project Element
Existing Size/ 
Diameter (in)

Reimbursement Category

Existing Users

This project is a Near-Term improvement. However, a cost percentage has 
been assigned to future users as a combination of existing and future users 
contribute to the deficiency. 

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Gravity Main
Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-10
Project Name: Gravity Main along the Arlington Valley Channel 
System Type: Wastewater

Project Description:

27 33 Replace 2,430 420$                1,020,600$         1,752,000$                     2,277,000$                    2022

Percent Cost ($)
100% 2,277,000$      

Future Users 0% -$                   

Total 100% 2,277,000$      

Notes on Cost Estimation:

Reimbursement Category

Existing Users

As an existing deficiency, current users are assigned 100-percent of the 
project's cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 2,430 feet of 27-inch diameter pipeline located 
along the Arlington Valley Channel, between Golden Avenue and Waterwell Court. The flow levels 
within the gravity sewer cause the existing pipeline to exceed the maximum d/D criteria as well as 
backwater effects that cause upstream pipelines to surcharge under PWWF conditions. To mitigate 
surcharge conditions during PWWF conditions, it is recommended that the existing pipeline be replaced 
with a 33-inch diameter pipeline.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-11
Project Name: Gravity Main along Bushnell Avenue
System Type: Wastewater

Project Description:

15-18 21 Replace 1,580 275$                 434,500$             746,000$                        970,000$                       2022

Percent Cost ($)
78% 758,000$         

Future Users 22% 212,000$         

Total 100% 970,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project is a Near-Term improvement. However, a cost percentage has 
been assigned to future users as a combination of existing and future users 
contribute to the deficiency. 

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 1,580 feet of 15-inch and 18-inch diameter 
pipelines along Bushnell Avenue, between Mitchell Avenue and Bogart Avenue. The flow levels within 
the gravity sewer cause the existing pipeline to surcharge under PWWF conditions. To mitigate 
surcharge during PWWF conditions, it is recommended that the existing pipelines be replaced with a 21-
inch diameter pipeline.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-12
Project Name: Gravity Main Kansas Avenue 
System Type: Wastewater

Project Description:

10 18 Replace 980 215$                 210,700$             362,000$                        470,000$                       2022

Percent Cost ($)
93% 437,000$         

Future Users 7% 33,000$            

Total 100% 470,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project is a Near-Term improvement. However, a cost percentage has 
been assigned to future users as a combination of existing and future users 
contribute to the deficiency. 

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 980 feet of 10-inch diameter pipeline along 
Kansas Avenue, between Third Street and Lyman Street. The flow levels within the gravity sewer cause 
the existing pipeline to surcharge under PWWF. To mitigate surcharge during PWWF conditions, it is 
recommended that the existing pipeline be replaced with an 18-inch diameter pipeline.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-13
Project Name: Gravity Main along Morris Street and Doolittle Avenue
System Type: Wastewater

Project Description:

33 42 Replace 1,490 550$                 819,500$             1,407,000$                     1,829,000$                   2022

Percent Cost ($)
100% 1,829,000$     

Future Users 0% -$                   

Total 100% 1,829,000$     

Notes on Cost Estimation:

Reimbursement Category

Existing Users

As an existing deficiency, current users are assigned 100-percent of the 
project's cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 1,490 feet of 33-inch diameter pipeline along 
Morris Street and Doolittle Avenue, from Van Buren Boulevard to 210-feet northwest of Morris Street. 
The flow levels within the gravity sewer cause the existing pipeline to exceed the maximum d/D criteria 
under PWWF conditions. To meet the d/D criteria during PWWF conditions, it is recommended that the 
existing pipeline be replaced with a 42-inch diameter pipeline.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-14
Project Name: Gravity Main along Market Street
System Type: Wastewater

Project Description:

12 18 Replace 380 215$                 81,700$               140,000$                        182,000$                       2022

Percent Cost ($)
93% 169,000$         

Future Users 7% 13,000$            

Total 100% 182,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project is a Near-Term improvement. However, a cost percentage has 
been assigned to future users as a combination of existing and future users 
contribute to the deficiency. 

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 380 feet of 12-inch diameter pipeline along 
Market Street, between 11th Street and 12th Street. The flow levels within the gravity sewer cause the 
existing pipeline to surcharge under PWWF conditions. To mitigate surcharge during PWWF conditions, 
it is recommended that the existing pipeline be replaced with an 18-inch diameter pipeline.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-15
Project Name: University Knolls Lift Station Bypass
System Type: Wastewater

Project Description:

-- 8 New 2,430 170$                 413,100$             709,000$                        922,000$                       2022

Percent Cost ($)
100% 922,000$         

Future Users 0% -$                   

Total 100% 922,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

As an existing deficiency, current users are assigned 100-percent of the 
project's cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)

This project includes the abandonment of the University Knolls Lift Station and the installation of 
approximately 2,340 feet of 8-inch diameter pipeline line along Canyon Crest Drive and MLK Boulevard 
from University Drive to 400-feet west of University of California Riverside (UCR) Lot 30 entrance. The 
project is based upon the City's interest in bypassing the lift station. The University Knolls Lift Station 
was shown to have minor capacity deficiencies under existing conditions, however a capacity project 
was not recommended.



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-16A
Project Name: Gravity Main along Meyers Street
System Type: Wastewater

Project Description:

10-12 15 Replace 1,160 200$                232,000$             398,000$                        518,000$                       2023

Percent Cost ($)
0% -$                   

Future Users 100% 518,000$         

Total 100% 518,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 1,160 feet of 10-inch and 12-inch diameter 
pipelines along Meyers Street, between Victoria Avenue and Indiana Avenue. The flow levels within the 
pipelines are predicted to overflow under build out PWWF conditions. To mitigate the risk of SSO 
during build out PWWF conditions, it is recommended that the existing pipeline be replaced with a 15-
inch diameter pipeline. This project is triggered if 30 EDU are connected to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-16B
Project Name: Gravity Main along Indiana Avenue
System Type: Wastewater

Project Description:

12 18 Replace 1,400 215$                 301,000$             517,000$                         672,000$                       2023

Percent Cost ($)
0% -$                   

Future Users 100% 672,000$         

Total 100% 672,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 1,400 feet of 12-inch diameter pipeline along 
Indiana Avenue, between Meyers Street and Harrison Street. The flow levels within the pipelines are 
predicted to overflow under build out PWWF conditions. To mitigate the risk of SSO during build out 
PWWF conditions, it is recommended that the existing pipeline be replaced with an 18-inch diameter 
pipeline. This project is triggered if 30 EDU are developed upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-17
Project Name: Gravity Main along Bolton Avenue & Sequoia Street
System Type: Wastewater

Project Description:

15 24 Replace 890 300$                 267,000$             458,000$                        596,000$                       2025

Percent Cost ($)
0% -$                   

Future Users 100% 596,000$         

Total 100% 596,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 890 feet of 10-inch and 12-inch diameter 
pipelines located along Bolton Avenue and Sequoia Street, between Harrison Street and California 
Avenue. The flow levels within the gravity sewer are expected to surcharge under build out PWWF 
conditions. To mitigate surcharge within the pipeline during build out PWWF conditions, it is 
recommended that the existing pipeline be replaced with a 24-inch diameter pipeline. This project is 
triggered if 530 EDU connect to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-18A
Project Name: Gravity Main along Monroe Street highway crossing
System Type: Wastewater

Project Description:

12 18/30 Replace 890 580$                516,200$             886,000$                        1,152,000$                    2025

Percent Cost ($)
0% -$                   

Future Users 100% 1,152,000$      

Total 100% 1,152,000$      

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main and Interstate Crossing

This project includes the replacement of approximately 440 feet of 12-inch diameter pipeline along 
Monroe Avenue, between Indiana Avenue and Diana Avenue. The flow levels within the gravity sewer 
are anticipated to surcharge under build out PWWF conditions. To mitigate surcharge during build out 
PWWF conditions, it is recommended it be replaced with an 18-inch diameter pipeline. Since this 
project crosses a highway it will be installed within a 30-inch diameter casing. This project is triggered if 
900 EDU connect to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-18B
Project Name: Gravity Main along Monroe Street
System Type: Wastewater

Project Description:

12 18 Replace 660 215$                 141,900$             244,000$                        317,000$                        2025

Percent Cost ($)
0% -$                   

Future Users 100% 317,000$          

Total 100% 317,000$          

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 660 feet of 12-inch diameter pipeline along 
Monroe Street, between Diana Avenue and 250 feet southeast of Lancer Lane. The flow levels within 
the gravity sewer are expected to exceed the maximum d/D criteria under build out PWWF conditions. 
To meet d/D design criteria occurring during build out PWWF conditions, it is recommended that the 
existing pipeline be replaced with an 18-inch diameter pipeline. This project is triggered if 900 EDU 
connect to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-19
Project Name: Gravity Main along Monroe Frontage Road
System Type: Wastewater

Project Description:

15 18 Replace 1,360 215$                 292,400$            502,000$                        652,000$                       2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 652,000$         

Total 100% 652,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 1,360 feet of 15-inch diameter pipeline along 
Monroe Frontage Road, between Garfield Street and California Avenue. The flow levels within the 
gravity sewer are expected to exceed the maximum d/D criteria under build out PWWF conditions. To 
meet d/D design criteria during build out PWWF conditions, it is recommended that the existing 
pipeline be replaced with an 18-inch diameter pipeline. This project is triggered if 2,800 EDU connect to 
the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-20
Project Name: Gravity Main along Jackson Street
System Type: Wastewater

Project Description:

24 27 Replace 680 340$                 231,200$             397,000$                         516,000$                       2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 516,000$         

Total 100% 516,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 680 feet of 24-inch diameter pipeline along 
Jackson Street, between Deland Drive and Albion Drive. The flow levels within the gravity sewer cause 
the existing pipeline to exceed the maximum d/D criteria under build out PWWF conditions. To meet 
the d/D design criteria during build out PWWF conditions, it is recommended that the existing pipeline 
be replaced with a 27-inch diameter pipeline. This project is triggered if 4,770 EDU connect to the 
system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-21A
Project Name: Gravity Main Along Mitchell Avenue
System Type: Wastewater

Project Description:

10-12 15 Replace 4,130 200$                826,000$            1,418,000$                     1,843,000$                   2024

Percent Cost ($)
0% -$                   

Future Users 100% 1,843,000$     

Total 100% 1,843,000$     

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 4,130 feet of 10-inch and 12-inch diameter 
pipelines located along Mitchell Avenue, between Cypress Avenue and Gramercy Place. The flow levels 
within the gravity sewer are expected to surcharge under build out PWWF conditions. To mitigate 
surcharge during build out PWWF conditions, it is recommended that the existing pipeline be replaced 
with a 15-inch diameter pipeline. This project is triggered if 260 EDU connect to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-21B
Project Name: Gravity Main along Mitchell Avenue
System Type: Wastewater

Project Description:

12 15 Replace 500 200$                100,000$            172,000$                         223,000$                       2024

Percent Cost ($)
0% -$                   

Future Users 100% 223,000$         

Total 100% 223,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 500 feet of 12-inch diameter pipeline along 
Mitchell Avenue, between Norwood Avenue and Sun Slope Avenue. The flow levels within the gravity 
sewer are expected to surcharge under build out PWWF conditions. To mitigate surcharge during 
PWWF conditions, it is recommended that the existing pipeline be replaced with a 15-inch diameter 
pipeline. This project is triggered if 260 EDU connect to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-22A
Project Name: Gravity Main along La Sierra Avenue
System Type: Wastewater

Project Description:

21 24 Replace 1,760 300$                 528,000$            906,000$                        1,178,000$                    2027

Percent Cost ($)
0% -$                   

Future Users 100% 1,178,000$      

Total 100% 1,178,000$      

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 1,760 feet of 21-inch diameter pipeline along La 
Sierra Avenue, between Collett Avenue and 460 feet northwest of Collett Avenue. The flow levels 
within the gravity sewer are expected to surcharge under build out PWWF conditions. To mitigate 
surcharge during build out PWWF conditions, it is recommended that the existing pipeline be replaced 
with a 24-inch diameter pipeline. This project is triggered if 1,410 EDU connect to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-22B
Project Name: Gravity Main along Arlington Valley Channel 
System Type: Wastewater

Project Description:

27 33 Replace 2,070 420$                869,400$            1,492,000$                    1,940,000$                   2027

Percent Cost ($)
0% -$                   

Future Users 100% 1,940,000$     

Total 100% 1,940,000$     

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 2,070 feet of 27-inch diameter pipeline along 
Arlington Valley Channel, between Collett Avenue and Golden Avenue. The flow levels within the 
gravity sewer are expected to surcharge under build out PWWF conditions. To mitigate surcharge 
during build out PWWF conditions, it is recommended that the existing pipeline be replaced with a 33-
inch diameter pipeline. This project is triggered if 1,410 EDU connect to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-23
Project Name: Gravity Main along Arlington Valley Channel 
System Type: Wastewater

Project Description:

27 30 Replace 1,650 375$                 618,750$             1,062,000$                    1,381,000$                    2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 1,381,000$      

Total 100% 1,381,000$      

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 1,650 feet of 27-inch diameter pipeline along 
the Arlington Valley Channel, between Waterwell Court and Pierce Street. The flow levels within the 
gravity sewer are expected to surcharge under build out PWWF conditions. To mitigate surcharge 
during build out PWWF conditions, it is recommended that the existing pipeline be replaced with a 30-
inch diameter pipeline. This project is triggered if 1,830 EDU connect to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-24
Project Name: Gravity Main along Challen Avenue and Garden Gate Lane
System Type: Wastewater

Project Description:

33 36 Replace 20 470$                 9,400$                 16,000$                           21,000$                          2023

Percent Cost ($)
0% -$                   

Future Users 100% 21,000$            

Total 100% 21,000$            

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 20 feet of 33-inch diameter pipeline at Challen 
Avenue and Garden Gate Lane. The flow levels within the gravity sewer are expected to exceed the 
maximum d/D criteria under build out PWWF conditions. To meet the d/D design criteria during build 
out PWWF conditions, it is recommended that the existing pipeline be replaced with a 36-inch diameter 
pipeline. This project is triggered if new users connect to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-25
Project Name: Gravity Main along Dolittle Ave.
System Type: Wastewater

Project Description:

42 48 Replace 1,650 600$                990,000$            1,699,000$                    2,209,000$                   2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 2,209,000$     

Total 100% 2,209,000$     

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 2,270 feet of 42-inch diameter pipeline along 
Doolittle Avenue, between 210 feet northwest of Morris Street and Jurupa Avenue. The flow levels 
within the gravity sewer are expected to exceed the maximum d/D criteria under build out PWWF 
conditions. To meet the d/D design criteria during build out PWWF conditions, it is recommended it be 
replaced with a 48-inch diameter pipeline. This project is triggered if 1,680 EDU connect to the system 
upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-26
Project Name: Gravity Main along Van Buren Boulvard
System Type: Wastewater

Project Description:

24 27 Replace 1,070 340$                 363,800$             624,000$                        812,000$                       2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 812,000$         

Total 100% 812,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 1,070 feet of 24-inch diameter pipeline along 
Van Buren Boulevard, between Cypress Avenue and Arlington Avenue. The flow levels within the 
pipeline are expected to exceed the maximum d/D criteria following upstream build out improvements 
under build out PWWF conditions. To meet the d/D design criteria during build out PWWF conditions, it 
is recommended that the existing pipeline be replaced with a 27-inch diameter pipeline. This project is 
triggered if 2,790 EDU connect to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-27
Project Name: Gravity Main along Acorn Street
System Type: Wastewater

Project Description:

27 33 Replace 3,810 420$                1,600,200$         2,747,000$                     3,571,000$                    2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 3,571,000$      

Total 100% 3,571,000$      

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 3,810 feet of 27-inch diameter pipeline along 
Acorn Street, between Central Avenue and 630 feet north of Jurupa Avenue. The flow levels within the 
gravity sewer are expected to exceed the maximum d/D criteria following upstream build out 
improvements under build out PWWF conditions. To meet the d/D design criteria during build out 
PWWF conditions, it is recommended that the existing pipeline be replaced with a 33-inch diameter 
pipeline. This project is triggered if 7,190 EDU are connected to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-28
Project Name: Gravity Main along Spruce Street Highway Crossing
System Type: Wastewater

Project Description:

15 18/30 Replace 1,030 580$                597,400$             1,025,000$                     1,333,000$                    2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 1,333,000$      

Total 100% 1,333,000$      

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main and Interstate Crossing

This project includes the replacement of approximately 1,030 feet of 15-inch diameter pipeline along 
Spruce Street, from 230 feet West of Chicago Avenue to 500 feet East of Kansas Avenue. The flow 
levels within the gravity sewer are expected to exceed the maximum d/D criteria under build out PWWF 
conditions. To meet the d/D design criteria during build out PWWF conditions, it is recommended that 
the existing pipeline be replaced with an 18-inch/30-inch diameter pipeline. This project is triggered if 
1,960 EDU are connected to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-29
Project Name: Gravity Main at the intersection of Marlborough Ave. and E. La Cadena Dr. 
System Type: Wastewater

Project Description:

-- 8 New 10 170$                 1,700$                  3,000$                             4,000$                            2023

Percent Cost ($)
0% -$                   

Future Users 100% 4,000$              

Total 100% 4,000$              

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the installation of approximately 10 feet of 8-inch diameter pipeline at Marlborough Avenue and 
East La Cadena Drive. The flow levels within the 8-inch diameter are expected to surcharge under build out PWWF 
conditions. This project mitigates surcharge conditions along the existing 8-inch diameter pipeline by diverting flow to 
an existing parallel 27-inch diameter pipeline. This project is triggered if 110 EDU are connected to the system 
upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-30
Project Name: Gravity Main at E. La Cadena Dr. & 400-feet N. of Columbia Ave. intersection
System Type: Wastewater

Project Description:

10 21 Replace 20 275$                 5,500$                  9,000$                             12,000$                          2024

Percent Cost ($)
0% -$                   

Future Users 100% 12,000$            

Total 100% 12,000$            

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 20 feet of 10-inch diameter pipeline at East La 
Cadena Drive and 400 feet north of Columbia Avenue. The flow levels within the gravity sewer are 
expected to exceed the maximum d/D criteria and cause backwater under build out PWWF conditions. 
To mitigate the backwater during PWWF conditions, it is recommended that the existing pipeline be 
replaced with a 21-inch diameter pipeline. This project is triggered if 290 EDU connect to the system 
upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-31
Project Name: Gravity Main at Santa Anna River and Buena Vista Avenue
System Type: Wastewater

Project Description:

18 18 Replace 30 215$                 6,450$                 11,000$                           14,000$                         2026

Percent Cost ($)
0% -$                   

Future Users 100% 14,000$            

Total 100% 14,000$            

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of 18-inch diameter trunk at Santa Anna River Trail and Buena 
Vista Avenue. The flow levels within the pipeline are expected to surcharge under build out PWWF 
conditions. To mitigate surcharge during build out PWWF it is recommended that the existing pipeline 
invert be raised to divert flow through a parallel 30-inch diameter trunk sewer. This project is triggered 
if 1,170 EDU connect to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-32
Project Name: Gravity Main along Washington Street
System Type: Wastewater

Project Description:

12 21 Replace 930 275$                 255,750$             439,000$                        571,000$                        2027

Percent Cost ($)
0% -$                   

Future Users 100% 571,000$          

Total 100% 571,000$          

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 930 feet of 12-inch diameter pipeline along 
Washington Street, between 460 feet north of South Port Drive and 350 feet south of Kitchen Drive. 
The flow levels within the gravity sewer are predicted to overflow under build out PWWF conditions. To 
mitigate the risk of SSO occurring during build out PWWF conditions, it is recommended that the 
existing pipeline be replaced with a 21-inch diameter pipeline. This project is triggered if 1,440 EDU 
connect to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-33A
Project Name: Gravity Main along Madison Street
System Type: Wastewater

Project Description:

12 21 Replace 890 275$                 244,750$             420,000$                        546,000$                       2026

Percent Cost ($)
0% -$                   

Future Users 100% 546,000$         

Total 100% 546,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 890 feet of 12-inch diameter pipeline along 
Madison Street, between Evans Street and Indiana Avenue. The flow levels within the gravity sewer are 
expected to overflow under build out PWWF conditions. To mitigate the risk of SSO occurring during 
build out PWWF conditions, it is recommended that the existing pipeline be replaced with an 18-inch 
diameter pipeline. This project is triggered if 1,130 EDU connect to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-33B
Project Name: Gravity Main along Madison Street Highway Crossing
System Type: Wastewater

Project Description:

15 21/42 Replace 940 740$                 695,600$            1,194,000$                     1,552,000$                    2026

Percent Cost ($)
0% -$                   

Future Users 100% 1,552,000$     

Total 100% 1,552,000$     

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main and Interstate Crossing

This project includes the replacement of approximately 940 feet of 15-inch diameter pipeline along 
Madison Street, between Indiana Avenue and Garden Street. The flow levels within the gravity sewer 
are expected to overflow under build out PWWF conditions. To mitigate the risk of SSO occurring 
during build out PWWF conditions, it is recommended that the existing pipeline be replaced with a 21-
inch diameter pipeline. This pipeline will be encased in a 42-inch dimeter casing because of the railroad 
crossing. This project is triggered if 1,130 EDU connect to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)

Need to update



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-33C
Project Name: Gravity Main along Madison Street
System Type: Wastewater

Project Description:

15 18 Replace 1,010 215$                 217,150$             373,000$                         485,000$                       2026

Percent Cost ($)
0% -$                   

Future Users 100% 485,000$         

Total 100% 485,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 1,010 feet of 15-inch diameter pipeline along 
Madison Street, between Delaware Street and Magnolia Avenue. The flow levels within the gravity 
sewer are expected to exceed the maximum d/D criteria under build out PWWF conditions. To meet the 
d/D design criteria during build out PWWF conditions, it is recommended that the existing pipeline be 
replaced with an 18-inch diameter pipeline. This project is triggered if 1,130 EDU are connected to the 
system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-33D
Project Name: Gravity Main Along Madison Street
System Type: Wastewater

Project Description:

18 21 Replace 620 275$                 170,500$             293,000$                        380,000$                       2026

Percent Cost ($)
0% -$                   

Future Users 100% 380,000$         

Total 100% 380,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 620 feet of 18-inch diameter pipeline along 
Madison Street, between Magnolia Avenue and Kingsley Way. The flow levels within the gravity sewer 
are expected to surcharge under build out PWWF conditions. To mitigate surcharge during build out 
PWWF conditions, it is recommended that the existing pipeline be replaced with a 21-inch diameter 
pipeline. This project is triggered if 1,130 EDU connects to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-34
Project Name: New Trunk parallel to Santa Ana Trunk
System Type: Wastewater

Project Description:

-- 39 New 9,160 550$                 5,038,000$         8,647,000$                    11,242,000$                 2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 11,242,000$   

Total 100% 11,242,000$   

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes installing approximately 9,160 feet of 39-inch diameter trunk sewer parallel to the Phoenix Trunk 
Sewer between the Santa Ana Trail and Jurupa/Rubidoux Junction Structure. The flow levels within the upstream 
Phoenix Trunk sewer are expected to surcharge, exceed maximum d/D criteria, and experience backwater effects 
under build out PWWF conditions. To mitigate the capacity deficiencies during build out PWWF conditions, a parallel 
trunk sewer is recommended. This project is triggered if 10,000 EDU are connected to the system upstream.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-35
Project Name: City Proposed Woodcrest Sewer Area Trunk
System Type: Wastewater

Project Description:

N/A 8 New 4,250 170$                  722,500$             1,240,000$                     1,612,000$                    2024
N/A 10 New 6,530 175$                  1,142,750$          1,961,000$                     2,550,000$                    2024
N/A 12 New 1,860 185$                 344,100$             591,000$                         768,000$                        2024

Percent Cost ($)
0% -$                   

Future Users 100% 4,930,000$     

Total 100% 4,930,000$     

Notes on Cost Estimation:

This future development area was provided by the City and will service future growth along the south 
east portion of the City. The project consists of approximately 4,250 feet of 8-inch diameter, 6,530 feet 
of 10-inch diameter, and 1,860 feet of 12-inch diameter pipelines. The proposed trunk extends along 
Van Buren Boulevard between Wood Road and King Avenue. 

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Project 

Schedule
Gravity Main
Gravity Main
Gravity Main

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-36A
Project Name: New Trunk Sewer along Victoria Avenue
System Type: Wastewater

Project Description:

N/A 12 New 1,380 185$                 255,300$             438,000$                        570,000$                       2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 570,000$         

Total 100% 570,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

The project includes the installation of approximately 1,380 feet of 12-inch diameter pipeline. The 
proposed trunk extends along Victoria Avenue, between Myers Street and Van Buren Boulevard. This 
future trunk will connect future users along the southern portion  of the service area to the system. The 
locations of the new trunk sewers are conceptual and are likely to change during the pre-design and 
design phase of project implementation.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-36B
Project Name: New Trunk Sewer along Van Buren Boulevard
System Type: Wastewater

Project Description:

N/A 10 New 19,510 175$                 3,414,250$         5,860,000$                    7,618,000$                    2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 7,618,000$     

Total 100% 7,618,000$     

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

The project includes the installation of approximately 19,510 feet of 10-inch diameter pipeline. The 
proposed trunk extends along Van Buren Boulevard, between Victoria Street and Albany Avenue. This 
project will connect future users along the southern portion of the Arlanza  Basin to the system. The 
locations of the new trunk sewers are conceptual and are likely to change during the pre-design and 
design phase of project implementation.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-37A
Project Name: New Trunk Sewer along Myers Street 
System Type: Wastewater

Project Description:

N/A 10 New 2,910 175$                 509,250$             874,000$                        1,136,000$                    2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 1,136,000$      

Total 100% 1,136,000$      

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the installation of approximately 2,910 feet of 10-inch diameter pipeline. The 
proposed trunk sewer is along Myers Street, between Victoria Street and Dufferin Avenue. This future 
trunk will connect future users along the southern portion Arlanza Basin to the system. The locations of 
the new trunk sewers are conceptual and are likely to change during the pre-design and design phase of 
project implementation.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-37B
Project Name: Gravity Main along Myers Street
System Type: Wastewater

Project Description:

8-10 12 Replace 470 185$                 86,950$               149,000$                        194,000$                       2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 194,000$         

Total 100% 194,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

This project includes the replacement of approximately 470 feet of an existing 8-inch diameter pipeline 
along Myers Street, between Victoria Avenue and Calle Angostura. The flow levels within the gravity 
sewer are expected to exceed the maximum d/D criteria under build out PWWF conditions. To meet d/D 
design criteria during build out PWWF conditions, it is recommended that the existing pipeline be 
replaced with a 12-inch diameter pipeline. It is recommended that this project is completed before GM-
37A is completed.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-38
Project Name: New Trunk Sewer along Harrison Street
System Type: Wastewater

Project Description:

N/A 10 New 2,130 175$                 372,750$              640,000$                        832,000$                       2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 832,000$         

Total 100% 832,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

The project includes the installation of approximately 2,130 feet of 10-inch diameter pipeline. The 
proposed trunk sewer extends along Harrison Street, from 670 feet northeast of Cleveland Avenue to 
Dufferin Avenue. This project will connect future users along the southern portion of the service area to 
the system. The locations of the new trunk sewers are conceptual and are likely to change during the 
pre-design and design phase of project implementation.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-39
Project Name: New Trunk Sewer along Monroe Street
System Type: Wastewater

Project Description:

N/A 12 New 2,900 185$                 536,500$             921,000$                        1,197,000$                    2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 1,197,000$      

Total 100% 1,197,000$      

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

The project includes the installation of approximately 2,900 feet of 12-inch diameter pipeline. The 
proposed trunk sewer extends along Monroe Street, from Victoria Street to 1,100 feet southeast of 
Hermosa Drive. This project will connect future users along the southern portion of the service area to 
the system. The locations of the new trunk sewers are conceptual and are likely to change during the 
pre-design and design phase of project implementation.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-40
Project Name: New Trunk Sewer along Adams St., Hermosa Dr. and Jefferson St. 
System Type: Wastewater

Project Description:

N/A 10 New 15,660 175$                 2,740,500$         4,704,000$                    6,115,000$                    2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 6,115,000$     

Total 100% 6,115,000$     

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

The project includes the installation of approximately 15,660 feet of 10-inch diameter pipeline. The 
proposed trunk extends along Adams Street, Hermosa Drive, and Jefferson Street, from 380 feet 
southeast of Lincoln Avenue to 2,600 feet south of Hermosa Drive. This project will connect future 
users along the south central portion of the service area to the system. The locations of the new trunk 
sewers are conceptual and are likely to change during the pre-design and design phase of project 
implementation.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-41
Project Name: New Trunk Sewer along Palmyrita Avenue 
System Type: Wastewater

Project Description:

N/A 10 New 2,540 175$                 444,500$            763,000$                         992,000$                       2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 992,000$         

Total 100% 992,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

The project includes the installation of approximately 2,540 feet of 10-inch diameter pipeline. The 
proposed trunk sewer extends along Palmyrita Avenue between Mt. Vernon Avenue and to 2,540 feet 
east of Mt Vernon Avenue. This project will connect future users within the northeast corner of the 
service area to the system. The locations of the new trunk sewers are conceptual and are likely to 
change during the pre-design and design phase of project implementation.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-42
Project Name: New Trunk Sewer along La Cadena Drive and Center Street
System Type: Wastewater

Project Description:

N/A 10 New 9,870 175$                 1,727,250$          2,965,000$                    3,854,000$                   2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 3,854,000$     

Total 100% 3,854,000$     

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

The project includes the installation of approximately 9,870 feet of 10-inch diameter pipeline. The 
proposed trunk is along La Cadena Drive and Central Street 420 feet southwest of Villa Street to Mt. 
Vernon Avenue. This project will connect future users within the northeast corner of the service area to 
the system. The locations of the new trunk sewers are conceptual and are likely to change during the 
pre-design and design phase of project implementation.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-43
Project Name: New Trunk Sewer along Washington Street
System Type: Wastewater

Project Description:

N/A 10 New 1,930 175$                 337,750$              580,000$                        754,000$                       2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 754,000$         

Total 100% 754,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

The project includes the installation of approximately 1,930 feet of 10-inch diameter pipeline. The 
proposed trunk would extend from the intersection of Washington Street and Highridge Street south to 
Hermosa Drive. This project will connect future users within the south central portion of the service 
area to the system. The locations of the new trunk sewers are conceptual and are likely to change 
during the pre-design and design phase of project implementation.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-44A
Project Name: New Trunk Sewer along Lincoln Avenue and Grace Street
System Type: Wastewater

Project Description:

N/A 12 New 6,400 185$                 1,184,000$         2,032,000$                    2,642,000$                   2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 2,642,000$     

Total 100% 2,642,000$     

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

The project includes the installation of approximately 6,400 feet of 12-inch diameter pipeline. The 
proposed trunk extends along Lincoln Avenue, and Grace Street from Madison Street to Dufferin 
Avenue. This project will connect future users within the south central portion of the service area to the 
system. The locations of the new trunk sewers are conceptual and are likely to change during the pre-
design and design phase of project implementation.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: GM-44B
Project Name: New Trunk Sewer along Grace Street
System Type: Wastewater

Project Description:

N/A 10 New 3,010 175$                 526,750$             904,000$                        1,175,000$                    2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 1,175,000$      

Total 100% 1,175,000$      

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Gravity Main

The project includes the installation of approximately 3,010 feet of 10-inch diameter pipeline. The 
proposed trunk extends along Grace Street between Dufferin Avenue and Bradley Street. This project 
will connect future users within the south central portion of the service area to the system. The 
locations of the new trunk sewers are conceptual and are likely to change during the pre-design and 
design phase of project implementation.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: LS-1
Project Name: JFK Lift Station
System Type: Wastewater

Project Description:

0.12 0.50 Replace N/A N/A 794,000$             1,363,000$                     1,772,000$                    2023

Percent Cost ($)
0% -$                   

Future Users 100% 1,772,000$      

Total 100% 1,772,000$      

Notes on Cost Estimation:

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Capital Improvement 

Cost(3) ($)
Lift Station

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

This project includes the replacement of the existing JFK Lift Station. It is predicted that build out 
PWWF conditions will exceed the existing lift stations firm pumping capacity. It is recommended that 
the lift station be replaced with a lift station with a firm pumping capacity of 0.50 mgd.

Proposed Size 
(mgd)

Existing Users

Baseline Construction Cost based on Lift Station Cost Curve formula. This 
Project will mitigate a future deficiency within the existing system as a result 
of new development, therefore, future users are assigned 100-percent of the 
cost. 

Project Element
Replace/ 

New
Length 

(ft)
Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)

Reimbursement Category

Existing Size 
(mgd)

Project 
Schedule

Estimated 

Construction Cost(2) 

($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: Ls-2
Project Name: New Woodcrest Lift Station 
System Type: Wastewater

Project Description:

N/A 1.25 New N/A N/A 1,172,000$         2,012,000$                    2,615,000$                   2024

Percent Cost ($)
0% -$                   

Future Users 100% 2,615,000$     

Total 100% 2,615,000$     

Notes on Cost Estimation:

This project will serve future growth within the proposed Wood Crest development area within the 
southern portion of Tequesquite Basin. This project includes the installation of a lift station with a firm 
pumping capacity of 1.25 mgd at Van Buren Boulevard and Washington Street. This project is 
associated with projects GM-35 and FM-2.

Project Element
Existing Size 

(mgd)
Proposed Size 

(mgd)
Replace/ 

New
Length 

(ft)
Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Project 

Schedule
Lift Station

Reimbursement Category

Existing Users

Baseline Construction Cost based on Lift Station Cost Curve formula.This 
Project will service new development, therefore, future users are assigned 
100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: Ls-3
Project Name: New Lift Station 
System Type: Wastewater

Project Description:

N/A 1.45 New N/A N/A 1,277,000$          2,192,000$                    2,849,000$                   2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 2,849,000$     

Total 100% 2,849,000$     

Notes on Cost Estimation:

Reimbursement Category

Existing Users

Baseline Construction Cost based on Lift Station Cost Curve formula.This 
Project will service new development, therefore, future users are assigned 
100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Lift Station

This project will service future growth along the southern central portion of the Phoenix This project 
consists of the installation of a new lift station with a firm capacity of 1.45 mgd. This project will 
connect future users with the south central portion of the Phoenix Basin to the collection system. The 
locations of the proposed lift station are conceptual and are likely to change during the pre-design and 
design phase of project implementation. This project is associated with GM-43 and FM-3. 

Project Element
Existing Size 

(mgd)
Proposed Size 

(mgd)
Replace/ 

New
Length 

(ft)
Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: FM-1
Project Name: JFK Lift Station Force Main 
System Type: Wastewater

Project Description:

N/A 6 New 4,720 170$                 802,400$            1,377,000$                      1,790,000$                    2023

Percent Cost ($)
0% -$                   

Future Users 100% 1,790,000$     

Total 100% 1,790,000$     

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This Project will mitigate a future deficiency within the existing system as a 
result of new development, therefore, future users are assigned 100-percent 
of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Force Main

This project includes the installation of approximately 4,720 feet of 6-inch diameter force main parallel 
to JFK Lift Stations existing 4-inch diameter force main. The purpose of this project is to mitigate high 
velocities through the exiting force main under build out PWWF conditions. This project is associated 
with LS-1.

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: FM-2
Project Name: New Woodcrest Force Main
System Type: Wastewater

Project Description:

N/A 8 New 11,200 170$                 1,904,000$         3,268,000$                    4,249,000$                   2024

Percent Cost ($)
0% -$                   

Future Users 100% 4,249,000$     

Total 100% 4,249,000$     

Notes on Cost Estimation:

This project will serve future growth within the proposed Wood Crest development area within the 
southern portion of Tequesquite Basin. This project consists of the installation of approximately 11,200 
feet of 8-inch diameter force main along Van Buren Boulevard between Washington Street and Wood 
Street. This project is associated with LS-2 and GM-35.

Project Element
Existing 

Diameter (in)
Proposed 

Diameter (in)
Replace/ 

New
Length 

(ft)
Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Project 

Schedule
Force Main

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: FM-3
Project Name: New Force Main
System Type: Wastewater

Project Description:

N/A 8 New 1,730 170$                 294,100$            505,000$                        656,000$                       2028-2037

Percent Cost ($)
0% -$                   

Future Users 100% 656,000$         

Total 100% 656,000$         

Notes on Cost Estimation:

Reimbursement Category

Existing Users

This Project will service new development, therefore, future users are 
assigned 100-percent of the cost.

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation: Project Detail:

Project 
Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Force Main

This project will serve future users within the south central portion of the Phoenix Basin. This project 
includes the installation of 1,730 feet of 8-inch diameter force main from proposed LS-3 to Washington 
Street. The locations of the proposed lift station are conceptual and are likely to change during the pre-
design and design phase of project implementation. The project is associated with GM-43 and LS-3.

Project Element
Existing 

Diameter (in)
Proposed 

Diameter (in)
Replace/ 

New
Length 

(ft)
Unit Cost(1) 

($/ft)

Baseline 
Construction 

Cost ($)
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Section 1 

PURPOSE 

This report discusses the findings from the evaluation that Carollo conducted of the capacity and 
existing operations of the City A/A Trunk Sewer. The A/A Trunk Sewer is a 48-inch diameter 
sewer that conveys flow to the City’s RWQCP. Figure 1 shows an overview of the A/A Trunk 
Sewer evaluation area within the RWQCP. The City is concerned that the current flow conditions 
are higher than the existing capacity of the A/A Trunk Sewer. Questions regarding the A/A Trunk 
Sewer capacity began when City staff noticed that the flow height in the A/A Trunk Sewer flows 
was close to the top of pipe at the metering station. Figure 2 shows the A/A Trunk Sewer almost 
full at the metering station on December 19, 2017 around 3:00 pm. The City requested an 
evaluation that includes the following tasks:  

• Review of existing information. 
• Inspection - with CCTV data to determine A/A Trunk Sewer's structural condition or 

potential blockages. 
• Hydraulic analysis update based on concurrent flow and level data at A/A Trunk Sewer's 

metering station and RWQCP's headworks. 

 

Figure 1 A/A Trunk Sewer Overview within the RWQCP 
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Figure 2 A/A Trunk Sewer Metering Station - December 19, 2017 

Section 2 

RECORD DRAWINGS 

Record drawings were reviewed in order to understand the hydraulics conditions and flow levels 
at the RWQCP headworks. According to record drawing, the City's RWQCP headworks was 
designed to maintain a HGL of 710.34-feet at an influent flow rate of 70 mgd and maintain a 
HGL of 710.45-feet at an influent flow rate of 100 mgd. Under these flows the A/A trunk would 
surcharge by approximately 6-inches above the pipe crown elevation of approximately 

709.86 feet. A copy of the City's RWQCP hydraulic profile is shown on Figure 3. 

Note that the elevations above from the 1998 RWQCP hydraulic profile are different to those 

shown on the hydraulic profile for the recent plant expansion project. The reason for this is that 

for the 2012 design of the recently completed plant expansion project, the coordinates were 
changed to the NAD 83, California Coordinate System, Zone 6 using the North American Vertical 

Datum of 1988. This results in a 2.4 ft difference between the elevations shown on the 1998 

hydraulic profile and those shown on the 2012 hydraulic profile. The conclusions from the 
analysis remain the same. 
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Figure 3 RWQCP Hydraulic Profile 
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Section 3 

INSPECTION 

As part of the evaluation, the City CCTV inspected the A/A Trunk Sewer to determine the overall 
condition and identify potential blockages. The CCTV report indicated that the A/A Trunk Sewer 

is in good condition. No significant blockages were identified along the A/A Trunk Sewer. A copy 
of the CCTV report is included in Attachment A. 

Section 4 

HYDRAULIC ANALYSIS 

Carollo developed a hydraulic model of the City’s wastewater collection system as described in 
Volume 3 Chapter 4, Collection System Facilities and Hydraulic Model, of the update to the Master 
Plan. The hydraulic model was used to evaluate the wastewater collection system capacity. Sewer 
deficiencies are based on the evaluation criteria described in Volume 3, Chapter 5, Planning 
Criteria and Design Flows, of the update to the Master Plan. 

4.1   Initial Capacity Evaluation 

The capacity analysis performed for Volume 3, Chapter 7, Capacity Evaluation and Proposed 
Improvements, of the update to the Master Plan indicated that the A/A Trunk Sewer exceeded the 

maximum HGL at 90 percent of the pipe diameter (maximum d/D greater than 0.9). Figure 4 shows 
the HGL profile of the A/A trunk sewer under existing PWWF conditions.  

Even though the A/A Trunk Sewer exceeded 90 percent capacity, this did not mean it was 

deficient. In this case, a surcharged condition within a given pipeline was due to backwater effects 

created by HGL conditions at the headworks.  

The modeling software used to develop the hydraulic model, InfoSWMM, calculates the maximum 

capacity for every pipe given pipe diameter and slope. In this case, the A/A trunk sewer has a 
calculated maximum capacity of 46 mgd. However, the meter station surcharges under existing 

PWWF (roughly 24.7 mgd) conditions (Figure 4). This indicates that the meter station surcharging 
may be caused by backwater effects created from the hydraulic grade conditions at the RWQCP's 
headworks. In order to evaluate this further, additional data was requested from the City to 
confirm how the HGL conditions at the headworks impacts the A/A Trunk Sewer. The additional 
data was used to revise the hydraulic model to simulate the head conditions at the RWQCP 
headworks to see if the model would replicate the elevated hydraulic grade observed in the filed 
by City staff.  
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Figure 4 A/A Trunk Sewer HGL under existing PWWF Conditions 

4.2   Additional Capacity Evaluation 

The City collected flow and depth measurements at the meter station and headworks at two 
concurrent times on May 4, 2018. Table 1 summarizes the data collected by the City. The collected 
data was used to update the hydraulic model's depth (or stage) versus flow relationship curve at 
the simulated collection system headworks and is shown on Figure 5. Note that the initial depth 
verse flow relationship curve was based on record drawings. Figure 5 also compared model 
headworks flow elevations at varying flows with the depth versus flow relationship curve. The 
modeled depths match well compared to the developed curve. 

Table 1 Measured Data - May 4, 2018 

Time 
A/A Metering Station RWQCP Headworks 

Flow (mgd) Depth (ft) HGL (ft) Flow (mgd) Depth (ft) HGL (ft) 

7:00 2.48 0.5 706.36 12.4 1.75 707.45 

10:52 8.54 2.25 708.11 25.69 3.25 708.95 

 

Figure 5 Model Headworks Depth versus Flow Relationship Curve 
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The modeled results at the meter station were compared to the measured depth. Measurements 1 

and 2 were used to confirm the updated depth versus flow relationship curve. For each event the 
measured A/A trunk sewer flow was loaded at the A/A junction structure, while the difference 

between the measured headworks and A/A trunk sewer flows was loaded upstream along the 
Santa Ana Sewer Line. The modeled meter box depth matched well to the measured results for 

measurements 1 and 2. Figure 6 shows the HGL of the A/A trunk sewer with a flow of 12.8 mgd. 
The level HGL indicates that the backwater effects are caused by the headworks, represented by 

the outfall in the model. Therefore, the surcharging is a result of the backwater effects caused by 

the hydraulic grade conditions at the headworks. 

 

Figure 6 A/A Trunk Sewer HGL at 12.8 mgd 

Once the flow depth versus flow curve was confirmed, the model was re-run with a flow of 46 mgd 
through the A/A trunk sewer and the flow loaded along the Santa Ana Sewer Line was reduced 
until the A/A trunk sewer no longer experienced surcharge conditions. This approach was unable 

to produce observed surcharging conditions as seen by City staff in the field. To capture 
non-surcharge conditions along the A/A trunk sewer the modeled headworks floor elevation was 
lowered by 1-foot. Figure 7 shows the A/A trunk sewer's HGL under these assumptions. The HGL 
profile is no longer flat, but parallel to the trunk sewer. This confirms that the A/A trunk sewer 
surcharge conditions are caused by downstream boundary conditions. To lower the flow levels in 
the A/A trunk sewer and avoid the existing surcharge at the metering station, the City would have 
to lower the HGL conditions at the headworks. The headworks project includes replacing the 
barscreens with Multirake barscreens, which may lower the upstream HGL a few inches. However, 

to lower the HGL by a foot will require completely a new headworks and modifications to 
downstream facilities, which is not included in the current CIP. Up sizing the A/A Trunk will not 

improve the HGL. 
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Figure 7 A/A Trunk Sewer HGL at 46 mgd and Headworks Lower by 1-foot 

Section 5 

CONCLUSION 

Based on the evaluation presented above, the following conclusions can be made: 

• Review of existing information indicated that the headworks was designed to have a 

HGL of 710.34 at 70 mgd and 701.45 at 100 mgd, approximately 6-inches above A/A 
trunk crown. 

• The inspection indicated that the A/A trunk sewer was in good condition and did not 
have blockages. 

• The initial hydraulic analysis showed that the 48-inch A/A trunk sewer has sufficient 
capacity for existing PWWF conditions and that the surcharge conditions are caused by 

backwater effects created by hydraulic boundary conditions at the RWQCP headworks. 

• The updated hydraulic analysis confirmed that the A/A trunk sewer has sufficient 
capacity for existing PWWF conditions and that the surcharge conditions are caused by 
backwater effects created by hydraulic boundary conditions at the RWQCP headworks. 

• The hydraulic grade conditions at the headworks will need to be lowered by 
approximately 1-foot in order to mitigate surcharge conditions along the A/A trunk 
sewer. 
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CCTV REPORT 
 





ACORN STRIVERSIDE, CA

27VCP CCOL-MWS-3001674COL-MWS-3001727

1/4/2018 11:58:16 PM

COL-PMWS-3002934

1/4/2018 11:43:33 PM

652.9 Stopped JACOB ZEIGLER

1/4/2018 11:33:48 PM

Pipeline segment
ref:

City: Street:

Upstream manhole No: Downstream manhole No: Material: Shape: Height: Width:

Scheduled date: Start date/time: End date/time:

Length surveyed: Status: Surveyed by: Work order:

Additional info:

Purpose: Weather: Condition:

SITE DATA

INSPECTION DATA

OBSERVATIONS
Footage Length Clock From Clock To Code Modifiers/Severity RatingRev.

Observations by Inspections

CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

0.0 No START WITH FLOW
0.0 No AMH
0.0 No MWL

171.2 No 6 DAGS
240.3 No 2 CL
240.3 No 10 CL
289.6 No 10 CL
289.6 No 2 CL
293.0 No 12 TFA
298.4 No 2 CL
298.4 No 10 CL
377.2 No 12 TFA
434.5 No 6 DAGS
649.4 No 2 CLObservations By Inspections Page of1 2Friday, January 05, 2018 5:07 AM



649.4 No 2 CL
649.4 No 10 CL
652.9 No AMH
652.9 No STOP

Footage Length Clock From Clock To Code Modifiers/Severity RatingRev.
OBSERVATIONS

CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

Observations By Inspections Page of2 2Friday, January 05, 2018 5:07 AM



CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

Main Inspection with Pipe-Run Graph
Street:Project Name:

RWQCP
Pipeline segment ref:

COL-PMWS-3002934
City:

RIVERSIDE, CA

Width: Height:

27
Material:

VCP
Direction:

Downstream

Location code:

Length surveyed:

652.9

ACORN ST

1/4/2018
Start date/time:

Weather: Media label:

Page of1 1Main Inspection with Pipe-Run Friday, January 05, 2018 5:06 AM



City:Street:

Width:

Upstream manhole No:

Height:

Pipe joint length: Total length:

Sewer use:

Location code:Pre-cleaningPurpose: Sewer category:

Material:

Additional info:

Shape:

Grade to invert:

Drainage area:

Location details: Rim to grade:

Weather:

Direction:

RIVERSIDE, CAACORN ST

H

JACOB ZEIGLER

2018/01/04

Downstream manhole No:

COL-MWS-3001727

COL-MWS-3001674
Rim to grade:

D 27

C VCP 649.8

Work order:

Ln. method:

Grade Amount of Structural
Defects

Structural
Segment Grade

Structural

Year laid:

Structural Quick
Rating

O&M Segment
Grade

 O&M Pipe Rating Overall Pipe Rating
Index

Certificate No:
U-1208-6135

Pipeline segment ref:
COL-PMWS-3002934

Owner:Surveyed by:

Grade to invert: Flow control:

Year renewed:

Date cleaned:
2018/01/03

Survey Customer

652.9
Length surveyed: Media label:

Start date/time:
23:43

Rim to invert:

Rim to invert:

Amount of O&M
Defects

 O&M Quick
Rating

Structural Pipe
Rating

O&M Overall Pipe
Structural Pipe
Rating Index

O&M Pipe Rating
Index

Overall Pipe
Rating

PACP Sewer Report

CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

1

2

3

4

5

0

160

0

0

0

0

320

0

0

0

320 2Z00 2

0

2

0

0

0

0

4

0

0

0

4 2200 2 324 2

Sheet number:

Starting access point:
Easting: Northing: Elevation: Coordinate system: GPS accuracy:
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0.0 17 AMH 3001727

0.0 26 MWL 20
171.2 199 DAGS 5 6 O&M 2

240.3 354 CL S01 2 S 2

240.3 379 CL S02 10 S 2

289.6 455 CL F02 10 S 2

289.6 471 CL F01 2 S 2

293.0 488 TFA 6 12
298.4 519 CL S03 2 S 2

298.4 526 CL S04 10 S 2

377.2 599 TFA 6 12
434.5 654 DAGS 5 6 O&M 2

649.4 825 CL F03 2 S 2

649.4 834 CL F04 10 S 2

652.9 869 AMH 3001674

JACOB ZEIGLER
Surveyed by: Owner: Start date/time:

2018/01/04
Upstream manhole No:
COL-MWS-3001727

Pipeline segment ref:
COL-PMWS-3002934

Sheet number:

Distance (Feet)
(Meters)

Video Ref. Circumferential
Location

ValueContinuous
Defect

At/From to

Remarks
Inches (mm)S/M/L

Image Ref.
%

1st 2nd

JointModifier/
Severity

Family Rating

CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

Group/
Descriptor

PACP Sewer Report Page of2 2Friday, January 05, 2018 5:08 AM



ACORN STRIVERSIDE, CA

27VCP CCOL-MWS-3001672COL-MWS-3001674

1/5/2018 12:16:10 AM

COL-PWS-3003363

1/5/2018 12:02:20 AM

569.4 Stopped JACOB ZEIGLER

1/5/2018 12:01:53 AM

Pipeline segment
ref:

City: Street:

Upstream manhole No: Downstream manhole No: Material: Shape: Height: Width:

Scheduled date: Start date/time: End date/time:

Length surveyed: Status: Surveyed by: Work order:

Additional info:

Purpose: Weather: Condition:

SITE DATA

INSPECTION DATA

OBSERVATIONS
Footage Length Clock From Clock To Code Modifiers/Severity RatingRev.

Observations by Inspections

CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

0.0 No START WITH FLOW
0.0 No AMH
0.0 No MWL
15.1 No 2 CL
15.1 No 10 CL
34.7 No 12 TFA
55.2 No 2 CL
55.2 No 10 CL
100.6 No 10 CL
101.6 No 2 CL
110.4 No 2 TF
126.4 No 6 DAGS
416.6 No 6 DAR
558.2 No 6 DAGSObservations By Inspections Page of1 2Friday, January 05, 2018 5:10 AM



558.2 No 6 DAGS
569.4 No MGO
569.4 No MSA

Footage Length Clock From Clock To Code Modifiers/Severity RatingRev.
OBSERVATIONS

CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

Observations By Inspections Page of2 2Friday, January 05, 2018 5:10 AM



CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

Main Inspection with Pipe-Run Graph
Street:Project Name:

RWQCP
Pipeline segment ref:

COL-PWS-3003363
City:

RIVERSIDE, CA

Width: Height:

27
Material:

VCP
Direction:

Downstream

Location code:

Length surveyed:

569.4

ACORN ST

1/5/2018
Start date/time:

Weather: Media label:
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City:Street:

Width:

Upstream manhole No:

Height:

Pipe joint length: Total length:

Sewer use:

Location code:Pre-cleaningPurpose: Sewer category:

Material:

Additional info:

Shape:

Grade to invert:

Drainage area:

Location details: Rim to grade:

Weather:

Direction:

RIVERSIDE, CAACORN ST

H

JACOB ZEIGLER

2018/01/05

Downstream manhole No:

COL-MWS-3001674

COL-MWS-3001672
Rim to grade:

D 27

C VCP 599.8

Work order:

Ln. method:

Grade Amount of Structural
Defects

Structural
Segment Grade

Structural

Year laid:

Structural Quick
Rating

O&M Segment
Grade

 O&M Pipe Rating Overall Pipe Rating
Index

Certificate No:
U-1208-6135

Pipeline segment ref:
COL-PWS-3003363

Owner:Surveyed by:

Grade to invert: Flow control:

Year renewed:

Date cleaned:
2018/01/03

Survey Customer

569.4
Length surveyed: Media label:

Start date/time:
00:02

Rim to invert:

Rim to invert:

Amount of O&M
Defects

 O&M Quick
Rating

Structural Pipe
Rating

O&M Overall Pipe
Structural Pipe
Rating Index

O&M Pipe Rating
Index

Overall Pipe
Rating

PACP Sewer Report

CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

1

2

3

4

5

0

18

0

0

0

0

36

0

0

0

36 2B00 2

0

87

0

0

0

0

174

0

0

0

174 2P00 2 210 2

Sheet number:

Starting access point:
Easting: Northing: Elevation: Coordinate system: GPS accuracy:
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0.0 3 AMH 3001674

0.0 13 MWL 20
15.1 50 CL S01 2 S 2

15.1 58 CL S02 10 S 2

34.7 97 TFA 6 12
55.2 145 CL F01 2 S 2

55.2 152 CL F02 10 S 2

100.6 202 CL 10 S 2

101.6 215 CL 2 S 2

110.4 235 TF 4 2
126.4 270 DAGS S03 5 6 O&M 2

416.6 538 DAR 10 6 O&M 2

558.2 716 DAGS F03 5 6 O&M 2

569.4 765 MGO RWQCP-COL-M
WS-3001674-C
OL-MWS-30016

72 MGO at
569.4 ft (D).jpg

OUT OF CABLE
ZOOM TO MH

569.4 820 MSA ZOOM TO MH

JACOB ZEIGLER
Surveyed by: Owner: Start date/time:

2018/01/05
Upstream manhole No:
COL-MWS-3001674

Pipeline segment ref:
COL-PWS-3003363

Sheet number:

Distance (Feet)
(Meters)

Video Ref. Circumferential
Location

ValueContinuous
Defect

At/From to

Remarks
Inches (mm)S/M/L

Image Ref.
%

1st 2nd

JointModifier/
Severity

Family Rating

CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

Group/
Descriptor
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ACORN STRIVERSIDE, CA

27VCP CCOL-MWS-3001675COL-MWS-3001672

1/5/2018 1:57:12 AM

COL-PWS-3003725

1/5/2018 1:38:25 AM

623.8 Stopped JACOB ZEIGLER

1/5/2018 1:34:47 AM

Pipeline segment
ref:

City: Street:

Upstream manhole No: Downstream manhole No: Material: Shape: Height: Width:

Scheduled date: Start date/time: End date/time:

Length surveyed: Status: Surveyed by: Work order:

Additional info:

Purpose: Weather: Condition:

SITE DATA

INSPECTION DATA

OBSERVATIONS
Footage Length Clock From Clock To Code Modifiers/Severity RatingRev.

Observations by Inspections

CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

0.0 Yes START AGAINST FLOW
0.0 Yes AMH
0.0 Yes MWL
29.9 Yes 2 CL
29.9 Yes 10 CL
200.1 Yes 6 DSZ
211.8 Yes 12 TBA
419.4 Yes 10 CL
419.4 Yes 2 CL
525.5 Yes 2 TBA
572.1 Yes 10 CL
572.1 Yes 2 CL
623.3 Yes 6 OBZ
623.8 Yes 6 DSZObservations By Inspections Page of1 2Friday, January 05, 2018 5:14 AM



623.8 Yes 6 DSZ
623.8 Yes AMH
623.8 Yes STOP

Footage Length Clock From Clock To Code Modifiers/Severity RatingRev.
OBSERVATIONS

CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

Observations By Inspections Page of2 2Friday, January 05, 2018 5:14 AM



CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

Main Inspection with Pipe-Run Graph
Street:Project Name:

RWQCP
Pipeline segment ref:

COL-PWS-3003725
City:

RIVERSIDE, CA

Width: Height:

27
Material:

VCP
Direction:

UPSTREAM

Location code:

Length surveyed:

623.8

ACORN ST

1/5/2018
Start date/time:

Weather: Media label:
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City:Street:

Width:

Upstream manhole No:

Height:

Pipe joint length: Total length:

Sewer use:

Location code:Pre-cleaningPurpose: Sewer category:

Material:

Additional info:

Shape:

Grade to invert:

Drainage area:

Location details: Rim to grade:

Weather:

Direction:

RIVERSIDE, CAACORN ST

H

JACOB ZEIGLER

2018/01/05

Downstream manhole No:

COL-MWS-3001672

COL-MWS-3001675
Rim to grade:

U 27

C VCP 623.6

Work order:

Ln. method:

Grade Amount of Structural
Defects

Structural
Segment Grade

Structural

Year laid:

Structural Quick
Rating

O&M Segment
Grade

 O&M Pipe Rating Overall Pipe Rating
Index

Certificate No:
U-1208-6135

Pipeline segment ref:
COL-PWS-3003725

Owner:Surveyed by:

Grade to invert: Flow control:

Year renewed:

Date cleaned:
2018/01/03

Survey Customer

623.8
Length surveyed: Media label:

Start date/time:
01:38

Rim to invert:

Rim to invert:

Amount of O&M
Defects

 O&M Quick
Rating

Structural Pipe
Rating

O&M Overall Pipe
Structural Pipe
Rating Index

O&M Pipe Rating
Index

Overall Pipe
Rating

PACP Sewer Report

CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

1

2

3

4

5

0

64

0

0

0

0

128

0

0

0

128 2K00 2

0

0

2

0

0

0

0

258

0

0

258 3P00 3 386 2.573333

Sheet number:

Starting access point:
Easting: Northing: Elevation: Coordinate system: GPS accuracy:
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0.0 11 AMH 3001675

0.0 20 MWL 15
29.9 120 CL 2 S 2

29.9 130 CL 10 S 2

200.1 396 DSZ S01 10 6 O&M 2 DEBRIS

211.8 307 TBA 4 12
419.4 563 CL S02 10 S 2

419.4 579 CL S03 2 S 2

525.5 699 TBA 4 2
572.1 813 CL F02 10 S 2

572.1 824 CL F03 2 S 2

623.3 933 OBZ 20 6 RWQCP-COL-M
WS-3001672-C
OL-MWS-30016

75 OBZ at
623.3 ft (U).jpg

O&M 3 CORE SAMPLE?

623.8 972 DSZ F01 15 6 O&M 3 DEBRIS

623.8 999 AMH 3001672

JACOB ZEIGLER
Surveyed by: Owner: Start date/time:

2018/01/05
Upstream manhole No:
COL-MWS-3001672

Pipeline segment ref:
COL-PWS-3003725

Sheet number:

Distance (Feet)
(Meters)

Video Ref. Circumferential
Location

ValueContinuous
Defect

At/From to

Remarks
Inches (mm)S/M/L

Image Ref.
%

1st 2nd

JointModifier/
Severity

Family Rating

CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

Group/
Descriptor
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ACORN STRIVERSIDE, CA

27VCP CCOL-MWS-3001676COL-MWS-3001675

1/5/2018 1:04:27 AM

COL-PWS-3004096

1/5/2018 12:58:05 AM

340.8 Stopped JACOB ZEIGLER

1/5/2018 12:56:06 AM

Pipeline segment
ref:

City: Street:

Upstream manhole No: Downstream manhole No: Material: Shape: Height: Width:

Scheduled date: Start date/time: End date/time:

Length surveyed: Status: Surveyed by: Work order:

Additional info:

Purpose: Weather: Condition:

SITE DATA

INSPECTION DATA

OBSERVATIONS
Footage Length Clock From Clock To Code Modifiers/Severity RatingRev.

Observations by Inspections

CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

0.0 No START WITH FLOW
0.0 No AMH
0.0 No MWL

340.8 No AMH
340.8 No STOP
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CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

Main Inspection with Pipe-Run Graph
Street:Project Name:

RWQCP
Pipeline segment ref:

COL-PWS-3004096
City:

RIVERSIDE, CA

Width: Height:

27
Material:

VCP
Direction:

Downstream

Location code:

Length surveyed:

340.8

ACORN ST

1/5/2018
Start date/time:

Weather: Media label:
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City:Street:

Width:

Upstream manhole No:

Height:

Pipe joint length: Total length:

Sewer use:

Location code:Pre-cleaningPurpose: Sewer category:

Material:

Additional info:

Shape:

Grade to invert:

Drainage area:

Location details: Rim to grade:

Weather:

Direction:

RIVERSIDE, CAACORN ST

Z

JACOB ZEIGLER

2018/01/05

Downstream manhole No:

COL-MWS-3001675

COL-MWS-3001676
Rim to grade:

D 27

C VCP 355.6

Work order:

Ln. method:

Grade Amount of Structural
Defects

Structural
Segment Grade

Structural

Year laid:

Structural Quick
Rating

O&M Segment
Grade

 O&M Pipe Rating Overall Pipe Rating
Index

Certificate No:
U-1208-6135

Pipeline segment ref:
COL-PWS-3004096

Owner:Surveyed by:

Grade to invert: Flow control:

Year renewed:

Date cleaned:

Survey Customer

340.8
Length surveyed: Media label:

Start date/time:
00:58

Rim to invert:
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Chapter 8 

LIFT STATION CONDITION ASSESSMENT 

8.1   Purpose 

The purpose of this Chapter is to summarize the results of condition assessment of six lift stations 
in the Wastewater Collection System located throughout the City and suggest recommendations 
for capital improvements. 

8.2   Background 

The City Public Works Department's Wastewater Division currently operates and maintains a 
wastewater collection system that includes twenty sewer lift stations. As part of the update of the 
Master Plan, Carollo conducted an assessment of six of the City's lift stations to determine their 
capital needs over the next 20 years. 

8.3   Condition Assessment Methodology 

This lift station assessment was conducted using a visual condition assessment process 
supplemented with information gathered from the City's maintenance system, record drawings, 
and input from City staff. The visual condition assessment process was tailored for the purpose of 

developing capital projects for inclusion in the update to the Master Plan. At a later date, the City 
will use the same methodology to conduct condition assessments for the remaining lift stations 
to determine their capital needs. The workflow in Figure 8.1 summarizes the overall process for 
the assessment of the lift stations and development of the results. 

 

Figure 8.1 Condition Assessment Workflow 
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The following sections describe major steps of the assessment process in more detail. 

8.3.1   Lift Stations Assessed 

Six lift stations were identified for assessment. These sites were chosen because of their large 
capacity or known issues in need of repair. Detailed descriptions of the lift stations are included in 
Section 8.4 of this Chapter. 

The names of the stations and their addresses are: 

1. Wood Road (7802 Wood Road). 
2. Pierce Street (3930 Pierce Street). 
3. University Knolls (899 N. University Avenue). 
4. Western (7700 Western Avenue). 
5. MLK 2 (9220 Wood Road). 
6. Garden Hills (6364 Garden Hill Way). 

Figure 8.2 shows the location of these stations. 

 

Figure 8.2 Map of Lift Stations Included in Condition Assessment Study 

8.3.2   Information Gathering 

The information collected plays a crucial role in an evaluation or assessment study. In order to 
verify the assets and primary attributes at each site, a list of assets from the City's maintenance 
system is helpful. In addition, a review of previous studies and station drawings provide details 
about the site construction and operation. The following information was used to prepare for and 

supplement the visual observations made while in the field. 
• Record Drawings - Drawings from the original construction and major upgrades were 

provided and reviewed to understand the timing of station construction, station design, 
site layout, equipment and structure locations, and buried assets. 

• Maintenance System Data - List of major equipment and size information. Work order 
history. This information was used to understand the history of the station assets. 
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• Wastewater Lift Station Asset Condition Assessment Report - August 2008 report 
prepared by Jim Slider, Wastewater Mechanical Maintenance Supervisor from the City's 
Wastewater Division. The report included basic information about the station, an 
assessment of the major asset systems, and recommendations for improvements. 

• Sewer Lift Station and Force Main Guidelines - A 2012 document developed by the City 
to describe the requirements and options for the construction of new lift stations. 

8.3.3   Pre-Assessment Workshop 

A pre-assessment workshop was held on February 16, 2017 at the City's RWQCP. The purpose of 

the meeting was to review the gathered information, request additional information, present the 
assessment process for City feedback, and to solicit input from the City on the issues and concerns 
for each of the six stations. Input from staff focused in the areas of past and present issues, 
problem areas, concerns, and any improvements needed or wanted for each site. The input 

gathered during the workshop was used to develop the field forms. 

8.3.4   Field Form Templates 

Field forms were developed to facilitate a consistent and repeatable process for City staff to 
replicate for the other stations and for assessments as part of future master plans. We recommend 
performing a condition assessment at a minimum with every master plan update. The forms were 

designed to focus on capital improvement needs, incorporate issues and concerns for each site, 
and were structured around existing City guidelines or standards. The forms were designed to 

evaluate the condition of equipment and asset systems. The forms were organized into focus 
areas to help conduct a consistent assessment process. The areas of focus for all stations are: 

• Site and Grounds. 
• Pumps and Piping. 
• Wet Well and Structures. 
• Electrical and Instrumentation. 
• Emergency Power. 

The City provided the 2012 Sewer Lift Station and Force Main Guidelines. These guidelines were 
intended for use by developers constructing new lift stations. The criteria from the guidelines in 
each of the focus areas were added to the field forms for the assessors to evaluate. Due to the 
variability of station designs, not all guidelines apply to all stations. For example, the requirement 
for a standby generator at the site is intended to apply to larger stations, whereas having a 
connection for a portable generator is applicable to smaller stations. 

The list of assets for each location was appended to the forms. The forms contained areas for 
assessors to note observations and list recommendations and needed improvements. Completed 
forms are included in Appendix 8A. 

8.3.5   Condition Scoring 

Observations and evaluation for each area of focus for each station were summarized into a 
single 1 to 5 score. The purpose of the score is to communicate the timing until a major upgrade, 
rehabilitation, or replacement is needed in this area. The score is a generalized condition for all 

assets in the area of focus of that lift station, with 5 being the worst condition and 1 being the best. 
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The score is based on professional judgment and is subject to interpretation. Table 8.1 describes 
the condition scores and the timing they are meant to represent. 

Table 8.1 Condition Score Explanation 

Score 
Timing of Next 

Action 
General Description 

1 More than 20 years Newly installed, best possible condition 

2 16 to 20 years Good condition 

3 11 to 15 years Fair condition, normal maintenance required 

4 6 to 10 years Poor condition, in need of minor repairs 

5 Within 5 years Worst condition, broken or does not meet station requirements 
Notes: 
(1) Timing based on professional judgment of assessors of next major upgrade, rehabilitation, or replacement. 
(2) Scores are meant to summarize the general condition of all assets in the specific area of focus. 

8.3.6   Assessment and Development of Recommendations 

The assessments of the six lift stations occurred on March 22 and 23, 2017. The recommendations 

for each site were developed based on the observations from the assessors. The assessors used 

the time in the field to visually inspect the major components, noting any repair and rehabilitation 
needs, identifying areas in need of more detailed inspection techniques (e.g., concrete coring or 
assessment), filling out the field forms, and look for CIP-level projects for the update of the Master 
Plan. 

The assessment team included four engineers from Carollo and one City staff member: 

• Ponce Navarro - Wastewater Mechanical Supervisor (City). 
• David Baranowski - Assessment Task Lead/Civil Engineer (Carollo). 
• James Doering - Structural Engineer (Carollo). 
• Khalil Kairouz - Mechanical Engineer (Carollo). 
• John Briones - Electrical Engineer (Carollo). 

The observations and recommendations were presented to the City for review and feedback on 

April 19, 2017. 

The observations and recommendations from each assessor were combined into a single set of 
recommendations for each site. The recommended improvements were organized into two time 

frames: near-term and long-term. Near-term projects are recommended for the next 10 years and 

generally coincide with condition scores of 4 and 5. Long-term projects are recommended for 
completion between 10 and 20 years. These timeframes are based on professional judgment and 

consider the timing of related components and other affected items. The recommendations and 

CIP needs presented in this Chapter are based solely on the condition of the assets. CIP needs 
pertaining to capacity and other factors will be combined in Volume 7, CIP and Overall 
Implementation of the update of the Master Plan. 

8.3.7   Cost Estimate Preparation 

Cost estimates were completed for each recommended project. The costs were developed in 

accordance with Volume 2, Chapter 4, Basis of Cost Estimates, of this update of the Master Plan. 
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The presented costs are considered Class 4 estimates. The costs are based on the AACE 
International's definitions of the five "class estimates" in AACE International Recommended 
Practice No. 18R-97. The expected accuracy of any estimates included herein is 30 percent over 

the estimate to 15 percent under the estimate. 

8.4   Assessment Findings and Recommendations 
This section contains the descriptions, findings, recommendations, and cost estimates for each of 
the assessed lift stations. In addition to the recommendations for capital improvements, 
operational enhancements and safety or code considerations are noted. As noted previously, the 
recommended improvement projects for each station are categorized as near- and long-term. 

Table 8.2 below summarizes the results of condition assessments from each of the five areas of 
focus for each lift station. Each area is given a score between 1 and 5 in accordance with the 
descriptions in Section 3.35. A score of 1 is the best condition and not needing any immediate 
attention, a score of 5 is the worst condition and needing immediate action. 

Table 8.2 Condition Summary by Site and Area 

Station 
Site & 

Grounds 
Pumps & 

Piping 
Wet Well & 
Structural 

Electrical 
& Inst. 

Emergency 
Power 

Average 
Score 

University Knolls 5 5 4 4 5 4.6 
Western 4 4 5 4 5 4.4 
Pierce St. 5 4 5 4 2 4.0 
Garden Hills 4 5 4 3 3 3.8 
Wood Rd. 5 2 3 3 4 3.4 
MLK 2 3 3 2 3 3 2.8 

Notes: 
(1) Condition scores based on definition in Section 3.3.5 and adjusted to represent entire area. 

The University Knolls and Western lift stations received the most scores of 4 and 5. These stations 

are in need of the most work. The following sections contain the detailed findings used to develop 
the scores. 

8.4.1   Wood Road Lift Station 

8.4.1.1   Site Description 

The Wood Road Wastewater Lift Station is 
located at 7802 Wood Road. The station is 
located on an enclosed site adjacent to new 
homes and an arroyo. This is one of the two 
stations included in the assessment that 
includes a wet well-dry well setup. The station 
was installed in 1987 and was upgraded in the 
early 1990s and 2007. The station originally had 
two submersible pumps, but was converted to 
house four 95-hp dry-pit submersible pumps 
and two Godwin diesel powered emergency 
standby pumps. The site also contains an 
electrical building, standby generator with 
diesel tank, storage shed, and sodium 
hypochlorite tank for downstream odor control.  
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Based on a 2016 study, this station is expected to see an additional 1.17 mgd of flow in the future 
due to changes to the collection system. As a result, it is anticipated that the Wood Road wet well 
will need to be upsized to accommodate the added flows from the Van Buren sewer trunk. The 

exact size of the new wet well should be evaluated as part of the project that adds the flows from 
the Van Buren sewer trunk or if a separate project is completed to upsize the wet well before the 
Van Buren sewer trunk flow is rerouted. 

8.4.1.2   Key Findings and Scoring 

The Wood Road station received a score of 5 for the site and grounds area. Overflows have 
resulted in sewage spills leaving the site and entering the arroyo. The entry gate at the street can 
be walked around to enter the site. There are several improvements that need to be made in the 
next 5 years, which are discussed below. 

The pumps and piping are in fairly good condition. The pumps were replaced 10 years ago and are 
currently operated on soft-starts. Minor corrosion was observed on the piping and valves. 

According to City staff, the wet well has not been entered in the last 7 years. The condition of the 

concrete is unknown. The City anticipates that this station may receive additional flow in the 

future as modifications to the collection system are completed and flows are rerouted. If the 
station is to be expanded to receive more flow, the wet well size will most likely need to be 
increased. 

Another area that needs attention is the emergency power area. The station has a standby 
generator that is 20 to 30 years old and needs to be replaced within the planning period. 

8.4.1.3   Recommendations 

Near-term improvements or replacements are needed for the site and grounds focus area. Some 

minor and moderate maintenance issues are found in the pumps and piping, and wet well areas. 
The recommended near-term actions are as follows: 

Site improvements: 

• Construct site containment to prevent spills from leaving the site. 
• Improve the site lighting. 
• Repair the site pavement. 
• Extend the fence next to the entry gate at the street to restrict access to the site. 
• Consider adding secondary containment around the sodium hypochlorite tank as extra 

protection against a chemical spill. 

Pump Room Repairs: 

• Repair corrosion and repaint the pump piping. 
• Install pressure gages on the pump discharge piping. 
• Replace the soft-starts with VFDs to better control station discharge flows. According to 

the City, they plan on purchasing and installing these VFDs with City personnel. 

Wet Well Improvements: 

• Based on input from the City, it is assumed that the wet well will be expanded to 
accommodate the additional flows described above. The exact size of the expansion is 
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not known and needs to be determined during the preliminary design of the wet well 
expansion. This recommendation is included to capture the cost of the expansion.  

• However, the expansion of the wet well is not guaranteed to happen. If it is not expanded, 
then the following items are recommended. The costs for these items are included in the 

cost estimate (unless otherwise noted) because they may still need to be done depending 
on the design of the wet well expansion.  
 Replace the rebates at the wet well access hatches and install Bilco-style access 

hatches with spring-assisted hinges. 
 Remove the pump rails from the wet well. 
 Install conduit seals. 
 Perform a detailed condition inspection of the wet well concrete and piping (not 

included in cost estimate). 

The recommended long-term actions are: 

• Replace the standby generator and fuel tank. 
• Perform an additional analysis to determine the appropriate standby power generator 

size needed to support high flow conditions. The analysis should consider the electrical 
peak demands as monitored by the Electric Utility. 

• Improve the station ventilation system or upgrade all electrical components to meet 
Class I, Division 2 area classification. 

• In accordance with NFPA 820, install combustible gas sensors at the pump station to 

provide early warning of a possible gas explosion. 

8.4.1.4   Project Cost Estimates 

The recommendations were grouped into three near-term projects and two long-term projects. 
The total cost for these projects is shown below. Detailed cost estimates are included in 
Appendix 8B. 

• Near-term projects: $3,080,600. 
• Long-term projects: $587,900. 

8.4.2   Pierce Street Lift Station 

8.4.2.1   Site Description 

The Pierce Street Wastewater Lift Station is located at 
3930 Pierce Street, between the 91 freeway onramp and a 
flood control channel. This is the largest of the four dry 
well stations that the City maintains and operates. The 

station was installed in 1970 and was expanded in 1980 

and 1994. The station began as a below-grade, one wet 
well station. A second wet well was added, larger pumps 
were installed, and a building was constructed to house 
the motors. In 2010, engine driven Godwin pumps were 

added. The current station includes two 200-hp dry-pit 
submersible pumps, two 100-hp dry-pit submersible 
pumps, and two Godwin diesel powered emergency 

standby pumps. The station has two wet wells, one dry pit, 
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a motor building, an electrical building, and an enclosed generator. Sodium hypochlorite is stored 
in a tank on site and dosed into the station for downstream odor control. 

8.4.2.2   Key Findings and Scoring 

The Pierce Street station received a score of 5 in the site and grounds focus area. Due to its location 
(between 91 freeway onramp and flood control channel), site entry and exit are difficult. The site 
drains to the adjacent flood control channel and any spills on site would go into the channel with 
no way of stopping them. There are several site-related improvements that need be made in the 
short term, which are discussed in the recommendations. 

The pumps and piping in the dry well scored 4 due to significant corrosion on the pumps and 
piping. They are in need of immediate repair. A number of the valves in the dry well were recently 
replaced. 

The wet wells and structures area also received a score of 5. The wet well is difficult to clean and 
leaks into the dry well if the level is too high. Leakage in the dry well was observed during the 
assessment. Access to both wet wells has been obstructed by the installation of the Godwin 

pumps and construction of the new fence along Pierce Street. Concrete corrosion was observed 
in the walls of the wet wells along with corrosion on the covers. 

In accordance with NFPA 820, all interior spaces of the pump station (basement, first floor, and 
top level) are Class I, Division 2, due to grated covered openings between each floor, unless the 
building is continuously ventilated at a rate of 6 air changes per hour. The City should determine 

if the ventilation rate to allow the area to be unclassified is adequate. If not, any electrical items in 
the facility would need to be rated to comply with these standards. For example, the motors and 
electrical boxes do not appear to meet the NFPA Class I, Division 2 requirements. The station also 

lacked conduit seals and bushings on several of the conduits protruding from the pump station 
wet wells. In addition, the combustible gas detector was mounted near the basement ceiling, 
instead of the floor. For cost estimating purposes, we have assumed that at a minimum, the City 
would add the conduit seals and bushings and upgrade the combustible gas detector mounting. 

Due to geographic constraints of the site from multiple station expansions, many of the issues 
cannot be easily or fully remedied. The challenges of this site may only be fully resolved with a 
complete rebuild of the site; however, this may not be feasible. A study should be performed to 
evaluate relocating the station to a less constrained site. 

8.4.2.3   Recommendations 

Near-term improvements or replacements are needed for the site and grounds focus area and wet 
well and structures focus area. Moderate maintenance issues were found in pumps and piping, and 
electrical and instrumentation areas. The recommended near-term projects are as follows: 

Site Rehabilitation of Upgrades 

• Install containment berm around site to contain spills and prevent them from draining 
into adjacent channel. 

• Secure fence at the north end of the site where the site water drains into the flood control 

channel. The gap below the fence is large enough for someone to enter the site. 
• Consider adding containment curbs around hypochlorite and diesel (double-walled) tanks 

for added protection against spill. 
• Improve site lighting and clean up stray wires. 
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Dry Well Rehabilitation 

• Find and fix leak in dry well. 
• Remove corrosion and repaint pump casings and bases, pipe supports, and diesel storage 

tank. 
• Replace corroded pump supports and repaint. 
• Paint dry well piping. 
• Paint dry well walls and ceiling and coat floor with non-skid surface. 

Wet Well Rehabilitation 

• Repair and coat concrete surfaces inside of the wet wells. 
• Remove corroded items from the interior of the wet wells and replace as required with 

316 stainless steel hardware and components. 
• Paint wet well piping. 
• Replace corroded wet well access covers and rebates. 

Electrical Improvements 

• Install conduit seals for the conduits between classified hazardous areas and at the 
electrical building. This includes conduits leaving thru the existing wet well walls. 

• Provide conduit bushing at wet well conduit serving existing scum pump. 
• Reinstall H2S gas sensors closer to floor level. 
• Upgrade any non-compliant electrical components to meet NFPA standards for Class I, 

Division 2 area as appropriate. 

The recommended long-term projects are: 

• Reconfigure Godwin pump piping in wet well to alleviate wet well access issues. 
• Monitor condition of the cable tie downs at the chemical tank and replace as required. 
• Install new access points for both wet wells. 
• Perform additional analysis to determine appropriate standby power generator needed 

to support high flow conditions. Analysis to incorporate electrical peak demands as 
monitored by the Electric Utility. 

• Replace HVAC fans. 

8.4.2.4   Cost Estimates 

The recommendations were grouped into four near-term projects and two long-term projects. 
The total cost for these projects is shown below. Detailed cost estimates are included in 
Appendix 8B. 

• Near-term projects: $688,800. 
• Long-term projects: $167,900. 
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8.4.3   University Knolls Lift Station 

8.4.3.1   Site Description 

The University Knolls Wastewater Lift Station is located at 
899 North University Avenue. The station is located on the 

corner of North University Avenue and Canyon Crest Drive. 
The station was designed in 1990 and has not been upgraded 
since the original construction. The station only serves a few 
homes and has low flows. Currently, it is a single wet well 
pump station with two 3.75-hp submersible pumps, each 
rated for a flow of 30 gpm. 

8.4.3.2   Key Findings and Scoring 

Overall, this station is in poor condition. There is no site fencing or lighting, no clear distinction 
between site boundaries and the neighbor’s landscaping, and no emergency generator hookup or 
transfer switch. The 2008 assessment recommended that a flow study be performed to determine 
the actual flow to the station or if the sewer could be rearranged to flow by gravity. Based on the 

result of assessment (scored 4s and 5s), this station is in need of significant improvements and 
possibly complete replacement. 

8.4.3.3   Recommendations 

Near-term improvements or replacements are needed in the site and grounds, pumps and piping, 
and emergency power focus areas. Major areas of concern were the wet well structure and 
electrical and instrumentation. The recommended near-term projects are as follows: 

Site Improvements 

• Install site fencing and lighting. 
• Add pavement/hardscape and spill containment. 
• Replace wet well and vault hatches. 
• Trim trees and vegetation overgrowth. 
• Recoat wet well. 
• Add sump to valve vault. 

Pump and Piping Replacement 

• Replace pumps with chopper pumps and replace guide rails. 
• Replace discharge piping, add flowmeter, pressure gage, and bypass connection. 

Electrical Upgrade 

• Replace electrical cabinets and panels. 
• Install emergency generator hookup and transfer switch. 
• Install ultrasonic level sensor. 

There are no recommended long-term projects for this site. All aspects of the station are 
recommended for improvements in near-term projects. The comment from the 2012 City 

assessment to determine if the station can be bypassed to flow by gravity is recommended for 
completion in the near-term. The recommendations noted above may be unnecessary if the 

station can be bypassed. Based on our initial assessment, it is possible to bypass this pump station. 
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The results of this evaluation are presented in Volume 3, Chapter 7, Capacity Evaluation and 
Proposed Improvements. 

8.4.3.4   Cost Estimates 

The recommendations were grouped into three near-term projects. The total cost for these 
projects is shown below. Detailed cost estimates are included in Appendix 8B. 

• Near-term projects: $419,400. 
• Long-term projects: N/A. 

8.4.4   Western Lift Station 

8.4.4.1   Site Description 

The Western Wastewater Lift Station is located at 
7700 Western Avenue. The station does not appear to have 
had any upgrades or rehabilitations since it was installed in 
1987. Currently, it houses two 5-hp submersible pumps, each 
rated at 165 gpm. Like the University Knolls station, this 
station only serves a few homes and has low flows. 

8.4.4.2   Key Findings and Scoring 

This station is in overall poor condition, scoring a 4 or 5 in all 

areas. The site has settled, causing concrete to crack. Based on the analysis of run-time data for 
the past 12 months, the station has an average flow of 6,000 gallons per day. The 2008 assessment 

recommended that a flow study be performed to determine if the station could be bypassed by a 
reconfiguration of the sewers. The recommendations noted for this station may be unnecessary if 

the station can be bypassed. The City should determine if this is a feasible option before 

performing major repairs or upgrades of this station. 

Based on the result of the assessment, this station is in need of significant improvements. The site 

wall is giving way to the hillside and the concrete apron is cracked around the wet well. The 

existing pumps are not on any rails and thus serve as a maintenance problem. The age of the 
electrical equipment is not known, but appears to be original. The electrical cabinet has corrosion, 
and conduits have not been sealed. There is no emergency generator connection. 

It may be more cost effective to construct a new station adjacent to the existing station instead of 
implementing the recommended improvements. 

8.4.4.3   Recommendations 

Near-term improvements or replacements are needed in the wet well and structure and electrical 
and instrumentation focus areas. The site and grounds, pumps and piping, and emergency power 
areas are also in need of intensive maintenance. The recommended near-term projects are as 
follows: 

Site Rehabilitation 

• Replace the existing CMU site wall with appropriately sized retaining wall around the site 
and replace the damaged concrete apron slab around the entire site. 

• Replace corroded valve vault rebate. 
• Add site lighting. 
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Pump and Pipe Upgrades 

• Install pump guide rails. 
• Paint discharge piping. 
• Install flowmeter and pressure gage on discharge piping 
• Install ultra-sonic level sensor. 

Electrical System Rehabilitation 

• Install portable generator connection. 
• Install conduit seals and conduit bushings. 
• Detached pump control cable, remove cables from ladder, and install cable hangers. 
• Install intrinsically-safe wet well level cables in separate conduit back to above grade 

terminal box prior to final connection to control panel. 

Recommended long-term improvements for this station include: 

• Recoat wet well. 
• Replace lift station control panel with new PLC-based controller. 
• Replace pumps (consider upsizing based on station flow). 

8.4.4.4   Cost Estimates 

The recommendations were grouped into three near-term projects and one long-term project. 
The total cost for these projects is shown below. Detailed cost estimates are included in 
Appendix 8B. 

• Near-term projects: $242,100. 
• Long-term projects: $218,400. 

For comparison purposes, the cost of constructing a new station, based on the total flow for this 
station, including design and contingencies, is estimated at $331,000. 

8.4.5   MLK 2 Lift Station 

8.4.5.1   Site Description 

The MLK 2 wastewater lift station is located at 9220 

Wood Road. The station is located across from MLK 
High School, where the MLK No. 1 lift station is 

located. The station is along a fenced horse trail, 
making the site difficult to access. The station was 

designed in 1999 and currently houses two 5-hp 
submersible pumps, each rated at 240 gpm. 

8.4.5.2   Key Findings and Scoring 

The station received scores of 2 or 3 in all categories. 

The location of this station, along a fenced horse trail, requires a long walk or hopping of the fence 
in order to enter the site. The site has limited space for additional or temporary equipment. For 
example, it has an emergency generator hookup, but does not appear to have space to fit the 
generator on site. There is no site lighting. No conduit seals were present in the wet well or in the 
remote distribution cabinet. There was minor corrosion in the valve vault. 
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The 2008 assessment recommended a flow study to determine the actual flow of the station or if 
the sewer could be rearranged to flow by gravity. The recommendations noted for this station 

may be unnecessary if the station can be bypassed. The City should determine if this is a feasible 

option before performing major repairs or upgrades of this station. 

8.4.5.3   Recommendations 

Minimal improvements are needed to address the condition of the assets. The recommended 

near-term improvements are mostly safety and security issues and minor repairs. The 

recommended near-term projects are as follows: 

Site Security Improvements 

• Install site lighting. 
• Install locks on hatches to wet well and valve vault. 

Valve Vault Repairs 

• Repair or replace corroded pipe supports and ladder brackets in valve vault. 
• Install ventilation fan on valve vault or seal drain to wet well. 

Electrical Improvements 

• Provide conduit seals at remote distribution cabinet for wet well circuits. 
• Repair corrosion on wet well conduits and install conduit bushings. 

Recommended long-term improvements for this station include: 
• Install current monitoring equipment for the pumps to track performance. 
• Perform additional analysis to determine appropriate standby power generator needed 

to support high flow conditions. Analysis to incorporate electrical peak demands as 
monitored by the Electric Utility. 

• Paint wet well discharge piping and repaint the fence. 

8.4.5.4   Cost Estimates 

The recommendations were grouped into three near-term projects and two long-term projects. 
The total cost for these projects is shown below. Detailed cost estimates are included in 
Appendix 8B. 

• Near-term projects: $93,900. 
• Long-term projects: $88,400. 
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8.4.6   Garden Hills Lift Station 

8.4.6.1   Site Description 

The Garden Hills Wastewater Lift Station is located at 

6364 Garden Hills Way. The station is located in a 

gated community. The station was installed in 2003 to 

serve homes in the new development. The station was 
only meant to be temporary until the developer 
constructed a new station to handle more homes in 
the development. However, the station was never 
replaced and has had no upgrades or rehabilitations. 
The station houses two 15-hp self-priming vacuum 
pumps (packaged station), each rated at 125 gpm. 

8.4.6.2   Key Findings and Scoring 

The station scored 5 in pumps and piping, 4s in site and wet well, and 3s in electrical and 

emergency power. This station meets almost none of the City lift station guidelines. The station 
is in need of major improvements to reduce maintenance and increase reliability. Due to its poor 
design and construction, this station is a candidate for complete removal and replacement with a 
new submersible station. 

According to staff, the pumps lose suction frequently and can take hours to re-prime. The site is 

not paved and is in need of pavement or hardscape to control erosion. 

The electrical equipment was not rated for exposure to sewer gases. The site has a smart manhole 
cover, which relays information to a third-party system (not through SCADA) and has an 
emergency generator hookup. 

The 2008 assessment recommended a flow study to determine the actual flow of the station or if 
the sewer could be rearranged to flow by gravity. Based on our initial assessment, it is possible but 

not recommended to bypass this pump station. The results of this evaluation are presented in 

Volume 3, Chapter 7.  

8.4.6.3   Recommendations 

The near-term improvements are or replacements are needed in the pumps and piping focus area. 
Major improvements are also needed in the site and grounds and wet wells and structures focus 
areas. The recommended near-term projects are as follows: 

Pump Replacement and Station Modifications 

• Replace vacuum pumps with submersible pumps. 
• Construct valve vault. 
• Reconfigure discharge piping and install flowmeter, pressure gage, and bypass 

connection. 
• Re-coat wet well. 

Site Improvements 

• Re-grade site and install asphalt pavement or hardscape to control erosion. 
• Install spill containment. 
• Install site lighting. 
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Electrical Upgrades 

 Provide mechanical protection for the insulated ground conductor. 

 Provide above grade termination box for terminating wet well circuits. 

 Install conduit seals to wet well conduit raceways. 

 Connect smart manhole cover into City's SCADA system.  

Recommended long‐term improvements for this station include: 

 Perform additional analysis to determine appropriate standby power generator needed 

to support high flow conditions. Analysis to incorporate electrical peak demands as 

monitored by the Electric Utility. 

 Repair or replace wood fence. 

8.4.6.4   Cost Estimates 

The recommendations were grouped into three near‐term projects and one long‐term project. 

The total cost for these projects is shown below. Detailed cost estimates are included in 

Appendix B. 

 Near‐term projects: , . 

 Long‐term projects: , . 

8.5   Recommended CIP 

The recommended CIP for the six lift stations assessed for the update to the Master Plan is shown 

in Table . . The table shows the total for each station in the near‐term and long‐term. Near‐term 

is recommended for completion within the next  years and long‐term between  and  years. 

The City wants to ensure there is funding to rehabilitate and replace the  lift stations not part of 

this condition assessment. A lift station R&R program will be implemented to ensure the City has 

annual allowance for such projects. It was decided that a reasonable estimate for the ‐year 

program to rehabilitate all  lift stations would be .  M per year;  M total over ‐years. The 

program assumes an average allowance of , ,  per lift station, with the understanding that 

some may cost more than .  M and some may cost less. The ‐year program would begin in 

fiscal year / . The annual budget may change as the Lift Station R&R program is 

implemented. 

Once all updates to the Master Plan projects are recognized, more precise timing and detailed 

plans for each station's recommended projects will be established. 

Table .  Lift Station CIP Summary 

Station Near‐Term Projects Long‐Term Projects Total 

University Knolls ,  ‐ ,  

Western ,  ,  ,  

Pierce St. ,  ,  ,  

Wood Rd. , ,  ,  , ,  

Garden Hills ,  ,  ,  

MLK  ,  ,  ,  

Annual LS R&R Program , ,  , ,  , ,  

Total  , ,   , ,   , ,  
Notes: 
( ) Detailed cost estimates included in Appendix B. 
( ) Recommended timing based on engineering judgment of assessors. 
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Figure 8.3 shows the total CIP costs for each station divided into near-term and long-term 
projects. 

 

Figure 8.3 Lift Station CIP Summary 
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Appendix 8A 
CONDITION ASSESSMENT FORMS 





  Inspected By: Carollo Engineers
Date:    March 22, 2017

2017 Riverside Collection System Master Plan - Lift Station Checklist 1 of 10

Sewer Lift Station Facility Checklist

Lift Station Name: 
 Wood Road

Address/Location:
 7802 Wood Road

1) Site and Grounds
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Adequate size to provide access for trucks and 

vactor trucks
YES NO
Investigate n/a

2 Secured by 6-foot tall masonry block wall on the 
sides of the property

YES NO
Investigate n/a

Entry gate at street level can be 
walked around with ease.

3 6-ft tubular steel fence on street frontage YES NO
Investigate n/a

4 15-ft wide double gate for vehicles and 3-ft wide 
gate for personnel

YES NO
Investigate n/a

5 All metal parts are to be powder coated with the 
approved color.

YES NO
Investigate n/a

6 Site shall be provided with weed control, A.C. 
pavement, concrete driveway, adequate drainage 
facilities, and concrete sidewalks.

YES NO
Investigate n/a

Parts of site are unpaved, dirt with 
no weed control. 

7 Landscaping shall be provided in accordance with 
the surrounding area (if applicable)

YES NO
Investigate n/a

8 Potable water shall be provided to the site by 
hose bibs with anti-siphon devices, water meter, 
and a backflow device as approved by the City 
and Health Department.

YES NO
Investigate n/a

Did not observe potable water 
connection on site. 

9 Street address sign affixed to the fence YES NO
Investigate n/a

10 55W "area light" activated by a photocell YES NO
Investigate n/a

11 150W "work light" activated by a manual switch 
located in the Main Control Panel.

YES NO
Investigate n/a

Existing site lighting may not be 
150W

12 Provide space for future odor control (15'x15' 
area)

YES NO
Investigate n/a

Hypo tank on site
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Rehabilitation and Replacement or Improvements Needed
1) Improve site lighting
2) Extend entry gate to property line.
3) Install containment around the site to prevent overflows from reaching the arroyo (woodlands 

habitat). 
4) Repair site pavement, including driveway. 
5) Consider adding secondary containment around sodium hypochlorite tank as added precaution. 

Other Notes
1) Site lighting does not provide adequate light to work at night. Staff reported the need to bring in 

portable lighting towers to do night work during a recent overflow. 
2) Entry gate at street is able to be bypassed. The fence does not extend to the next property and 

abruptly ends. However, this only allows access to the driveway, as there is a secondary fence 
around the entire site. 

3) Site has history of overflows from force mail failures. The station overflows have resulted in sewage 
spills that leave the site and enter the adjacent arroyo on the north-west end of the site. The original 
site was designed with a drainage ditch that runs along the west fence line. However, this has not 
stopped sewage from escaping this ditch. Based on visual assessment, the elevation difference 
between the wet well rim appears to be roughly equal to the vegetated area. A manhole located on 
the north-west side of the site connects to the station influent line. The rim elevation of this 
manhole is also roughly equal in elevation to the wet well rim. 

4) A plastic tank for sodium hypochlorite is located on site. There is no secondary containment around 
the tank, but the tank appears to be double-walled. The City may wish is add a secondary 
containment curb as an extra layer of protection against a chemical spill. 

5) Several cracks were observed in the site pavement. The driveway is in fair to poor condition.  
6) A storage shed and portable toilet are located on the site. 
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2) Pumps and Piping
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Minimum of two identical pumps each sized for 

100% station capacity shall be installed. 
(Acceptable manufacturers are Essco, Wemco, 
ABS, KSB, Vaughan, or Fairbanks-Morse.)

YES NO
Investigate n/a

4 dry-pit submersible pumps and 
2 diesel pumps

2 Provide 100% redundancy YES NO
Investigate n/a

3 Minimum 4-inch discharge YES NO
Investigate n/a

4 UL or Factory Mutual explosion-proof rating 
without being submerged.

YES NO
Investigate n/a

5 Discharge piping within the wet well coated with 
coal tar epoxy

YES NO
Investigate n/a

Could not see pipes in wet well

6 Discharge from each pump shall exit the wet well 
and enter a concrete valve vault with easy access 
to valves, piping, and flow meter.

YES NO
Investigate n/a

Force main located in dry-pit

7 Each pump shall be provided with 150 lb swing 
check valve and shut-off valves

YES NO
Investigate n/a

8 A magnetic type flow meter (type and model to 
be approved by City) shall be installed on the 
discharge piping within the valve vault

YES NO
Investigate n/a

Could not visually inspected because 
vault lid was bolted shut

9 A bypass connection to the force main shall be 
provided

YES NO
Investigate n/a

Force main has been modified. 
Bypass connection not observed. 

10 Provide a portable, engine-drive pump with:
Acceptable manufacturers are Gorman Rupp, 
Godwin, or equal

YES NO
Investigate n/a

2 Godwin diesel pumps

Same capacity as the submersible pump. YES NO
Investigate n/a

Diesel engine-driven with 24 hours of fuel storage YES NO
Investigate n/a

Trailer mounted YES NO
Investigate n/a

Permanently installed

Minimum 4-inch discharge. YES NO
Investigate n/a
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Rehabilitation and Replacement or Improvements Needed
1) Install larger sump pump in dry well. 
2) Repair corrosion on pump piping and repaint. 
3) Install pressure gages on pump discharge piping. 
4) Fix leak on air/vacuum valve of pump no. 2.
5) Replace soft-starts with VFDs to better control station discharge flows.  

Other Notes
1) Original station was designed with two submersible pumps in wet well. Station was upgraded with 4 

dry-pit submersibles and submersibles were removed. Diesel pumps were added later as extra 
protection against spills. 

2) Corrosion observed on dry well piping. Piping in need to cleaning and repainting. 
3) Pumps are not equipped with pressure gages. Unable to tell pressure in discharge piping. 
4) Sump in south-east corner of dry well is relatively small given the number of pumps and size of flow. 

This sump and pump would have difficulty keeping up with a spill in this room. 
5) Pumping capacity at the station appears to be capable of meeting station demands. However, spills 

at this station have been the result of force main breaks. There is currently a project underway to 
upsize the force main. A redundant force main may also want to be considered. 

6) According to staff, the VFDs that controlled the pumps were replaced with soft starts during the 
2007 station upgrade. According to staff, the pumps start/stop roughly every 7 minutes. Soft starts 
help ease the surges during pump start up, but the pump still operates at full speed. VFDs allow 
pumps to operate at various speeds which would result in fewer pump start/stops. 
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3) Wet Well and Structures 
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Constructed of pre-cast concrete YES NO

Investigate n/a
The wet well is constructed of cast-
in-place concrete.

2 The interior wet well walls and roof shall be 
coated with Sancon spray-on coating or approved 
equal.

YES NO
Investigate n/a

Wet well No. 2 is coated but 
covered with debris and grease.

3 Concrete roof shall have hatch openings (one 
hatch per pump) for pump removal. Hatches shall 
be H-20 traffic rated of all stainless steel 
construction with stainless steel hardware, 
lockable diamond plate cover, spring assisted 
hinges, safety chain, and swing-out interior 
hinged safety grate.

YES NO
Investigate n/a

Pumps are located at the bottom 
level of a dry pit. Access to each 
pump (4 total) is provided by grated 
openings at the grade level deck 
from the building interior.

4 Pipe supports, brackets, and all other equipment 
and fasteners within the wet well shall be Type 
316 stainless steel.

YES NO
Investigate n/a

Not much is visible from the access 
hatch to wet well No. 2. A stainless 
steel ladder was visible, but the 
hatch rebate has severe corrosion, 
so it is assumed that the rebate is 
not stainless steel.

5 Provide rail-type guide system with intermediate 
supports to allow pump removal without removal 
of discharge piping or entering the wet well. All 
materials to be Type 316 stainless steel.

YES NO
Investigate n/a

Abandoned stainless steel guide rails 
are located at the access hatch to 
wet well No. 2.

6 All collection sewers shall join and enter a single 
manhole just prior to entering the wet well. Only 
one sewer shall enter the wet well to allow the 
City to plug influent sewer and bypass around 
wet well for maintenance and repairs.

YES NO
Investigate n/a

Influent enters a common channel 
where flow then splits to the wet 
wells.

7 Valve vault shall be precast concrete vault with 
concrete floor.

YES NO
Investigate n/a

Valves are located in dry well. 

8 Vault cover shall be galvanized checkered plate in 
easily removable sections designed for parkway 
loading.

YES NO
Investigate n/a

9 Emergency storage capacity of a minimum of 60 
minutes at peak flow plus travel time during peak 
traffic hours from City's Water Quality Control 
Plant

YES NO
Investigate n/a

No special storage tank is provided 
for handling overflows, which spill 
out onto the site. The grading of the 
site is such that sewage 
containment is limited and overflow 
goes directly into the adjacent 
arroyo (woodlands habitat).

10 The emergency storage tank shall be a pre-cast 
concrete structure and shall be provided with a 
minimum of two 4-foot x 4-foot hatch openings 
in the roof to facilitate cleaning

YES NO
Investigate n/a
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Rehabilitation and Replacement or Improvements Needed 
Near-term

1) Replace rebates at wet well access hatches and install Bilco-style access hatches w/ spring-assisted 
hinges.

2) Remove pump rails from wet well. 
3) Re-grade site to provide larger volume of retainage for sewage spills within the site.
4) Perform detailed condition inspection of wet well concrete and piping. 

Other Notes
1) Severe rebate corrosion at the west access hatch to wet well No. 2 was observed. However, the 

current lid is mounted on the surface of the concrete and is not using the rebate.
2) Site had evidence of a recent sewage spill. Evidence of a sewage spill from the manhole located to 

the north-west of the site at the edge of the arroyo was observed. This manhole is about 3 to 5 feet 
above the top of the influent channel. 

3) Flow meter vault lid was not able to be opened during the site visit because it was bolted down. 
4) According to staff, the last time the wet well was entered was 7 years ago. The condition of the wet 

well structure is based on visual inspection from above. Small pieces of aggregate were observed, 
but the wet well walls were covered with bits of debris from a recent overflow. A more detailed 
inspection of the wet well is recommended to better understand its condition.  

5) If additional flows are rerouted to this station, it does not appear that the wet well would be able to 
keep up with the added capacity. There appears to be sufficient space on site to expand the wet 
well south. 
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4) Electrical and Controls
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 All electrical equipment shall be in accordance 

with the NEC and meet all requirements for 
hazardous locations.

YES NO
Investigate n/a

1) In accordance with NFPA 820, the 
interior space of the Wet Well #1 
and Wet Well #2 are Class I, Division 
1. In addition, at the outdoor 
exterior maintenance hatches, a 
hazardous area envelope exists over 
the openings (hazardous envelope 
dimensions - 18" high by 36" wide 
from hatch opening).
1a) At Wet Well #2 hatch, flexible 
conduit to level sensor is broken at 
both ends. In addition, no conduit 
seal has been installed for the level 
sensor raceway.
2) In accordance with NFPA 820, all 
interior room spaces of the pump 
station (Control Room, Pump Room) 
are Class I, Division 2, due to grated 
covered openings between each 
floor, and common stairway 
between the two spaces.
2a) Various electrical items (lights, 
light switches, receptacles, 
switchboard, MCC, control panels, 
etc.) mounted in the pump station 
do not have the required labeling to 
indicate that they comply with the 
Class I, Division 2 hazardous area 
classification.

2 A separate utility transformer and meter/main 
with ground fault protection.

YES NO
Investigate n/a

The utility transformer enclosure 
indicated a 500 kVA rating. 
Ground fault protection is not 
required for this service, which is 
less than 1000 A.

3 Primary power to the station shall be 480 volt, 60 
Hz, 3-phase service per utility providers' 
standards

YES NO
Investigate n/a

4 Provide a minimum of four spare 120-volt circuit 
breakers

YES NO
Investigate n/a

Panel Board A appears to have two 
spare breakers, and two spaces to 
add spare breakers.

5 Automatic transfer switch (ATS) shall be provided 
to switch from normal utility power to standby 
emergency power upon normal power fail, and 
switch back to normal power when restored.

YES NO
Investigate n/a
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Design Criteria Status Comments
6 Electric switchgear (480 volt) shall be mounted in 

a NEMA 1 Motor Control Center (MCC) with 
removable buckets within a NEMA 3R wrapper. 
Switchgear shall be Cutler-Hammer, Allen 
Bradley, Square "D", or equal. 

YES NO
Investigate n/a

The electrical load center is 
mounted inside a building, doesn't 
required a separate NEMA 3R 
outdoor enclosure, and was custom 
built by IEM (Industrial Electric 
Manufacturing, Inc.). The electrical 
load center consists of a "service 
entrance" rated switchboard, ATS, 
and MCC.

7 Siemens HydroRanger ultrasonic level controller YES NO
Investigate n/a

Hydroranger 200 series level 
controllers are used to monitor the 
two wet wells.

8 The PLC shall be as manufactured by Modicon 
Quantum (no substitutes).

YES NO
Investigate n/a

9 A Motorola ACE3600 (no substitutes) RTU shall 
be provided to transmit status and alarms only 
(no control) to the City's central SCADA station.

YES NO
Investigate n/a

The existing RTU is by Motorola. 
Typical model designations found on 
a Motorola ACE3600 unit, could not 
be found on the existing units.

10 An electrical panel sunshade structure shall be 
provided.

YES NO
Investigate n/a

The electrical/control panels are 
mounted in the electrical building, 
and do not need sunshades.

11 Wet Well Electrical cable(s) shall be spliced at a 
junction box located 36-inches above wet well 
roof and meet all provisions of the NEC.

YES NO
Investigate n/a

Wet well circuits are routed out thru 
the sidewall of the wet well via 
conduits that terminate inside the 
electrical building into control 
cabinets.

Rehabilitation and Replacement or Improvements Needed 
Near Term

1) Replace flexible conduit associated with the level sensor at the outdoor wet well hatch opening. In 
addition, install a conduit seal.

Mid Term

2) Replacement of electrical components or the installation of new electrical equipment in the pump 
station requires these items to have enclosures rated for a Class I, Division 2 area classification. As 
an alternative (and in accordance with NFPA 820) upgrade the pump station ventilation system to 
downgrade the area classification to "unclassified." This will allow existing electrical components 
with only general purpose type enclosures to be acceptable for use in the pump station.

3) In accordance with NFPA 820, install combustible gas sensors at the pump station to provide early 
warning of a possible gas explosion.
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4) Verify integrity of the electrical distribution equipment, including the ATS, by starting a regular 
maintenance testing program of each station's electrical equipment. The testing should meet NETA 
(International Electrical Testing Association) Standards, and be performed by a maintenance testing 
company that's NETA certified.

Other Notes
1) Consider adding flow monitoring switches for eye wash stations for remote monitoring of a possible 
safety issue.
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5) Emergency Power
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Provide a prefabricated skid-mounted diesel 

engine driven, radiator-cooled, automatic 
emergency standby generator to power the lift 
station during normal power failure. 
Manufactured by Caterpillar, Onan, or Generac

YES NO
Investigate n/a

2 Generator set shall automatically start upon 
failure of normal power and be sized to operate 
lighting loads, and both pumping units (duty and 
standby) with maximum voltage DIP of 20 
percent.

YES NO
Investigate n/a

Per a preliminary generator analysis, 
the existing 350 kW generator 
should be able to support starting 
the four lift station pumps (2-100 hp 
and 2-200 hp, each on VFD's), based 
on sequential starting of pumps.

3 Generator set shall be equipped with all sound 
attenuating equipment, enclosures, and devices 
necessary to conform with applicable city or 
county noise ordinances

YES NO
Investigate n/a

The standby generator is mounted 
in an outdoor rated enclosure. 

4 Fuel tank for generator shall be base type 
mounted with unit. Tank shall be double walled 
welded steel sized for a minimum of 24 hours of 
continuous operation at 100% of generator 
capacity.

YES NO
Investigate n/a

Tank in secondary containment curb

5 Tank shall have secondary containment and 
alarm floats for low fuel and fuel in secondary 
containment area.

YES NO
Investigate n/a

Rehabilitation and Replacement or Improvements Needed
Mid-Term

1) Perform additional analysis to determine appropriate standby power generator needed to support 
high flow conditions. Analysis to incorporate electrical peak demands as monitored by the Electric 
Utility.

2) Replace standby generator. 

Other Notes
1) The standby generator appears to be from original construction (1987) or first upgrade (1990s). The 

generator appearance would lead us to believe that it is in need of replacement in the next 10 years. 
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Sewer Lift Station Facility Checklist

Lift Station Name: 
 Pierce Street

Address/Location:
 3930 Pierce Street

1) Site and Grounds
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Adequate size to provide access for trucks and 

vactor trucks
YES NO
Investigate n/a

Appears to have enough room for a 
truck to enter and turn around. 

2 Secured by 6-foot tall masonry block wall on the 
sides of the property

YES NO
Investigate n/a

Surrounded by fence on all sides

3 6-ft tubular steel fence on street frontage YES NO
Investigate n/a

4 15-ft wide double gate for vehicles and 3-ft wide 
gate for personnel

YES NO
Investigate n/a

5 All metal parts are to be powder coated with the 
approved color.

YES NO
Investigate n/a

6 Site shall be provided with weed control, A.C. 
pavement, concrete driveway, adequate drainage 
facilities, and concrete sidewalks.

YES NO
Investigate n/a

7 Landscaping shall be provided in accordance with 
the surrounding area (if applicable)

YES NO
Investigate n/a

8 Potable water shall be provided to the site by 
hose bibs with anti-siphon devices, water meter, 
and a backflow device as approved by the City 
and Health Department.

YES NO
Investigate n/a

Did not located backflow device. Site 
appeared to have potable water 
connection. 

9 Street address sign affixed to the fence YES NO
Investigate n/a

10 55W "area light" activated by a photocell YES NO
Investigate n/a

11 150W "work light" activated by a manual switch 
located in the Main Control Panel.

YES NO
Investigate n/a

Insufficient work lighting, according 
to staff

12 Provide space for future odor control (15'x15' 
area)

YES NO
Investigate n/a

Currently has plastic tank for sodium 
hypochlorite. 
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Rehabilitation and Replacement or Improvements Needed
Near-term

1) Add site containment to protect flood control channel from spills. Add containment curb around 
diesel storage tank and sodium hypochlorite tank (these tanks are double-walled, but curb would 
provide added level of protection against a spill from piping). 

2) Extend lower portion of fence at drain to channel to prevent intruder access. 
3) Upgrade site lighting. 
4) Clean up stray wires. 

Other Notes
1) Station is bordered by freeway onramp to the south and flood control channel to the north. Ingress 

and egress for the station can be difficult due to onramp location. 
2) Site is designed to drain to flood control channel. Any spills on site (sewage, chemical, diesel, or 

other) would flow into the channel. 
3) Site fencing at drain to channel has hole large enough to person to enter the site. 
4) Stray wires are hanging around the site. Staff think these wires were from the previous upgrade and 

were never removed by contractor. 
5) Site perimeter was adjusted during street improvements. East fence was pushed back, reducing the 

space between wet well openings and fence. This has made cleaning of the east wet well difficult. 
6) Diesel fuel storage tank showing small areas of corrosion, including corroded vents.
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2) Pumps and Piping
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Minimum of two identical pumps each sized for 

100% station capacity shall be installed. 
(Acceptable manufacturers are Essco, Wemco, 
ABS, KSB, Vaughan, or Fairbanks-Morse.)

YES NO
Investigate n/a

2 Provide 100% redundancy YES NO
Investigate n/a

6 total pumps

3 Minimum 4-inch discharge YES NO
Investigate n/a

24-inch

4 UL or Factory Mutual explosion-proof rating 
without being submerged.

YES NO
Investigate n/a

Check is pump motors are 
explosion-proof rated.

5 Discharge piping within the wet well coated with 
coal tar epoxy

YES NO
Investigate n/a

Godwin piping in wet well does not 
appear coated

6 Discharge from each pump shall exit the wet well 
and enter a concrete valve vault with easy access 
to valves, piping, and flow meter.

YES NO
Investigate n/a

Piping located in room attached to 
dry well. Area is cramped and access 
is limited. 

7 Each pump shall be provided with 150 lb swing 
check valve and shut-off valves

YES NO
Investigate n/a

8 A magnetic type flow meter (type and model to 
be approved by City) shall be installed on the 
discharge piping within the valve vault

YES NO
Investigate n/a

9 A bypass connection to the force main shall be 
provided

YES NO
Investigate n/a

Appears to be possible near flow 
meters. 

10 Provide a portable, engine-drive pump with:
Acceptable manufacturers are Gorman Rupp, 
Godwin, or equal

YES NO
Investigate n/a

Same capacity as the submersible pump. YES NO
Investigate n/a

Diesel engine-driven with 24 hours of fuel storage YES NO
Investigate n/a

Trailer mounted YES NO
Investigate n/a

Permanently installed

Minimum 4-inch discharge. YES NO
Investigate n/a
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Rehabilitation and Replacement or Improvements Needed
Near-term

1) Repair corrosion and repaint pump casings and bases, pipe supports, diesel fuel storage tank, piping 
in wet wells, and piping and valves in the dry well area. 

2) Paint dry well walls and ceiling. Coat floor with non-skid surface. 
3) Replace HVAC fan and duct work. Investigate ventilation rate to determine if ducts or fan need to be 

upsized. 

Mid-Term

4) Reconfigure Godwin pump piping in wet well. Station upgrades and retrofits have resulted in 
congested piping that is not able to be maintained properly. 

5) Reconfigure discharge piping to provide better access to operators. 

Other Notes
1) Pump casings and pump bases show signs of corrosion. Some pipe supports show signs of corrosion. 

Piping in wet wells and manhole wells show signs of corrosion. 
2) Some pipes and valves not currently painted. Other piping and valves are showing signs of corrosion 

and paint peeling off.
3) Floor of pump area needs to be painted with non-skid surface painting. The walls also are in need of 

painting.
4) Consider replacing ventilation ductwork with aluminum in lieu of existing galvanized steel duct.
5) The ventilation rates need to be investigated for area classification.
6) Piping in pumps area are congested and difficult to maintain. Recommend evaluating different 

piping layout configuration that can facilitate access for maintenance. 
7) Fix leakage coming from piping or pumps. 
8) A number of valves in the dry well were recently replaced. 
9) The discharge piping from the pumps enters a separate room attached to the dry well. The area is 

very crowded and operation of the valves in this area would be difficult. 
10) Corrosion was observed on the discharge piping near the flow meters. Pipes were never painted. 

Rust has formed at the welds. 
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3) Wet Well and Structures 
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Constructed of pre-cast concrete

YES NO
Investigate n/a

(2) cast-in-place rectangular/buried 
wet wells on the east and west sides 
of a cast-in-place/buried concrete 
dry pit (2 levels) w/ (4) pumps 
enclosed in a prefabricated building. 
Access risers to wet wells appear to 
be precast concrete though.

2 The interior wet well walls and roof shall be 
coated with Sancon spray-on coating or approved 
equal.

YES NO
Investigate n/a

Viewed the SW access of the west 
wet well and no evidence of any 
coatings was observed. Exposed 
aggregate and spalling was 
observed.

3 Concrete roof shall have hatch openings (one 
hatch per pump) for pump removal. Hatches shall 
be H-20 traffic rated of all stainless steel 
construction with stainless steel hardware, 
lockable diamond plate cover, spring assisted 
hinges, safety chain, and swing-out interior 
hinged safety grate.

YES NO
Investigate n/a

Pumps are located at the bottom 
level of a dry pit. Access to pumps is 
provided by a single 4'x4' grated 
opening at each floor level. 

4 Pipe supports, brackets, and all other equipment 
and fasteners within the wet well shall be Type 
316 stainless steel.

YES NO
Investigate n/a

SW access to the west wet well:  
Steps are carbon steel and severely 
deteriorated. Some severely 
corroded carbon steel abandoned 
hardware was observed too.

5 Provide rail-type guide system with intermediate 
supports to allow pump removal without removal 
of discharge piping or entering the wet well. All 
materials to be Type 316 stainless steel.

YES NO
Investigate n/a

Pumps are inside the dry pit and 
also within the gas-driven units 
mounted at grade (no rails needed).

6 All collection sewers shall join and enter a single 
manhole just prior to entering the wet well. Only 
one sewer shall enter the wet well to allow the 
City to plug influent sewer and bypass around 
wet well for maintenance and repairs.

YES NO
Investigate n/a

Multiple wet wells. Drawings of the 
west wet well were available and 
show a single sewer line entry. 
These same drawings show a stub 
for a future connection to an east 
wet well.

7 Valve vault shall be precast concrete vault with 
concrete floor.

YES NO
Investigate n/a

Valves should be within the dry pit 
structure below grade.

8 Vault cover shall be galvanized checkered plate in 
easily removable sections designed for parkway 
loading.

YES NO
Investigate n/a

Valves should be within the dry pit 
structure below grade.

9 Emergency storage capacity of a minimum of 60 
minutes at peak flow plus travel time during peak 
traffic hours from City's Water Quality Control 
Plant

YES NO
Investigate n/a

The lift station has 2 wet wells (east 
and west). Investigate if they 
provide sufficient storage capacity.

10 The emergency storage tank shall be a pre-cast 
concrete structure and shall be provided with a 
minimum of two 4-foot x 4-foot hatch openings 
in the roof to facilitate cleaning

YES NO
Investigate n/a

No emergency storage tank on site. 
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Rehabilitation and Replacement or Improvements Needed (Near term, mid term, long 
term)
Near-Term

1) Repair and coat concrete surfaces inside of the wet wells.
2) Remove corroded items from the interior of the wet wells and replace as required with 316 stainless 

steel hardware and components.
3) Paint the interior of the dry pit of the pump station as required. This includes the walls, ceiling, and 

floor. 
4) Replace (2) knee brace pipe supports at the lower level dry pit where section loss through the 

members were observed due to corrosion.
5) Repair concrete slab edge along the exterior perimeter of the pump room at grade level where 

severe cracking and spalling was observed.
6) Blast and recoat pump bases and pipe supports throughout the lower level of the dry pit.
7) Repair or replace the manhole cover and rebate at the south-east corner of the pump station 

exterior.
8) Secure fence at the north end of the site where the site water drains into the flood control channel. 

The gap below the fence is large enough for someone to enter the site.

Mid-Term

9) Monitor condition of the cable tie downs at the chemical tank and replace as required.
10) Consider installing a new points to ease entry to both wet wells. 

Other Notes
1) Paint at the interior of the dry pit rooms below grade is in poor condition.
2) Two pipe supports within the dry pit lower room have corrosion through the knee brace member.
3) Cracking of the floor slab in the pump room was observed at the elevated deck at grade level. 

Cracking should be monitored. No evidence of corrosion or spalling at this time.
4) Minor corrosion observed at sound panels inside of the pump room.
5) Minor corrosion observed at cable tie downs for the chemical tank.
6) Minor corrosion at dry pit penetration cut out at the NE corner of the lower level.
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4) Electrical and Controls
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 All electrical equipment shall be in accordance 

with the NEC and meet all requirements for 
hazardous locations.

YES NO
Investigate n/a

1) In accordance with NFPA 820, the 
interior space of the East and West 
wet wells are Class I, Division 1. In 
addition, at the outdoor exterior 
maintenance hatches, a hazardous 
area envelope exists over the 
openings (hazardous envelope 
dimensions - 18" high by 36" wide 
from hatch opening).
1a) At West wet well hatch for level 
monitoring, missing conduit seals 
for two conduits (one spare, the 
other serving level sensor). 
1b) At East wet well hatch for level 
monitoring, missing conduit seals 
for three conduits.
1c) At West wet well hatch for scum 
pump, conduit penetration in the 
wet well does not have bushing to 
protect the cable from damage. 
In addition, this conduit requires a 
conduit seal. (Should be similar for 
East wet). 
2) In accordance with NFPA 820, all 
interior spaces of the pump station 
(basement, 1st Floor, and top lever) 
are Class I, Division 2, due to grated 
covered openings between each 
floor.
2a) Electrical related items (light 
switches, control push buttons, 
control panels, disconnect switches, 
lights, etc.) mounted in the pump 
station do not have the required 
labeling to indicate that they comply 
with the area classification.
2b) To be more responsive, the 
existing H2S gas sensor mounted at 
the basement ceiling should be 
mounted near the floor, since H2S is 
heavier than air.

2 A separate utility transformer and meter/main 
with ground fault protection.

YES NO
Investigate n/a

The utility transformer enclosure 
indicated a 1000 kVA rating. Ground 
fault protection is provided on the 
1200 A rated service.
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Design Criteria Status Comments
3 Primary power to the station shall be 480 volt, 60 

Hz, 3-phase service per utility providers' 
standards

YES NO
Investigate n/a

4 Provide a minimum of four spare 120-volt circuit 
breakers

YES NO
Investigate n/a

Panel Board LP-1 appears to have 
sufficient spare breakers.

5 Automatic transfer switch (ATS) shall be provided 
to switch from normal utility power to standby 
emergency power upon normal power fail, and 
switch back to normal power when restored.

YES NO
Investigate n/a

6 Electric switchgear (480 volt) shall be mounted in 
a NEMA 1 Motor Control Center (MCC) with 
removable buckets within a NEMA 3R wrapper. 
Switchgear shall be Cutler-Hammer, Allen 
Bradley, Square "D", or equal. 

YES NO
Investigate n/a

The electrical load center is 
mounted inside an electrical 
building, doesn't required a 
separate NEMA 3R outdoor 
enclosure, and was built by Cutler -
Hammer. The electrical load center 
consists of a "service entrance" 
rated switchboard, ATS, and MCC.

7 Siemens HydroRanger ultrasonic level controller YES NO
Investigate n/a

Per the existing drawings, the 
existing level controllers associated 
with the two existing wet wells are 
mounted in the PLC control panel 
located in the electrical building. 
Access to the PLC control panel was 
not available. 

8 The PLC shall be as manufactured by Modicon 
Quantum (no substitutes).

YES NO
Investigate n/a

Access to the PLC control panel was 
not available. 

9 A Motorola ACE3600 (no substitutes) RTU shall 
be provided to transmit status and alarms only 
(no control) to the City's central SCADA station.

YES NO
Investigate n/a

Access to RTU cabinet was not 
available. Per previous provided 
station inventory spreadsheet, RTU 
is by Motorola. 

10 An electrical panel sunshade structure shall be 
provided.

YES NO
Investigate n/a

The electrical/control panels are 
mounted in the electrical building, 
and do not need sunshades.

11 Wet Well Electrical cable(s) shall be spliced at a 
junction box located 36-inches above wet well 
roof and meet all provisions of the NEC.

YES NO
Investigate n/a
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Rehabilitation and Replacement or Improvements Needed 
Near Term

1) Install conduit seals for the conduits between classified hazardous areas and at the electrical 
building.

2) For conduits leaving thru the existing wet well walls, provide conduit seals.
3) Provide conduit bushing at wet well conduit serving existing scum pump.
4) Reinstall H2S gas sensors closer to floor level.

Mid Term

5) For the pump station, replacement of electrical components or installation of new electrical 
components, these devices needs to comply with a Class I, Division 2 area classification. As an 
alternative (and in accordance with NFPA 820) upgrade the pump station ventilation system to 
downgrade the area classification to "unclassified." This will allow electrical components to be 
installed in general purposed type enclosures.

6) With the replacement of level monitoring devices or scum pumps at the wet wells, install above 
grade termination boxes to terminate wet well cables.

7) Install combustible gas sensors at the pump station, in accordance with NFPA 820.
8) Verify integrity of the electrical distribution equipment, including the ATS, by starting a regular 

maintenance testing program of each station's electrical equipment. The testing should meet NETA 
(International Electrical Testing Association) Standards, and be performed by a maintenance testing 
company that's NETA certified.

Other Notes
1) Consider adding flow monitoring of eye wash stations to remotely alert of a possible safety issue.
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5) Emergency Power
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Provide a prefabricated skid-mounted diesel 

engine driven, radiator-cooled, automatic 
emergency standby generator to power the lift 
station during normal power failure. 
Manufactured by Caterpillar, Onan, or Generac

YES NO
Investigate n/a

Standby generator manufactured by 
Caterpillar.

2 Generator set shall automatically start upon 
failure of normal power and be sized to operate 
lighting loads, and both pumping units (duty and 
standby) with maximum voltage DIP of 20 
percent.

YES NO
Investigate n/a

Per a preliminary generator analysis, 
the existing 900 kW generator 
should be able to support the four 
lift station pumps (2-100 hp and 2-
200 hp, each controlled by VFD's), 
based on sequential starting of 
pumps. 

3 Generator set shall be equipped with all sound 
attenuating equipment, enclosures, and devices 
necessary to conform with applicable city or 
county noise ordinances

YES NO
Investigate n/a

The standby generator is mounted 
in an outdoor rated enclosure. 

4 Fuel tank for generator shall be base type 
mounted with unit. Tank shall be double walled 
welded steel sized for a minimum of 24 hours of 
continuous operation at 100% of generator 
capacity.

YES NO
Investigate n/a

Appears to be sized for 24 hours of 
operation. 

5 Tank shall have secondary containment and 
alarm floats for low fuel and fuel in secondary 
containment area.

YES NO
Investigate n/a

Tank is double-walled. Investigate 
alarm floats for low fuel. 

Rehabilitation and Replacement or Improvements Needed
Near-Term

1) Perform additional analysis to determine appropriate standby power generator needed to support 
high flow conditions. Analysis to incorporate electrical peak demands as monitored by the Electric 
Utility. 

Other Notes
1) Generator was installed roughly 10 years ago. 
2) Diesel storage tank has corrosion at opening on top. 
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Sewer Lift Station Facility Checklist

Lift Station Name: 
 University Knolls

Address/Location:
 899 North University Drive

1) Site and Grounds
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Adequate size to provide access for trucks and 

vactor trucks
YES NO
Investigate n/a

Located at intersection of busy 
street and small residential road. 

2 Secured by 6-foot tall masonry block wall on the 
sides of the property

YES NO
Investigate n/a

No fence. 

3 6-ft tubular steel fence on street frontage YES NO
Investigate n/a

No fence.

4 15-ft wide double gate for vehicles and 3-ft wide 
gate for personnel

YES NO
Investigate n/a

No fence.

5 All metal parts are to be powder coated with the 
approved color.

YES NO
Investigate n/a

No fence.

6 Site shall be provided with weed control, A.C. 
pavement, concrete driveway, adequate drainage 
facilities, and concrete sidewalks.

YES NO
Investigate n/a

No pavement. 

7 Landscaping shall be provided in accordance with 
the surrounding area (if applicable)

YES NO
Investigate n/a

Neighbor's landscape is overgrowing 
the site.

8 Potable water shall be provided to the site by 
hose bibs with anti-siphon devices, water meter, 
and a backflow device as approved by the City 
and Health Department.

YES NO
Investigate n/a

No water connection. 

9 Street address sign affixed to the fence YES NO
Investigate n/a

Sign attached to electrical cabinet. 

10 55W "area light" activated by a photocell YES NO
Investigate n/a

No lighting. 

11 150W "work light" activated by a manual switch 
located in the Main Control Panel.

YES NO
Investigate n/a

No lighting.

12 Provide space for future odor control (15'x15' 
area)

YES NO
Investigate n/a
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Rehabilitation and Replacement or Improvements Needed
Near-Term

1) Install fence around site and install site lights. 
2) Install pavement or hardscape and add spill containment around site. 
3) Replace hatches to the wet well and valve vault. Install H-20 rated hatches. 
4) Cut back trees and landscape.  

Other Notes
1) According to staff, adjacent home was converted into a fraternity. Pump clogs have increased since 

then. Staff have talked to resident, but situation has not improved. 
2) No clear distinction between station site and the yard of the neighboring home. Trees are 

overgrown. Site needs perimeter fence and site paving. 
3) Site has no containment. Spill would flow into street or neighbor's yard. 
4) Hatch on one side of valve vault won't open because lock is stuck closed.  
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2) Pumps and Piping
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Minimum of two identical pumps each sized for 

100% station capacity shall be installed. 
(Acceptable manufacturers are Essco, Wemco, 
ABS, KSB, Vaughan, or Fairbanks-Morse.)

YES NO
Investigate n/a

2 Provide 100% redundancy YES NO
Investigate n/a

3 Minimum 4-inch discharge YES NO
Investigate n/a

4-inch according to records. 

4 UL or Factory Mutual explosion-proof rating 
without being submerged.

YES NO
Investigate n/a

5 Discharge piping within the wet well coated with 
coal tar epoxy

YES NO
Investigate n/a

Pipes not coated. 

6 Discharge from each pump shall exit the wet well 
and enter a concrete valve vault with easy access 
to valves, piping, and flow meter.

YES NO
Investigate n/a

7 Each pump shall be provided with 150 lb swing 
check valve and shut-off valves

YES NO
Investigate n/a

8 A magnetic type flow meter (type and model to 
be approved by City) shall be installed on the 
discharge piping within the valve vault

YES NO
Investigate n/a

No flow meter. 

9 A bypass connection to the force main shall be 
provided

YES NO
Investigate n/a

Blind flange on discharge piping, but 
limited room to connect to it. 

10 Provide a portable, engine-drive pump with: NO No pump
Acceptable manufacturers are Gorman Rupp, 
Godwin, or equal

YES NO
Investigate n/a

Same capacity as the submersible pump. YES NO
Investigate n/a

Diesel engine-driven with 24 hours of fuel storage YES NO
Investigate n/a

Trailer mounted YES NO
Investigate n/a

Minimum 4-inch discharge. YES NO
Investigate n/a
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Rehabilitation and Replacement or Improvements Needed
1) Replace pumps with chopper pumps or pumps capable of moving solids. Replace pump guide rails. 
2) Replace discharge piping in wet well and valve vault. 
3) Install flow meter, pressure gage, and bypass connection. 

Other Notes
1) Staff were not sure when pumps were installed. They aren't original to the site. Pumps are clogging 

more frequently. Could consider chopper pumps or more robust pumps to help the situation. 
2) Discharge piping and pump guide rails in wet well are corroded. Piping in valve vault is corroded. 

Vault does not appear to have a working drain. 
a. Small pipe extending into valve vault may be drain line to wet well. Can't tell if valve is open 

or closed. Pipe invert is above vault floor, allowing some water to pool in vault. 
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3) Wet Well and Structures 
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Constructed of pre-cast concrete YES NO

Investigate n/a
2 The interior wet well walls and roof shall be 

coated with Sancon spray-on coating or approved 
equal.

YES NO
Investigate n/a

Coating has almost entirely worn 
off. 

3 Concrete roof shall have hatch openings (one 
hatch per pump) for pump removal. Hatches shall 
be H-20 traffic rated of all stainless steel 
construction with stainless steel hardware, 
lockable diamond plate cover, spring assisted 
hinges, safety chain, and swing-out interior 
hinged safety grate.

YES NO
Investigate n/a

No spring assist. Hatch does not 
appear to be H-20 traffic rated. 
Hatches do not have drains, allowing 
water to enter. 

4 Pipe supports, brackets, and all other equipment 
and fasteners within the wet well shall be Type 
316 stainless steel.

YES NO
Investigate n/a

Corrosion of guide-rail attachment 
at top. Steps are FRP or plastic.

5 Provide rail-type guide system with intermediate 
supports to allow pump removal without removal 
of discharge piping or entering the wet well. All 
materials to be Type 316 stainless steel.

YES NO
Investigate n/a

No intermediate supports visible.

6 All collection sewers shall join and enter a single 
manhole just prior to entering the wet well. Only 
one sewer shall enter the wet well to allow the 
City to plug influent sewer and bypass around 
wet well for maintenance and repairs.

YES NO
Investigate n/a

7 Valve vault shall be precast concrete vault with 
concrete floor.

YES NO
Investigate n/a

Floor was muddy and wet.

8 Vault cover shall be galvanized checkered plate in 
easily removable sections designed for parkway 
loading.

YES NO
Investigate n/a

9 Emergency storage capacity of a minimum of 
60 minutes at peak flow plus travel time 
during peak traffic hours from City's Water 
Quality Control Plant

YES NO
Investigate n/a

10 The emergency storage tank shall be a pre-
cast concrete structure and shall be provided 
with a minimum of two 4-foot x 4-foot hatch 
openings in the roof to facilitate cleaning

YES NO
Investigate n/a
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Rehabilitation and Replacement or Improvements Needed 
Near-term

1) Concrete surface repair and re-coating at the interior surface of the wet well.
2) Add sump to valve vault or other means of drainage. 
3) Remove brush and tree limbs that hang over the access hatches.
4) Provide site security by means of lighting and fencing as required.

Other Notes
1) The wet well is mostly uncoated with concrete surface deterioration near the water level.
2) Trees hang over the access hatches at a low level.
3) Moderate to severe corrosion of the pipes within the valve vault was observed.
4) No site fencing, security, or lighting.
5) Wet well and valve vault hatches are at grade and do not have drains. This allows water to enter 

these areas. Valve vault does not have a sump. Staff vactor out the vault. 
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4) Electrical and Controls
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 All electrical equipment shall be in accordance 

with the NEC and meet all requirements for 
hazardous locations.

YES NO
Investigate n/a

1) The interior of the wet well is a 
Class I, Division 1 hazardous area. 
The three existing wet well level 
devices must be listed for the area 
classification, or be intrinsically-safe 
rated, and routed independently 
back to the existing lift station 
control panel. Site investigation 
indicates that the level signals are 
routed in the same conduits 
containing the pump circuits.
2) Conduit penetrations in the wet 
well do not have bushing to protect 
the cords from damage.

2 A separate utility transformer and meter/main 
with ground fault protection.

YES NO
Investigate n/a

The utility transformer location 
could not be field verified. However, 
per a previous ETAP study, an 
existing 50 kVA utility transformer 
provides power to the local service 
meter panel. Ground fault 
protection is not required for this 
service, which is less than 1000 A.

3 Primary power to the station shall be 480 volt, 60 
Hz, 3-phase service per utility providers' 
standards

YES NO
Investigate n/a

The existing utility service for the lift 
station control panel is rated 240 V, 
1-phase.

4 Provide a minimum of four spare 120-volt circuit 
breakers

YES NO
Investigate n/a

There is no panel board at this 
facility.

5 Automatic transfer switch (ATS) shall be provided 
to switch from normal utility power to standby 
emergency power upon normal power fail, and 
switch back to normal power when restored.

YES NO
Investigate n/a

The existing lift station control panel 
has no provisions for backup power.

6 Electric switchgear (480 volt) shall be mounted in 
a NEMA 1 Motor Control Center (MCC) with 
removable buckets within a NEMA 3R wrapper. 
Switchgear shall be Cutler-Hammer, Allen 
Bradley, Square "D", or equal. 

YES NO
Investigate n/a

The existing lift station is powered 
by a 240 V, 1-phase pump control 
panel, mounted inside a free 
standing overall outdoor enclosure.

7 Siemens HydroRanger ultrasonic level controller YES NO
Investigate n/a

The lift station pump control uses 
four level switch devices mounted 
near the bottom of the wet well for 
pump control.

8 The PLC shall be as manufactured by Modicon 
Quantum (no substitutes).

YES NO
Investigate n/a

The lift station pump control uses 
three level switch devices mounted 
near the bottom of the wet well for 
pump control.

9 A Motorola ACE3600 (no substitutes) RTU shall 
be provided to transmit status and alarms only 
(no control) to the City's central SCADA station.

YES NO
Investigate n/a
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Design Criteria Status Comments
10 An electrical panel sunshade structure shall be 

provided.
YES NO
Investigate n/a

The electrical panels and control 
systems are mounted within 
outdoor rated enclosures. Exposure 
to the sun is limited to only when 
enclosure doors are opened. 
The lift station control panel did not 
have any overhead protection. The 
existing lift station control panel did 
not have any indicating displays, 
except for pilot lights.

11 Wet Well Electrical cable(s) shall be spliced at a 
junction box located 36-inches above wet well 
roof and meet all provisions of the NEC.

YES NO
Investigate n/a

All the flexible cords from the wet 
well appear to be routed directly 
into the lift station control panel.

Rehabilitation and Replacement or Improvements Needed 
Near-term

1) Provide dedicated area lighting for improved security.

Mid-term

2) Replace electrical panels and controls. 
3) Install ultrasonic level sensor.

Other Notes
1) Exposed communication cable associated with the telemetry antenna should be protected against 

vandalism. Consider installing flexible conduit from antenna pole to control panel enclosure, or 
provide a fence around the facility. 

2) Electrical equipment appears to be original to site construction with only minor upgrades for SCADA. 
Equipment is nearly 30 years old. Would expect it to need replacement in next 5-10 years.  
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5) Emergency Power
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Provide a prefabricated skid-mounted diesel 

engine driven, radiator-cooled, automatic 
emergency standby generator to power the lift 
station during normal power failure. 
Manufactured by Caterpillar, Onan, or Generac

YES NO
Investigate n/a

There are no emergency backup 
systems, or provision to connect an 
emergency backup system.

2 Generator set shall automatically start upon 
failure of normal power and be sized to operate 
lighting loads, and both pumping units (duty and 
standby) with maximum voltage DIP of 20 
percent.

YES NO
Investigate n/a

There are no emergency backup 
systems, or provision to connect an 
emergency backup system.

3 Generator set shall be equipped with all sound 
attenuating equipment, enclosures, and devices 
necessary to conform with applicable city or 
county noise ordinances

YES NO
Investigate n/a

There are no emergency backup 
systems, or provision to connect an 
emergency backup system.

4 Fuel tank for generator shall be base type 
mounted with unit. Tank shall be double walled 
welded steel sized for a minimum of 24 hours of 
continuous operation at 100% of generator 
capacity.

YES NO
Investigate n/a

There are no emergency backup 
systems, or provision to connect an 
emergency backup system.

5 Tank shall have secondary containment and 
alarm floats for low fuel and fuel in secondary 
containment area.

YES NO
Investigate n/a

There are no emergency backup 
systems, or provision to connect an 
emergency backup system.

Rehabilitation and Replacement or Improvements Needed
Near-Term

1) Install hookup for portable generator and transfer switch. 

Mid-term

2) Perform additional analysis to determine appropriate standby power generator needed to support 
high flow conditions. Analysis to incorporate electrical peak demands as monitored by the Electric 
Utility.

Other Notes
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Sewer Lift Station Facility Checklist

Lift Station Name: 
 Western

Address/Location:
7700 Western Ave. (Northeast of intersection 
of Western Avenue and Country Bluffs Road)

1) Site and Grounds
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Adequate size to provide access for trucks and 

vactor trucks
YES NO
Investigate n/a

Small station, so site

2 Secured by 6-foot tall masonry block wall on the 
sides of the property

YES NO
Investigate n/a

2-3 foot block retaining wall

3 6-ft tubular steel fence on street frontage YES NO
Investigate n/a

4 15-ft wide double gate for vehicles and 3-ft wide 
gate for personnel

YES NO
Investigate n/a

Small station, no site

5 All metal parts are to be powder coated with the 
approved color.

YES NO
Investigate n/a

6 Site shall be provided with weed control, A.C. 
pavement, concrete driveway, adequate drainage 
facilities, and concrete sidewalks.

YES NO
Investigate n/a

7 Landscaping shall be provided in accordance with 
the surrounding area (if applicable)

YES NO
Investigate n/a

8 Potable water shall be provided to the site by 
hose bibs with anti-siphon devices, water meter, 
and a backflow device as approved by the City 
and Health Department.

YES NO
Investigate n/a

9 Street address sign affixed to the fence YES NO
Investigate n/a

10 55W "area light" activated by a photocell YES NO
Investigate n/a

No light on site

11 150W "work light" activated by a manual switch 
located in the Main Control Panel.

YES NO
Investigate n/a

No light on site

12 Provide space for future odor control (15'x15' 
area)

YES NO
Investigate n/a
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Rehabilitation and Replacement or Improvements Needed
1) Install site lighting. 
2) Site concrete is cracked and uneven. Most likely due to ground settlement. Rehabilitate or 

repair the slab. 

Other Notes
1) Recent modifications made to the pumps. Cam-locks installed to help maintenance staff. 
2) Adjacent hillside shows signs of erosion. Most likely due to recent rain storms. 
3) CMU retaining wall is cracked. 
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2) Pumps and Piping
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Minimum of two identical pumps each sized for 

100% station capacity shall be installed. 
(Acceptable manufacturers are Essco, Wemco, 
ABS, KSB, Vaughan, or Fairbanks-Morse.)

YES NO
Investigate n/a

2 Provide 100% redundancy YES NO
Investigate n/a

Need flow to determine if pumps 
provide redundancy

3 Minimum 4-inch discharge YES NO
Investigate n/a

4 UL or Factory Mutual explosion-proof rating 
without being submerged.

YES NO
Investigate n/a

5 Discharge piping within the wet well coated with 
coal tar epoxy

YES NO
Investigate n/a

Not coated 

6 Discharge from each pump shall exit the wet well 
and enter a concrete valve vault with easy access 
to valves, piping, and flow meter.

YES NO
Investigate n/a

7 Each pump shall be provided with 150 lb swing 
check valve and shut-off valves

YES NO
Investigate n/a

8 A magnetic type flow meter (type and model to 
be approved by City) shall be installed on the 
discharge piping within the valve vault

YES NO
Investigate n/a

No flow meter installed

9 A bypass connection to the force main shall be 
provided

YES NO
Investigate n/a

10 Provide a portable, engine-drive pump with: No pump
Acceptable manufacturers are Gorman Rupp, 
Godwin, or equal

YES NO
Investigate n/a

Same capacity as the submersible pump. YES NO
Investigate n/a

Diesel engine-driven with 24 hours of fuel storage YES NO
Investigate n/a

Trailer mounted YES NO
Investigate n/a

Minimum 4-inch discharge. YES NO
Investigate n/a
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Rehabilitation and Replacement or Improvements Needed
1) Near-term: Install guide rails in wet well for removing pumps. 
2) Near-term: Install flow meter. 
3) Near-term: Paint/coat piping in wet well and valve vault. 
4) Near-term: Install ultrasonic level transmitter for local and remote monitoring of wet well level. 
5) Near-term: Install pressure gage on discharge header in valve vault. 

Other Notes
1) Staff installed cam-lock fittings on pumps to ease maintenance. This was done yesterday. This 

makes maintenance of the pumps quicker, but still requires personnel to enter the wet well to 
remove the fittings and lift the pump. 

2) Discharge piping was not originally painted and is covered with corrosion. 
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3) Wet Well and Structures 
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Constructed of pre-cast concrete YES NO

Investigate n/a
2 The interior wet well walls and roof shall be 

coated with Sancon spray-on coating or approved 
equal.

YES NO
Investigate n/a

(E) coating appears to be coal tar 
epoxy. Minor coating loss near 
the top.

3 Concrete roof shall have hatch openings (one 
hatch per pump) for pump removal. Hatches shall 
be H-20 traffic rated of all stainless steel 
construction with stainless steel hardware, 
lockable diamond plate cover, spring assisted 
hinges, safety chain, and swing-out interior 
hinged safety grate.

YES NO
Investigate n/a

Not H-20 rated, but not located in 
the street or within an area where 
vehicles can gain access. Cover to 
wet well is a standard manhole 
cover.

4 Pipe supports, brackets, and all other equipment 
and fasteners within the wet well shall be Type 
316 stainless steel.

YES NO
Investigate n/a

Not much hardware in the wet well. 
Access is with FRP/plastic steps.

5 Provide rail-type guide system with intermediate 
supports to allow pump removal without removal 
of discharge piping or entering the wet well. All 
materials to be Type 316 stainless steel.

YES NO
Investigate n/a

No rail guide system.

6 All collection sewers shall join and enter a single 
manhole just prior to entering the wet well. Only 
one sewer shall enter the wet well to allow the 
City to plug influent sewer and bypass around 
wet well for maintenance and repairs.

YES NO
Investigate n/a

7 Valve vault shall be precast concrete vault with 
concrete floor.

YES NO
Investigate n/a

Vault is precast concrete, but has no 
concrete floor visible.

8 Vault cover shall be galvanized checkered plate in 
easily removable sections designed for parkway 
loading.

YES NO
Investigate n/a

Not H-20 rated, but not located 
where vehicles can gain access. 
Severe corrosion of rebate 
observed. The hatch does not 
have spring assist to open.

9 Emergency storage capacity of a minimum of 
60 minutes at peak flow plus travel time 
during peak traffic hours from City's Water 
Quality Control Plant

YES NO
Investigate n/a

No emergency storage tank at the 
site. Consider reviewing wet well 
capacity, but not sure how much of 
the wet well is useful as sewage will 
back up in the sewer line before 
reaching the top of the wet well. 
May be OK at this site if the top of 
the wet well is lower than the 
lowest connection.
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Design Criteria Status Comments
10 The emergency storage tank shall be a pre-

cast concrete structure and shall be provided 
with a minimum of two 4-foot x 4-foot hatch 
openings in the roof to facilitate cleaning

YES NO
Investigate n/a

No emergency storage tank at the 
site.

Rehabilitation and Replacement or Improvements Needed 
1) Near-term:  Replace the existing CMU site wall with appropriately sized retaining wall around 

the site.
2) Near-term:  Replace the damaged concrete apron slab around the entire site.
3) Near-term:  Replace the valve vault rebate with a new rebate fabricated of a durable material.
4) Mid-term:  Provide new coating to the wet well.

Other Notes
1) The concrete apron slabs around the wet well, valve vault, and electrical equipment has severe 

cracking, buckling, upheaval, and settlement across the entire site.
2) The lift station is carved into a small hillside with a (2) course CMU site wall with a fence. The 

backfill from the hillside is about 2 to 3 feet above the top of the site wall and is pressing against 
the fence, which has vegetation growing in it retaining the soil.

3) The CMU site wall has large scale cracking at two locations due to shifting of the soils around the 
site. It appears that the adjacent hillside may be unstable and causing distress to the CMU site 
wall and concrete apron slabs at the site.

4) The rebate at the valve vault cover has severe corrosion and is delaminating like an onion and 
spalling/cracking the adjacent concrete.
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4) Electrical and Controls
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 All electrical equipment shall be in accordance 

with the NEC and meet all requirements for 
hazardous locations.

YES NO
Investigate n/a

1) In accordance with NFPA 820, the 
interior space of the wet well is a 
Class I, Division 1 hazardous 
location. In addition, at the outdoor 
exterior hatch, a hazardous area 
envelope exists over the opening 
(hazardous envelope dimensions - 
18" high by 36" wide from hatch 
opening).
1a) The four existing wet well level 
devices must be listed for the area 
classification, or be intrinsically-safe 
rated, and routed independently 
back to the existing lift station 
control panel. Site investigation 
indicates that the level signals are 
routed in the same conduits 
containing the pump circuits.
1b) The two flexible cables 
associated with one of the pumps 
are exposed to possible personnel 
damage due to being attached and 
routed along the wet well ladder 
rungs.
1c) Conduit penetrations in the wet 
well do not have bushing to protect 
the cords from damage.
1d) No conduit seals were found on 
any conduits penetrating into the 
wet well space - none in the wet 
well, or on the exposed conduits 
routed up into the lift station 
control panel.
2) The bottom end of the vertical 
conduit supporting the radio 
antenna does not have a bushing to 
protect the communication cable 
being routed up thru it.

2 A separate utility transformer and meter/main 
with ground fault protection.

YES NO
Investigate n/a

The utility transformer location 
could not be field verified. However, 
per a previous ETAP study, an 
existing 50 kVA utility transformer 
provides power to the local service 
meter panel. Ground fault 
protection is not required for this 
service, which is less than 1000 A.
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Design Criteria Status Comments
3 Primary power to the station shall be 480 volt, 60 

Hz, 3-phase service per utility providers' 
standards

YES NO
Investigate n/a

The existing utility service for the lift 
station control panel is rated 240 V, 
1-phase.

4 Provide a minimum of four spare 120-volt circuit 
breakers

YES NO
Investigate n/a

There is no panel board at this 
facility.

5 Automatic transfer switch (ATS) shall be provided 
to switch from normal utility power to standby 
emergency power upon normal power fail, and 
switch back to normal power when restored.

YES NO
Investigate n/a

The existing lift station control panel 
has no provisions for backup power.

6 Electric switchgear (480 volt) shall be mounted in 
a NEMA 1 Motor Control Center (MCC) with 
removable buckets within a NEMA 3R wrapper. 
Switchgear shall be Cutler-Hammer, Allen 
Bradley, Square "D", or equal. 

YES NO
Investigate n/a

The existing lift station is powered 
by a 240 V, 1-phase pump control 
panel, mounted inside a free 
standing overall outdoor enclosure.

7 Siemens HydroRanger ultrasonic level controller YES NO
Investigate n/a

The lift station pump control uses 
four level switch devices mounted 
near the bottom of the wet well for 
pump control.

8 The PLC shall be as manufactured by Modicon 
Quantum (no substitutes).

YES NO
Investigate n/a

Per the original design drawings, the 
existing lift station control panel 
used control relays, instead of a PLC, 
for pump control.

9 A Motorola ACE3600 (no substitutes) RTU shall 
be provided to transmit status and alarms only 
(no control) to the City's central SCADA station.

YES NO
Investigate n/a

Access to the RTU enclosure was not 
available. 

10 An electrical panel sunshade structure shall be 
provided.

YES NO
Investigate n/a

The electrical panels and control 
systems are mounted within 
outdoor rated enclosures. Exposure 
to the sun is limited to only when 
enclosure doors are opened. 
The lift station control panel did not 
have any overhead protection. The 
existing lift station control panel did 
not have any indicating displays, 
except for pilot lights.

11 Wet Well Electrical cable(s) shall be spliced at a 
junction box located 36-inches above wet well 
roof and meet all provisions of the NEC.

YES NO
Investigate n/a

All the flexible cords from the wet 
well appear to be routed directly 
into the lift station control panel. 

Rehabilitation and Replacement or Improvements Needed 
Near Term

1) Per "other notes" Item 1 below - Replace damaged lift station pump control cord to pump.
2) Install conduit seals to wet well conduit raceways.
3) Install conduit bushing to protect electrical cords from damage.
4) Re-install pump cord to eliminate any support/attachment to any wet well ladder rungs.
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5) Replace wet well level switch devices with ultrasonic level controller.
6) Install intrinsically-safe wet well level cables in separate conduit back to above grade terminal box, 

prior to final connection to lift station control panel.

Mid Term

1) Per "other notes" Item 2 below, remove rust from electrical panels and repaint enclosures.
2) Install above-grade terminal boxes to accommodate connection of wet well pump flexible cords. 

This would eliminate the need for confined-space entry when replacing or servicing wet well flexible 
cords.

3) Verify integrity of the electrical distribution equipment by starting a regular maintenance testing 
program of each station's electrical equipment. The testing should meet NETA (International 
Electrical Testing Association) Standards, and be performed by a maintenance testing company 
that's NETA certified.

Long Term

1) Replace lift station control panel with new PLC-based controller.

Other Notes
1) The existing pumps have two electrical cord connections - one for power and one for control. The 

control cord to one of the pumps appears to be detached.
2) Signs of corrosion can be seen on the on the exterior of electrical panels. Upon opening the overall 

outdoor enclosure of the pump control panel, corrosion is also seen on the door hinges. 
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5) Emergency Power
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Provide a prefabricated skid-mounted diesel 

engine driven, radiator-cooled, automatic 
emergency standby generator to power the lift 
station during normal power failure. 
Manufactured by Caterpillar, Onan, or Generac

YES NO
Investigate n/a

There are no emergency backup 
systems, or provision to connect 
an emergency backup system.

2 Generator set shall automatically start upon 
failure of normal power and be sized to operate 
lighting loads, and both pumping units (duty and 
standby) with maximum voltage DIP of 20 
percent.

YES NO
Investigate n/a

There are no emergency backup 
systems, or provision to connect 
an emergency backup system.

3 Generator set shall be equipped with all sound 
attenuating equipment, enclosures, and devices 
necessary to conform with applicable city or 
county noise ordinances

YES NO
Investigate n/a

There are no emergency backup 
systems, or provision to connect 
an emergency backup system.

4 Fuel tank for generator shall be base type 
mounted with unit. Tank shall be double walled 
welded steel sized for a minimum of 24 hours of 
continuous operation at 100% of generator 
capacity.

YES NO
Investigate n/a

There are no emergency backup 
systems, or provision to connect 
an emergency backup system.

5 Tank shall have secondary containment and 
alarm floats for low fuel and fuel in secondary 
containment area.

YES NO
Investigate n/a

There are no emergency backup 
systems, or provision to connect 
an emergency backup system.

Rehabilitation and Replacement or Improvements Needed 
Near-Term

1) Perform additional analysis to determine appropriate standby power generator needed to support 
high flow conditions. Analysis to incorporate electrical peak demands as monitored by the Electric 
Utility.

Other Notes
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Sewer Lift Station Facility Checklist

Lift Station Name: 
 MLK2

Address/Location:
 9220 Wood Road 
(across from MLK high school)

1) Site and Grounds
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Adequate size to provide access for trucks and 

vactor trucks
YES NO
Investigate n/a

Site located along major street and 
across fenced horse trail. 

2 Secured by 6-foot tall masonry block wall on the 
sides of the property

YES NO
Investigate n/a

3 6-ft tubular steel fence on street frontage YES NO
Investigate n/a

4 15-ft wide double gate for vehicles and 3-ft wide 
gate for personnel

YES NO
Investigate n/a

5 All metal parts are to be powder coated with the 
approved color.

YES NO
Investigate n/a

Paint is flaking off in some areas.

6 Site shall be provided with weed control, A.C. 
pavement, concrete driveway, adequate drainage 
facilities, and concrete sidewalks.

YES NO
Investigate n/a

7 Landscaping shall be provided in accordance with 
the surrounding area (if applicable)

YES NO
Investigate n/a

8 Potable water shall be provided to the site by 
hose bibs with anti-siphon devices, water meter, 
and a backflow device as approved by the City 
and Health Department.

YES NO
Investigate n/a

Does not appear to have potable 
water connection on site. 

9 Street address sign affixed to the fence YES NO
Investigate n/a

10 55W "area light" activated by a photocell YES NO
Investigate n/a

No site lighting

11 150W "work light" activated by a manual switch 
located in the Main Control Panel.

YES NO
Investigate n/a

No site lighting

12 Provide space for future odor control (15'x15' 
area)

YES NO
Investigate n/a
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Rehabilitation and Replacement or Improvements Needed
Near-Term

1) Install site lighting. 

Mid-Term

2) Repaint fence. 

Other Notes
1) Site is located adjacent to horse path and not easy to access. Easier access would require 

modifying the fence that separates the street from the horse path. However, this would still 
require staff to park in bike lane along Wood Road. 

2) Site space is limited. Electrical cabinet is located directly behind access gate. Getting items onto 
the site, such as a portable generator, does not appear to be possible. 

3) Fence paint is starting to chip off in multiple locations. 
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2) Pumps and Piping
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Minimum of two identical pumps each sized for 

100% station capacity shall be installed. 
(Acceptable manufacturers are Essco, Wemco, 
ABS, KSB, Vaughan, or Fairbanks-Morse.)

YES NO
Investigate n/a

2 Provide 100% redundancy YES NO
Investigate n/a

Investigate station flow to know if 
these pumps provide necessary 
redundancy. 

3 Minimum 4-inch discharge YES NO
Investigate n/a

4 UL or Factory Mutual explosion-proof rating 
without being submerged.

YES NO
Investigate n/a

5 Discharge piping within the wet well coated with 
coal tar epoxy

YES NO
Investigate n/a

No coating on wet well piping. 

6 Discharge from each pump shall exit the wet well 
and enter a concrete valve vault with easy access 
to valves, piping, and flow meter.

YES NO
Investigate n/a

7 Each pump shall be provided with 150 lb swing 
check valve and shut-off valves

YES NO
Investigate n/a

8 A magnetic type flow meter (type and model to 
be approved by City) shall be installed on the 
discharge piping within the valve vault

YES NO
Investigate n/a

9 A bypass connection to the force main shall be 
provided

YES NO
Investigate n/a

10 Provide a portable, engine-drive pump with: NO No portable pumps on site.
Acceptable manufacturers are Gorman Rupp, 
Godwin, or equal

YES NO
Investigate n/a

Same capacity as the submersible pump. YES NO
Investigate n/a

Diesel engine-driven with 24 hours of fuel storage YES NO
Investigate n/a

Trailer mounted YES NO
Investigate n/a

Minimum 4-inch discharge. YES NO
Investigate n/a
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Rehabilitation and Replacement or Improvements Needed
1) Install ventilation fan on valve vault or seal drain to wet well. 
2) Paint wet well discharge piping. 
3) Monitor condition of pump guide rails for corrosion. 

Other Notes
1) Staff have no issues with the pumps. They appear to be in good, working condition. 
2) Valve vault ladder and pipe supports have corrosion. Corrosion may be related to lack of vault 

ventilation. Valve vault sump drains into wet well. Opening between the two allows sewer gas to 
enter valve vault. 
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3) Wet Well and Structures 
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Constructed of pre-cast concrete YES NO

Investigate n/a
2 The interior wet well walls and roof shall be 

coated with Sancon spray-on coating or approved 
equal.

YES NO
Investigate n/a

Yellow coating, OK condition. No 
observed issues. 

3 Concrete roof shall have hatch openings (one 
hatch per pump) for pump removal. Hatches shall 
be H-20 traffic rated of all stainless steel 
construction with stainless steel hardware, 
lockable diamond plate cover, spring assisted 
hinges, safety chain, and swing-out interior 
hinged safety grate.

YES NO
Investigate n/a

Not likely H-20 rated, but not 
subject to traffic loads either.

4 Pipe supports, brackets, and all other equipment 
and fasteners within the wet well shall be Type 
316 stainless steel.

YES NO
Investigate n/a

The ladder has plastic or FRP steps.

5 Provide rail-type guide system with intermediate 
supports to allow pump removal without removal 
of discharge piping or entering the wet well. All 
materials to be Type 316 stainless steel.

YES NO
Investigate n/a

No intermediate supports visible.

6 All collection sewers shall join and enter a single 
manhole just prior to entering the wet well. Only 
one sewer shall enter the wet well to allow the 
City to plug influent sewer and bypass around 
wet well for maintenance and repairs.

YES NO
Investigate n/a

7 Valve vault shall be precast concrete vault with 
concrete floor.

YES NO
Investigate n/a

8 Vault cover shall be galvanized checkered plate in 
easily removable sections designed for parkway 
loading.

YES NO
Investigate n/a

Drawings indicate non-traffic 
bearing, but the vault is not subject 
to vehicle loads.

9 Emergency storage capacity of a minimum of 60 
minutes at peak flow plus travel time during peak 
traffic hours from City's Water Quality Control 
Plant

YES NO
Investigate n/a

No emergency storage on site. 

10 The emergency storage tank shall be a pre-cast 
concrete structure and shall be provided with a 
minimum of two 4-foot x 4-foot hatch openings 
in the roof to facilitate cleaning

YES NO
Investigate n/a

No emergency storage on site.
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Rehabilitation and Replacement or Improvements 
1) Install locking lids on wet well and valve vault. 
2) Repair corroded pipe supports and ladder brackets in valve vault. 

Other Notes
1) Two of the ladder supports at the valve vault have minor corrosion.
2) Pipe supports at the floor of the valve vault have minor corrosion.
3) Hatch lid is not locked and can be opened using a screw driver. Site is located across from 

school. Site fencing provides layer of security, but locks on wet well and valve vault would 
provide added security from fall. 

4) Mineral deposits were observed on the wall of the valve vault where the discharge pipes enter 
the vault. 



Lift Station Name: MLK2 Assessor / Discipline: 

2017 Riverside Collection System Master Plan - Lift Station Checklist 7 of 9

4) Electrical and Controls
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 All electrical equipment shall be in accordance 

with the NEC and meet all requirements for 
hazardous locations.

YES NO
Investigate n/a

1) The interior of the wet well is a 
Class I, Division 1 hazardous area, 
requiring conduit seals isolate the 
classified area from non-classified 
areas. No conduit seals were 
present in the wet well or in the 
remote distribution cabinet 
containing the pumps controls.
2) Conduit penetrations in the wet 
well do not have bushing to protect 
the cables from damage.

2 A separate utility transformer and meter/main 
with ground fault protection.

YES NO
Investigate n/a

The utility transformer enclosure 
indicated a 75 kVA rating. Ground 
fault protection is not required for 
this service, which is less than 
100 A.

3 Primary power to the station shall be 480 volt, 60 
Hz, 3-phase service per utility providers' 
standards

YES NO
Investigate n/a

4 Provide a minimum of four spare 120-volt circuit 
breakers

YES NO
Investigate n/a

There is no panel board at this 
facility.

5 Automatic transfer switch (ATS) shall be provided 
to switch from normal utility power to standby 
emergency power upon normal power fail, and 
switch back to normal power when restored.

YES NO
Investigate n/a

The lift station distribution panel has 
a manual transfer switch connected 
to a receptacle hookup on the 
outside of the overall enclosure. 
This would allow for a portable 
generator to be brought in to 
provide backup power.

6 Electric switchgear (480 volt) shall be mounted in 
a NEMA 1 Motor Control Center (MCC) with 
removable buckets within a NEMA 3R wrapper. 
Switchgear shall be Cutler-Hammer, Allen 
Bradley, Square "D", or equal. 

YES NO
Investigate n/a

The existing lift station is powered 
by a 480 V, 3-phase outdoor 
mounted distribution cabinet. The 
cabinet houses a manual transfer 
switch, RTU, pump motor 
controllers, and level transmitter.

7 Siemens HydroRanger ultrasonic level controller YES NO
Investigate n/a

The existing transmitter is a 
MultiRanger Plus by Milltronics.

8 The PLC shall be as manufactured by Modicon 
Quantum (no substitutes).

YES NO
Investigate n/a

An existing PLC could not be seen in 
the remote distribution cabinet. 
Based on the existing design 
drawings, this cabinet was to be 
provided with a Modicon PLC 
(model type not indicated). 

9 A Motorola ACE3600 (no substitutes) RTU shall 
be provided to transmit status and alarms only 
(no control) to the City's central SCADA station.

YES NO
Investigate n/a

Existing RTU is made by Motorola. 
Model designation is not apparent.
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Design Criteria Status Comments
10 An electrical panel sunshade structure shall be 

provided.
YES NO
Investigate n/a

The electrical panels and control 
systems are mounted within 
outdoor rated enclosures. Exposure 
to the sun is limited to only when 
enclosure doors are opened.

11 Wet Well Electrical cable(s) shall be spliced at a 
junction box located 36-inches above wet well 
roof and meet all provisions of the NEC.

YES NO
Investigate n/a

Wet well circuits are routed out of 
the wet well via conduit that 
terminate inside outdoor mounted 
distribution cabinet.

Rehabilitation and Replacement or Improvements Needed 
Near-Term

1) Provide conduit seals at remote distribution cabinet for wet well circuits.
2) Install conduit bushings to wet well conduits.

Other Notes
1) Plant staff indicated preference to monitor current status of each pump for determining possible 

plugged suction intakes.
2) Conduits in the wet well are corroding on the ends. Some of the conduit ends are almost corroded 

closed. 
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5) Emergency Power
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Provide a prefabricated skid-mounted diesel 

engine driven, radiator-cooled, automatic 
emergency standby generator to power the lift 
station during normal power failure. 
Manufactured by Caterpillar, Onan, or Generac

YES NO
Investigate n/a

There is no backup generator, just 
provisions to connect a portable 
generator.

2 Generator set shall automatically start upon 
failure of normal power and be sized to operate 
lighting loads, and both pumping units (duty and 
standby) with maximum voltage DIP of 20 
percent.

YES NO
Investigate n/a

There is no backup generator, just 
provisions to connect a portable 
generator.

3 Generator set shall be equipped with all sound 
attenuating equipment, enclosures, and devices 
necessary to conform with applicable city or 
county noise ordinances

YES NO
Investigate n/a

There is no backup generator, just 
provisions to connect a portable 
generator.

4 Fuel tank for generator shall be base type 
mounted with unit. Tank shall be double walled 
welded steel sized for a minimum of 24 hours of 
continuous operation at 100% of generator 
capacity.

YES NO
Investigate n/a

There is no backup generator, just 
provisions to connect a portable 
generator.

5 Tank shall have secondary containment and 
alarm floats for low fuel and fuel in secondary 
containment area.

YES NO
Investigate n/a

There is no backup generator, just 
provisions to connect a portable 
generator.

Rehabilitation and Replacement or Improvements Needed
Mid-Term

1) Perform additional analysis to determine appropriate standby power generator needed to support 
high flow conditions. Analysis to incorporate electrical peak demands as monitored by the Electric 
Utility.

Other Notes
1) There is not space on the site to store a portable generator. Generator would need to be placed in 

horse path and connected through fence while operating. 
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Sewer Lift Station Facility Checklist

Lift Station Name: 
 Garden Hills

Address/Location:
 6364 Garden Hills Way

1) Site and Grounds
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Adequate size to provide access for trucks and 

vactor trucks YES NO
Investigate n/a

No room on actual site, but 
station is next to a wide 
residential street

2 Secured by 6-foot tall masonry block wall on the 
sides of the property

YES NO
Investigate n/a

Fenced in on all sides

3 6-ft tubular steel fence on street frontage YES NO
Investigate n/a

4 15-ft wide double gate for vehicles and 3-ft wide 
gate for personnel

YES NO
Investigate n/a

5 All metal parts are to be powder coated with the 
approved color.

YES NO
Investigate n/a

6 Site shall be provided with weed control, A.C. 
pavement, concrete driveway, adequate drainage 
facilities, and concrete sidewalks.

YES NO
Investigate n/a

Site not paved

7 Landscaping shall be provided in accordance with 
the surrounding area (if applicable)

YES NO
Investigate n/a

Landscaping on exterior of fence

8 Potable water shall be provided to the site by 
hose bibs with anti-siphon devices, water meter, 
and a backflow device as approved by the City 
and Health Department.

YES NO
Investigate n/a

No water connection

9 Street address sign affixed to the fence YES NO
Investigate n/a

10 55W "area light" activated by a photocell YES NO
Investigate n/a

No lighting

11 150W "work light" activated by a manual switch 
located in the Main Control Panel.

YES NO
Investigate n/a

No lighting

12 Provide space for future odor control (15'x15' 
area)

YES NO
Investigate n/a

Unsure if site has room for odor 
control



Lift Station Name: Garden Hills Assessor / Discipline: 

2017 Riverside Collection System Master Plan - Lift Station Checklist 2 of 10

Rehabilitation and Replacement or Improvements Needed
1) Re-grade site and install asphalt pavement. 
2) Install spill containment around site. 
3) Install site lighting. 

Other Notes
1) Site is not paved. Soil around concrete slabs has eroded or slabs were poured above grade. 
2) Fence wood panels are in OK condition, but some areas of fence are wobbly. 
3) Site is next to large, residential road in gated community. 
4) Site has not containment should there be a spill. Site is located on edge of a canyon. 
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2) Pumps and Piping
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Minimum of two identical pumps each sized for 

100% station capacity shall be installed. 
(Acceptable manufacturers are Essco, Wemco, 
ABS, KSB, Vaughan, or Fairbanks-Morse.)

YES NO
Investigate n/a

2 Provide 100% redundancy YES NO
Investigate n/a

3 Minimum 4-inch discharge YES NO
Investigate n/a

4 UL or Factory Mutual explosion-proof rating 
without being submerged.

YES NO
Investigate n/a

5 Discharge piping within the wet well coated with 
coal tar epoxy

YES NO
Investigate n/a

6 Discharge from each pump shall exit the wet well 
and enter a concrete valve vault with easy access 
to valves, piping, and flow meter.

YES NO
Investigate n/a

Pump discharge re-enters wet well 
before being routed off of site. 

7 Each pump shall be provided with 150 lb swing 
check valve and shut-off valves

YES NO
Investigate n/a

8 A magnetic type flow meter (type and model to 
be approved by City) shall be installed on the 
discharge piping within the valve vault

YES NO
Investigate n/a

9 A bypass connection to the force main shall be 
provided

YES NO
Investigate n/a

10 Provide a portable, engine-drive pump with: NO
Acceptable manufacturers are Gorman Rupp, 
Godwin, or equal

YES NO
Investigate n/a

Same capacity as the submersible pump. YES NO
Investigate n/a

Diesel engine-driven with 24 hours of fuel storage YES NO
Investigate n/a

Trailer mounted YES NO
Investigate n/a

Minimum 4-inch discharge. YES NO
Investigate n/a
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Rehabilitation and Replacement or Improvements Needed
1) Replace package pump system with submersible pumps. 
2) Construct valve vault and install flow meter, pressure gages, and bypass connection. 

Other Notes
1) Self-priming vacuum pumps. Check valves on suction lines are not working properly and causing 

lines to lose vacuum. This results in staff coming to the site to re-prime the pumps. This can take 
several hours. 

2) No flow meter or valve vault. Pump discharge piping re-enters top of wet well, then bends 90 
degrees and exits through wall of wet well. 
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3) Wet Well and Structures 
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Constructed of pre-cast concrete YES NO

Investigate n/a
2 The interior wet well walls and roof shall be 

coated with Sancon spray-on coating or approved 
equal.

YES NO
Investigate n/a

The coating appears to be failing.

3 Concrete roof shall have hatch openings (one 
hatch per pump) for pump removal. Hatches shall 
be H-20 traffic rated of all stainless steel 
construction with stainless steel hardware, 
lockable diamond plate cover, spring assisted 
hinges, safety chain, and swing-out interior 
hinged safety grate.

YES NO
Investigate n/a

The wet well uses a "smart" 
manhole cover.

4 Pipe supports, brackets, and all other equipment 
and fasteners within the wet well shall be Type 
316 stainless steel.

YES NO
Investigate n/a

Steps are FRP or plastic.

5 Provide rail-type guide system with intermediate 
supports to allow pump removal without removal 
of discharge piping or entering the wet well. All 
materials to be Type 316 stainless steel.

YES NO
Investigate n/a

No guide rails. Pumps are housed in 
an enclosure on a separate concrete 
pad.

6 All collection sewers shall join and enter a single 
manhole just prior to entering the wet well. Only 
one sewer shall enter the wet well to allow the 
City to plug influent sewer and bypass around 
wet well for maintenance and repairs.

YES NO
Investigate n/a

7 Valve vault shall be precast concrete vault with 
concrete floor.

YES NO
Investigate n/a

There is no valve vault. The valves 
are housed together with the pumps 
in an FRP enclosure at grade level on 
top of a concrete pad.

8 Vault cover shall be galvanized checkered plate in 
easily removable sections designed for parkway 
loading.

YES NO
Investigate n/a

9 Emergency storage capacity of a minimum of 60 
minutes at peak flow plus travel time during peak 
traffic hours from City's Water Quality Control 
Plant

YES NO
Investigate n/a

No emergency storage tank.

10 The emergency storage tank shall be a pre-cast 
concrete structure and shall be provided with a 
minimum of two 4-foot x 4-foot hatch openings 
in the roof to facilitate cleaning

YES NO
Investigate n/a

No emergency storage tank.
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Rehabilitation and Replacement or Improvements Needed 
Near-term

1) The site requires some pavement or hardscape to control erosion.
2) Recoat the interior of the wet well.

Mid-term

3) Repair and/or replace wood fencing.

Other Notes
1) Concrete pads are typically undermined along the edges and corners due to erosion.
2) The coating in the wet well is failing in general.
3) The wood fencing is in fair condition, but may need to be repaired eventually.
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4) Electrical and Controls
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 All electrical equipment shall be in accordance 

with the NEC and meet all requirements for 
hazardous locations.

YES NO
Investigate n/a

1) The interior of the wet well is a 
Class I, Division 1 hazardous area. 
The skid mounted pump enclosure is 
mounted next to the opening of the 
wet well hatch. According to NFPA 
820, a hazardous area envelope 
exists over the hatch opening 
(hazardous envelope dimensions - 
18" high by 36" wide from hatch 
opening). The contents within the 
pump enclosure, including the pump 
control panel, are subjected to 
meeting a Class I, Division 2 rating.  
2) No conduit seals were installed 
for the wet well level conductors, 
and it was undetermined if conduit 
seals were provided inside the skid 
mounted enclosure.

2 A separate utility transformer and meter/main 
with ground fault protection.

YES NO
Investigate n/a

The utility transformer did not have 
any marking to indicate kVA size. Per 
a previous ETAP study, the utility 
transformer is a 50 kVA, 1-phase. 
Ground fault protection is not 
required for this service, which is 
less than 1000 A. 

3 Primary power to the station shall be 480 volt, 60 
Hz, 3-phase service per utility providers' 
standards

YES NO
Investigate n/a

The existing utility service for the lift 
station is rated 240 V, 1-phase.

4 Provide a minimum of four spare 120-volt circuit 
breakers

YES NO
Investigate n/a

A review of the existing panel board 
indicated that all the breakers were 
switched in the "on" position. No 
nameplate was available to indicate 
if any of the breakers (one 1-60 A, 2-
pole; and six 15 A, 1-pole) were 
spare. 

5 Automatic transfer switch (ATS) shall be provided 
to switch from normal utility power to standby 
emergency power upon normal power fail, and 
switch back to normal power when restored.

YES NO
Investigate n/a

The lift station distribution panel has 
a manual transfer switch connected 
to a 200 A receptacle hookup on the 
outside of the overall enclosure. 
This would allow for a portable 
generator to be brought in to 
provide backup power.
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Design Criteria Status Comments
6 Electric switchgear (480 volt) shall be mounted in 

a NEMA 1 Motor Control Center (MCC) with 
removable buckets within a NEMA 3R wrapper. 
Switchgear shall be Cutler-Hammer, Allen 
Bradley, Square "D", or equal. 

YES NO
Investigate n/a

The existing lift station is powered 
by a 240 V, 1-phase outdoor 
mounted switchboard. The 
switchboard provides power to the 
outdoor mounted distribution 
section with includes the main 
breaker, a panel board with 
associated transformer, and VFD 
control panel which includes 
Toshiba VFD's with integral 
transformers for supporting the two 
480 V, 3-phase pump motors.

7 Siemens HydroRanger ultrasonic level controller YES NO
Investigate n/a

The lift station does not have a local 
level controller for pump control. 
According to plant staff, a level 
sensor does transmit, via SCADA, a 
continuous level signal to their 
central control facility, which in turn 
determines how to remotely control 
the lift station pumps.

8 The PLC shall be as manufactured by Modicon 
Quantum (no substitutes).

YES NO
Investigate n/a

The lift station does not have an 
independent PLC control panel. The 
skid mounted lift station pumps with 
overall outdoor enclosure, includes 
an integral pump control panel. The 
control panel includes the individual 
pump disconnect switches, and lift 
station controller. The VFD's for the 
pumps are remotely mounted in the 
outdoor mounted VFD control 
panel. 

9 A Motorola ACE3600 (no substitutes) RTU shall 
be provided to transmit status and alarms only 
(no control) to the City's central SCADA station.

YES NO
Investigate n/a

No RTU cabinet was found. Assume 
SCADA interface incorporated in skid 
mounted lift station control panel.

10 An electrical panel sunshade structure shall be 
provided.

YES NO
Investigate n/a

The electrical panels and control 
systems are mounted within 
outdoor rated enclosures. Exposure 
to the sun is limited to only when 
enclosure doors are opened. 
The lift station pump control panel is 
mounted within the overall outdoor 
enclosure of the pumps. A dedicated 
enclosure door allows access to the 
control panel when needed.

11 Wet Well Electrical cable(s) shall be spliced at a 
junction box located 36-inches above wet well 
roof and meet all provisions of the NEC.

YES NO
Investigate n/a

Wet well level signal conductors are 
routed out of the wet well via 
conduit that terminate inside skid 
mounted pump enclosure. 
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Rehabilitation and Replacement or Improvements Needed
Near-Term

1) Per "other notes" Item 3 below - Provide mechanical protection for the insulated ground conductor. 
Reinstall conductor in a buried PVC Schedule 40 conduit from the ground well box to the side of the 
light pole concrete pedestal. 

2) Provide above grade termination box for terminating wet well circuits. Install conduit seals to wet 
well conduit raceways.

3) Move skid mounted pump enclosure further away from the wet well opening, outside the hazardous 
Class I, Division 2 envelope over the wet well opening. (if pumps aren't replaced per previous 
recommendations) 

Mid-Term

4) Connect smart manhole cover to SCADA system. 

Other Notes
1) The existing utility transformer enclosure did not indicate the transformer size. Nearby was another 

utility enclosure designated as "PJC8706." Coordination with Electric utility will be needed to define 
the specific purposes of this enclosure.

2) Adjacent to the lift station switchboard is an existing 75 kVA (240-480 V primary, 120/240 V 
secondary) transformer. This transformer was not depicted in the previous ETAP study.

3) An exposed insulated ground wire bonds the mounting stand of a light pole to a ground rod. Routing 
of the insulated ground wire is thru the opening of a ground well box, which lends it to possible 
damage when ground well cover is inserted. 

4) Wet well has smart manhole cover. Information from cover is transmitted to 3rd party system, not 
SCADA. Staff get notifications on phones or in email. 
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5) Emergency Power
Design criteria from 2012 Sewage Lift Station and Force Main Guidelines

Design Criteria Status Comments
1 Provide a prefabricated skid-mounted diesel 

engine driven, radiator-cooled, automatic 
emergency standby generator to power the lift 
station during normal power failure. 
Manufactured by Caterpillar, Onan, or Generac

YES NO
Investigate n/a

There is no backup generator, 
just provisions to connect a 
portable generator. 

2 Generator set shall automatically start upon 
failure of normal power and be sized to operate 
lighting loads, and both pumping units (duty and 
standby) with maximum voltage DIP of 20 
percent.

YES NO
Investigate n/a

There is no backup generator, 
just provisions to connect a 
portable generator.

3 Generator set shall be equipped with all sound 
attenuating equipment, enclosures, and devices 
necessary to conform with applicable city or 
county noise ordinances

YES NO
Investigate n/a

There is no backup generator, 
just provisions to connect a 
portable generator.

4 Fuel tank for generator shall be base type 
mounted with unit. Tank shall be double walled 
welded steel sized for a minimum of 24 hours of 
continuous operation at 100% of generator 
capacity.

YES NO
Investigate n/a

There is no backup generator, 
just provisions to connect a 
portable generator.

5 Tank shall have secondary containment and 
alarm floats for low fuel and fuel in secondary 
containment area.

YES NO
Investigate n/a

There is no backup generator, 
just provisions to connect a 
portable generator.

Rehabilitation and Replacement or Improvements Needed
Near-Term

1) Perform additional analysis to determine appropriate standby power generator needed to support 
high flow conditions. Analysis to incorporate electrical peak demands as monitored by the Electric 
Utility.

Other Notes
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TASK : ESTIMATE PREPARATION DATE : 5/10/2017
JOB # : 10495A.00   PREPARED BY : WJ
LOCATION : Riverside, CA REVIEWED BY : DB
TITLE : Wood Road Station Near-Term Rehabilitation

ITEM NO. DESCRIPTION QTY UNIT UNIT COST SUBTOTAL TOTAL

 
1 Site Rehabilitation and Upgrades

Site Containment Berm 480 LF $44 $21,120
Fence Extension 50 LF $47 $2,350
Existing Asphalt Removal 760 SY $5 $3,800
New Asphalt 760 SY $65 $49,400
Cast-in-Place Concrete Containment Curbs 50 LF $41 $2,050

Total $78,720

2 Pump Room Repairs

Mechanical Recoating and Corrosion Repair 1 LS $17,000 $17,000
Install pressure gages in pipe discharge 4 EA $1,500 $6,000
New VFDs for 95 HP Pumps 4 EA $59,810 $239,240

Total $262,240

3 Wet Well Improvements

New Spring-Assisted Access Hatches 1 $8,300 $8,300
Pump Rail Demolition 1 LS $4,000 $4,000
Wet Well Condition Assessment Study and Report 1 LS $75,000 $75,000
Install Conduit Seals 1 LS $10,000 $10,000

Total $97,300

ITEM SUBTOTAL $438,260

Allowances

Yard Piping & Site Civil Allowance 10 % $43,826
Electrical and Instrumentation Allowance 20 % $87,652

Total $131,500

SUBTOTAL $569,760

Estimating Contingency 30 % $171,000
SUBTOTAL $740,760

General Conditions 10 % $74,076
SUBTOTAL $814,836

General Contractor Overhead & Profit 15 % $85,187
SUBTOTAL $825,947

Escalation to Mid-Point 3 % $24,778
SUBTOTAL $850,726

Sales Tax on 50% of Subtotal Above 7.75 % $65,000
CONSTRUCTION COST SUBTOTAL $890,947

Engineering, Management, and Legal 30 % $268,000
PROJECT COST $1,158,900

CITY OF RIVERSIDE PUBLIC WORKS
UPDATED INTEGRATED MASTER PLAN FOR WASTEWATER COLLECTION AND 

TREATMENT FACILITIES PROJECT

5 - SEWER LIFT STATION ASSESSMENT STUDY



TASK : ESTIMATE PREPARATION DATE : 5/10/2017
JOB # : 10495A.00   PREPARED BY : WJ
LOCATION : Riverside, CA REVIEWED BY : DB
TITLE : Wood Road Station Long-Term Rehabilitation

ITEM NO. DESCRIPTION QTY UNIT UNIT COST SUBTOTAL TOTAL

 
1 Standby Generator and Fuel Tank

Demolish Existing Units 1 LS $10,000 $10,000
New Generator and Fuel Tank 1 EA $170,000 $170,000

Total $180,000

2 NFPA 820 Code Upgrades

Combustible Gas Detection System 1 EA $20,100 $20,100
Electrical / Ventilation Improvements 1 LS $20,000 $20,000

Total $40,100

ITEM SUBTOTAL $220,100

Allowances

Yard Piping & Site Civil Allowance 10 % $22,010
Electrical and Instrumentation Allowance 20 % $44,020

Total $66,000

SUBTOTAL $286,100

Estimating Contingency 30 % $86,000
SUBTOTAL $372,100

General Conditions 10 % $37,210
SUBTOTAL $409,310

General Contractor Overhead & Profit 15 % $42,792
SUBTOTAL $414,892

Escalation to Mid-Point 3 % $12,447
SUBTOTAL $427,338

Sales Tax on 50% of Subtotal Above 7.75 % $33,000
CONSTRUCTION COST SUBTOTAL $447,892

Engineering, Management, and Legal 30 % $135,000
PROJECT COST $582,900

CITY OF RIVERSIDE PUBLIC WORKS
UPDATED INTEGRATED MASTER PLAN FOR WASTEWATER COLLECTION AND 

TREATMENT FACILITIES PROJECT

5 - SEWER LIFT STATION ASSESSMENT STUDY



TASK : ESTIMATE PREPARATION DATE : 5/10/2017
JOB # : 10495A.00   PREPARED BY : WJ
LOCATION : Riverside, CA REVIEWED BY : DB
TITLE : Pierce Street Station Near-Term Rehabilitation

ITEM NO. DESCRIPTION QTY UNIT UNIT COST SUBTOTAL TOTAL

 
1 Site Rehabilitation and Upgrades

Fence Demolition and Clearing along Flood Channel 450 LF $8 $3,600
Site Containment Berm 250 CY $44 $11,000
Fence Improvements 450 LF $47 $21,150
Cast-in-Place Concrete Containment Curbs 100 LF $41 $4,100
Install Lighting Pole and LED Light 1 EA $2,500 $2,500

Total $42,350

2 Dry Well Rehabilitation

Leak Repair 1 LS $10,000 $10,000
Corrosion Removal and Mechanical Recoating 1 LS $25,000 $25,000
Pump Support Replacement 4 EA $10,000 $40,000
Coat Walls, Ceiling, and Floor 1 LS $20,000 $20,000

Total $95,000

3 Wet Well Rehabilitation

Prep and Coat Concrete Surfaces 1 LS $50,000 $50,000
Replace Corroded Components with 316 SST 1 LS $25,000 $25,000
Mechanical Recoating 1 LS $10,000 $10,000
Replace Access Covers and Rebates 3 EA $1,900 $5,700

Total $90,700
4 Electrical Improvements

Install Conduit Seals and Bushings 1 LS $10,000 $10,000
Combustible Gas Detection System 1 EA $20,100 $20,100

Total $30,100

ITEM SUBTOTAL $258,150

Allowances

Yard Piping & Site Civil Allowance 10 % $25,815
Electrical and Instrumentation Allowance 20 % $51,630

Total $77,400

SUBTOTAL $335,550

Estimating Contingency 30 % $101,000
SUBTOTAL $436,550

General Conditions 10 % $43,655
SUBTOTAL $480,205

General Contractor Overhead & Profit 15 % $50,203
SUBTOTAL $486,753

Escalation to Mid-Point 3 % $14,603
SUBTOTAL $501,356

Sales Tax on 50% of Subtotal Above 7.75 % $38,000
CONSTRUCTION COST SUBTOTAL $524,753

Engineering, Management, and Legal 30 % $158,000
PROJECT COST $682,800

CITY OF RIVERSIDE PUBLIC WORKS
UPDATED INTEGRATED MASTER PLAN FOR WASTEWATER COLLECTION AND 

TREATMENT FACILITIES PROJECT

5 - SEWER LIFT STATION ASSESSMENT STUDY



TASK : ESTIMATE PREPARATION DATE : 5/10/2017
JOB # : 10495A.00   PREPARED BY : WJ
LOCATION : Riverside, CA REVIEWED BY : DB
TITLE : Pierce Street Station Long-Term Rehabilitation

ITEM NO. DESCRIPTION QTY UNIT UNIT COST SUBTOTAL TOTAL

 
1 Wet Well Modifications

Replace Piping and Valves for Diesel Pumps 150 LF $114 $17,100
New Access Points for Wet Wells 2 EA $7,500 $15,000

Total $32,100

2 HVAC Replacement

Replace Supply Air Fans 5 EA $6,000 $30,000
Total $30,000

ITEM SUBTOTAL $62,100

Allowances

Yard Piping & Site Civil Allowance 10 % $6,210
Electrical and Instrumentation Allowance 20 % $12,420

Total $18,600

SUBTOTAL $80,700

Estimating Contingency 30 % $25,000
SUBTOTAL $105,700

General Conditions 10 % $10,570
SUBTOTAL $116,270

General Contractor Overhead & Profit 15 % $12,156
SUBTOTAL $117,856

Escalation to Mid-Point 3 % $3,536
SUBTOTAL $121,391

Sales Tax on 50% of Subtotal Above 7.75 % $10,000
CONSTRUCTION COST SUBTOTAL $127,856

Engineering, Management, and Legal 30 % $39,000
PROJECT COST $166,900

CITY OF RIVERSIDE PUBLIC WORKS
UPDATED INTEGRATED MASTER PLAN FOR WASTEWATER COLLECTION AND 

TREATMENT FACILITIES PROJECT

5 - SEWER LIFT STATION ASSESSMENT STUDY



TASK : ESTIMATE PREPARATION DATE : 5/10/2017
JOB # : 10495A.00   PREPARED BY : WJ
LOCATION : Riverside, CA REVIEWED BY : DB
TITLE : University Knolls Station Near-Term Rehabilitation

ITEM NO. DESCRIPTION QTY UNIT UNIT COST SUBTOTAL TOTAL

 
1 Site Rehabilitation and Upgrades

Fencing 80 LF $47 $3,760
Install Lighting Pole and LED Light 1 EA $2,500 $2,500
Add Asphalt 40 SY $65 $2,600
Spill Containment Curbs 65 LF $41 $2,665
General Landscaping 1 LS $2,000 $2,000
Replace Vault Hatches 2 EA $5,500 $11,000
Wet Well Coating 1 LS $15,000 $15,000
Vault Floor Sump Addition 1 LS $2,500 $2,500

Total $42,025

2 Pump and Piping Replacement

Demolish Existing Pumps and Piping 1 LS $10,000 $10,000
5 HP Submersible Chopper Pump 2 EA $24,100 $48,200
4" Ductile Iron Discharge Piping 75 LF $76 $5,700
4" Check Valves 2 EA $2,250 $4,500
4" Gate Valve 4 EA $1,090 $4,360

Total $72,760

3 Electrical Upgrades

Replace Electrical Cabinets and Panels 2 EA $15,000 $30,000
Install Emergency Generator Connection 1 EA $7,500 $7,500
Ultrasonic Level Transmitter 1 EA $4,500 $4,500

Total $42,000

ITEM SUBTOTAL $156,785

Allowances

Yard Piping & Site Civil Allowance 10 % $15,679
Electrical and Instrumentation Allowance 20 % $31,357

Total $47,000

SUBTOTAL $203,785

Estimating Contingency 30 % $62,000
SUBTOTAL $265,785

General Conditions 10 % $26,579
SUBTOTAL $292,364

General Contractor Overhead & Profit 15 % $30,565
SUBTOTAL $296,350

Escalation to Mid-Point 3 % $8,891
SUBTOTAL $305,241

Sales Tax on 50% of Subtotal Above 7.75 % $23,000
CONSTRUCTION COST SUBTOTAL $319,350

Engineering, Management, and Legal 30 % $96,000
PROJECT COST $415,400

CITY OF RIVERSIDE PUBLIC WORKS
UPDATED INTEGRATED MASTER PLAN FOR WASTEWATER COLLECTION AND 

TREATMENT FACILITIES PROJECT

5 - SEWER LIFT STATION ASSESSMENT STUDY



TASK : ESTIMATE PREPARATION DATE : 5/10/2017
JOB # : 10495A.00   PREPARED BY : WJ
LOCATION : Riverside, CA REVIEWED BY : DB
TITLE : Western Station Near-Term Rehabilitation

ITEM NO. DESCRIPTION QTY UNIT UNIT COST SUBTOTAL TOTAL

 
1 Site Rehabilitation and Upgrades

Shoring for CMU Wall Mods 360 SF $33 $11,880
Excavation for CMU Wall Mods 25 CY $70 $1,750
Demolish Existing CMU Wall 114 SF $15 $1,710
Demolish Existing Concrete Apron Slab 175 SF $4 $700
6" Standard Concrete Block and Grout Fill 114 SF $30 $3,420
Backfill CMU Wall 25 CY $21 $525
Concrete Apron Slab on Grade 4 CY $450 $1,575
Replace Valve Vault Rebate 1 LS $5,800 $5,800
Install Lighting Pole and LED Light 1 EA $2,500 $2,500

Total $29,860

2 Pump and Pipe Upgrades

2" Diameter Stainless Steel Pump Guide Rails 2 EA $4,500 $9,000
Paint Discharge Piping 1 LS $10,000 $10,000
Flow Meter 1 EA $13,000 $13,000
Ultrasonic Level Transmitter 1 EA $4,500 $4,500

Total $36,500

3 Electrical Upgrades

Install Emergency Generator Connection 1 EA $7,500 $7,500
Install Conduit Seals and Bushings 1 LS $10,000 $10,000
Install Cable Hangers 2 EA $750 $1,500
Install Wet Well Cables in Separate Conduit with 
Termination Box 1 EA $5,000 $5,000

Total $24,000

ITEM SUBTOTAL $90,360

Allowances

Yard Piping & Site Civil Allowance 10 % $9,036
Electrical and Instrumentation Allowance 20 % $18,072

Total $27,100

SUBTOTAL $117,460

Estimating Contingency 30 % $36,000
SUBTOTAL $153,460

General Conditions 10 % $15,346
SUBTOTAL $168,806

General Contractor Overhead & Profit 15 % $17,648
SUBTOTAL $171,108

Escalation to Mid-Point 3 % $5,133
SUBTOTAL $176,241

Sales Tax on 50% of Subtotal Above 7.75 % $14,000
CONSTRUCTION COST SUBTOTAL $185,108

Engineering, Management, and Legal 30 % $56,000
PROJECT COST $241,100

CITY OF RIVERSIDE PUBLIC WORKS

5 - SEWER LIFT STATION ASSESSMENT STUDY

UPDATED INTEGRATED MASTER PLAN FOR WASTEWATER COLLECTION AND 

TREATMENT FACILITIES PROJECT



TASK : ESTIMATE PREPARATION DATE : 5/10/2017
JOB # : 10495A.00   PREPARED BY : WJ
LOCATION : Riverside, CA REVIEWED BY : DB
TITLE : Western Station Long-Term Rehabilitation

ITEM NO. DESCRIPTION QTY UNIT UNIT COST SUBTOTAL TOTAL

 
1 Pump Replacement and Wet Well Restoration

New 5 HP Submersible Pumps 2 EA $24,100 $48,200
Replace Electrical Cabinet 1 EA $15,000 $15,000
Wet Well Coating 1 LS $15,000 $15,000

Total $78,200

ITEM SUBTOTAL $78,200

Allowances

Yard Piping & Site Civil Allowance 0 % $0
Electrical and Instrumentation Allowance 35 % $27,370

Total $27,400

SUBTOTAL $105,600

Estimating Contingency 30 % $32,000
SUBTOTAL $137,600

General Conditions 10 % $13,760
SUBTOTAL $151,360

General Contractor Overhead & Profit 15 % $15,824
SUBTOTAL $153,424

Escalation to Mid-Point 3 % $4,603
SUBTOTAL $158,027

Sales Tax on 50% of Subtotal Above 7.75 % $12,000
CONSTRUCTION COST SUBTOTAL $165,424

Engineering, Management, and Legal 30 % $50,000
PROJECT COST $215,400

CITY OF RIVERSIDE PUBLIC WORKS
UPDATED INTEGRATED MASTER PLAN FOR WASTEWATER COLLECTION AND 

TREATMENT FACILITIES PROJECT

5 - SEWER LIFT STATION ASSESSMENT STUDY



TASK : ESTIMATE PREPARATION DATE : 5/10/2017
JOB # : 10495A.00   PREPARED BY : WJ
LOCATION : Riverside, CA REVIEWED BY : DB
TITLE : MLK2 Station Near-Term Rehabilitation

ITEM NO. DESCRIPTION QTY UNIT UNIT COST SUBTOTAL TOTAL

 
1 Site Rehabilitation and Upgrades

Lock Installation on Hatches 2 EA $600 $1,200
Install Lighting Pole and LED Light 1 EA $2,500 $2,500

Total $3,700

2 Valve Vault Repair

Replace Corroded Pipe Supports 3 EA $3,000 $9,000
Replace Ladder Brackets 1 LS $2,000 $2,000
.5 HP Ventilation Fan 1 EA $10,000 $10,000

Total $21,000
3 Electrical Improvements

Install Conduit Seals and Bushings 1 LS $10,000 $10,000
Total $10,000

ITEM SUBTOTAL $34,700

Allowances

Yard Piping & Site Civil Allowance 10 % $3,470
Electrical and Instrumentation Allowance 20 % $6,940

Total $10,400

SUBTOTAL $45,100

Estimating Contingency 30 % $14,000
SUBTOTAL $59,100

General Conditions 10 % $5,910
SUBTOTAL $65,010

General Contractor Overhead & Profit 15 % $6,797
SUBTOTAL $65,897

Escalation to Mid-Point 3 % $1,977
SUBTOTAL $67,873

Sales Tax on 50% of Subtotal Above 7.75 % $6,000
CONSTRUCTION COST SUBTOTAL $71,897

Engineering, Management, and Legal 30 % $22,000
PROJECT COST $93,900

CITY OF RIVERSIDE PUBLIC WORKS
UPDATED INTEGRATED MASTER PLAN FOR WASTEWATER COLLECTION AND 

TREATMENT FACILITIES PROJECT

5 - SEWER LIFT STATION ASSESSMENT STUDY



TASK : ESTIMATE PREPARATION DATE : 5/10/2017
JOB # : 10495A.00   PREPARED BY : WJ
LOCATION : Riverside, CA REVIEWED BY : DB
TITLE : MLK2 Station Long-Term Rehabilitation

ITEM NO. DESCRIPTION QTY UNIT UNIT COST SUBTOTAL TOTAL

 
1 Current Monitoring Equipment

Modify Electical Cabinet and Install Current Monitoring 
Device 1 LS $20,000 $20,000

Total $20,000

2 Painting

Paint Wet Well Discharge Piping 1 LS $5,000 $5,000
Paint Fence 1 LS $4,000 $4,000

Total $9,000

ITEM SUBTOTAL $29,000

Allowances

Yard Piping & Site Civil Allowance 10 % $2,900
Electrical and Instrumentation Allowance 35 % $10,150

Total $13,100

SUBTOTAL $42,100

Estimating Contingency 30 % $13,000
SUBTOTAL $55,100

General Conditions 10 % $5,510
SUBTOTAL $60,610

General Contractor Overhead & Profit 15 % $6,337
SUBTOTAL $61,437

Escalation to Mid-Point 3 % $1,843
SUBTOTAL $63,280

Sales Tax on 50% of Subtotal Above 7.75 % $5,000
CONSTRUCTION COST SUBTOTAL $66,437

Engineering, Management, and Legal 30 % $20,000
PROJECT COST $86,400

CITY OF RIVERSIDE PUBLIC WORKS
UPDATED INTEGRATED MASTER PLAN FOR WASTEWATER COLLECTION AND 

TREATMENT FACILITIES PROJECT
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TASK : ESTIMATE PREPARATION DATE : 5/10/2017
JOB # : 10495A.00   PREPARED BY : WJ
LOCATION : Riverside, CA REVIEWED BY : DB
TITLE : Garden Hills Station Near-Term Rehabilitation

ITEM NO. DESCRIPTION QTY UNIT UNIT COST SUBTOTAL TOTAL

 
1 Site Rehabilitation and Upgrades

New Asphalt Pavement 15 SY $65 $975
Spill Containment Curbs 125 LF $41 $5,125
Install Lighting Pole and LED Light 1 EA $2,500 $2,500

Total $8,600

2 Pump Replacement and Modifications

15 HP Subersible Chopper Pumps 2 EA $36,000 $72,000
Precast Valve Vault 1 EA $9,000 $9,000
Galvanized Steel Vault Cover 1 EA $3,500 $3,500
4" Ductile Iron Discharge Piping 80 LF $76 $6,080
4" Check Valves 2 EA $2,250 $4,500
4" Gate Valve 4 EA $1,090 $4,360
Flow Meter 1 EA $9,000 $9,000
Coat Wet Well 1 LS $15,000 $15,000

Total $123,440

3 Electrical Upgrades

Install Conduit Seals 1 LS $10,000 $10,000
Install Above-Grade Termination Box 1 EA $2,500 $2,500
Install Protection for Ground Conductor 1 LA $2,500 $2,500

Total $15,000

ITEM SUBTOTAL $147,040

Allowances

Yard Piping & Site Civil Allowance 15 % $22,056
Electrical and Instrumentation Allowance 20 % $29,408

Total $51,500

SUBTOTAL $198,540

Estimating Contingency 30 % $60,000
SUBTOTAL $258,540

General Conditions 10 % $25,854
SUBTOTAL $284,394

General Contractor Overhead & Profit 15 % $29,732
SUBTOTAL $288,272

Escalation to Mid-Point 3 % $8,648
SUBTOTAL $296,920

Sales Tax on 50% of Subtotal Above 7.75 % $23,000
CONSTRUCTION COST SUBTOTAL $311,272

Engineering, Management, and Legal 30 % $94,000
PROJECT COST $405,300

CITY OF RIVERSIDE PUBLIC WORKS
UPDATED INTEGRATED MASTER PLAN FOR WASTEWATER COLLECTION AND 

TREATMENT FACILITIES PROJECT
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TASK : ESTIMATE PREPARATION DATE : 5/19/2017
JOB # : 10495A.00   PREPARED BY : WJ
LOCATION : Riverside, CA REVIEWED BY : DB
TITLE : Garden Hills Station Long-Term Rehabilitation

ITEM NO. DESCRIPTION QTY UNIT UNIT COST SUBTOTAL TOTAL

 
1 Site Rehabilitation and Upgrades

6" Standard Concrete Block and Grout Fill 114 SF $30 $3,420
Backfill CMU Wall 25 CY $21 $525

Total $3,945

ITEM SUBTOTAL $3,945

Allowances

Yard Piping & Site Civil Allowance 10 % $395
Electrical and Instrumentation Allowance 20 % $789

Total $1,200

SUBTOTAL $5,145

Estimating Contingency 30 % $2,000
SUBTOTAL $7,145

General Conditions 10 % $715
SUBTOTAL $7,860

General Contractor Overhead & Profit 15 % $822
SUBTOTAL $7,967

Escalation to Mid-Point 3 % $239
SUBTOTAL $8,206

Sales Tax on 50% of Subtotal Above 7.75 % $1,000
CONSTRUCTION COST SUBTOTAL $8,967

Engineering, Management, and Legal 30 % $3,000
PROJECT COST $12,000

CITY OF RIVERSIDE PUBLIC WORKS
UPDATED INTEGRATED MASTER PLAN FOR WASTEWATER COLLECTION AND 

TREATMENT FACILITIES PROJECT

5 - SEWER LIFT STATION ASSESSMENT STUDY
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Chapter 9 

SEWER PIPELINE R&R PROGRAM 

9.1   Purpose 
The purpose of this Chapter is to summarize the review and evaluation of the City’s existing 
collection system CCTV database, and to describe and define the development of the gravity 
sewer R&R program that will be included in the City’s CIP. This Chapter also describes the 
development of a preliminary force main inspection program and budgetary numbers which the 
City uses to plan for and implement an on-going force main inspection program. This Chapter 
presents the methodology, assumptions, and the final results for the aforementioned topic. 

9.2   Background 
Currently the City has performed CCTV inspections on 37 miles of the 782 miles of the existing 
collection system. As part of the update of the Master Plan, Carollo was tasked with using the 
City’s CCTV inspection database and extrapolating the findings from the NASSCO, PACP 
condition coding, to the remaining portions of the City’s gravity system; as a means to develop 
budgetary cost estimates for condition-based structure replacement and rehabilitation 
recommendations. Figure 9.1 shows the City pipelines that have been inspected.  

Each pipe is color coded based on the PACP Coded scoring associated with the inspection of each 
pipeline segment. The PACP scoring standard uses a scale of 1 through 5 to denote the condition 

of each segment. The descriptions of the five defect categories are summarized below: 

• 5: Most Significant Defect Grade. 
• 4: Poor will become Grade 5 in near future. 
• 3: Moderate. 
• 2: Minor to Moderate. 
• 1: Minor defects. 

Along with the standard scoring system of the 1 to 5 ratings, Carollo utilized the PACP SQR Score 

for each pipe segment to develop the structural rehabilitation CIP. The SQR uses a combination 
of the defect coding to develop a number that focuses on the two highest defects and the number 
of defects in each segment. For example, an SQR of 4523 translates to the following: 

• 4 is the highest severity grade. 
• 5 is the total number of occurrences of the highest severity grade. 
• 2 is the second highest severity grade. 
• 3 is the total number of occurrences of the second highest severity grade.  

The PACP SQR results and associated videos were used to evaluate the condition of the collection 
system pipes as part of the update of the Master Plan. 

As part of a quality control effort, the Carollo team performed a review of the quality of a portion 
of the City’s CCTV inspections coding results to verify if the data is suitable for use in evaluating 
the condition of the collection system. The initial step in our assessment of the CCTV data 
consisted of a review of approximately 22 percent, or 43,000 linear feet of the supplied CCTV 
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records (database results and videos) to determine the level of confidence in the data for use in 
assessing the overall quality of the collection system. This Chapter summarizes the CCTV 

inspection findings, and the future gravity and pressure pipeline inspection programs and costs. 

9.3   CCTV Rehabilitation Findings 
Since the televised total length of pipe was a small sample of the overall collection system, Carollo 
performed a desktop analysis to categorize the CCTV results and to extrapolate them to the City's 

entire collections system. In this manner, the City now has an estimate of the potential structural 
rehabilitation for its overall system, and a budgetary estimate of the total rehabilitation and 
replacement costs. However, it is recommended that the City continue its CCTV inspection 
program for the remainder of the system and use the results to update the structural rehabilitation 
CIP on an annual basis. 

9.3.1   Categorization of Structural Rehabilitation Recommendations 

Carollo used the following methodology to categorize its structural rehabilitation 

recommendations: 
• Based on the results of the data quality review, Carollo determined that the overall data 

quality was adequate to perform the desktop review and program budget 
recommendations. 

• Pipelines were designated for replacement based on the following: 
 Lines with a peak score of “5” as part of their structural quick ratings. 
 Lines that had been identified as having sags, or heavy roots. 
 All lines that were less than 8-inches in diameter. 

• Pipelines were designated for relining based on the following: 
 Lines with a multitude of defects, including roots, grease, and corrosion. 

• The data was used to group pipelines by the following characteristics: 
 Age range (decade). 
 Material. 
 Diameter. 

• It was assumed that all pipes near the downtown area of the city, which had unknown 
construction dates, were at least from the 1950s. Therefore, these pipelines were 
assumed to be constructed in 1951 for the purposes of rehabilitation prioritization. 

Our team then selected the first digit of the SQR, which signifies the highest defect for any pipe, 
and averaged it for each decade for which we had CCTV data. The results were then applied to all 
non-televised pipes, with similar date, material, and diameter throughout the whole system. 

Finally, using the same logic that was used for the initial rehabilitation recommendation, we 
developed estimated CIPs for these additional line segments. Using the aforementioned 
methodology, a total of 508,000 linear feet (approximately 12 percent of the overall system) have 
been recommended for rehabilitation. 



pw://IO-PW-INT.Carollo.local:Carollo/Documents/D%7bc0fd8f0d-ff71-42ad-b7c6-b9e1fb743a59%7d
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Figure 9.2 shows the highest SQR Score for pipelines investigated through CCTV, as well as those 
with extrapolated conditions resulting from the CCTV investigations. Figure 9.3 shows final 
rehabilitation recommendations for the entire system. Based on the categorization the total 

rehabilitation costs were lumped into three categories. The detailed locations and recommended 
rehabilitation method for the CCTV and extrapolated pipelines are listed in Appendix 9A and 
Appendix 9B, respectively. Appendix 10A from Volume 3, Chapter 10, Capital Improvement 
Program, of this update to the Master Plan provides detail project sheets for annual R&R Program 
costs. 

Structural Defects Rehabilitation Costs Summary: 

• Original CCTV Based Rehabilitation Costs: $30,555,000 

• Extrapolated CCTV Based Rehab. Costs: $105,345,000 

• Recommended 6-Inch Line Replacements: $89,660,000 

Totals: $225,560,000 

9.3.2   Annual Sewer Rehabilitation Program 

This section summarizes how original CCTV and extrapolated CCTV rehabilitation costs were 
phased for the purpose of the CIP. Table 9.1 summarizes the annual sewer rehabilitation costs 
based priority for original CCTV and extrapolated CCTV. As summarized in Table 9.1 the 

rehabilitation projects that received CCTV scores make up approximately $18.76 million within the 
planning period. Because the City only had a small proportion of their gravity mains were CCTV. 
Pipelines not CCTV received an extrapolated CCTV score based on similar pipeline conditions as 
the CCTV pipelines. The purpose of the extrapolated CCTV score is to develop a budgetary 
estimate for rehabilitation projects. Based on the extrapolated CCTV score the City could expect 

an additional $105.35 million in rehabilitation projects within the planning period. The 
rehabilitation costs associated with extrapolated CCTV score may change depending on the CCTV 
inspection program. 

Table 9.1 Annual Sewer Rehabilitation Cost Summary 

Priority 
Cost(1)(2)(3) ($) Total 

Cost(1)(2)(3) 
($) 

Project Schedule Original CCTV 
Score  

Extrapolated CCTV 
Score 

Priority 1 $8,256,000 $7,443,000 $15,705,000 2020-2022 

Priority 2 $4,230,000 $41,580,000 $45,810,000 2023-2027 

Priority 3 $6,263,000 $56,322,000 $62,585,000 2028-2037 

Priority 4 $11,800,000 $- $11,800,000 2028 and beyond 

Total $30,555,000 $105,345,000 $135,900,000 -- 
Notes: 
(1) ENR CCI of 11,555 (LA, February 2017). 
(2) Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 

4.375% for tax of the baseline cost. 
(3) Total project costs includes a 30% markup of the estimated construction cost that accounts for engineering, management 

and legal fees. 
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9.3.3   Small Diameter Sewer Replacement Program 

The purpose of the small diameter sewer program is to replace pipelines smaller than 8-inches in 
diameter not identified as needing replacing within the planning period of this update to the 
Master Plan. These pipelines when replaced are upsized to a minimum of 8-inches in diameter. 
These projects are identified during the CCTV inspection program. This update of the Master Plan 
assumes an allowance of $1 million a year for small diameter pipeline replacement projects 
between 2020 and 2027. This update of the Master Plan assumes an average allowance of 
$1,137,000 a year for small diameter pipeline replacement projects between 2028 and 2037. The 
total allowance is $19.37 million for small diameter pipeline replacements within the planning 
period. 

9.3.4   Lateral Rehabilitation and Replacement Program 

The purpose of the lateral rehabilitation and replacement program is to ensure that there is an 
allowance to rehabilitate and replacement of single family laterals identified during the CCTV 
inspection program. This program has an allowance of $1 million a year on lateral R&R projects 

starting in 2020 and continues through the planning period. The total allowance on lateral R&R 
projects is $18 million within the planning period. 

9.4   Recommended Gravity Main Inspection Program 

Approximately 95 percent (744 miles) of the City's sewers have not been inspected via CCTV and 

evaluated using the PACP coding system. In addition to the sanitary sewers, the City has 
approximately 400 miles of private laterals. The City is interested in having private laterals 

inspected via CCTV when their respective sanitary sewer is inspected. In order to properly assess 
a sewer system, an initial baseline inspection is required. The baseline inspection together with 
subsequent inspections will enable the City to monitor the changing conditions of each sewer 
segment. Areas of the sewer system that have not been inspected and are near bodies of water 
should be a high priority and scheduled for video inspection first, followed by areas of the system 
that have not been inspected. It is also recommended that the City continue its CCTV inspection 
program for the remainder of the system that has not been inspected to date, and use the results 
to update the structural rehabilitation CIP on an annual basis. In addition, it is recommended that 
gravity sewers be CCTV inspected every 10 years. Based on this criterion, the City needs to televise 
approximately 80 miles of sanitary sewer every year and approximately 40 miles of private laterals 

a year (or 120 miles every year). 

Prior to CCTV inspection, sewer pipelines should be cleared of debris to provide a relatively clear 
path for the tractor mounted camera and potentially uncover any underlying defects. 

Sewer main inspections can be used to estimate the amount of time needed before pipeline R&R 
is required. This can only be accomplished by observing and monitoring the changes between 
successive inspections. Some of the uninspected pipelines are near the end of their design life or 
currently exceeding that period. Some of these pipes are probably already in a deteriorated 
condition and may require immediate maintenance, rehabilitation, repair, or replacement. 
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9.4.1   Gravity Main Inspection Program Costs 

The Gravity Main Inspection Program costs are based on contingencies described in Volume 2, 

Chapter 4, Basis of Cost Estimates, of this update to the Master Plan. The Gravity Main Inspection 
Program will cost an estimated $1.63 million per year or $29.29 million within the planning period. 
The unit costs used are below industry standard because it is assumed that the City will supply part 
of the labor force during a CCTV inspection. Appendix 10A from Volume 3, Chapter 10 of this 
update to the Master Plan provides detailed project sheets for the Gravity Main Inspection 
Program. 

9.5   Preliminary Force Main Inspection Program 

The City currently owns and operates 20 lift stations. Only one of the City's lift stations has parallel 

force mains. To date, there is no force main inspection program. A force main inspection program 
is recommended in the near future to develop an understanding of the existing condition of the 
pressure pipes to ensure that adequate measures can be planned to improve reliability. The force 
main inspection program presented below was developed for budgetary reasons, and it should be 
tailored for individual force mains based on varying conditions. The program does not include 
costs for R&R of the existing force mains. 

9.5.1   Recommended Inspection Technologies 

After reviewing the inspection requirements, the available technologies, consulting with vendors, 
and developing an understanding of failure modes, the following technologies were deemed to be 
most appropriate for the inspection: 

• Transient pressure testing. 
• Smart Ball®. 
• Ultrasonic thickness testing. 
• Pipe Diver®. 

9.5.1.1   Transient Pressure Testing 

Transient pressure testing would help identify if water hammer is induced by the pumps. It would 
also indicate if gas pockets are present. The main drawback to transient pressure testing is that it 
does not identify the exact location or size of the gas pocket, but does provide an indication of 
whether there is a need for more invasive inspection methods and technologies. 

9.5.1.2   Smart Ball® 

The Smart Ball® is a free-swimming device that is equipped with an acoustic sensor, which helps 
identify acoustic activities associated with leaks and gas pockets. It also allows inspections while 
the pipe is in service. The tool is typically inserted at a check valve at a pump station and is allowed 
to traverse an active pipeline, while recording changes in the acoustic profile. Smart Ball® provides 

accurate locations of gas pockets and/or large leaks. The main purpose of using a Smart Ball® is 

to identify specific areas along the length of the entire force main that are prone to corrosion 
(i.e., identify gas pockets). It does not provide information on the structural integrity of the pipe 
itself. It can be used in pipes 8 inches in diameter and larger. 
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The City would have several options once gas pockets are identified. ARVs should be installed at 
these locations. If the number of gas pockets identified are minimal, the City could excavate 
several sections of pipe to measure pipe wall thickness using ultrasonic thickness testing. If 
numerous gas pockets are identified, the City may choose to excavate only the areas with the 
largest ones or to employ Pipe Diver® (discussed in Section 9.5.1.4) to assess the structural 
integrity along the entire pipe length. 

9.5.1.3   Ultrasonic Thickness Testing 

Ultrasonic thickness testing is used for external spot testing. Areas of potential corrosion 
(gas pockets) would have to be identified prior to using this technology. Ultrasonic thickness 
testing requires excavating to expose the pipe. This would be recommended depending on the 
results of the Smart Ball® analysis. 

9.5.1.4   Pipe Diver® 

Pipe Diver® is a free-swimming device that uses electromagnetic technology to measure pipe wall 
thickness along the length of the pipe. It also allows inspections while the pipe is in service. 
Insertion of the Pipe Diver® would require a 16-inch port, thus Pierce Street and Wood Road Lift 
Stations can employ this inspection technique. Most likely a Tee fitting would have to be installed 
to allow access to the pipe, which can be done without taking the pipe out of service. The fitting 
would also be permanent and can be used for future inspections. 

The Pipe Diver® would not provide pipe wall thickness data at locations where there are gas 

pockets (the locations where this data is most critical). Therefore, all gas pockets identified from 
the Smart Ball® analysis would have to be addressed (by installing an ARV) prior to using the 
Pipe Diver®. 

Pipe Diver® is fairly expensive and would only be recommended if the Smart Ball® showed a 

significant number of leaks and/or gas pockets. The primary benefit of Pipe Diver® would be to 
identify the extent of corrosion along the entire length of the pipe, not just at particular spots. 
When used together, the Smart Ball® would identify areas of potential corrosion and the 

Pipe Diver® would be used to quantify the extent of the corrosion (if any). 

9.5.2   Recommended Inspection Program 

The following outline summarizes the overall recommended inspection program for the force 

mains. A flow chart for the Near-Term inspection program is illustrated in Figure 9.4. 
• Near-Term Inspection (to assess the actual, existing condition): 

 Perform Smart Ball® assessment. 
 Depending on the results of the Smart Ball® assessment, the City can excavate 

specific areas to assess the corrosion using ultrasonic thickness testing. 
 Install ARVs and make necessary repairs: 
 ARVs should be installed at locations shown to have gas pockets. 
 Point repairs can be made at locations indicating severe corrosion (based on 

visual inspection of pipe exterior and ultrasonic thickness testing). 
 Asses structural integrity of existing pipe with Pipe Diver® technology (optional, force 

main must be greater than 16-inches): 
 Only recommended if the results of the Smart Ball® assessment show many 

areas with gas pockets and/or the ultrasonic thickness testing shows areas with 
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significant corrosion. This would allow the City to identify any other corrosion 
areas along the length of the pipe and prioritize repairs at specific locations. 

 Make repairs as necessary. 
• Long-Term Monitoring: 

 Visual Walk-Over Inspections: 
 It is recommended that City staff walk the alignment every 5 years to check for 

obvious signs of leakage or evidence of surface soil movement. 
 Transient Pressure Monitoring: 
 Install ARVs in areas with gas pockets. 

 Repeat Smart Ball and/or Pipe Diver Assessment: 
 Depending on the results of the original Smart Ball assessment and how rigorous 

the City is with maintenance and repairs, another Smart Ball and/or Pipe Diver 

assessment wouldn't be needed for at least 5 to 10 years. 

 

Figure 9.4 Near-Term Forcer Main Inspection Program Flow Chart 
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9.5.3   Preliminary Force Main Inspection Program Costs 

The Force Main Inspection Program Costs were developed for budgetary reasons using unit 
inspection costs and the City's GIS database. Table 9.2 summarizes the unit inspection costs by 

inspection method type. These unit costs include installation, testing, data analysis, and a report. 
The program costs were split depending on the lift station. This allows the lift station's respective 
force mains to undergo the inspection program individually because the timing will vary between 
lift stations. However, this will require the City to prioritize the lift station's force main inspection 

using available information. Table 9.3 summarizes the force main inspection programs cost by lift 
station for each inspection phase. Phase I consists of the Smart Ball® evaluation; phase II consists 
of the ultrasonic thickness testing evaluation; and, phase III consists of the Pipe Diver evaluation. 
Total inspection costs are based on the contingencies described in Volume 2, Chapter 4 of this 

update of the Master Plan. The total cost of the Force Main Inspection Program is estimated to 
cost $4.48 million within the planning period. For planning purposes, estimated inspection dates 
were assigned to each lift station. Appendix 10A of Volume 3, Chapter 10 of this update to the 
Master Plan has detailed project sheets for the Force Main Inspection Program. 

Table 9.2 Force Main Inspection Program Unit Costs 

Type 
Unit Cost(1)(2) 

($/Unit) 

Smart Ball ® with acoustic sensor (per Linear Foot)(3) $10 

Ultrasonic thickness testing is used for external spot testing (per test pit) $2,000 

Pipe Diver ® (per Linear Foot) $35 
Notes: 
(1) Source: Unit Costs are based on a budgetary quote provided by Pure Technologies. Includes installation, testing, data 

analysis, and report. 
(2) Assumes one test pit per thousand feet of force main. 
(3) Suitable for pipes of 8 inches in diameter and larger. 

 



SEWER PIPELINE R&R PROGRAM | VOL 3 | CH 9 | CITY OF RIVERSIDE 

 FINAL | JUNE 2019 | 9-15 

Table 9.3 Force Main Inspection Program Cost by Lift Station 

Lift Station 
Pipe 

Diameter(s)(1) 
(in) 

Material(s)(1) Total Length(1) 

(ft) 
Phase 1 Total 

Costs ($) 
Phase 2 Total 

Costs(2) ($) 

Phase 3 
Total Costs 

($) 

Total Cost by 
Lift Station 

($)(3) 

Recommended 
Inspection 
Start Year 

Apostle 4 PVC 570 $13,000 $4,000 $- $17,000 2027 
Atherton  4 DIP 15 $1,000 $4,000 $- $5,000 2028-2037 
Bryant Park  4 DIP 15 $1,000 $4,000 $- $5,000 2028-2037 
Crest & Ontario  6 PVC 740 $17,000 $4,000 $- $21,000 2025 
Crystal Mtn. 4 PVC 870 $19,000 $4,000 $- $23,000 2028-2037 
Lakewood 6 STL 1,670 $37,000 $9,000 $- $46,000 2026 
Dexter  6 Techite 1,540 $34,000 $9,000 $- $43,000 2024 
Fairgrounds  12 VCP 30 $1,000 $4,000 $- $5,000 2024 
Garden Hills  4 DIP 1,250 $28,000 $9,000 $- $37,000 2028-2037 
JFK  4 PVC 4,600 $103,000 $22,000 $- $125,000 2028-2037 
La Sierra  Unknown Unknown Unknown $- $- $- $0 -- 
MLK No. 1  8 VCP 280 $6,000 $4,000 $- $10,000 2026 
MLK No. 2  8 PVC 200 $4,000 $4,000 $- $8,000 2028-2037 
Pierce Street  24, 30 ML&C, DIP 29,690 $662,000 $134,000 $2,319,000 $3,115,000 2024 
River Crest  6 PVC 1,570 $35,000 $9,000 $- $44,000 2028-2037 
Spring Mtn.  8 PVC 2,780 $62,000 $13,000 $- $75,000 2028-2037 
University Knolls 6 PVC 640 $14,000 $4,000 $- $18,000 2025 
Western 6 PVC 770 $17,000 $4,000 $- $21,000 2025 
Wood Road 16 Unknown 8,180 $183,000 $40,000 $639,000 $862,000 2028-2037 
Total Cost(3) N/A N/A N/A $1,237,000 $285,000 $2,958,000 $4,480,000 2027 

Notes: 
(1) Source: City of Riverside's GIS database. 
(2) Assumes one test pit every 1,000-feet. 
(3) Total cost is a sum of all phases rounded up. 
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9.6   Summary 

Table 9.4 summarizes the estimated component and total costs for the rehabilitation and 
replacement program for the collection system. These costs are also included in Volume 3, 

Chapter 10 of this update of the Master Plan. 

Table 9.4 Estimated Component and Total Costs for Rehabilitation and Replacement 
Program 

Sewer Pipeline R&R Program Components Budget(1) 

Annual Sewer R&R Program - CCTV Score $18,755,000 

Annual Sewer R&R Program - CCTV Extrapolated Score $105,345,000 

Small Diameter Sewer Replacement Program $19,370,000 

Lateral R&R Program $18,000,000 

Gravity Main CCTV Inspection Program $29,285,000 

Force Main Inspection Program $4,480,000 

Total Costs $195,235,000 
Notes: 
(1) Through year 2037. 
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Appendix 9A 
CCTV PIPELINES RECOMMENDED R&R METHOD 

 





CCTV Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

Priority 1

COL-PWS-1006778 Unknown Unknown 8 301 Replace Line

COL-PWS-1007496 Unknown Unknown 12 378 Replace Line

COL-PWS-2006645 Unknown Unknown 8 670 Replace Line

COL-PWS-2006723 Unknown Unknown 8 450 Replace Line

COL-PWS-3003250 VCP Unknown 8 300 Replace Line

COL-PWS-3003469 VCP Unknown 8 295 Replace Line

COL-PWS-6016516 VCP Unknown 8 421 Replace Line

COL-PWS-1005773 VCP 6 8 459 Replace Line

COL-PWS-1006272 VCP 6 8 130 Replace Line

COL-PWS-1006695 Unknown 6 8 160 Replace Line

COL-PWS-1006725 Unknown 6 8 174 Replace Line

COL-PWS-1006924 Unknown 6 12 408 Replace Line

COL-PWS-1006934 Unknown 6 8 341 Replace Line

COL-PWS-1006952 VCP 6 8 395 Replace Line

COL-PWS-1006973 Unknown 6 8 376 Replace Line

COL-PWS-1007012 VCP 6 8 237 Replace Line

COL-PWS-1007020 VCP 6 8 319 Replace Line

COL-PWS-1007038 Unknown 6 8 224 Replace Line

COL-PWS-1007103 VCP 6 8 401 Replace Line

COL-PWS-1007130 VCP 6 8 397 Replace Line

COL-PWS-1007429 VCP 6 8 368 Replace Line

COL-PWS-1007433 VCP 6 8 371 Replace Line

COL-PWS-1007497 VCP 6 8 89 Replace Line

COL-PWS-1007539 VCP 6 8 198 Replace Line

COL-PWS-1007592 VCP 6 12 233 Replace Line

COL-PWS-1007726 VCP 6 8 400 Replace Line

COL-PWS-1007795 VCP 6 8 260 Replace Line

COL-PWS-1007855 VCP 6 8 393 Replace Line

COL-PWS-2005235 VCP 6 8 435 Replace Line

COL-PWS-2005262 VCP 6 8 106 Replace Line

COL-PWS-2005292 VCP 6 8 494 Replace Line

COL-PWS-2005294 VCP 6 8 126 Replace Line

COL-PWS-2005498 VCP 6 8 176 Replace Line

COL-PWS-2006119 VCP 6 8 400 Replace Line

COL-PWS-2006850 Unknown 6 8 434 Replace Line

COL-PWS-5011856 VCP 6 8 306 Replace Line

COL-PWS-5012031 VCP 6 8 413 Replace Line

COL-PWS-1005389 VCP 8 8 440 Replace Line

COL-PWS-1007281 VCP 8 8 191 Replace Line

COL-PWS-1007992 VCP 8 8 239 Replace Line

COL-PWS-2005391 VCP 8 8 260 Replace Line

COL-PWS-2005663 VCP 8 8 530 Replace Line

COL-PWS-2005736 VCP 8 8 533 Replace Line

COL-PWS-2006154 VCP 8 8 337 Replace Line

COL-PWS-2006412 VCP 8 8 373 Replace Line



CCTV Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-3001584 VCP 8 8 153 Replace Line

COL-PWS-3001645 VCP 8 8 316 Replace Line

COL-PWS-3001693 VCP 8 8 146 Replace Line

COL-PWS-3002337 VCP 8 8 296 Replace Line

COL-PWS-3002705 VCP 8 8 207 Replace Line

COL-PWS-3014754 VCP 8 8 232 Replace Line

COL-PWS-3016458 VCP 8 8 361 Replace Line

COL-PWS-4009830 VCP 8 8 288 Replace Line

COL-PWS-4013827 VCP 8 8 281 Replace Line

COL-PWS-5012333 VCP 8 8 448 Replace Line

COL-PWS-5014290 VCP 8 8 333 Replace Line

COL-PWS-5017411 VCP 8 8 243 Replace Line

COL-PWS-5017577 VCP 8 8 387 Replace Line

COL-PWS-5017745 ABS Truss Pipe 8 8 193 Replace Line

COL-PWS-6011360 VCP 8 8 343 Replace Line

COL-PWS-7000459 VCP 8 8 268 Replace Line

COL-PWS-7000761 VCP 8 8 164 Replace Line

COL-PWS-7001142 VCP 8 8 150 Replace Line

COL-PWS-7010929 Techite 8 8 178 Replace Line

COL-PWS-7010946 VCP 8 8 87 Replace Line

COL-PWS-7012379 VCP 8 8 561 Replace Line

COL-PWS-7012544 VCP 8 8 323 Replace Line

COL-PWS-1004849 VCP 10 10 295 Replace Line

COL-PWS-1007625 VCP 10 10 396 Replace Line

COL-PWS-1008156 VCP 10 10 248 Replace Line

COL-PWS-6016994 VCP 10 10 195 Replace Line

COL-PWS-1007129 VCP 12 12 414 Replace Line

COL-PWS-1006706 VCP 20 20 199 Replace Line

COL-PWS-1006936 VCP 20 20 199 Replace Line

Priority 2

COL-PWS-1007914 Unknown Unknown 8 561 Replace Line

COL-PWS-3002364 VCP Unknown 8 322 Replace Line

COL-PWS-3002517 VCP Unknown 8 258 Replace Line

COL-PWS-3002570 VCP Unknown 8 91 Replace Line

COL-PWS-3002657 VCP Unknown 8 145 Replace Line

COL-PWS-3002767 VCP Unknown 8 155 Replace Line

COL-PWS-3003021 VCP Unknown 8 358 Replace Line

COL-PWS-1004160 VCP 6 8 662 Replace Line

COL-PWS-1005062 VCP 6 8 189 Replace Line

COL-PWS-1005109 VCP 6 8 183 Replace Line

COL-PWS-1007303 VCP 6 8 331 Replace Line

COL-PWS-1007453 VCP 6 8 427 Replace Line

COL-PWS-1007865 VCP 6 8 75 Replace Line

COL-PWS-1008282 VCP 6 8 324 Replace Line

COL-PWS-2005111 VCP 6 8 449 Replace Line

COL-PWS-2006148 Concrete 6 8 334 Replace Line



CCTV Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-3002859 Unknown 6 8 194 Replace Line

COL-PWS-1004800 VCP 8 8 113 Replace Line

COL-PWS-1006915 VCP 8 8 587 Replace Line

COL-PWS-1006917 VCP 8 8 357 Replace Line

COL-PWS-1007234 VCP 8 8 50 Replace Line

COL-PWS-1007430 VCP 8 8 217 Replace Line

COL-PWS-1007569 VCP 8 8 297 Replace Line

COL-PWS-1008128 VCP 8 8 235 Replace Line

COL-PWS-1008163 VCP 8 8 241 Replace Line

COL-PWS-2005580 VCP 8 8 327 Replace Line

COL-PWS-2005669 VCP 8 8 325 Replace Line

COL-PWS-2005772 VCP 8 8 322 Replace Line

COL-PWS-3000307 VCP 8 8 144 Replace Line

COL-PWS-3002338 VCP 8 8 305 Replace Line

COL-PWS-3002505 VCP 8 8 300 Replace Line

COL-PWS-4007448 VCP 8 8 351 Replace Line

COL-PWS-6009954 VCP 8 8 236 Replace Line

COL-PWS-6011704 VCP 8 8 314 Replace Line

COL-PWS-6013123 VCP 8 8 286 Replace Line

COL-PWS-6013688 VCP 8 8 320 Replace Line

COL-PWS-7008064 VCP 8 8 152 Replace Line

COL-PWS-1006912 VCP 10 10 388 Replace Line

COL-PWS-1006914 VCP 10 10 382 Replace Line

COL-PWS-1008126 VCP 10 10 397 Replace Line

COL-PWS-7001940 VCP 10 10 305 Replace Line

Priority 3

COL-PWS-1006814 Unknown Unknown 8 135 Line Entire Segment

COL-PWS-3000516 VCP Unknown 8 266 Line Entire Segment

COL-PWS-6016428 VCP Unknown 8 115 Line Entire Segment

COL-PWS-6016515 VCP Unknown 8 38 Replace Line

COL-PWS-1004938 VCP 6 8 449 Replace Line

COL-PWS-1005939 VCP 6 8 318 Replace Line

COL-PWS-1005987 VCP 6 8 118 Replace Line

COL-PWS-1006962 VCP 6 8 78 Replace Line

COL-PWS-1006990 VCP 6 8 304 Replace Line

COL-PWS-1007059 VCP 6 12 238 Replace Line

COL-PWS-1007081 Unknown 6 8 121 Replace Line

COL-PWS-1007113 VCP 6 8 163 Replace Line

COL-PWS-1007140 VCP 6 8 220 Replace Line

COL-PWS-1007177 VCP 6 8 221 Replace Line

COL-PWS-1007423 VCP 6 8 491 Replace Line

COL-PWS-1007463 VCP 6 8 519 Replace Line

COL-PWS-1007631 VCP 6 8 393 Replace Line

COL-PWS-1007773 VCP 6 8 318 Replace Line

COL-PWS-2004691 VCP 6 8 278 Replace Line

COL-PWS-2004733 VCP 6 8 385 Replace Line



CCTV Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-2005296 VCP 6 8 444 Replace Line

COL-PWS-2005319 VCP 6 8 463 Replace Line

COL-PWS-2005425 VCP 6 8 304 Replace Line

COL-PWS-2005493 VCP 6 8 23 Replace Line

COL-PWS-2005555 VCP 6 8 277 Replace Line

COL-PWS-2006308 VCP 6 8 469 Replace Line

COL-PWS-3002857 Unknown 6 8 50 Replace Line

COL-PWS-5011684 VCP 6 8 280 Replace Line

COL-PWS-1005509 VCP 8 8 146 Line Entire Segment

COL-PWS-1005688 VCP 8 8 337 Line Entire Segment

COL-PWS-1006552 VCP 8 8 201 Line Entire Segment

COL-PWS-1006757 VCP 8 8 171 Line Entire Segment

COL-PWS-1006883 VCP 8 8 311 Replace Line

COL-PWS-2004945 VCP 8 8 187 Line Entire Segment

COL-PWS-2005086 VCP 8 8 365 Line Entire Segment

COL-PWS-2005304 VCP 8 8 289 Line Entire Segment

COL-PWS-2005392 VCP 8 8 273 Replace Line

COL-PWS-2005423 VCP 8 8 50 Line Entire Segment

COL-PWS-2005640 VCP 8 8 458 Replace Line

COL-PWS-2005648 VCP 8 8 203 Line Entire Segment

COL-PWS-2005869 VCP 8 8 130 Replace Line

COL-PWS-2006079 VCP 8 8 368 Replace Line

COL-PWS-2006102 VCP 8 8 100 Replace Line

COL-PWS-2006159 VCP 8 8 212 Line Entire Segment

COL-PWS-2006415 VCP 8 8 142 Line Entire Segment

COL-PWS-2006418 VCP 8 8 128 Line Entire Segment

COL-PWS-3000374 VCP 8 8 72 Replace Line

COL-PWS-3001383 VCP 8 8 167 Line Entire Segment

COL-PWS-3001422 VCP 8 8 133 Line Entire Segment

COL-PWS-3002224 VCP 8 8 257 Replace Line

COL-PWS-3014892 VCP 8 8 227 Replace Line

COL-PWS-4004741 VCP 8 8 398 Line Entire Segment

COL-PWS-4012099 VCP 8 8 338 Line Entire Segment

COL-PWS-4014739 VCP 8 8 300 Line Entire Segment

COL-PWS-5012925 VCP 8 8 339 Replace Line

COL-PWS-5014400 VCP 8 8 303 Line Entire Segment

COL-PWS-5015787 VCP 8 8 363 Line Entire Segment

COL-PWS-5016018 VCP 8 8 298 Replace Line

COL-PWS-5017129 VCP 8 8 304 Replace Line

COL-PWS-5017686 VCP 8 8 260 Replace Line

COL-PWS-6009541 VCP 8 8 177 Line Entire Segment

COL-PWS-6011554 VCP 8 8 282 Line Entire Segment

COL-PWS-6015688 VCP 8 8 228 Line Entire Segment

COL-PWS-6017206 VCP 8 8 260 Replace Line

COL-PWS-7000506 VCP 8 8 266 Line Entire Segment

COL-PWS-7000934 VCP 8 8 149 Replace Line



CCTV Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-7001567 VCP 8 8 149 Line Entire Segment

COL-PWS-7001604 VCP 8 8 370 Replace Line

COL-PWS-7009358 VCP 8 8 54 Line Entire Segment

COL-PWS-7018055 VCP 8 8 266 Replace Line

COL-PWS-1007545 VCP 10 10 198 Replace Line

COL-PWS-3017537 VCP 12 12 228 Replace Line

COL-PWS-5012678 VCP 12 12 329 Line Entire Segment

COL-PWS-5012782 VCP 12 12 370 Line Entire Segment

COL-PWS-5016500 VCP 12 12 386 Line Entire Segment

COL-PWS-1008470 VCP 18 18 34 Replace Line

Priority 4

COL-PWS-1017987 VCP Unknown 8 47 Replace Line

COL-PWS-2006307 Unknown Unknown 8 311 Replace Line

COL-PWS-1004948 VCP 6 8 384 Replace Line

COL-PWS-1005076 VCP 6 8 110 Replace Line

COL-PWS-1005728 VCP 6 8 168 Replace Line

COL-PWS-1005835 VCP 6 8 306 Replace Line

COL-PWS-1006030 VCP 6 8 118 Replace Line

COL-PWS-1006661 Unknown 6 8 233 Replace Line

COL-PWS-1007189 VCP 6 8 92 Replace Line

COL-PWS-1007212 VCP 6 8 194 Replace Line

COL-PWS-1007436 VCP 6 8 120 Replace Line

COL-PWS-1007443 VCP 6 8 321 Replace Line

COL-PWS-1007479 VCP 6 8 409 Replace Line

COL-PWS-1007495 VCP 6 8 174 Replace Line

COL-PWS-1007498 VCP 6 8 198 Replace Line

COL-PWS-1008498 VCP 6 8 282 Replace Line

COL-PWS-2005489 VCP 6 8 173 Replace Line

COL-PWS-2005572 VCP 6 8 298 Replace Line

COL-PWS-2006090 VCP 6 8 298 Replace Line

COL-PWS-2006230 VCP 6 8 230 Replace Line

COL-PWS-2006276 VCP 6 8 374 Replace Line

COL-PWS-2006776 VCP 6 8 306 Replace Line

COL-PWS-1004703 VCP 8 8 247 Replace Line

COL-PWS-1006121 VCP 8 8 106 Replace Line

COL-PWS-1006142 VCP 8 8 256 Replace Line

COL-PWS-1006543 Unknown 8 8 397 Replace Line

COL-PWS-1007030 VCP 8 8 192 Line Entire Segment

COL-PWS-1007057 VCP 8 8 402 Line Entire Segment

COL-PWS-1007102 VCP 8 8 205 Replace Line

COL-PWS-1007136 VCP 8 8 598 Replace Line

COL-PWS-1007331 VCP 8 8 278 Replace Line

COL-PWS-1007407 VCP 8 8 211 Replace Line

COL-PWS-1008214 VCP 8 8 393 Replace Line

COL-PWS-1008272 VCP 8 8 385 Replace Line

COL-PWS-1008409 VCP 8 8 218 Replace Line



CCTV Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-1008415 VCP 8 8 297 Replace Line

COL-PWS-1008431 VCP 8 8 154 Replace Line

COL-PWS-2003236 ABS Truss Pipe 8 8 265 Replace Line

COL-PWS-2004351 VCP 8 8 291 Replace Line

COL-PWS-2005190 VCP 8 8 351 Replace Line

COL-PWS-2006074 VCP 8 8 367 Replace Line

COL-PWS-2006094 VCP 8 8 305 Line Entire Segment

COL-PWS-2006156 PVC 8 8 118 Line Entire Segment

COL-PWS-2006157 VCP 8 8 213 Replace Line

COL-PWS-2006200 VCP 8 8 89 Replace Line

COL-PWS-2006203 VCP 8 8 145 Replace Line

COL-PWS-2006226 VCP 8 8 126 Line Entire Segment

COL-PWS-2006273 VCP 8 8 370 Line Entire Segment

COL-PWS-2006400 VCP 8 8 110 Replace Line

COL-PWS-2006410 VCP 8 8 209 Line Entire Segment

COL-PWS-2006413 VCP 8 8 374 Line Entire Segment

COL-PWS-2006417 VCP 8 8 175 Line Entire Segment

COL-PWS-2006566 VCP 8 8 406 Line Entire Segment

COL-PWS-2006732 VCP 8 8 423 Line Entire Segment

COL-PWS-3000370 VCP 8 8 181 Replace Line

COL-PWS-3000371 VCP 8 8 117 Replace Line

COL-PWS-3000372 VCP 8 8 285 Replace Line

COL-PWS-3001597 VCP 8 8 239 Replace Line

COL-PWS-3001675 VCP 8 8 96 Replace Line

COL-PWS-3001900 VCP 8 8 282 Replace Line

COL-PWS-3002307 VCP 8 8 198 Replace Line

COL-PWS-3003994 VCP 8 8 86 Replace Line

COL-PWS-3004089 VCP 8 8 265 Replace Line

COL-PWS-3017009 VCP 8 8 329 Replace Line

COL-PWS-3017010 VCP 8 8 77 Replace Line

COL-PWS-3017076 VCP 8 8 325 Replace Line

COL-PWS-3017288 VCP 8 8 325 Replace Line

COL-PWS-4014563 VCP 8 8 301 Replace Line

COL-PWS-5000198 VCP 8 8 347 Replace Line

COL-PWS-5014043 VCP 8 8 350 Replace Line

COL-PWS-5014062 VCP 8 8 62 Replace Line

COL-PWS-5015476 VCP 8 8 391 Replace Line

COL-PWS-5015502 VCP 8 8 132 Replace Line

COL-PWS-5015531 VCP 8 8 356 Replace Line

COL-PWS-5015569 VCP 8 8 345 Replace Line

COL-PWS-5015651 VCP 8 8 226 Replace Line

COL-PWS-5015761 VCP 8 8 159 Replace Line

COL-PWS-5015775 VCP 8 8 140 Replace Line

COL-PWS-5015801 VCP 8 8 114 Replace Line

COL-PWS-5015892 VCP 8 8 297 Replace Line

COL-PWS-5015993 VCP 8 8 297 Replace Line



CCTV Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-5016109 VCP 8 8 298 Replace Line

COL-PWS-5016213 VCP 8 8 280 Replace Line

COL-PWS-5016312 VCP 8 8 200 Replace Line

COL-PWS-5016318 VCP 8 8 280 Replace Line

COL-PWS-5016936 Unknown 8 8 310 Replace Line

COL-PWS-5017333 VCP 8 8 304 Replace Line

COL-PWS-5017524 Unknown 8 8 270 Replace Line

COL-PWS-5017554 VCP 8 8 58 Replace Line

COL-PWS-5017734 VCP 8 8 298 Replace Line

COL-PWS-6009992 VCP 8 8 239 Replace Line

COL-PWS-6011652 VCP 8 8 235 Replace Line

COL-PWS-6011811 VCP 8 8 214 Replace Line

COL-PWS-6011812 VCP 8 8 91 Replace Line

COL-PWS-6016991 VCP 8 8 303 Replace Line

COL-PWS-6017256 VCP 8 8 321 Replace Line

COL-PWS-7000482 VCP 8 8 348 Replace Line

COL-PWS-7000619 VCP 8 8 190 Replace Line

COL-PWS-7000752 VCP 8 8 162 Line Entire Segment

COL-PWS-7010941 VCP 8 8 179 Line Entire Segment

COL-PWS-3016613 VCP 10 10 243 Replace Line

COL-PWS-3016752 VCP 10 10 330 Replace Line

COL-PWS-6017247 Unknown 10 10 654 Replace Line

COL-PWS-7001864 VCP 10 10 197 Replace Line

COL-PWS-1006342 VCP 12 12 397 Replace Line

COL-PWS-1006425 VCP 12 12 208 Replace Line

COL-PWS-2012687 DIP 12 12 393 Replace Line

COL-PWS-2012689 DIP 12 12 392 Replace Line

COL-PWS-2012690 DIP 12 12 392 Replace Line

COL-PWS-4011200 VCP 12 12 454 Replace Line

COL-PWS-1008473 VCP 18 18 44 Replace Line

Notes:

(1)     Source: City of Riverside's GIS database.

(4)     Line Entire Segment assumes Cured-in-place plastic pipe (CIPP). Therefor impact on pipeline's diameter is negligible.

(3)     Proposed R&R method is conceptual. Detailed engineering analysis is required to determine best R&R method. 

(2)     Pipelines smaller than 8" in diameter are replaced and upsized with at least an 8" diameter pipe.
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Appendix 9B 
INTERPOLATED PIPELINES RECOMMENDED 
R&R METHOD 





Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

Priority 1 

COL-PWS-5012474 VCP 6 8 300 Replace Line

COL-PWS-3001050 VCP 8 8 329 Replace Line

COL-PWS-3001077 VCP 8 8 130 Replace Line

COL-PWS-5012362 VCP 8 8 436 Replace Line

COL-PWS-5012577 VCP 8 8 350 Replace Line

COL-PWS-5012735 VCP 8 8 350 Replace Line

COL-PWS-5013959 VCP 8 8 24 Replace Line

COL-PWS-6000654 ABS Truss Pipe 8 8 350 Replace Line

COL-PWS-6000915 ABS Truss Pipe 8 8 106 Replace Line

COL-PWS-6001359 ABS Truss Pipe 8 8 375 Replace Line

COL-PWS-6013535 ABS Truss Pipe 8 8 353 Replace Line

COL-PWS-6013665 ABS Truss Pipe 8 8 252 Replace Line

COL-PWS-6014201 ABS Truss Pipe 8 8 327 Replace Line

COL-PWS-6014842 ABS Truss Pipe 8 8 133 Replace Line

COL-PWS-6015497 ABS Truss Pipe 8 8 334 Replace Line

COL-PWS-6016331 ABS Truss Pipe 8 8 130 Replace Line

COL-PWS-6016497 ABS Truss Pipe 8 8 228 Replace Line

COL-PWS-6016551 ABS Truss Pipe 8 8 350 Replace Line

COL-PWS-6017131 ABS Truss Pipe 8 8 145 Replace Line

COL-PWS-6017137 ABS Truss Pipe 8 8 183 Replace Line

COL-PWS-6017138 ABS Truss Pipe 8 8 3 Replace Line

COL-PWS-6017429 ABS Truss Pipe 8 8 51 Replace Line

COL-PWS-6017451 ABS Truss Pipe 8 8 201 Replace Line

COL-PWS-6017693 ABS Truss Pipe 8 8 326 Replace Line

COL-PWS-7000051 ABS Truss Pipe 8 8 200 Replace Line

COL-PWS-7000079 ABS Truss Pipe 8 8 300 Replace Line

COL-PWS-7000122 ABS Truss Pipe 8 8 200 Replace Line

COL-PWS-7000134 ABS Truss Pipe 8 8 181 Replace Line

COL-PWS-7000141 ABS Truss Pipe 8 8 350 Replace Line

COL-PWS-7000144 ABS Truss Pipe 8 8 185 Replace Line

COL-PWS-7000252 ABS Truss Pipe 8 8 285 Replace Line

COL-PWS-7000378 ABS Truss Pipe 8 8 140 Replace Line

COL-PWS-7000404 ABS Truss Pipe 8 8 207 Replace Line

COL-PWS-7000480 ABS Truss Pipe 8 8 242 Replace Line

COL-PWS-7003747 ABS Truss Pipe 8 8 360 Replace Line

COL-PWS-7003983 ABS Truss Pipe 8 8 267 Replace Line

COL-PWS-7013155 ABS Truss Pipe 8 8 160 Replace Line

COL-PWS-7013215 ABS Truss Pipe 8 8 210 Replace Line

COL-PWS-7013223 ABS Truss Pipe 8 8 350 Replace Line

COL-PWS-7013296 ABS Truss Pipe 8 8 208 Replace Line

COL-PWS-7013337 ABS Truss Pipe 8 8 152 Replace Line

COL-PWS-7013370 ABS Truss Pipe 8 8 266 Replace Line

COL-PWS-7013422 ABS Truss Pipe 8 8 292 Replace Line

COL-PWS-7013461 ABS Truss Pipe 8 8 162 Replace Line

COL-PWS-7014952 ABS Truss Pipe 8 8 334 Replace Line

COL-PWS-7015187 ABS Truss Pipe 8 8 350 Replace Line



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-7015619 ABS Truss Pipe 8 8 356 Replace Line

COL-PWS-7015891 ABS Truss Pipe 8 8 150 Replace Line

COL-PWS-7015901 ABS Truss Pipe 8 8 303 Replace Line

COL-PWS-7017918 ABS Truss Pipe 8 8 350 Replace Line

COL-PWS-2003981 VCP 10 10 250 Replace Line

COL-PWS-2003987 VCP 10 10 79 Replace Line

COL-PWS-2004000 VCP 10 10 175 Replace Line

COL-PWS-2004010 VCP 10 10 194 Replace Line

COL-PWS-2004023 VCP 10 10 281 Replace Line

COL-PWS-2004026 VCP 10 10 31 Replace Line

COL-PWS-2004045 VCP 10 10 189 Replace Line

COL-PWS-2004048 VCP 10 10 26 Replace Line

COL-PWS-2004053 VCP 10 10 221 Replace Line

COL-PWS-2004055 VCP 10 10 237 Replace Line

COL-PWS-2004059 VCP 10 10 216 Replace Line

COL-PWS-2004086 VCP 10 10 240 Replace Line

COL-PWS-2004186 VCP 10 10 234 Replace Line

COL-PWS-2004288 VCP 10 10 193 Replace Line

COL-PWS-2004376 VCP 10 10 283 Replace Line

COL-PWS-2004482 VCP 10 10 261 Replace Line

COL-PWS-3003952 VCP 10 10 233 Replace Line

COL-PWS-6016839 VCP 10 10 192 Replace Line

COL-PWS-6016999 VCP 10 10 278 Replace Line

COL-PWS-6017200 VCP 10 10 132 Replace Line

COL-PWS-6017315 VCP 10 10 243 Replace Line

COL-PWS-6020387 VCP 10 10 25 Replace Line

COL-PWS-6020399 VCP 10 10 215 Replace Line

COL-PWS-6020400 VCP 10 10 5 Replace Line

COL-PWS-6020401 VCP 10 10 220 Replace Line

COL-PWS-1006971 VCP 20 20 396 Replace Line

COL-PWS-1006985 VCP 20 20 199 Replace Line

COL-PWS-1007033 VCP 20 20 199 Replace Line

COL-PWS-1007040 VCP 20 20 198 Replace Line

COL-PWS-1007088 VCP 20 20 199 Replace Line

COL-PWS-1007145 VCP 20 20 201 Replace Line

COL-PWS-1007205 VCP 20 20 209 Replace Line

Priority 2

COL-PWS-1003907 Unknown Unknown 8 75 Line Entire Segment

COL-PWS-1004431 Unknown Unknown 8 183 Line Entire Segment

COL-PWS-1004485 Unknown Unknown 8 241 Line Entire Segment

COL-PWS-1004512 Unknown Unknown 8 116 Line Entire Segment

COL-PWS-1004668 Unknown Unknown 8 236 Line Entire Segment

COL-PWS-1004720 Unknown Unknown 8 150 Line Entire Segment

COL-PWS-1007796 Unknown Unknown 8 291 Line Entire Segment

COL-PWS-1007825 Unknown Unknown 8 273 Line Entire Segment

COL-PWS-1008204 Unknown Unknown 8 174 Line Entire Segment

COL-PWS-1008224 Unknown Unknown 8 225 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-1008230 Unknown Unknown 8 89 Line Entire Segment

COL-PWS-1008233 Unknown Unknown 8 42 Line Entire Segment

COL-PWS-1008237 Unknown Unknown 8 42 Line Entire Segment

COL-PWS-1008262 Unknown Unknown 8 177 Line Entire Segment

COL-PWS-1008280 Unknown Unknown 8 102 Line Entire Segment

COL-PWS-1008284 Unknown Unknown 8 63 Line Entire Segment

COL-PWS-1008325 Unknown Unknown 8 300 Line Entire Segment

COL-PWS-1008336 Unknown Unknown 8 129 Line Entire Segment

COL-PWS-1008412 Unknown Unknown 8 195 Line Entire Segment

COL-PWS-1008419 Unknown Unknown 8 138 Line Entire Segment

COL-PWS-1008444 Unknown Unknown 8 150 Line Entire Segment

COL-PWS-1008459 Unknown Unknown 8 328 Line Entire Segment

COL-PWS-1008479 Unknown Unknown 8 132 Line Entire Segment

COL-PWS-2004662 Unknown Unknown 8 136 Line Entire Segment

COL-PWS-2004663 Unknown Unknown 8 330 Line Entire Segment

COL-PWS-2004665 Unknown Unknown 8 330 Line Entire Segment

COL-PWS-2004667 Unknown Unknown 8 330 Line Entire Segment

COL-PWS-2004671 Unknown Unknown 8 319 Line Entire Segment

COL-PWS-2005208 Unknown Unknown 8 222 Line Entire Segment

COL-PWS-2005281 Unknown Unknown 8 165 Line Entire Segment

COL-PWS-2005283 Unknown Unknown 8 121 Line Entire Segment

COL-PWS-2005405 Unknown Unknown 8 305 Line Entire Segment

COL-PWS-2005465 Unknown Unknown 8 93 Line Entire Segment

COL-PWS-2005578 Unknown Unknown 8 260 Line Entire Segment

COL-PWS-2005671 Unknown Unknown 8 163 Line Entire Segment

COL-PWS-2005763 Unknown Unknown 8 152 Line Entire Segment

COL-PWS-2005771 Unknown Unknown 8 10 Line Entire Segment

COL-PWS-2005774 Unknown Unknown 8 84 Line Entire Segment

COL-PWS-2005775 Unknown Unknown 8 45 Line Entire Segment

COL-PWS-2005780 Unknown Unknown 8 13 Line Entire Segment

COL-PWS-2005782 Unknown Unknown 8 44 Line Entire Segment

COL-PWS-2005791 Unknown Unknown 8 155 Line Entire Segment

COL-PWS-2005793 Unknown Unknown 8 97 Line Entire Segment

COL-PWS-2005822 Unknown Unknown 8 212 Line Entire Segment

COL-PWS-2005836 Unknown Unknown 8 105 Line Entire Segment

COL-PWS-2005837 Unknown Unknown 8 244 Line Entire Segment

COL-PWS-2005838 Unknown Unknown 8 183 Line Entire Segment

COL-PWS-2005967 Unknown Unknown 8 203 Line Entire Segment

COL-PWS-2006459 Unknown Unknown 8 265 Line Entire Segment

COL-PWS-2006465 Unknown Unknown 8 282 Line Entire Segment

COL-PWS-2006467 Unknown Unknown 8 214 Line Entire Segment

COL-PWS-2006509 Unknown Unknown 8 196 Line Entire Segment

COL-PWS-2006535 Unknown Unknown 8 341 Line Entire Segment

COL-PWS-2006538 Unknown Unknown 8 340 Line Entire Segment

COL-PWS-2006587 Unknown Unknown 8 20 Line Entire Segment

COL-PWS-2017963 Unknown Unknown 8 134 Line Entire Segment

COL-PWS-3000267 Unknown Unknown 8 270 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-3000997 Unknown Unknown 8 291 Line Entire Segment

COL-PWS-3015859 Unknown Unknown 8 108 Line Entire Segment

COL-PWS-3016857 Unknown Unknown 8 79 Line Entire Segment

COL-PWS-3016908 Unknown Unknown 8 172 Line Entire Segment

COL-PWS-3016959 Unknown Unknown 8 103 Line Entire Segment

COL-PWS-3017941 Unknown Unknown 8 104 Line Entire Segment

COL-PWS-4000200 Unknown Unknown 8 296 Line Entire Segment

COL-PWS-4000202 Unknown Unknown 8 325 Line Entire Segment

COL-PWS-5013247 Unknown Unknown 8 5 Line Entire Segment

COL-PWS-6016489 VCP Unknown 8 49 Line Entire Segment

COL-PWS-7016748 Unknown Unknown 8 152 Line Entire Segment

COL-PWS-1004494 Unknown 6 8 268 Replace Line

COL-PWS-1005212 VCP 6 8 145 Replace Line

COL-PWS-1005899 VCP 6 8 176 Replace Line

COL-PWS-1005928 VCP 6 8 238 Replace Line

COL-PWS-1008788 VCP 6 8 16 Replace Line

COL-PWS-2004598 Unknown 6 8 130 Replace Line

COL-PWS-2004798 Unknown 6 8 127 Replace Line

COL-PWS-2004840 Unknown 6 8 277 Replace Line

COL-PWS-2005000 Unknown 6 8 393 Replace Line

COL-PWS-2005044 Unknown 6 8 235 Replace Line

COL-PWS-2005087 Unknown 6 8 8 Replace Line

COL-PWS-2005090 Unknown 6 8 250 Replace Line

COL-PWS-2005096 Unknown 6 8 241 Replace Line

COL-PWS-2005140 Unknown 6 8 297 Replace Line

COL-PWS-2005176 Unknown 6 8 251 Replace Line

COL-PWS-2005177 Unknown 6 8 250 Replace Line

COL-PWS-2005238 Unknown 6 8 146 Replace Line

COL-PWS-2005239 Unknown 6 8 255 Replace Line

COL-PWS-2005241 Unknown 6 8 178 Replace Line

COL-PWS-2005266 Unknown 6 8 250 Replace Line

COL-PWS-2005267 Unknown 6 8 250 Replace Line

COL-PWS-2005315 Unknown 6 8 199 Replace Line

COL-PWS-2005383 Unknown 6 8 248 Replace Line

COL-PWS-2005448 Unknown 6 8 423 Replace Line

COL-PWS-2005462 Unknown 6 8 130 Replace Line

COL-PWS-2005564 Unknown 6 8 62 Replace Line

COL-PWS-2005609 Unknown 6 8 363 Replace Line

COL-PWS-2005614 Unknown 6 8 105 Replace Line

COL-PWS-2005615 Unknown 6 8 241 Replace Line

COL-PWS-2005689 Unknown 6 8 143 Replace Line

COL-PWS-2005825 Unknown 6 8 237 Replace Line

COL-PWS-2006095 Unknown 6 8 302 Replace Line

COL-PWS-2006098 Unknown 6 8 60 Replace Line

COL-PWS-2006104 Unknown 6 8 32 Replace Line

COL-PWS-2006105 Unknown 6 8 123 Replace Line

COL-PWS-2006186 Unknown 6 8 199 Replace Line



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-2006188 Unknown 6 8 159 Replace Line

COL-PWS-2006255 Unknown 6 8 152 Replace Line

COL-PWS-2006303 Unknown 6 8 199 Replace Line

COL-PWS-2006304 Unknown 6 8 191 Replace Line

COL-PWS-2006445 Unknown 6 8 415 Replace Line

COL-PWS-2006448 Unknown 6 8 195 Replace Line

COL-PWS-2006466 Unknown 6 8 43 Replace Line

COL-PWS-2006505 Unknown 6 8 304 Replace Line

COL-PWS-2006508 Unknown 6 8 329 Replace Line

COL-PWS-2006510 Unknown 6 8 246 Replace Line

COL-PWS-2006524 Unknown 6 8 397 Replace Line

COL-PWS-2006525 Unknown 6 8 174 Replace Line

COL-PWS-2006639 Unknown 6 8 289 Replace Line

COL-PWS-2006675 Unknown 6 8 470 Replace Line

COL-PWS-2006717 Unknown 6 8 335 Replace Line

COL-PWS-2006753 Unknown 6 8 297 Replace Line

COL-PWS-2006770 Unknown 6 8 494 Replace Line

COL-PWS-2006772 Unknown 6 8 489 Replace Line

COL-PWS-2006775 Unknown 6 8 248 Replace Line

COL-PWS-2006834 Unknown 6 8 197 Replace Line

COL-PWS-2006853 Unknown 6 8 358 Replace Line

COL-PWS-3003530 VCP 6 8 98 Replace Line

COL-PWS-5011462 VCP 6 8 13 Replace Line

COL-PWS-5014787 VCP 6 8 5 Replace Line

COL-PWS-1003173 VCP 8 8 151 Line Entire Segment

COL-PWS-1003578 VCP 8 8 41 Line Entire Segment

COL-PWS-1003684 VCP 8 8 190 Line Entire Segment

COL-PWS-1003861 VCP 8 8 344 Line Entire Segment

COL-PWS-1003862 VCP 8 8 327 Line Entire Segment

COL-PWS-1004220 VCP 8 8 25 Line Entire Segment

COL-PWS-1004224 VCP 8 8 200 Line Entire Segment

COL-PWS-1004362 VCP 8 8 350 Line Entire Segment

COL-PWS-1004436 VCP 8 8 349 Line Entire Segment

COL-PWS-1004924 VCP 8 8 174 Line Entire Segment

COL-PWS-1005384 VCP 8 8 120 Line Entire Segment

COL-PWS-1005403 VCP 8 8 320 Line Entire Segment

COL-PWS-1005977 VCP 8 8 198 Line Entire Segment

COL-PWS-1006004 VCP 8 8 206 Line Entire Segment

COL-PWS-1006357 VCP 8 8 69 Line Entire Segment

COL-PWS-1006393 VCP 8 8 52 Line Entire Segment

COL-PWS-1006427 VCP 8 8 212 Line Entire Segment

COL-PWS-1007058 VCP 8 8 10 Line Entire Segment

COL-PWS-1007641 VCP 8 8 262 Line Entire Segment

COL-PWS-1007768 VCP 8 8 330 Line Entire Segment

COL-PWS-1007982 VCP 8 8 284 Line Entire Segment

COL-PWS-1008006 VCP 8 8 319 Line Entire Segment

COL-PWS-1008067 VCP 8 8 139 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-1008076 VCP 8 8 213 Line Entire Segment

COL-PWS-1008098 VCP 8 8 205 Line Entire Segment

COL-PWS-1008740 VCP 8 8 34 Line Entire Segment

COL-PWS-1008745 VCP 8 8 26 Line Entire Segment

COL-PWS-1008770 VCP 8 8 149 Line Entire Segment

COL-PWS-1008815 VCP 8 8 271 Line Entire Segment

COL-PWS-1008852 VCP 8 8 323 Line Entire Segment

COL-PWS-1008879 VCP 8 8 51 Line Entire Segment

COL-PWS-1008880 VCP 8 8 165 Line Entire Segment

COL-PWS-1008882 VCP 8 8 131 Line Entire Segment

COL-PWS-1008884 VCP 8 8 242 Line Entire Segment

COL-PWS-1008902 VCP 8 8 286 Line Entire Segment

COL-PWS-1008905 VCP 8 8 138 Line Entire Segment

COL-PWS-1008906 VCP 8 8 263 Line Entire Segment

COL-PWS-1008914 VCP 8 8 296 Line Entire Segment

COL-PWS-1008915 VCP 8 8 350 Line Entire Segment

COL-PWS-1008928 VCP 8 8 307 Line Entire Segment

COL-PWS-1008929 VCP 8 8 333 Line Entire Segment

COL-PWS-1008931 VCP 8 8 339 Line Entire Segment

COL-PWS-1008941 VCP 8 8 350 Line Entire Segment

COL-PWS-1008942 VCP 8 8 381 Line Entire Segment

COL-PWS-1008946 VCP 8 8 207 Line Entire Segment

COL-PWS-1008950 VCP 8 8 279 Line Entire Segment

COL-PWS-1008957 VCP 8 8 254 Line Entire Segment

COL-PWS-1008961 VCP 8 8 106 Line Entire Segment

COL-PWS-1008963 VCP 8 8 204 Line Entire Segment

COL-PWS-1008964 VCP 8 8 148 Line Entire Segment

COL-PWS-1008970 VCP 8 8 310 Line Entire Segment

COL-PWS-1008971 VCP 8 8 381 Line Entire Segment

COL-PWS-1008981 VCP 8 8 351 Line Entire Segment

COL-PWS-1008985 VCP 8 8 267 Line Entire Segment

COL-PWS-1008994 VCP 8 8 216 Line Entire Segment

COL-PWS-1008997 VCP 8 8 244 Line Entire Segment

COL-PWS-1009014 VCP 8 8 216 Line Entire Segment

COL-PWS-1009063 VCP 8 8 129 Line Entire Segment

COL-PWS-1009070 VCP 8 8 87 Line Entire Segment

COL-PWS-1009073 VCP 8 8 284 Line Entire Segment

COL-PWS-1009074 VCP 8 8 265 Line Entire Segment

COL-PWS-1020019 VCP 8 8 40 Line Entire Segment

COL-PWS-1020020 VCP 8 8 105 Line Entire Segment

COL-PWS-1020021 VCP 8 8 60 Line Entire Segment

COL-PWS-1020026 VCP 8 8 3 Line Entire Segment

COL-PWS-1020038 VCP 8 8 143 Line Entire Segment

COL-PWS-1020143 VCP 8 8 9 Line Entire Segment

COL-PWS-1020223 VCP 8 8 6 Line Entire Segment

COL-PWS-2000020 VCP 8 8 100 Line Entire Segment

COL-PWS-2000032 VCP 8 8 350 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 
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Recommended R&R 
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COL-PWS-2000043 VCP 8 8 261 Line Entire Segment

COL-PWS-2000044 VCP 8 8 173 Line Entire Segment

COL-PWS-2000086 VCP 8 8 188 Line Entire Segment

COL-PWS-2000109 VCP 8 8 177 Line Entire Segment

COL-PWS-2000139 VCP 8 8 321 Line Entire Segment

COL-PWS-2000172 VCP 8 8 280 Line Entire Segment

COL-PWS-2000297 VCP 8 8 78 Line Entire Segment

COL-PWS-2000423 VCP 8 8 203 Line Entire Segment

COL-PWS-2000472 VCP 8 8 264 Line Entire Segment

COL-PWS-2000576 VCP 8 8 140 Line Entire Segment

COL-PWS-2000615 VCP 8 8 232 Line Entire Segment

COL-PWS-2000649 VCP 8 8 345 Line Entire Segment

COL-PWS-2000666 VCP 8 8 192 Line Entire Segment

COL-PWS-2000723 VCP 8 8 114 Line Entire Segment

COL-PWS-2000766 VCP 8 8 228 Line Entire Segment

COL-PWS-2000850 VCP 8 8 298 Line Entire Segment

COL-PWS-2000851 VCP 8 8 118 Line Entire Segment

COL-PWS-2000898 VCP 8 8 209 Line Entire Segment

COL-PWS-2000916 VCP 8 8 254 Line Entire Segment

COL-PWS-2000929 VCP 8 8 105 Line Entire Segment

COL-PWS-2000930 VCP 8 8 78 Line Entire Segment

COL-PWS-2000971 VCP 8 8 253 Line Entire Segment

COL-PWS-2000985 VCP 8 8 118 Line Entire Segment

COL-PWS-2001034 VCP 8 8 316 Line Entire Segment

COL-PWS-2001052 VCP 8 8 257 Line Entire Segment

COL-PWS-2001055 VCP 8 8 134 Line Entire Segment

COL-PWS-2001057 VCP 8 8 76 Line Entire Segment

COL-PWS-2001058 VCP 8 8 75 Line Entire Segment

COL-PWS-2001068 VCP 8 8 323 Line Entire Segment

COL-PWS-2001086 VCP 8 8 322 Line Entire Segment

COL-PWS-2001119 VCP 8 8 232 Line Entire Segment

COL-PWS-2001137 VCP 8 8 168 Line Entire Segment

COL-PWS-2001148 VCP 8 8 153 Line Entire Segment

COL-PWS-2001152 VCP 8 8 99 Line Entire Segment

COL-PWS-2001155 VCP 8 8 351 Line Entire Segment

COL-PWS-2001162 VCP 8 8 350 Line Entire Segment

COL-PWS-2001183 VCP 8 8 266 Line Entire Segment

COL-PWS-2001210 VCP 8 8 101 Line Entire Segment

COL-PWS-2001272 VCP 8 8 273 Line Entire Segment

COL-PWS-2001275 VCP 8 8 297 Line Entire Segment

COL-PWS-2001282 VCP 8 8 106 Line Entire Segment

COL-PWS-2001296 VCP 8 8 227 Line Entire Segment

COL-PWS-2001374 VCP 8 8 323 Line Entire Segment

COL-PWS-2001375 VCP 8 8 295 Line Entire Segment

COL-PWS-2001378 VCP 8 8 302 Line Entire Segment

COL-PWS-2001403 VCP 8 8 31 Line Entire Segment

COL-PWS-2001419 VCP 8 8 149 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material
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Diameter(1) 

(in)
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Diameter(2) (in) Pipe Length (ft)
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COL-PWS-2001431 VCP 8 8 349 Line Entire Segment

COL-PWS-2001437 VCP 8 8 60 Line Entire Segment

COL-PWS-2001456 VCP 8 8 189 Line Entire Segment

COL-PWS-2001466 VCP 8 8 254 Line Entire Segment

COL-PWS-2001467 VCP 8 8 52 Line Entire Segment

COL-PWS-2001468 VCP 8 8 245 Line Entire Segment

COL-PWS-2001475 VCP 8 8 195 Line Entire Segment

COL-PWS-2001485 VCP 8 8 33 Line Entire Segment

COL-PWS-2001600 VCP 8 8 260 Line Entire Segment

COL-PWS-2001614 VCP 8 8 116 Line Entire Segment

COL-PWS-2001624 VCP 8 8 278 Line Entire Segment

COL-PWS-2001826 VCP 8 8 118 Line Entire Segment

COL-PWS-2001830 VCP 8 8 232 Line Entire Segment

COL-PWS-2001838 VCP 8 8 143 Line Entire Segment

COL-PWS-2001854 VCP 8 8 304 Line Entire Segment

COL-PWS-2001989 VCP 8 8 344 Line Entire Segment

COL-PWS-2002251 VCP 8 8 117 Line Entire Segment

COL-PWS-2002320 VCP 8 8 98 Line Entire Segment

COL-PWS-2002385 VCP 8 8 346 Line Entire Segment

COL-PWS-2002590 VCP 8 8 130 Line Entire Segment

COL-PWS-2002663 VCP 8 8 58 Line Entire Segment

COL-PWS-2003939 VCP 8 8 386 Line Entire Segment

COL-PWS-2004072 VCP 8 8 312 Line Entire Segment

COL-PWS-2004074 VCP 8 8 246 Line Entire Segment

COL-PWS-2004109 VCP 8 8 173 Line Entire Segment

COL-PWS-2004141 VCP 8 8 173 Line Entire Segment

COL-PWS-2004213 VCP 8 8 86 Line Entire Segment

COL-PWS-2004222 VCP 8 8 98 Line Entire Segment

COL-PWS-2004232 VCP 8 8 183 Line Entire Segment

COL-PWS-2004234 VCP 8 8 214 Line Entire Segment

COL-PWS-2004250 VCP 8 8 250 Line Entire Segment

COL-PWS-2004346 VCP 8 8 328 Line Entire Segment

COL-PWS-2004438 VCP 8 8 162 Line Entire Segment

COL-PWS-2004444 VCP 8 8 207 Line Entire Segment

COL-PWS-2004447 VCP 8 8 121 Line Entire Segment

COL-PWS-2004462 VCP 8 8 279 Line Entire Segment

COL-PWS-2004475 VCP 8 8 293 Line Entire Segment

COL-PWS-2004487 VCP 8 8 73 Line Entire Segment

COL-PWS-2004505 VCP 8 8 163 Line Entire Segment

COL-PWS-2004509 VCP 8 8 114 Line Entire Segment

COL-PWS-2004558 VCP 8 8 129 Line Entire Segment

COL-PWS-2004567 VCP 8 8 10 Line Entire Segment

COL-PWS-2004581 VCP 8 8 100 Line Entire Segment

COL-PWS-2004595 VCP 8 8 177 Line Entire Segment

COL-PWS-2004599 VCP 8 8 260 Line Entire Segment

COL-PWS-2004639 VCP 8 8 217 Line Entire Segment

COL-PWS-2004736 VCP 8 8 271 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material
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(in)
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COL-PWS-2004737 VCP 8 8 271 Line Entire Segment

COL-PWS-2004740 VCP 8 8 270 Line Entire Segment

COL-PWS-2004745 VCP 8 8 298 Line Entire Segment

COL-PWS-2004833 VCP 8 8 335 Line Entire Segment

COL-PWS-2004835 VCP 8 8 35 Line Entire Segment

COL-PWS-2004854 VCP 8 8 133 Line Entire Segment

COL-PWS-2004856 VCP 8 8 104 Line Entire Segment

COL-PWS-2004904 VCP 8 8 154 Line Entire Segment

COL-PWS-2004939 VCP 8 8 294 Line Entire Segment

COL-PWS-2004977 VCP 8 8 58 Line Entire Segment

COL-PWS-2004978 VCP 8 8 304 Line Entire Segment

COL-PWS-2004980 VCP 8 8 291 Line Entire Segment

COL-PWS-2004982 VCP 8 8 291 Line Entire Segment

COL-PWS-2004983 VCP 8 8 291 Line Entire Segment

COL-PWS-2004988 VCP 8 8 70 Line Entire Segment

COL-PWS-2005034 VCP 8 8 79 Line Entire Segment

COL-PWS-2005902 VCP 8 8 296 Line Entire Segment

COL-PWS-2005994 VCP 8 8 300 Line Entire Segment

COL-PWS-2011696 VCP 8 8 293 Line Entire Segment

COL-PWS-2011834 VCP 8 8 250 Line Entire Segment

COL-PWS-2015932 VCP 8 8 191 Line Entire Segment

COL-PWS-2016055 VCP 8 8 250 Line Entire Segment

COL-PWS-2016172 VCP 8 8 220 Line Entire Segment

COL-PWS-2016256 VCP 8 8 200 Line Entire Segment

COL-PWS-2016340 VCP 8 8 247 Line Entire Segment

COL-PWS-2016347 VCP 8 8 262 Line Entire Segment

COL-PWS-2016349 VCP 8 8 383 Line Entire Segment

COL-PWS-2016481 VCP 8 8 120 Line Entire Segment

COL-PWS-2016487 VCP 8 8 193 Line Entire Segment

COL-PWS-2016544 VCP 8 8 65 Line Entire Segment

COL-PWS-2016570 VCP 8 8 355 Line Entire Segment

COL-PWS-2016744 VCP 8 8 190 Line Entire Segment

COL-PWS-2016757 VCP 8 8 187 Line Entire Segment

COL-PWS-2016873 VCP 8 8 253 Line Entire Segment

COL-PWS-2016943 VCP 8 8 269 Line Entire Segment

COL-PWS-2016962 VCP 8 8 333 Line Entire Segment

COL-PWS-2016963 VCP 8 8 321 Line Entire Segment

COL-PWS-2016965 VCP 8 8 381 Line Entire Segment

COL-PWS-2016973 VCP 8 8 232 Line Entire Segment

COL-PWS-2016977 VCP 8 8 358 Line Entire Segment

COL-PWS-2016978 VCP 8 8 265 Line Entire Segment

COL-PWS-2016990 VCP 8 8 282 Line Entire Segment

COL-PWS-2017024 VCP 8 8 327 Line Entire Segment

COL-PWS-2017136 VCP 8 8 271 Line Entire Segment

COL-PWS-2017158 VCP 8 8 103 Line Entire Segment

COL-PWS-2017165 VCP 8 8 142 Line Entire Segment

COL-PWS-2017172 VCP 8 8 45 Line Entire Segment
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COL-PWS-2017254 VCP 8 8 240 Line Entire Segment

COL-PWS-2017266 VCP 8 8 108 Line Entire Segment

COL-PWS-2017267 VCP 8 8 240 Line Entire Segment

COL-PWS-2017346 VCP 8 8 163 Line Entire Segment

COL-PWS-2017361 VCP 8 8 149 Line Entire Segment

COL-PWS-2017403 VCP 8 8 307 Line Entire Segment

COL-PWS-2017405 VCP 8 8 347 Line Entire Segment

COL-PWS-2017525 VCP 8 8 54 Line Entire Segment

COL-PWS-2017569 VCP 8 8 278 Line Entire Segment

COL-PWS-2017619 VCP 8 8 167 Line Entire Segment

COL-PWS-2017736 VCP 8 8 173 Line Entire Segment

COL-PWS-2017759 VCP 8 8 350 Line Entire Segment

COL-PWS-2017781 VCP 8 8 294 Line Entire Segment

COL-PWS-2017790 VCP 8 8 229 Line Entire Segment

COL-PWS-2017858 VCP 8 8 219 Line Entire Segment

COL-PWS-2017872 VCP 8 8 259 Line Entire Segment

COL-PWS-2017874 VCP 8 8 198 Line Entire Segment

COL-PWS-2017917 VCP 8 8 121 Line Entire Segment

COL-PWS-2017931 VCP 8 8 335 Line Entire Segment

COL-PWS-2017935 VCP 8 8 286 Line Entire Segment

COL-PWS-2020115 VCP 8 8 3 Line Entire Segment

COL-PWS-2020203 VCP 8 8 126 Line Entire Segment

COL-PWS-2020235 VCP 8 8 28 Line Entire Segment

COL-PWS-2020247 VCP 8 8 130 Line Entire Segment

COL-PWS-2020368 VCP 8 8 15 Line Entire Segment

COL-PWS-2020369 VCP 8 8 5 Line Entire Segment

COL-PWS-2020370 VCP 8 8 7 Line Entire Segment

COL-PWS-2020371 VCP 8 8 63 Line Entire Segment

COL-PWS-2020447 VCP 8 8 5 Line Entire Segment

COL-PWS-2021007 VCP 8 8 45 Line Entire Segment

COL-PWS-2021008 VCP 8 8 164 Line Entire Segment

COL-PWS-2021012 VCP 8 8 185 Line Entire Segment

COL-PWS-2021060 VCP 8 8 64 Line Entire Segment

COL-PWS-2021061 VCP 8 8 54 Line Entire Segment

COL-PWS-2021062 VCP 8 8 102 Line Entire Segment

COL-PWS-3000023 VCP 8 8 302 Line Entire Segment

COL-PWS-3000167 VCP 8 8 34 Line Entire Segment

COL-PWS-3000169 VCP 8 8 37 Line Entire Segment

COL-PWS-3000526 VCP 8 8 337 Line Entire Segment

COL-PWS-3002834 VCP 8 8 317 Line Entire Segment

COL-PWS-3002835 VCP 8 8 310 Line Entire Segment

COL-PWS-3003167 VCP 8 8 231 Line Entire Segment

COL-PWS-3003269 VCP 8 8 237 Line Entire Segment

COL-PWS-3003272 VCP 8 8 260 Line Entire Segment

COL-PWS-3003300 VCP 8 8 131 Line Entire Segment

COL-PWS-3003317 VCP 8 8 180 Line Entire Segment

COL-PWS-3003321 VCP 8 8 342 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-3003343 VCP 8 8 367 Line Entire Segment

COL-PWS-3003357 VCP 8 8 86 Line Entire Segment

COL-PWS-3003439 VCP 8 8 302 Line Entire Segment

COL-PWS-3003442 VCP 8 8 208 Line Entire Segment

COL-PWS-3003534 VCP 8 8 239 Line Entire Segment

COL-PWS-3003559 VCP 8 8 215 Line Entire Segment

COL-PWS-3003654 VCP 8 8 49 Line Entire Segment

COL-PWS-3003657 VCP 8 8 304 Line Entire Segment

COL-PWS-3003674 VCP 8 8 312 Line Entire Segment

COL-PWS-3003680 VCP 8 8 187 Line Entire Segment

COL-PWS-3003686 VCP 8 8 328 Line Entire Segment

COL-PWS-3003707 VCP 8 8 301 Line Entire Segment

COL-PWS-3003717 VCP 8 8 243 Line Entire Segment

COL-PWS-3003740 VCP 8 8 178 Line Entire Segment

COL-PWS-3003749 VCP 8 8 188 Line Entire Segment

COL-PWS-3003920 VCP 8 8 300 Line Entire Segment

COL-PWS-3003940 VCP 8 8 300 Line Entire Segment

COL-PWS-3003955 VCP 8 8 300 Line Entire Segment

COL-PWS-3004659 VCP 8 8 311 Line Entire Segment

COL-PWS-3004747 VCP 8 8 345 Line Entire Segment

COL-PWS-3014296 VCP 8 8 298 Line Entire Segment

COL-PWS-3014489 VCP 8 8 110 Line Entire Segment

COL-PWS-3014546 VCP 8 8 206 Line Entire Segment

COL-PWS-3017800 VCP 8 8 308 Line Entire Segment

COL-PWS-4000828 VCP 8 8 152 Line Entire Segment

COL-PWS-4001557 VCP 8 8 229 Line Entire Segment

COL-PWS-4001568 VCP 8 8 300 Line Entire Segment

COL-PWS-4001674 VCP 8 8 326 Line Entire Segment

COL-PWS-4001696 VCP 8 8 300 Line Entire Segment

COL-PWS-4001717 VCP 8 8 350 Line Entire Segment

COL-PWS-4001857 VCP 8 8 305 Line Entire Segment

COL-PWS-4002081 VCP 8 8 238 Line Entire Segment

COL-PWS-4002392 VCP 8 8 236 Line Entire Segment

COL-PWS-4002474 VCP 8 8 178 Line Entire Segment

COL-PWS-4002592 VCP 8 8 123 Line Entire Segment

COL-PWS-4003900 VCP 8 8 215 Line Entire Segment

COL-PWS-4003997 VCP 8 8 270 Line Entire Segment

COL-PWS-4004030 VCP 8 8 45 Line Entire Segment

COL-PWS-4004106 VCP 8 8 351 Line Entire Segment

COL-PWS-4004128 VCP 8 8 300 Line Entire Segment

COL-PWS-4004161 VCP 8 8 258 Line Entire Segment

COL-PWS-4004249 VCP 8 8 43 Line Entire Segment

COL-PWS-4004260 VCP 8 8 300 Line Entire Segment

COL-PWS-4004306 VCP 8 8 160 Line Entire Segment

COL-PWS-4004382 VCP 8 8 300 Line Entire Segment

COL-PWS-4004508 VCP 8 8 100 Line Entire Segment

COL-PWS-4004564 VCP 8 8 381 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-4004575 VCP 8 8 380 Line Entire Segment

COL-PWS-4004586 VCP 8 8 70 Line Entire Segment

COL-PWS-4004686 VCP 8 8 275 Line Entire Segment

COL-PWS-4004775 VCP 8 8 300 Line Entire Segment

COL-PWS-4004786 VCP 8 8 251 Line Entire Segment

COL-PWS-4004797 VCP 8 8 301 Line Entire Segment

COL-PWS-4004819 VCP 8 8 323 Line Entire Segment

COL-PWS-4004830 VCP 8 8 207 Line Entire Segment

COL-PWS-4004908 VCP 8 8 387 Line Entire Segment

COL-PWS-4005004 VCP 8 8 350 Line Entire Segment

COL-PWS-4005104 VCP 8 8 213 Line Entire Segment

COL-PWS-4005148 VCP 8 8 101 Line Entire Segment

COL-PWS-4005204 VCP 8 8 217 Line Entire Segment

COL-PWS-4005376 VCP 8 8 270 Line Entire Segment

COL-PWS-4005484 VCP 8 8 295 Line Entire Segment

COL-PWS-4005776 VCP 8 8 342 Line Entire Segment

COL-PWS-4005951 VCP 8 8 217 Line Entire Segment

COL-PWS-4005981 VCP 8 8 364 Line Entire Segment

COL-PWS-4006025 VCP 8 8 355 Line Entire Segment

COL-PWS-4006194 VCP 8 8 300 Line Entire Segment

COL-PWS-4006409 VCP 8 8 186 Line Entire Segment

COL-PWS-4006749 VCP 8 8 299 Line Entire Segment

COL-PWS-4006933 VCP 8 8 202 Line Entire Segment

COL-PWS-4009354 VCP 8 8 190 Line Entire Segment

COL-PWS-4009400 VCP 8 8 308 Line Entire Segment

COL-PWS-4009519 VCP 8 8 378 Line Entire Segment

COL-PWS-4009550 VCP 8 8 79 Line Entire Segment

COL-PWS-4009839 VCP 8 8 386 Line Entire Segment

COL-PWS-4010018 VCP 8 8 300 Line Entire Segment

COL-PWS-4010029 VCP 8 8 220 Line Entire Segment

COL-PWS-4010037 VCP 8 8 263 Line Entire Segment

COL-PWS-4010047 VCP 8 8 220 Line Entire Segment

COL-PWS-4010064 VCP 8 8 262 Line Entire Segment

COL-PWS-4010084 VCP 8 8 254 Line Entire Segment

COL-PWS-4010086 VCP 8 8 200 Line Entire Segment

COL-PWS-4010088 VCP 8 8 199 Line Entire Segment

COL-PWS-4010094 VCP 8 8 74 Line Entire Segment

COL-PWS-4010104 VCP 8 8 206 Line Entire Segment

COL-PWS-4010123 VCP 8 8 132 Line Entire Segment

COL-PWS-4010134 VCP 8 8 120 Line Entire Segment

COL-PWS-4010135 VCP 8 8 154 Line Entire Segment

COL-PWS-4010165 VCP 8 8 64 Line Entire Segment

COL-PWS-4010175 VCP 8 8 217 Line Entire Segment

COL-PWS-4010178 VCP 8 8 273 Line Entire Segment

COL-PWS-4010189 VCP 8 8 121 Line Entire Segment

COL-PWS-4010197 VCP 8 8 221 Line Entire Segment

COL-PWS-4010212 VCP 8 8 175 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-4010215 VCP 8 8 265 Line Entire Segment

COL-PWS-4010221 VCP 8 8 285 Line Entire Segment

COL-PWS-4010222 VCP 8 8 148 Line Entire Segment

COL-PWS-4010232 VCP 8 8 192 Line Entire Segment

COL-PWS-4010233 VCP 8 8 243 Line Entire Segment

COL-PWS-4010237 VCP 8 8 60 Line Entire Segment

COL-PWS-4010251 VCP 8 8 309 Line Entire Segment

COL-PWS-4010256 VCP 8 8 77 Line Entire Segment

COL-PWS-4010269 VCP 8 8 191 Line Entire Segment

COL-PWS-4010270 VCP 8 8 102 Line Entire Segment

COL-PWS-4010276 VCP 8 8 282 Line Entire Segment

COL-PWS-4010286 VCP 8 8 270 Line Entire Segment

COL-PWS-4010304 VCP 8 8 287 Line Entire Segment

COL-PWS-4010311 VCP 8 8 169 Line Entire Segment

COL-PWS-4010338 VCP 8 8 180 Line Entire Segment

COL-PWS-4010339 VCP 8 8 191 Line Entire Segment

COL-PWS-4010343 VCP 8 8 221 Line Entire Segment

COL-PWS-4010372 VCP 8 8 243 Line Entire Segment

COL-PWS-4010377 VCP 8 8 248 Line Entire Segment

COL-PWS-4010393 VCP 8 8 350 Line Entire Segment

COL-PWS-4010398 VCP 8 8 254 Line Entire Segment

COL-PWS-4010411 VCP 8 8 237 Line Entire Segment

COL-PWS-4010412 VCP 8 8 147 Line Entire Segment

COL-PWS-4010419 VCP 8 8 191 Line Entire Segment

COL-PWS-4010423 VCP 8 8 244 Line Entire Segment

COL-PWS-4010426 VCP 8 8 275 Line Entire Segment

COL-PWS-4010427 VCP 8 8 141 Line Entire Segment

COL-PWS-4010431 VCP 8 8 24 Line Entire Segment

COL-PWS-4010438 VCP 8 8 318 Line Entire Segment

COL-PWS-4010446 VCP 8 8 241 Line Entire Segment

COL-PWS-4010448 VCP 8 8 291 Line Entire Segment

COL-PWS-4010450 VCP 8 8 300 Line Entire Segment

COL-PWS-4010469 VCP 8 8 103 Line Entire Segment

COL-PWS-4010486 VCP 8 8 85 Line Entire Segment

COL-PWS-4010497 VCP 8 8 269 Line Entire Segment

COL-PWS-4010498 VCP 8 8 100 Line Entire Segment

COL-PWS-4010501 VCP 8 8 194 Line Entire Segment

COL-PWS-4010517 VCP 8 8 249 Line Entire Segment

COL-PWS-4010519 VCP 8 8 354 Line Entire Segment

COL-PWS-4010524 VCP 8 8 255 Line Entire Segment

COL-PWS-4010528 VCP 8 8 275 Line Entire Segment

COL-PWS-4010530 VCP 8 8 211 Line Entire Segment

COL-PWS-4010531 VCP 8 8 280 Line Entire Segment

COL-PWS-4010535 VCP 8 8 69 Line Entire Segment

COL-PWS-4010547 VCP 8 8 264 Line Entire Segment

COL-PWS-4010551 VCP 8 8 98 Line Entire Segment

COL-PWS-4010554 VCP 8 8 108 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material
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Diameter(1) 

(in)
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Diameter(2) (in) Pipe Length (ft)
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COL-PWS-4010559 VCP 8 8 236 Line Entire Segment

COL-PWS-4010572 VCP 8 8 290 Line Entire Segment

COL-PWS-4010576 VCP 8 8 303 Line Entire Segment

COL-PWS-4010577 VCP 8 8 370 Line Entire Segment

COL-PWS-4010584 VCP 8 8 228 Line Entire Segment

COL-PWS-4010585 VCP 8 8 112 Line Entire Segment

COL-PWS-4010587 VCP 8 8 191 Line Entire Segment

COL-PWS-4010590 VCP 8 8 250 Line Entire Segment

COL-PWS-4010635 VCP 8 8 201 Line Entire Segment

COL-PWS-4010636 VCP 8 8 216 Line Entire Segment

COL-PWS-4010637 VCP 8 8 356 Line Entire Segment

COL-PWS-4010646 VCP 8 8 240 Line Entire Segment

COL-PWS-4010654 VCP 8 8 243 Line Entire Segment

COL-PWS-4010668 VCP 8 8 15 Line Entire Segment

COL-PWS-4010671 VCP 8 8 124 Line Entire Segment

COL-PWS-4010673 VCP 8 8 65 Line Entire Segment

COL-PWS-4010716 VCP 8 8 110 Line Entire Segment

COL-PWS-4010717 VCP 8 8 325 Line Entire Segment

COL-PWS-4010719 VCP 8 8 275 Line Entire Segment

COL-PWS-4010722 VCP 8 8 265 Line Entire Segment

COL-PWS-4010839 VCP 8 8 74 Line Entire Segment

COL-PWS-4011343 VCP 8 8 241 Line Entire Segment

COL-PWS-4011359 VCP 8 8 343 Line Entire Segment

COL-PWS-4011374 VCP 8 8 273 Line Entire Segment

COL-PWS-4011404 VCP 8 8 152 Line Entire Segment

COL-PWS-4011424 VCP 8 8 239 Line Entire Segment

COL-PWS-4011442 VCP 8 8 180 Line Entire Segment

COL-PWS-4011472 VCP 8 8 346 Line Entire Segment

COL-PWS-4011475 VCP 8 8 352 Line Entire Segment

COL-PWS-4011476 VCP 8 8 182 Line Entire Segment

COL-PWS-4011585 VCP 8 8 251 Line Entire Segment

COL-PWS-4011588 VCP 8 8 288 Line Entire Segment

COL-PWS-4011643 VCP 8 8 349 Line Entire Segment

COL-PWS-4011664 VCP 8 8 264 Line Entire Segment

COL-PWS-4011687 VCP 8 8 135 Line Entire Segment

COL-PWS-4011693 VCP 8 8 260 Line Entire Segment

COL-PWS-4011694 VCP 8 8 255 Line Entire Segment

COL-PWS-4011795 VCP 8 8 172 Line Entire Segment

COL-PWS-4011806 VCP 8 8 349 Line Entire Segment

COL-PWS-4011895 VCP 8 8 165 Line Entire Segment

COL-PWS-4011900 VCP 8 8 100 Line Entire Segment

COL-PWS-4011959 VCP 8 8 350 Line Entire Segment

COL-PWS-4012017 VCP 8 8 383 Line Entire Segment

COL-PWS-4012037 VCP 8 8 282 Line Entire Segment

COL-PWS-4012043 VCP 8 8 406 Line Entire Segment

COL-PWS-4012062 VCP 8 8 63 Line Entire Segment

COL-PWS-4012144 VCP 8 8 257 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material
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Diameter(2) (in) Pipe Length (ft)
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COL-PWS-4012170 VCP 8 8 205 Line Entire Segment

COL-PWS-4012180 VCP 8 8 250 Line Entire Segment

COL-PWS-4012256 VCP 8 8 292 Line Entire Segment

COL-PWS-4012343 VCP 8 8 176 Line Entire Segment

COL-PWS-4012388 VCP 8 8 210 Line Entire Segment

COL-PWS-4012475 VCP 8 8 281 Line Entire Segment

COL-PWS-4012563 VCP 8 8 93 Line Entire Segment

COL-PWS-4012595 VCP 8 8 131 Line Entire Segment

COL-PWS-4012616 VCP 8 8 309 Line Entire Segment

COL-PWS-4012628 VCP 8 8 265 Line Entire Segment

COL-PWS-4012707 VCP 8 8 27 Line Entire Segment

COL-PWS-4012708 VCP 8 8 300 Line Entire Segment

COL-PWS-4012729 VCP 8 8 170 Line Entire Segment

COL-PWS-4012787 VCP 8 8 325 Line Entire Segment

COL-PWS-4012793 VCP 8 8 350 Line Entire Segment

COL-PWS-4012807 VCP 8 8 250 Line Entire Segment

COL-PWS-4012812 VCP 8 8 316 Line Entire Segment

COL-PWS-4012823 VCP 8 8 350 Line Entire Segment

COL-PWS-4012847 VCP 8 8 313 Line Entire Segment

COL-PWS-4012889 VCP 8 8 334 Line Entire Segment

COL-PWS-4012890 VCP 8 8 275 Line Entire Segment

COL-PWS-4012891 VCP 8 8 288 Line Entire Segment

COL-PWS-4012943 VCP 8 8 212 Line Entire Segment

COL-PWS-4012970 VCP 8 8 151 Line Entire Segment

COL-PWS-4013005 VCP 8 8 100 Line Entire Segment

COL-PWS-4013042 VCP 8 8 50 Line Entire Segment

COL-PWS-4013043 VCP 8 8 349 Line Entire Segment

COL-PWS-4013044 VCP 8 8 140 Line Entire Segment

COL-PWS-4013050 VCP 8 8 63 Line Entire Segment

COL-PWS-4013055 VCP 8 8 350 Line Entire Segment

COL-PWS-4013060 VCP 8 8 179 Line Entire Segment

COL-PWS-4013063 VCP 8 8 151 Line Entire Segment

COL-PWS-4013077 VCP 8 8 250 Line Entire Segment

COL-PWS-4013086 VCP 8 8 63 Line Entire Segment

COL-PWS-4013099 VCP 8 8 400 Line Entire Segment

COL-PWS-4013112 VCP 8 8 200 Line Entire Segment

COL-PWS-4013131 VCP 8 8 100 Line Entire Segment

COL-PWS-4013144 VCP 8 8 373 Line Entire Segment

COL-PWS-4013153 VCP 8 8 80 Line Entire Segment

COL-PWS-4013160 VCP 8 8 170 Line Entire Segment

COL-PWS-4013202 VCP 8 8 302 Line Entire Segment

COL-PWS-4013206 VCP 8 8 350 Line Entire Segment

COL-PWS-4013209 VCP 8 8 334 Line Entire Segment

COL-PWS-4013235 VCP 8 8 340 Line Entire Segment

COL-PWS-4013236 VCP 8 8 345 Line Entire Segment

COL-PWS-4013267 VCP 8 8 325 Line Entire Segment

COL-PWS-4013292 VCP 8 8 350 Line Entire Segment
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COL-PWS-4013314 VCP 8 8 347 Line Entire Segment

COL-PWS-4013322 VCP 8 8 370 Line Entire Segment

COL-PWS-4013329 VCP 8 8 345 Line Entire Segment

COL-PWS-4013330 VCP 8 8 279 Line Entire Segment

COL-PWS-4013333 VCP 8 8 194 Line Entire Segment

COL-PWS-4013336 VCP 8 8 302 Line Entire Segment

COL-PWS-4013344 VCP 8 8 150 Line Entire Segment

COL-PWS-4013358 VCP 8 8 342 Line Entire Segment

COL-PWS-4013365 VCP 8 8 222 Line Entire Segment

COL-PWS-4013366 VCP 8 8 283 Line Entire Segment

COL-PWS-4013401 VCP 8 8 221 Line Entire Segment

COL-PWS-4013421 VCP 8 8 271 Line Entire Segment

COL-PWS-4013444 VCP 8 8 200 Line Entire Segment

COL-PWS-4013447 VCP 8 8 350 Line Entire Segment

COL-PWS-4013453 VCP 8 8 298 Line Entire Segment

COL-PWS-4013492 VCP 8 8 229 Line Entire Segment

COL-PWS-4013496 VCP 8 8 205 Line Entire Segment

COL-PWS-4013504 VCP 8 8 328 Line Entire Segment

COL-PWS-4013515 VCP 8 8 301 Line Entire Segment

COL-PWS-4013520 VCP 8 8 345 Line Entire Segment

COL-PWS-4013528 VCP 8 8 240 Line Entire Segment

COL-PWS-4013545 VCP 8 8 158 Line Entire Segment

COL-PWS-4013599 VCP 8 8 126 Line Entire Segment

COL-PWS-4013604 VCP 8 8 125 Line Entire Segment

COL-PWS-4013605 VCP 8 8 125 Line Entire Segment

COL-PWS-4013606 VCP 8 8 16 Line Entire Segment

COL-PWS-4013608 VCP 8 8 16 Line Entire Segment

COL-PWS-4013615 VCP 8 8 100 Line Entire Segment

COL-PWS-4013616 VCP 8 8 250 Line Entire Segment

COL-PWS-4013621 VCP 8 8 118 Line Entire Segment

COL-PWS-4013656 VCP 8 8 220 Line Entire Segment

COL-PWS-4013666 VCP 8 8 336 Line Entire Segment

COL-PWS-4013667 VCP 8 8 139 Line Entire Segment

COL-PWS-4013668 VCP 8 8 157 Line Entire Segment

COL-PWS-4013672 VCP 8 8 303 Line Entire Segment

COL-PWS-4013674 VCP 8 8 303 Line Entire Segment

COL-PWS-4013677 VCP 8 8 210 Line Entire Segment

COL-PWS-4013679 VCP 8 8 206 Line Entire Segment

COL-PWS-4013683 VCP 8 8 372 Line Entire Segment

COL-PWS-4013689 VCP 8 8 141 Line Entire Segment

COL-PWS-4013706 VCP 8 8 350 Line Entire Segment

COL-PWS-4013707 VCP 8 8 150 Line Entire Segment

COL-PWS-4013746 VCP 8 8 372 Line Entire Segment

COL-PWS-4013759 VCP 8 8 161 Line Entire Segment

COL-PWS-4013764 VCP 8 8 350 Line Entire Segment

COL-PWS-4013823 VCP 8 8 324 Line Entire Segment

COL-PWS-4013829 VCP 8 8 88 Line Entire Segment
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COL-PWS-4013840 VCP 8 8 350 Line Entire Segment

COL-PWS-4013852 VCP 8 8 194 Line Entire Segment

COL-PWS-4013854 VCP 8 8 70 Line Entire Segment

COL-PWS-4013873 VCP 8 8 287 Line Entire Segment

COL-PWS-4013917 VCP 8 8 365 Line Entire Segment

COL-PWS-4013925 VCP 8 8 208 Line Entire Segment

COL-PWS-4013934 VCP 8 8 174 Line Entire Segment

COL-PWS-4013957 VCP 8 8 35 Line Entire Segment

COL-PWS-4013963 VCP 8 8 164 Line Entire Segment

COL-PWS-4013992 VCP 8 8 284 Line Entire Segment

COL-PWS-4013998 VCP 8 8 295 Line Entire Segment

COL-PWS-4014010 VCP 8 8 256 Line Entire Segment

COL-PWS-4014108 VCP 8 8 250 Line Entire Segment

COL-PWS-4014148 VCP 8 8 174 Line Entire Segment

COL-PWS-4014269 VCP 8 8 350 Line Entire Segment

COL-PWS-4014312 VCP 8 8 241 Line Entire Segment

COL-PWS-4014315 VCP 8 8 280 Line Entire Segment

COL-PWS-4014336 VCP 8 8 222 Line Entire Segment

COL-PWS-4014541 VCP 8 8 292 Line Entire Segment

COL-PWS-4014551 VCP 8 8 354 Line Entire Segment

COL-PWS-4014553 VCP 8 8 130 Line Entire Segment

COL-PWS-4014555 VCP 8 8 375 Line Entire Segment

COL-PWS-4014560 VCP 8 8 275 Line Entire Segment

COL-PWS-4014572 VCP 8 8 277 Line Entire Segment

COL-PWS-4014583 VCP 8 8 116 Line Entire Segment

COL-PWS-4014661 VCP 8 8 315 Line Entire Segment

COL-PWS-4014878 VCP 8 8 287 Line Entire Segment

COL-PWS-4014977 VCP 8 8 260 Line Entire Segment

COL-PWS-4015050 VCP 8 8 370 Line Entire Segment

COL-PWS-4015059 VCP 8 8 282 Line Entire Segment

COL-PWS-4015158 VCP 8 8 323 Line Entire Segment

COL-PWS-4015206 VCP 8 8 177 Line Entire Segment

COL-PWS-4015268 VCP 8 8 134 Line Entire Segment

COL-PWS-4015399 VCP 8 8 234 Line Entire Segment

COL-PWS-4015408 VCP 8 8 350 Line Entire Segment

COL-PWS-4015430 VCP 8 8 223 Line Entire Segment

COL-PWS-4015435 VCP 8 8 292 Line Entire Segment

COL-PWS-4015480 VCP 8 8 260 Line Entire Segment

COL-PWS-4015564 VCP 8 8 298 Line Entire Segment

COL-PWS-4015667 VCP 8 8 150 Line Entire Segment

COL-PWS-4015729 VCP 8 8 392 Line Entire Segment

COL-PWS-4015763 VCP 8 8 368 Line Entire Segment

COL-PWS-4015781 VCP 8 8 78 Line Entire Segment

COL-PWS-4015821 VCP 8 8 126 Line Entire Segment

COL-PWS-4015847 VCP 8 8 126 Line Entire Segment

COL-PWS-4015909 VCP 8 8 192 Line Entire Segment

COL-PWS-4017384 VCP 8 8 87 Line Entire Segment
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COL-PWS-4017431 VCP 8 8 238 Line Entire Segment

COL-PWS-4017463 VCP 8 8 244 Line Entire Segment

COL-PWS-4017612 VCP 8 8 237 Line Entire Segment

COL-PWS-4017806 VCP 8 8 30 Line Entire Segment

COL-PWS-4017973 VCP 8 8 339 Line Entire Segment

COL-PWS-4017974 VCP 8 8 110 Line Entire Segment

COL-PWS-4020660 VCP 8 8 38 Line Entire Segment

COL-PWS-4020666 VCP 8 8 46 Line Entire Segment

COL-PWS-4020668 VCP 8 8 39 Line Entire Segment

COL-PWS-4020670 VCP 8 8 5 Line Entire Segment

COL-PWS-4020715 VCP 8 8 6 Line Entire Segment

COL-PWS-4020724 VCP 8 8 4 Line Entire Segment

COL-PWS-4020725 VCP 8 8 41 Line Entire Segment

COL-PWS-4020832 VCP 8 8 8 Line Entire Segment

COL-PWS-4020833 VCP 8 8 2 Line Entire Segment

COL-PWS-4020839 VCP 8 8 43 Line Entire Segment

COL-PWS-4020921 VCP 8 8 145 Line Entire Segment

COL-PWS-4020925 VCP 8 8 5 Line Entire Segment

COL-PWS-4020927 VCP 8 8 135 Line Entire Segment

COL-PWS-5009822 VCP 8 8 154 Line Entire Segment

COL-PWS-5011433 VCP 8 8 331 Line Entire Segment

COL-PWS-5011592 VCP 8 8 489 Line Entire Segment

COL-PWS-5011626 VCP 8 8 300 Line Entire Segment

COL-PWS-5012001 VCP 8 8 213 Line Entire Segment

COL-PWS-5012041 VCP 8 8 461 Line Entire Segment

COL-PWS-5012093 VCP 8 8 345 Line Entire Segment

COL-PWS-5012243 VCP 8 8 284 Line Entire Segment

COL-PWS-5012373 VCP 8 8 193 Line Entire Segment

COL-PWS-5012383 VCP 8 8 330 Line Entire Segment

COL-PWS-5012400 VCP 8 8 536 Line Entire Segment

COL-PWS-5012496 VCP 8 8 472 Line Entire Segment

COL-PWS-5012548 VCP 8 8 333 Line Entire Segment

COL-PWS-5012639 VCP 8 8 219 Line Entire Segment

COL-PWS-5012686 VCP 8 8 324 Line Entire Segment

COL-PWS-5012752 VCP 8 8 432 Line Entire Segment

COL-PWS-5012845 VCP 8 8 330 Line Entire Segment

COL-PWS-5013094 VCP 8 8 399 Line Entire Segment

COL-PWS-5013261 VCP 8 8 450 Line Entire Segment

COL-PWS-5013340 VCP 8 8 534 Line Entire Segment

COL-PWS-5013379 VCP 8 8 179 Line Entire Segment

COL-PWS-5013427 VCP 8 8 400 Line Entire Segment

COL-PWS-5013571 VCP 8 8 660 Line Entire Segment

COL-PWS-5013592 VCP 8 8 400 Line Entire Segment

COL-PWS-5013673 VCP 8 8 375 Line Entire Segment

COL-PWS-5013745 VCP 8 8 205 Line Entire Segment

COL-PWS-5013978 VCP 8 8 540 Line Entire Segment

COL-PWS-5014036 VCP 8 8 153 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material
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Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 
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COL-PWS-5014888 VCP 8 8 127 Line Entire Segment

COL-PWS-5015499 VCP 8 8 171 Line Entire Segment

COL-PWS-5015605 VCP 8 8 160 Line Entire Segment

COL-PWS-5015721 VCP 8 8 72 Line Entire Segment

COL-PWS-5015935 VCP 8 8 329 Line Entire Segment

COL-PWS-5017659 VCP 8 8 270 Line Entire Segment

COL-PWS-5020696 VCP 8 8 33 Line Entire Segment

COL-PWS-6004282 VCP 8 8 300 Line Entire Segment

COL-PWS-6005115 VCP 8 8 300 Line Entire Segment

COL-PWS-6010443 VCP 8 8 351 Line Entire Segment

COL-PWS-6010580 VCP 8 8 351 Line Entire Segment

COL-PWS-6011358 VCP 8 8 377 Line Entire Segment

COL-PWS-6011410 VCP 8 8 248 Line Entire Segment

COL-PWS-6011460 VCP 8 8 183 Line Entire Segment

COL-PWS-6011527 VCP 8 8 210 Line Entire Segment

COL-PWS-6012192 VCP 8 8 78 Line Entire Segment

COL-PWS-6012217 VCP 8 8 54 Line Entire Segment

COL-PWS-6012498 VCP 8 8 276 Line Entire Segment

COL-PWS-6012669 VCP 8 8 160 Line Entire Segment

COL-PWS-6012784 VCP 8 8 135 Line Entire Segment

COL-PWS-6012839 VCP 8 8 251 Line Entire Segment

COL-PWS-6012877 VCP 8 8 10 Line Entire Segment

COL-PWS-6012929 VCP 8 8 160 Line Entire Segment

COL-PWS-6017067 VCP 8 8 80 Line Entire Segment

COL-PWS-6017130 VCP 8 8 71 Line Entire Segment

COL-PWS-6017150 VCP 8 8 124 Line Entire Segment

COL-PWS-6017438 VCP 8 8 5 Line Entire Segment

COL-PWS-6017439 VCP 8 8 66 Line Entire Segment

COL-PWS-6017442 VCP 8 8 82 Line Entire Segment

COL-PWS-6017443 VCP 8 8 30 Line Entire Segment

COL-PWS-6017444 VCP 8 8 156 Line Entire Segment

COL-PWS-6017447 VCP 8 8 128 Line Entire Segment

COL-PWS-6017452 VCP 8 8 260 Line Entire Segment

COL-PWS-6017459 VCP 8 8 220 Line Entire Segment

COL-PWS-6017462 VCP 8 8 130 Line Entire Segment

COL-PWS-6018025 VCP 8 8 223 Line Entire Segment

COL-PWS-6020385 VCP 8 8 25 Line Entire Segment

COL-PWS-6020398 VCP 8 8 20 Line Entire Segment

COL-PWS-6020402 VCP 8 8 25 Line Entire Segment

COL-PWS-6020403 VCP 8 8 20 Line Entire Segment

COL-PWS-6020944 VCP 8 8 340 Line Entire Segment

COL-PWS-7000907 VCP 8 8 220 Line Entire Segment

COL-PWS-7001144 VCP 8 8 350 Line Entire Segment

COL-PWS-7001338 VCP 8 8 251 Line Entire Segment

COL-PWS-7001346 VCP 8 8 300 Line Entire Segment

COL-PWS-7001351 VCP 8 8 157 Line Entire Segment

COL-PWS-7001484 VCP 8 8 200 Line Entire Segment
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COL-PWS-7001514 VCP 8 8 259 Line Entire Segment

COL-PWS-7001594 VCP 8 8 192 Line Entire Segment

COL-PWS-7001630 VCP 8 8 280 Line Entire Segment

COL-PWS-7001730 VCP 8 8 228 Line Entire Segment

COL-PWS-7001735 VCP 8 8 350 Line Entire Segment

COL-PWS-7001941 VCP 8 8 284 Line Entire Segment

COL-PWS-7001972 VCP 8 8 345 Line Entire Segment

COL-PWS-7001997 VCP 8 8 149 Line Entire Segment

COL-PWS-7002047 VCP 8 8 202 Line Entire Segment

COL-PWS-7002112 VCP 8 8 350 Line Entire Segment

COL-PWS-7002137 VCP 8 8 94 Line Entire Segment

COL-PWS-7008135 VCP 8 8 256 Line Entire Segment

COL-PWS-7009177 VCP 8 8 258 Line Entire Segment

COL-PWS-7009219 VCP 8 8 350 Line Entire Segment

COL-PWS-7009287 VCP 8 8 350 Line Entire Segment

COL-PWS-7009316 VCP 8 8 288 Line Entire Segment

COL-PWS-7009323 VCP 8 8 272 Line Entire Segment

COL-PWS-7009337 VCP 8 8 229 Line Entire Segment

COL-PWS-7009376 VCP 8 8 245 Line Entire Segment

COL-PWS-7011338 VCP 8 8 267 Line Entire Segment

COL-PWS-7012620 VCP 8 8 358 Line Entire Segment

COL-PWS-7012805 VCP 8 8 350 Line Entire Segment

COL-PWS-7012888 VCP 8 8 112 Line Entire Segment

COL-PWS-7014676 VCP 8 8 275 Line Entire Segment

COL-PWS-7014726 VCP 8 8 55 Line Entire Segment

COL-PWS-7014753 VCP 8 8 235 Line Entire Segment

COL-PWS-7014837 VCP 8 8 274 Line Entire Segment

COL-PWS-7014916 VCP 8 8 284 Line Entire Segment

COL-PWS-7014933 VCP 8 8 342 Line Entire Segment

COL-PWS-7014997 VCP 8 8 94 Line Entire Segment

COL-PWS-7015146 VCP 8 8 200 Line Entire Segment

COL-PWS-7015928 VCP 8 8 190 Line Entire Segment

COL-PWS-7016019 VCP 8 8 309 Line Entire Segment

COL-PWS-7016457 VCP 8 8 200 Line Entire Segment

COL-PWS-7016654 VCP 8 8 299 Line Entire Segment

COL-PWS-7016700 VCP 8 8 137 Line Entire Segment

COL-PWS-7016701 VCP 8 8 85 Line Entire Segment

COL-PWS-7016848 VCP 8 8 147 Line Entire Segment

COL-PWS-7020893 VCP 8 8 38 Line Entire Segment

COL-PWS-7020897 VCP 8 8 5 Line Entire Segment

COL-PWS-7020898 VCP 8 8 5 Line Entire Segment

Priority 3

COL-PWS-1003174 VCP 8 8 300 Line Entire Segment

COL-PWS-1003806 VCP 8 8 210 Line Entire Segment

COL-PWS-1004302 VCP 8 8 265 Line Entire Segment

COL-PWS-1004915 VCP 8 8 82 Line Entire Segment

COL-PWS-1007428 VCP 8 8 196 Line Entire Segment
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COL-PWS-1007593 VCP 8 8 262 Line Entire Segment

COL-PWS-1007709 VCP 8 8 334 Line Entire Segment

COL-PWS-1007973 VCP 8 8 259 Line Entire Segment

COL-PWS-1007976 VCP 8 8 31 Line Entire Segment

COL-PWS-1008044 VCP 8 8 355 Line Entire Segment

COL-PWS-1008048 VCP 8 8 264 Line Entire Segment

COL-PWS-1008060 VCP 8 8 137 Line Entire Segment

COL-PWS-1008424 VCP 8 8 222 Line Entire Segment

COL-PWS-1008854 VCP 8 8 180 Line Entire Segment

COL-PWS-1008866 VCP 8 8 152 Line Entire Segment

COL-PWS-1008871 VCP 8 8 81 Line Entire Segment

COL-PWS-1008873 VCP 8 8 250 Line Entire Segment

COL-PWS-1008907 VCP 8 8 109 Line Entire Segment

COL-PWS-1008910 VCP 8 8 179 Line Entire Segment

COL-PWS-1008916 VCP 8 8 303 Line Entire Segment

COL-PWS-1008917 VCP 8 8 138 Line Entire Segment

COL-PWS-1008923 VCP 8 8 286 Line Entire Segment

COL-PWS-1008924 VCP 8 8 84 Line Entire Segment

COL-PWS-1008927 VCP 8 8 184 Line Entire Segment

COL-PWS-1008937 VCP 8 8 118 Line Entire Segment

COL-PWS-1008938 VCP 8 8 257 Line Entire Segment

COL-PWS-1008939 VCP 8 8 294 Line Entire Segment

COL-PWS-1008940 VCP 8 8 104 Line Entire Segment

COL-PWS-1008953 VCP 8 8 162 Line Entire Segment

COL-PWS-1008980 VCP 8 8 279 Line Entire Segment

COL-PWS-1008988 VCP 8 8 265 Line Entire Segment

COL-PWS-1009001 VCP 8 8 304 Line Entire Segment

COL-PWS-1009006 VCP 8 8 332 Line Entire Segment

COL-PWS-1009075 VCP 8 8 328 Line Entire Segment

COL-PWS-1020090 VCP 8 8 81 Line Entire Segment

COL-PWS-1021001 VCP 8 8 81 Line Entire Segment

COL-PWS-2000025 VCP 8 8 363 Line Entire Segment

COL-PWS-2000062 VCP 8 8 180 Line Entire Segment

COL-PWS-2000078 VCP 8 8 73 Line Entire Segment

COL-PWS-2000276 VCP 8 8 263 Line Entire Segment

COL-PWS-2000455 VCP 8 8 288 Line Entire Segment

COL-PWS-2000858 VCP 8 8 350 Line Entire Segment

COL-PWS-2001297 VCP 8 8 250 Line Entire Segment

COL-PWS-2001550 VCP 8 8 175 Line Entire Segment

COL-PWS-2001743 VCP 8 8 310 Line Entire Segment

COL-PWS-2001871 VCP 8 8 231 Line Entire Segment

COL-PWS-2001897 VCP 8 8 102 Line Entire Segment

COL-PWS-2004247 VCP 8 8 321 Line Entire Segment

COL-PWS-2004325 VCP 8 8 289 Line Entire Segment

COL-PWS-2004371 VCP 8 8 278 Line Entire Segment

COL-PWS-2004470 VCP 8 8 183 Line Entire Segment

COL-PWS-2004503 VCP 8 8 223 Line Entire Segment
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COL-PWS-2004527 VCP 8 8 192 Line Entire Segment

COL-PWS-2004734 VCP 8 8 270 Line Entire Segment

COL-PWS-2004813 VCP 8 8 315 Line Entire Segment

COL-PWS-2004831 VCP 8 8 335 Line Entire Segment

COL-PWS-2005130 VCP 8 8 120 Line Entire Segment

COL-PWS-2005219 VCP 8 8 121 Line Entire Segment

COL-PWS-2005794 VCP 8 8 371 Line Entire Segment

COL-PWS-2006641 VCP 8 8 316 Line Entire Segment

COL-PWS-2006941 VCP 8 8 343 Line Entire Segment

COL-PWS-2006975 VCP 8 8 296 Line Entire Segment

COL-PWS-2013708 VCP 8 8 318 Line Entire Segment

COL-PWS-2013914 VCP 8 8 326 Line Entire Segment

COL-PWS-2014162 VCP 8 8 5 Line Entire Segment

COL-PWS-2015853 VCP 8 8 210 Line Entire Segment

COL-PWS-2016224 VCP 8 8 265 Line Entire Segment

COL-PWS-2016564 VCP 8 8 377 Line Entire Segment

COL-PWS-2016695 VCP 8 8 287 Line Entire Segment

COL-PWS-2016718 VCP 8 8 213 Line Entire Segment

COL-PWS-2016960 VCP 8 8 263 Line Entire Segment

COL-PWS-2017072 VCP 8 8 127 Line Entire Segment

COL-PWS-2017088 VCP 8 8 164 Line Entire Segment

COL-PWS-2017145 VCP 8 8 158 Line Entire Segment

COL-PWS-2017185 VCP 8 8 124 Line Entire Segment

COL-PWS-2017217 VCP 8 8 130 Line Entire Segment

COL-PWS-2017321 VCP 8 8 207 Line Entire Segment

COL-PWS-2017379 VCP 8 8 35 Line Entire Segment

COL-PWS-2017479 VCP 8 8 223 Line Entire Segment

COL-PWS-2017480 VCP 8 8 345 Line Entire Segment

COL-PWS-2017500 VCP 8 8 41 Line Entire Segment

COL-PWS-2017576 VCP 8 8 37 Line Entire Segment

COL-PWS-2017689 VCP 8 8 282 Line Entire Segment

COL-PWS-2017710 VCP 8 8 120 Line Entire Segment

COL-PWS-2017750 VCP 8 8 156 Line Entire Segment

COL-PWS-2017865 VCP 8 8 37 Line Entire Segment

COL-PWS-2017914 VCP 8 8 284 Line Entire Segment

COL-PWS-2020147 VCP 8 8 4 Line Entire Segment

COL-PWS-2020372 VCP 8 8 7 Line Entire Segment

COL-PWS-2020373 VCP 8 8 7 Line Entire Segment

COL-PWS-2020445 VCP 8 8 6 Line Entire Segment

COL-PWS-2020522 VCP 8 8 15 Line Entire Segment

COL-PWS-3001167 VCP 8 8 179 Line Entire Segment

COL-PWS-3002833 VCP 8 8 308 Line Entire Segment

COL-PWS-3002836 VCP 8 8 299 Line Entire Segment

COL-PWS-3003094 VCP 8 8 364 Line Entire Segment

COL-PWS-3003095 VCP 8 8 359 Line Entire Segment

COL-PWS-3003151 VCP 8 8 90 Line Entire Segment

COL-PWS-3003153 VCP 8 8 347 Line Entire Segment
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COL-PWS-3003162 VCP 8 8 277 Line Entire Segment

COL-PWS-3003189 VCP 8 8 136 Line Entire Segment

COL-PWS-3003193 VCP 8 8 332 Line Entire Segment

COL-PWS-3003209 VCP 8 8 294 Line Entire Segment

COL-PWS-3003240 VCP 8 8 305 Line Entire Segment

COL-PWS-3003320 VCP 8 8 277 Line Entire Segment

COL-PWS-3003383 VCP 8 8 109 Line Entire Segment

COL-PWS-3003428 VCP 8 8 22 Line Entire Segment

COL-PWS-3003589 VCP 8 8 366 Line Entire Segment

COL-PWS-3003910 VCP 8 8 290 Line Entire Segment

COL-PWS-3004421 VCP 8 8 235 Line Entire Segment

COL-PWS-3004546 VCP 8 8 310 Line Entire Segment

COL-PWS-3014266 VCP 8 8 50 Line Entire Segment

COL-PWS-3017622 VCP 8 8 309 Line Entire Segment

COL-PWS-4000235 VCP 8 8 312 Line Entire Segment

COL-PWS-4000246 VCP 8 8 280 Line Entire Segment

COL-PWS-4000268 VCP 8 8 295 Line Entire Segment

COL-PWS-4000346 VCP 8 8 350 Line Entire Segment

COL-PWS-4000357 VCP 8 8 354 Line Entire Segment

COL-PWS-4000379 VCP 8 8 181 Line Entire Segment

COL-PWS-4000401 VCP 8 8 292 Line Entire Segment

COL-PWS-4000434 VCP 8 8 317 Line Entire Segment

COL-PWS-4000532 VCP 8 8 300 Line Entire Segment

COL-PWS-4000544 VCP 8 8 350 Line Entire Segment

COL-PWS-4000566 VCP 8 8 350 Line Entire Segment

COL-PWS-4000720 VCP 8 8 148 Line Entire Segment

COL-PWS-4000765 VCP 8 8 345 Line Entire Segment

COL-PWS-4001054 VCP 8 8 301 Line Entire Segment

COL-PWS-4001109 VCP 8 8 300 Line Entire Segment

COL-PWS-4001139 VCP 8 8 143 Line Entire Segment

COL-PWS-4001237 VCP 8 8 351 Line Entire Segment

COL-PWS-4001303 VCP 8 8 197 Line Entire Segment

COL-PWS-4001326 VCP 8 8 306 Line Entire Segment

COL-PWS-4001337 VCP 8 8 278 Line Entire Segment

COL-PWS-4001369 VCP 8 8 321 Line Entire Segment

COL-PWS-4001469 VCP 8 8 350 Line Entire Segment

COL-PWS-4001546 VCP 8 8 134 Line Entire Segment

COL-PWS-4001601 VCP 8 8 330 Line Entire Segment

COL-PWS-4001685 VCP 8 8 295 Line Entire Segment

COL-PWS-4001728 VCP 8 8 420 Line Entire Segment

COL-PWS-4001779 VCP 8 8 317 Line Entire Segment

COL-PWS-4001790 VCP 8 8 117 Line Entire Segment

COL-PWS-4001846 VCP 8 8 264 Line Entire Segment

COL-PWS-4001868 VCP 8 8 246 Line Entire Segment

COL-PWS-4001934 VCP 8 8 203 Line Entire Segment

COL-PWS-4001945 VCP 8 8 320 Line Entire Segment

COL-PWS-4001990 VCP 8 8 122 Line Entire Segment
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COL-PWS-4002149 VCP 8 8 336 Line Entire Segment

COL-PWS-4002182 VCP 8 8 294 Line Entire Segment

COL-PWS-4002204 VCP 8 8 305 Line Entire Segment

COL-PWS-4002253 VCP 8 8 231 Line Entire Segment

COL-PWS-4002351 VCP 8 8 216 Line Entire Segment

COL-PWS-4002403 VCP 8 8 210 Line Entire Segment

COL-PWS-4002411 VCP 8 8 282 Line Entire Segment

COL-PWS-4002443 VCP 8 8 285 Line Entire Segment

COL-PWS-4002464 VCP 8 8 347 Line Entire Segment

COL-PWS-4002518 VCP 8 8 285 Line Entire Segment

COL-PWS-4002573 VCP 8 8 210 Line Entire Segment

COL-PWS-4002601 VCP 8 8 44 Line Entire Segment

COL-PWS-4002612 VCP 8 8 186 Line Entire Segment

COL-PWS-4002633 VCP 8 8 243 Line Entire Segment

COL-PWS-4002743 VCP 8 8 330 Line Entire Segment

COL-PWS-4002752 VCP 8 8 348 Line Entire Segment

COL-PWS-4002797 VCP 8 8 234 Line Entire Segment

COL-PWS-4002862 VCP 8 8 270 Line Entire Segment

COL-PWS-4002896 VCP 8 8 150 Line Entire Segment

COL-PWS-4002916 VCP 8 8 69 Line Entire Segment

COL-PWS-4003013 VCP 8 8 136 Line Entire Segment

COL-PWS-4003024 VCP 8 8 172 Line Entire Segment

COL-PWS-4003227 VCP 8 8 321 Line Entire Segment

COL-PWS-4003282 VCP 8 8 347 Line Entire Segment

COL-PWS-4003336 VCP 8 8 349 Line Entire Segment

COL-PWS-4003347 VCP 8 8 210 Line Entire Segment

COL-PWS-4003390 VCP 8 8 307 Line Entire Segment

COL-PWS-4003423 VCP 8 8 300 Line Entire Segment

COL-PWS-4003434 VCP 8 8 300 Line Entire Segment

COL-PWS-4003499 VCP 8 8 332 Line Entire Segment

COL-PWS-4003543 VCP 8 8 240 Line Entire Segment

COL-PWS-4003565 VCP 8 8 121 Line Entire Segment

COL-PWS-4003618 VCP 8 8 300 Line Entire Segment

COL-PWS-4003651 VCP 8 8 351 Line Entire Segment

COL-PWS-4003760 VCP 8 8 382 Line Entire Segment

COL-PWS-4003855 VCP 8 8 265 Line Entire Segment

COL-PWS-4003878 VCP 8 8 300 Line Entire Segment

COL-PWS-4003889 VCP 8 8 252 Line Entire Segment

COL-PWS-4003932 VCP 8 8 326 Line Entire Segment

COL-PWS-4004497 VCP 8 8 368 Line Entire Segment

COL-PWS-4004619 VCP 8 8 205 Line Entire Segment

COL-PWS-4004730 VCP 8 8 89 Line Entire Segment

COL-PWS-4004753 VCP 8 8 350 Line Entire Segment

COL-PWS-4004919 VCP 8 8 229 Line Entire Segment

COL-PWS-4005225 VCP 8 8 278 Line Entire Segment

COL-PWS-4005258 VCP 8 8 58 Line Entire Segment

COL-PWS-4005354 VCP 8 8 375 Line Entire Segment
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COL-PWS-4005464 VCP 8 8 338 Line Entire Segment

COL-PWS-4005970 VCP 8 8 247 Line Entire Segment

COL-PWS-4009294 VCP 8 8 304 Line Entire Segment

COL-PWS-4009325 VCP 8 8 365 Line Entire Segment

COL-PWS-4009336 VCP 8 8 276 Line Entire Segment

COL-PWS-4009348 VCP 8 8 52 Line Entire Segment

COL-PWS-4009380 VCP 8 8 243 Line Entire Segment

COL-PWS-4009383 VCP 8 8 59 Line Entire Segment

COL-PWS-4009589 VCP 8 8 158 Line Entire Segment

COL-PWS-4009653 VCP 8 8 296 Line Entire Segment

COL-PWS-4009700 VCP 8 8 306 Line Entire Segment

COL-PWS-4009711 VCP 8 8 178 Line Entire Segment

COL-PWS-4009720 VCP 8 8 306 Line Entire Segment

COL-PWS-4009730 VCP 8 8 326 Line Entire Segment

COL-PWS-4009741 VCP 8 8 292 Line Entire Segment

COL-PWS-4009752 VCP 8 8 329 Line Entire Segment

COL-PWS-4009803 VCP 8 8 375 Line Entire Segment

COL-PWS-4009838 VCP 8 8 5 Line Entire Segment

COL-PWS-4009882 VCP 8 8 226 Line Entire Segment

COL-PWS-4009927 VCP 8 8 252 Line Entire Segment

COL-PWS-4009931 VCP 8 8 331 Line Entire Segment

COL-PWS-4009939 VCP 8 8 214 Line Entire Segment

COL-PWS-4009991 VCP 8 8 117 Line Entire Segment

COL-PWS-4010066 VCP 8 8 280 Line Entire Segment

COL-PWS-4010128 VCP 8 8 215 Line Entire Segment

COL-PWS-4010141 VCP 8 8 288 Line Entire Segment

COL-PWS-4010149 VCP 8 8 89 Line Entire Segment

COL-PWS-4010162 VCP 8 8 245 Line Entire Segment

COL-PWS-4010193 VCP 8 8 224 Line Entire Segment

COL-PWS-4010213 VCP 8 8 283 Line Entire Segment

COL-PWS-4010235 VCP 8 8 240 Line Entire Segment

COL-PWS-4010246 VCP 8 8 202 Line Entire Segment

COL-PWS-4010257 VCP 8 8 306 Line Entire Segment

COL-PWS-4010268 VCP 8 8 306 Line Entire Segment

COL-PWS-4010288 VCP 8 8 311 Line Entire Segment

COL-PWS-4010295 VCP 8 8 265 Line Entire Segment

COL-PWS-4010297 VCP 8 8 290 Line Entire Segment

COL-PWS-4010308 VCP 8 8 291 Line Entire Segment

COL-PWS-4010320 VCP 8 8 365 Line Entire Segment

COL-PWS-4010326 VCP 8 8 103 Line Entire Segment

COL-PWS-4010327 VCP 8 8 229 Line Entire Segment

COL-PWS-4010351 VCP 8 8 165 Line Entire Segment

COL-PWS-4010363 VCP 8 8 151 Line Entire Segment

COL-PWS-4010392 VCP 8 8 250 Line Entire Segment

COL-PWS-4010394 VCP 8 8 270 Line Entire Segment

COL-PWS-4010397 VCP 8 8 224 Line Entire Segment

COL-PWS-4010399 VCP 8 8 300 Line Entire Segment
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Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-4010402 VCP 8 8 136 Line Entire Segment

COL-PWS-4010403 VCP 8 8 320 Line Entire Segment

COL-PWS-4010425 VCP 8 8 313 Line Entire Segment

COL-PWS-4010452 VCP 8 8 199 Line Entire Segment

COL-PWS-4010453 VCP 8 8 300 Line Entire Segment

COL-PWS-4010464 VCP 8 8 250 Line Entire Segment

COL-PWS-4010533 VCP 8 8 171 Line Entire Segment

COL-PWS-4010557 VCP 8 8 70 Line Entire Segment

COL-PWS-4010563 VCP 8 8 240 Line Entire Segment

COL-PWS-4010567 VCP 8 8 255 Line Entire Segment

COL-PWS-4010570 VCP 8 8 300 Line Entire Segment

COL-PWS-4010600 VCP 8 8 305 Line Entire Segment

COL-PWS-4010604 VCP 8 8 244 Line Entire Segment

COL-PWS-4010643 VCP 8 8 378 Line Entire Segment

COL-PWS-4010706 VCP 8 8 260 Line Entire Segment

COL-PWS-4010707 VCP 8 8 110 Line Entire Segment

COL-PWS-4010710 VCP 8 8 361 Line Entire Segment

COL-PWS-4010725 VCP 8 8 156 Line Entire Segment

COL-PWS-4010747 VCP 8 8 170 Line Entire Segment

COL-PWS-4010758 VCP 8 8 198 Line Entire Segment

COL-PWS-4010794 VCP 8 8 250 Line Entire Segment

COL-PWS-4010851 VCP 8 8 37 Line Entire Segment

COL-PWS-4011004 VCP 8 8 312 Line Entire Segment

COL-PWS-4011091 VCP 8 8 306 Line Entire Segment

COL-PWS-4011100 VCP 8 8 295 Line Entire Segment

COL-PWS-4011119 VCP 8 8 295 Line Entire Segment

COL-PWS-4011141 VCP 8 8 307 Line Entire Segment

COL-PWS-4011152 VCP 8 8 302 Line Entire Segment

COL-PWS-4011378 VCP 8 8 173 Line Entire Segment

COL-PWS-4011379 VCP 8 8 327 Line Entire Segment

COL-PWS-4011416 VCP 8 8 397 Line Entire Segment

COL-PWS-4011440 VCP 8 8 327 Line Entire Segment

COL-PWS-4011506 VCP 8 8 275 Line Entire Segment

COL-PWS-4011509 VCP 8 8 272 Line Entire Segment

COL-PWS-4011552 VCP 8 8 321 Line Entire Segment

COL-PWS-4011560 VCP 8 8 200 Line Entire Segment

COL-PWS-4011569 VCP 8 8 175 Line Entire Segment

COL-PWS-4011571 VCP 8 8 159 Line Entire Segment

COL-PWS-4011575 VCP 8 8 261 Line Entire Segment

COL-PWS-4011583 VCP 8 8 284 Line Entire Segment

COL-PWS-4011671 VCP 8 8 240 Line Entire Segment

COL-PWS-4011736 VCP 8 8 140 Line Entire Segment

COL-PWS-4011740 VCP 8 8 86 Line Entire Segment

COL-PWS-4011784 VCP 8 8 142 Line Entire Segment

COL-PWS-4011821 VCP 8 8 450 Line Entire Segment

COL-PWS-4011880 VCP 8 8 188 Line Entire Segment

COL-PWS-4011922 VCP 8 8 290 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-4011935 VCP 8 8 240 Line Entire Segment

COL-PWS-4011946 VCP 8 8 253 Line Entire Segment

COL-PWS-4011954 VCP 8 8 311 Line Entire Segment

COL-PWS-4011958 VCP 8 8 239 Line Entire Segment

COL-PWS-4011969 VCP 8 8 199 Line Entire Segment

COL-PWS-4011972 VCP 8 8 305 Line Entire Segment

COL-PWS-4011978 VCP 8 8 258 Line Entire Segment

COL-PWS-4011980 VCP 8 8 306 Line Entire Segment

COL-PWS-4011991 VCP 8 8 306 Line Entire Segment

COL-PWS-4012007 VCP 8 8 274 Line Entire Segment

COL-PWS-4012087 VCP 8 8 19 Line Entire Segment

COL-PWS-4012100 VCP 8 8 310 Line Entire Segment

COL-PWS-4012142 VCP 8 8 282 Line Entire Segment

COL-PWS-4012166 VCP 8 8 161 Line Entire Segment

COL-PWS-4012248 VCP 8 8 288 Line Entire Segment

COL-PWS-4012252 VCP 8 8 226 Line Entire Segment

COL-PWS-4012318 VCP 8 8 284 Line Entire Segment

COL-PWS-4012328 VCP 8 8 200 Line Entire Segment

COL-PWS-4012404 VCP 8 8 155 Line Entire Segment

COL-PWS-4012484 VCP 8 8 281 Line Entire Segment

COL-PWS-4012533 VCP 8 8 167 Line Entire Segment

COL-PWS-4012538 VCP 8 8 320 Line Entire Segment

COL-PWS-4012556 VCP 8 8 218 Line Entire Segment

COL-PWS-4012594 VCP 8 8 122 Line Entire Segment

COL-PWS-4012711 VCP 8 8 184 Line Entire Segment

COL-PWS-4012744 VCP 8 8 161 Line Entire Segment

COL-PWS-4012755 VCP 8 8 148 Line Entire Segment

COL-PWS-4012777 VCP 8 8 306 Line Entire Segment

COL-PWS-4012794 VCP 8 8 92 Line Entire Segment

COL-PWS-4012799 VCP 8 8 306 Line Entire Segment

COL-PWS-4012806 VCP 8 8 179 Line Entire Segment

COL-PWS-4012809 VCP 8 8 136 Line Entire Segment

COL-PWS-4012810 VCP 8 8 160 Line Entire Segment

COL-PWS-4012811 VCP 8 8 420 Line Entire Segment

COL-PWS-4012813 VCP 8 8 350 Line Entire Segment

COL-PWS-4012815 VCP 8 8 322 Line Entire Segment

COL-PWS-4012821 VCP 8 8 282 Line Entire Segment

COL-PWS-4012837 VCP 8 8 450 Line Entire Segment

COL-PWS-4012882 VCP 8 8 170 Line Entire Segment

COL-PWS-4012885 VCP 8 8 229 Line Entire Segment

COL-PWS-4012894 VCP 8 8 361 Line Entire Segment

COL-PWS-4012920 VCP 8 8 241 Line Entire Segment

COL-PWS-4012926 VCP 8 8 272 Line Entire Segment

COL-PWS-4012950 VCP 8 8 142 Line Entire Segment

COL-PWS-4012957 VCP 8 8 345 Line Entire Segment

COL-PWS-4012958 VCP 8 8 228 Line Entire Segment

COL-PWS-4012959 VCP 8 8 359 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-4012961 VCP 8 8 350 Line Entire Segment

COL-PWS-4012962 VCP 8 8 340 Line Entire Segment

COL-PWS-4012997 VCP 8 8 315 Line Entire Segment

COL-PWS-4013011 VCP 8 8 151 Line Entire Segment

COL-PWS-4013047 VCP 8 8 335 Line Entire Segment

COL-PWS-4013049 VCP 8 8 244 Line Entire Segment

COL-PWS-4013057 VCP 8 8 209 Line Entire Segment

COL-PWS-4013058 VCP 8 8 377 Line Entire Segment

COL-PWS-4013119 VCP 8 8 175 Line Entire Segment

COL-PWS-4013126 VCP 8 8 350 Line Entire Segment

COL-PWS-4013127 VCP 8 8 241 Line Entire Segment

COL-PWS-4013152 VCP 8 8 135 Line Entire Segment

COL-PWS-4013169 VCP 8 8 220 Line Entire Segment

COL-PWS-4013190 VCP 8 8 389 Line Entire Segment

COL-PWS-4013198 VCP 8 8 339 Line Entire Segment

COL-PWS-4013201 VCP 8 8 170 Line Entire Segment

COL-PWS-4013203 VCP 8 8 161 Line Entire Segment

COL-PWS-4013207 VCP 8 8 186 Line Entire Segment

COL-PWS-4013282 VCP 8 8 120 Line Entire Segment

COL-PWS-4013306 VCP 8 8 136 Line Entire Segment

COL-PWS-4013331 VCP 8 8 119 Line Entire Segment

COL-PWS-4013356 VCP 8 8 135 Line Entire Segment

COL-PWS-4013363 VCP 8 8 70 Line Entire Segment

COL-PWS-4013364 VCP 8 8 238 Line Entire Segment

COL-PWS-4013402 VCP 8 8 318 Line Entire Segment

COL-PWS-4013404 VCP 8 8 245 Line Entire Segment

COL-PWS-4013413 VCP 8 8 245 Line Entire Segment

COL-PWS-4013431 VCP 8 8 340 Line Entire Segment

COL-PWS-4013483 VCP 8 8 275 Line Entire Segment

COL-PWS-4013485 VCP 8 8 250 Line Entire Segment

COL-PWS-4013552 VCP 8 8 245 Line Entire Segment

COL-PWS-4013623 VCP 8 8 329 Line Entire Segment

COL-PWS-4013671 VCP 8 8 293 Line Entire Segment

COL-PWS-4013715 VCP 8 8 341 Line Entire Segment

COL-PWS-4013762 VCP 8 8 260 Line Entire Segment

COL-PWS-4013763 VCP 8 8 170 Line Entire Segment

COL-PWS-4013805 VCP 8 8 327 Line Entire Segment

COL-PWS-4013812 VCP 8 8 254 Line Entire Segment

COL-PWS-4013842 VCP 8 8 148 Line Entire Segment

COL-PWS-4013847 VCP 8 8 289 Line Entire Segment

COL-PWS-4013918 VCP 8 8 220 Line Entire Segment

COL-PWS-4013922 VCP 8 8 303 Line Entire Segment

COL-PWS-4013933 VCP 8 8 123 Line Entire Segment

COL-PWS-4013960 VCP 8 8 250 Line Entire Segment

COL-PWS-4013990 VCP 8 8 341 Line Entire Segment

COL-PWS-4013997 VCP 8 8 340 Line Entire Segment

COL-PWS-4014053 VCP 8 8 310 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-4014072 VCP 8 8 190 Line Entire Segment

COL-PWS-4014107 VCP 8 8 310 Line Entire Segment

COL-PWS-4014113 VCP 8 8 337 Line Entire Segment

COL-PWS-4014124 VCP 8 8 120 Line Entire Segment

COL-PWS-4014135 VCP 8 8 352 Line Entire Segment

COL-PWS-4014137 VCP 8 8 275 Line Entire Segment

COL-PWS-4014142 VCP 8 8 30 Line Entire Segment

COL-PWS-4014190 VCP 8 8 371 Line Entire Segment

COL-PWS-4014351 VCP 8 8 294 Line Entire Segment

COL-PWS-4014377 VCP 8 8 150 Line Entire Segment

COL-PWS-4014414 VCP 8 8 239 Line Entire Segment

COL-PWS-4014432 VCP 8 8 299 Line Entire Segment

COL-PWS-4014473 VCP 8 8 197 Line Entire Segment

COL-PWS-4014501 VCP 8 8 340 Line Entire Segment

COL-PWS-4014517 VCP 8 8 325 Line Entire Segment

COL-PWS-4014597 VCP 8 8 186 Line Entire Segment

COL-PWS-4014657 VCP 8 8 305 Line Entire Segment

COL-PWS-4014765 VCP 8 8 358 Line Entire Segment

COL-PWS-4014766 VCP 8 8 393 Line Entire Segment

COL-PWS-4014833 VCP 8 8 350 Line Entire Segment

COL-PWS-4014853 VCP 8 8 230 Line Entire Segment

COL-PWS-4015029 VCP 8 8 370 Line Entire Segment

COL-PWS-4015063 VCP 8 8 180 Line Entire Segment

COL-PWS-4015071 VCP 8 8 369 Line Entire Segment

COL-PWS-4015082 VCP 8 8 285 Line Entire Segment

COL-PWS-4015094 VCP 8 8 285 Line Entire Segment

COL-PWS-4015105 VCP 8 8 286 Line Entire Segment

COL-PWS-4015235 VCP 8 8 235 Line Entire Segment

COL-PWS-4015253 VCP 8 8 278 Line Entire Segment

COL-PWS-4015266 VCP 8 8 297 Line Entire Segment

COL-PWS-4015286 VCP 8 8 304 Line Entire Segment

COL-PWS-4015312 VCP 8 8 171 Line Entire Segment

COL-PWS-4015324 VCP 8 8 124 Line Entire Segment

COL-PWS-4015630 VCP 8 8 328 Line Entire Segment

COL-PWS-4015683 VCP 8 8 269 Line Entire Segment

COL-PWS-4015716 VCP 8 8 253 Line Entire Segment

COL-PWS-4015762 VCP 8 8 340 Line Entire Segment

COL-PWS-4015798 VCP 8 8 150 Line Entire Segment

COL-PWS-4015800 VCP 8 8 292 Line Entire Segment

COL-PWS-4016099 VCP 8 8 260 Line Entire Segment

COL-PWS-4016110 VCP 8 8 321 Line Entire Segment

COL-PWS-4016121 VCP 8 8 363 Line Entire Segment

COL-PWS-4016242 VCP 8 8 235 Line Entire Segment

COL-PWS-4016286 VCP 8 8 299 Line Entire Segment

COL-PWS-4016830 VCP 8 8 394 Line Entire Segment

COL-PWS-4016865 VCP 8 8 309 Line Entire Segment

COL-PWS-4016898 VCP 8 8 379 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material
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(in)
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COL-PWS-4016941 VCP 8 8 245 Line Entire Segment

COL-PWS-4016952 VCP 8 8 386 Line Entire Segment

COL-PWS-4017019 VCP 8 8 343 Line Entire Segment

COL-PWS-4017052 VCP 8 8 205 Line Entire Segment

COL-PWS-4017064 VCP 8 8 260 Line Entire Segment

COL-PWS-4017086 VCP 8 8 300 Line Entire Segment

COL-PWS-4017097 VCP 8 8 340 Line Entire Segment

COL-PWS-4017108 VCP 8 8 331 Line Entire Segment

COL-PWS-4017251 VCP 8 8 223 Line Entire Segment

COL-PWS-4017286 VCP 8 8 380 Line Entire Segment

COL-PWS-4017604 VCP 8 8 220 Line Entire Segment

COL-PWS-4017682 VCP 8 8 245 Line Entire Segment

COL-PWS-4017738 VCP 8 8 394 Line Entire Segment

COL-PWS-4017904 VCP 8 8 242 Line Entire Segment

COL-PWS-4017971 VCP 8 8 76 Line Entire Segment

COL-PWS-4020669 VCP 8 8 200 Line Entire Segment

COL-PWS-4020723 VCP 8 8 5 Line Entire Segment

COL-PWS-4020775 VCP 8 8 119 Line Entire Segment

COL-PWS-4020782 VCP 8 8 55 Line Entire Segment

COL-PWS-4020836 VCP 8 8 166 Line Entire Segment

COL-PWS-4020951 VCP 8 8 151 Line Entire Segment

COL-PWS-4020955 VCP 8 8 40 Line Entire Segment

COL-PWS-4020957 VCP 8 8 44 Line Entire Segment

COL-PWS-4020960 VCP 8 8 15 Line Entire Segment

COL-PWS-4020985 VCP 8 8 10 Line Entire Segment

COL-PWS-4021009 VCP 8 8 68 Line Entire Segment

COL-PWS-5009403 VCP 8 8 240 Line Entire Segment

COL-PWS-5009411 VCP 8 8 37 Line Entire Segment

COL-PWS-5009433 VCP 8 8 203 Line Entire Segment

COL-PWS-5009457 VCP 8 8 100 Line Entire Segment

COL-PWS-5009506 VCP 8 8 42 Line Entire Segment

COL-PWS-5009644 VCP 8 8 225 Line Entire Segment

COL-PWS-5009655 VCP 8 8 315 Line Entire Segment

COL-PWS-5009716 VCP 8 8 358 Line Entire Segment

COL-PWS-5009782 VCP 8 8 295 Line Entire Segment

COL-PWS-5009889 VCP 8 8 280 Line Entire Segment

COL-PWS-5009928 VCP 8 8 184 Line Entire Segment

COL-PWS-5010014 VCP 8 8 300 Line Entire Segment

COL-PWS-5010045 VCP 8 8 319 Line Entire Segment

COL-PWS-5010374 VCP 8 8 320 Line Entire Segment

COL-PWS-5010407 VCP 8 8 350 Line Entire Segment

COL-PWS-5010754 VCP 8 8 5 Line Entire Segment

COL-PWS-5010765 VCP 8 8 228 Line Entire Segment

COL-PWS-5010874 VCP 8 8 343 Line Entire Segment

COL-PWS-5010949 VCP 8 8 324 Line Entire Segment

COL-PWS-5011037 VCP 8 8 317 Line Entire Segment

COL-PWS-5011227 VCP 8 8 501 Line Entire Segment
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COL-PWS-5011269 VCP 8 8 225 Line Entire Segment

COL-PWS-5011302 VCP 8 8 220 Line Entire Segment

COL-PWS-5011313 VCP 8 8 345 Line Entire Segment

COL-PWS-5011616 VCP 8 8 349 Line Entire Segment

COL-PWS-5011627 VCP 8 8 5 Line Entire Segment

COL-PWS-5011638 VCP 8 8 250 Line Entire Segment

COL-PWS-5011660 VCP 8 8 5 Line Entire Segment

COL-PWS-5011758 VCP 8 8 293 Line Entire Segment

COL-PWS-5011769 VCP 8 8 341 Line Entire Segment

COL-PWS-5011850 VCP 8 8 435 Line Entire Segment

COL-PWS-5012013 VCP 8 8 350 Line Entire Segment

COL-PWS-5012051 VCP 8 8 260 Line Entire Segment

COL-PWS-5012057 VCP 8 8 126 Line Entire Segment

COL-PWS-5012098 VCP 8 8 225 Line Entire Segment

COL-PWS-5012163 VCP 8 8 156 Line Entire Segment

COL-PWS-5012241 VCP 8 8 330 Line Entire Segment

COL-PWS-5012287 VCP 8 8 260 Line Entire Segment

COL-PWS-5012348 VCP 8 8 210 Line Entire Segment

COL-PWS-5012459 VCP 8 8 293 Line Entire Segment

COL-PWS-5012481 VCP 8 8 221 Line Entire Segment

COL-PWS-5012677 VCP 8 8 306 Line Entire Segment

COL-PWS-5012684 VCP 8 8 498 Line Entire Segment

COL-PWS-5012844 VCP 8 8 350 Line Entire Segment

COL-PWS-5012916 VCP 8 8 400 Line Entire Segment

COL-PWS-5012960 VCP 8 8 315 Line Entire Segment

COL-PWS-5013014 VCP 8 8 276 Line Entire Segment

COL-PWS-5013117 VCP 8 8 346 Line Entire Segment

COL-PWS-5013211 VCP 8 8 651 Line Entire Segment

COL-PWS-5013643 VCP 8 8 224 Line Entire Segment

COL-PWS-5013676 VCP 8 8 314 Line Entire Segment

COL-PWS-5013889 VCP 8 8 158 Line Entire Segment

COL-PWS-5013984 VCP 8 8 155 Line Entire Segment

COL-PWS-5014442 VCP 8 8 362 Line Entire Segment

COL-PWS-5014844 VCP 8 8 120 Line Entire Segment

COL-PWS-5015331 VCP 8 8 85 Line Entire Segment

COL-PWS-5015603 VCP 8 8 243 Line Entire Segment

COL-PWS-5016004 VCP 8 8 26 Line Entire Segment

COL-PWS-5017713 VCP 8 8 45 Line Entire Segment

COL-PWS-5017742 VCP 8 8 134 Line Entire Segment

COL-PWS-5020970 VCP 8 8 5 Line Entire Segment

COL-PWS-5020971 VCP 8 8 5 Line Entire Segment

COL-PWS-5020972 VCP 8 8 158 Line Entire Segment

COL-PWS-5020973 VCP 8 8 5 Line Entire Segment

COL-PWS-6002362 VCP 8 8 254 Line Entire Segment

COL-PWS-6003433 VCP 8 8 250 Line Entire Segment

COL-PWS-6003444 VCP 8 8 264 Line Entire Segment

COL-PWS-6004084 VCP 8 8 156 Line Entire Segment
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COL-PWS-6004193 VCP 8 8 280 Line Entire Segment

COL-PWS-6004194 VCP 8 8 341 Line Entire Segment

COL-PWS-6004962 VCP 8 8 100 Line Entire Segment

COL-PWS-6005399 VCP 8 8 225 Line Entire Segment

COL-PWS-6005506 VCP 8 8 279 Line Entire Segment

COL-PWS-6006036 VCP 8 8 200 Line Entire Segment

COL-PWS-6006462 VCP 8 8 330 Line Entire Segment

COL-PWS-6006573 VCP 8 8 351 Line Entire Segment

COL-PWS-6007009 VCP 8 8 245 Line Entire Segment

COL-PWS-6007671 VCP 8 8 165 Line Entire Segment

COL-PWS-6008000 VCP 8 8 349 Line Entire Segment

COL-PWS-6008095 VCP 8 8 261 Line Entire Segment

COL-PWS-6008844 VCP 8 8 290 Line Entire Segment

COL-PWS-6009314 VCP 8 8 151 Line Entire Segment

COL-PWS-6009422 VCP 8 8 250 Line Entire Segment

COL-PWS-6009444 VCP 8 8 345 Line Entire Segment

COL-PWS-6009467 VCP 8 8 105 Line Entire Segment

COL-PWS-6009478 VCP 8 8 190 Line Entire Segment

COL-PWS-6009533 VCP 8 8 245 Line Entire Segment

COL-PWS-6009600 VCP 8 8 200 Line Entire Segment

COL-PWS-6009622 VCP 8 8 337 Line Entire Segment

COL-PWS-6009763 VCP 8 8 277 Line Entire Segment

COL-PWS-6009894 VCP 8 8 191 Line Entire Segment

COL-PWS-6009949 VCP 8 8 289 Line Entire Segment

COL-PWS-6010116 VCP 8 8 185 Line Entire Segment

COL-PWS-6010160 VCP 8 8 267 Line Entire Segment

COL-PWS-6010385 VCP 8 8 193 Line Entire Segment

COL-PWS-6010455 VCP 8 8 103 Line Entire Segment

COL-PWS-6010491 VCP 8 8 218 Line Entire Segment

COL-PWS-6010529 VCP 8 8 280 Line Entire Segment

COL-PWS-6010701 VCP 8 8 304 Line Entire Segment

COL-PWS-6010972 VCP 8 8 303 Line Entire Segment

COL-PWS-6010983 VCP 8 8 5 Line Entire Segment

COL-PWS-6011168 VCP 8 8 455 Line Entire Segment

COL-PWS-6011465 VCP 8 8 329 Line Entire Segment

COL-PWS-6012231 VCP 8 8 110 Line Entire Segment

COL-PWS-6012245 VCP 8 8 287 Line Entire Segment

COL-PWS-6012291 VCP 8 8 139 Line Entire Segment

COL-PWS-6012359 VCP 8 8 325 Line Entire Segment

COL-PWS-6012393 VCP 8 8 25 Line Entire Segment

COL-PWS-6012572 VCP 8 8 185 Line Entire Segment

COL-PWS-6012733 VCP 8 8 350 Line Entire Segment

COL-PWS-6012802 VCP 8 8 103 Line Entire Segment

COL-PWS-6012859 VCP 8 8 350 Line Entire Segment

COL-PWS-6013298 VCP 8 8 253 Line Entire Segment

COL-PWS-6013491 VCP 8 8 419 Line Entire Segment

COL-PWS-6013524 VCP 8 8 305 Line Entire Segment
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COL-PWS-6013581 VCP 8 8 189 Line Entire Segment

COL-PWS-6014005 VCP 8 8 208 Line Entire Segment

COL-PWS-6014146 VCP 8 8 276 Line Entire Segment

COL-PWS-6014464 VCP 8 8 323 Line Entire Segment

COL-PWS-6014820 VCP 8 8 286 Line Entire Segment

COL-PWS-6014973 VCP 8 8 300 Line Entire Segment

COL-PWS-6014996 VCP 8 8 208 Line Entire Segment

COL-PWS-6015486 VCP 8 8 250 Line Entire Segment

COL-PWS-6015672 VCP 8 8 151 Line Entire Segment

COL-PWS-6015927 VCP 8 8 301 Line Entire Segment

COL-PWS-6016320 VCP 8 8 55 Line Entire Segment

COL-PWS-6016397 VCP 8 8 350 Line Entire Segment

COL-PWS-6017457 VCP 8 8 220 Line Entire Segment

COL-PWS-6018008 VCP 8 8 250 Line Entire Segment

COL-PWS-6018009 VCP 8 8 111 Line Entire Segment

COL-PWS-6018032 VCP 8 8 70 Line Entire Segment

COL-PWS-6020404 VCP 8 8 75 Line Entire Segment

COL-PWS-6020969 VCP 8 8 6 Line Entire Segment

COL-PWS-7001541 VCP 8 8 344 Line Entire Segment

COL-PWS-7001619 VCP 8 8 183 Line Entire Segment

COL-PWS-7001784 VCP 8 8 271 Line Entire Segment

COL-PWS-7001813 VCP 8 8 192 Line Entire Segment

COL-PWS-7001835 VCP 8 8 240 Line Entire Segment

COL-PWS-7001970 VCP 8 8 108 Line Entire Segment

COL-PWS-7001974 VCP 8 8 350 Line Entire Segment

COL-PWS-7001980 VCP 8 8 165 Line Entire Segment

COL-PWS-7002035 VCP 8 8 150 Line Entire Segment

COL-PWS-7002634 VCP 8 8 319 Line Entire Segment

COL-PWS-7002714 VCP 8 8 146 Line Entire Segment

COL-PWS-7003022 VCP 8 8 175 Line Entire Segment

COL-PWS-7009103 VCP 8 8 349 Line Entire Segment

COL-PWS-7009217 VCP 8 8 350 Line Entire Segment

COL-PWS-7009266 VCP 8 8 265 Line Entire Segment

COL-PWS-7009343 VCP 8 8 323 Line Entire Segment

COL-PWS-7009423 VCP 8 8 270 Line Entire Segment

COL-PWS-7011339 VCP 8 8 2 Line Entire Segment

COL-PWS-7011351 VCP 8 8 102 Line Entire Segment

COL-PWS-7013243 VCP 8 8 254 Line Entire Segment

COL-PWS-7014931 VCP 8 8 5 Line Entire Segment

COL-PWS-7014989 VCP 8 8 232 Line Entire Segment

COL-PWS-7015101 VCP 8 8 202 Line Entire Segment

COL-PWS-7015702 VCP 8 8 5 Line Entire Segment

COL-PWS-7016252 VCP 8 8 353 Line Entire Segment

COL-PWS-7016702 VCP 8 8 25 Line Entire Segment

COL-PWS-7016845 VCP 8 8 183 Line Entire Segment

COL-PWS-7016886 VCP 8 8 325 Line Entire Segment

COL-PWS-1006292 VCP 10 10 345 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-1006895 VCP 10 10 300 Line Entire Segment

COL-PWS-1006898 VCP 10 10 83 Line Entire Segment

COL-PWS-1006901 VCP 10 10 247 Line Entire Segment

COL-PWS-1006902 VCP 10 10 330 Line Entire Segment

COL-PWS-1006903 VCP 10 10 330 Line Entire Segment

COL-PWS-1006904 VCP 10 10 330 Line Entire Segment

COL-PWS-1006907 VCP 10 10 330 Line Entire Segment

COL-PWS-1006908 VCP 10 10 302 Line Entire Segment

COL-PWS-1006909 VCP 10 10 356 Line Entire Segment

COL-PWS-1006919 VCP 10 10 323 Line Entire Segment

COL-PWS-1007018 VCP 10 10 325 Line Entire Segment

COL-PWS-1007137 VCP 10 10 323 Line Entire Segment

COL-PWS-1007821 VCP 10 10 63 Line Entire Segment

COL-PWS-1007828 VCP 10 10 54 Line Entire Segment

COL-PWS-1008078 VCP 10 10 192 Line Entire Segment

COL-PWS-1008093 VCP 10 10 179 Line Entire Segment

COL-PWS-1008097 VCP 10 10 38 Line Entire Segment

COL-PWS-1008100 VCP 10 10 246 Line Entire Segment

COL-PWS-1008114 VCP 10 10 351 Line Entire Segment

COL-PWS-1008116 VCP 10 10 343 Line Entire Segment

COL-PWS-1008117 VCP 10 10 364 Line Entire Segment

COL-PWS-1008119 VCP 10 10 48 Line Entire Segment

COL-PWS-1008129 VCP 10 10 337 Line Entire Segment

COL-PWS-1008143 VCP 10 10 223 Line Entire Segment

COL-PWS-2006066 VCP 10 10 269 Line Entire Segment

COL-PWS-2006164 VCP 10 10 17 Line Entire Segment

COL-PWS-2006647 VCP 10 10 330 Line Entire Segment

COL-PWS-2006764 VCP 10 10 331 Line Entire Segment

COL-PWS-2020155 VCP 10 10 356 Line Entire Segment

COL-PWS-2021320 VCP 10 10 60 Line Entire Segment

COL-PWS-3000264 VCP 10 10 370 Line Entire Segment

COL-PWS-3000265 VCP 10 10 280 Line Entire Segment

COL-PWS-3000269 VCP 10 10 269 Line Entire Segment

COL-PWS-3000754 VCP 10 10 352 Line Entire Segment

COL-PWS-3000756 VCP 10 10 343 Line Entire Segment

COL-PWS-3000862 VCP 10 10 193 Line Entire Segment

COL-PWS-3001091 VCP 10 10 294 Line Entire Segment

COL-PWS-3001092 VCP 10 10 294 Line Entire Segment

COL-PWS-3001093 VCP 10 10 294 Line Entire Segment

COL-PWS-3001094 VCP 10 10 304 Line Entire Segment

COL-PWS-3001229 VCP 10 10 167 Line Entire Segment

COL-PWS-3002073 VCP 10 10 213 Line Entire Segment

COL-PWS-3002074 VCP 10 10 118 Line Entire Segment

COL-PWS-3002075 VCP 10 10 371 Line Entire Segment

COL-PWS-3002076 VCP 10 10 360 Line Entire Segment

COL-PWS-3015843 VCP 10 10 392 Line Entire Segment

COL-PWS-3016056 VCP 10 10 392 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-3016288 VCP 10 10 293 Line Entire Segment

COL-PWS-3016450 VCP 10 10 290 Line Entire Segment

COL-PWS-3016520 VCP 10 10 289 Line Entire Segment

COL-PWS-3016611 VCP 10 10 271 Line Entire Segment

COL-PWS-3016722 VCP 10 10 306 Line Entire Segment

COL-PWS-3016969 VCP 10 10 224 Line Entire Segment

COL-PWS-3020277 VCP 10 10 98 Line Entire Segment

COL-PWS-4000193 VCP 10 10 330 Line Entire Segment

COL-PWS-4000195 VCP 10 10 109 Line Entire Segment

COL-PWS-4000196 VCP 10 10 170 Line Entire Segment

COL-PWS-4000201 VCP 10 10 156 Line Entire Segment

COL-PWS-4000203 VCP 10 10 221 Line Entire Segment

COL-PWS-4013806 VCP 10 10 289 Line Entire Segment

COL-PWS-4013919 VCP 10 10 330 Line Entire Segment

COL-PWS-4013953 VCP 10 10 56 Line Entire Segment

COL-PWS-4013972 VCP 10 10 168 Line Entire Segment

COL-PWS-4013980 VCP 10 10 331 Line Entire Segment

COL-PWS-4014028 VCP 10 10 162 Line Entire Segment

COL-PWS-4014071 VCP 10 10 101 Line Entire Segment

COL-PWS-4014180 VCP 10 10 198 Line Entire Segment

COL-PWS-4014182 VCP 10 10 260 Line Entire Segment

COL-PWS-4014283 VCP 10 10 47 Line Entire Segment

COL-PWS-4014305 VCP 10 10 276 Line Entire Segment

COL-PWS-4014450 VCP 10 10 28 Line Entire Segment

COL-PWS-4014470 VCP 10 10 349 Line Entire Segment

COL-PWS-4014670 VCP 10 10 313 Line Entire Segment

COL-PWS-4014759 VCP 10 10 315 Line Entire Segment

COL-PWS-4014886 VCP 10 10 354 Line Entire Segment

COL-PWS-4015038 VCP 10 10 352 Line Entire Segment

COL-PWS-4015154 VCP 10 10 353 Line Entire Segment

COL-PWS-5011384 VCP 10 10 367 Line Entire Segment

COL-PWS-5012310 VCP 10 10 13 Line Entire Segment

COL-PWS-5013101 VCP 10 10 3 Line Entire Segment

COL-PWS-5013105 VCP 10 10 275 Line Entire Segment

COL-PWS-5013213 VCP 10 10 88 Line Entire Segment

COL-PWS-5013237 VCP 10 10 398 Line Entire Segment

COL-PWS-5013383 VCP 10 10 398 Line Entire Segment

COL-PWS-5013558 VCP 10 10 122 Line Entire Segment

COL-PWS-5013572 VCP 10 10 350 Line Entire Segment

COL-PWS-5013731 VCP 10 10 350 Line Entire Segment

COL-PWS-5013802 VCP 10 10 133 Line Entire Segment

COL-PWS-5015260 VCP 10 10 290 Line Entire Segment

COL-PWS-5015305 VCP 10 10 125 Line Entire Segment

COL-PWS-5015370 VCP 10 10 165 Line Entire Segment

COL-PWS-5015449 VCP 10 10 132 Line Entire Segment

COL-PWS-5015450 VCP 10 10 3 Line Entire Segment

COL-PWS-5020699 VCP 10 10 3 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-6000082 VCP 10 10 355 Line Entire Segment

COL-PWS-6000798 VCP 10 10 367 Line Entire Segment

COL-PWS-6001161 VCP 10 10 152 Line Entire Segment

COL-PWS-6001812 VCP 10 10 411 Line Entire Segment

COL-PWS-6004052 VCP 10 10 400 Line Entire Segment

COL-PWS-6005126 VCP 10 10 365 Line Entire Segment

COL-PWS-6006087 VCP 10 10 182 Line Entire Segment

COL-PWS-6010325 VCP 10 10 26 Line Entire Segment

COL-PWS-6010381 VCP 10 10 293 Line Entire Segment

COL-PWS-6010472 VCP 10 10 350 Line Entire Segment

COL-PWS-6010515 VCP 10 10 158 Line Entire Segment

COL-PWS-6010571 VCP 10 10 192 Line Entire Segment

COL-PWS-6010630 VCP 10 10 236 Line Entire Segment

COL-PWS-6014238 VCP 10 10 364 Line Entire Segment

COL-PWS-6014444 VCP 10 10 300 Line Entire Segment

COL-PWS-6015389 VCP 10 10 234 Line Entire Segment

COL-PWS-6015544 VCP 10 10 342 Line Entire Segment

COL-PWS-6015774 VCP 10 10 77 Line Entire Segment

COL-PWS-6015885 VCP 10 10 143 Line Entire Segment

COL-PWS-6015886 VCP 10 10 150 Line Entire Segment

COL-PWS-6015890 VCP 10 10 280 Line Entire Segment

COL-PWS-6016151 VCP 10 10 134 Line Entire Segment

COL-PWS-6017219 VCP 10 10 417 Line Entire Segment

COL-PWS-6018039 VCP 10 10 399 Line Entire Segment

COL-PWS-6018043 VCP 10 10 325 Line Entire Segment

COL-PWS-6020475 VCP 10 10 135 Line Entire Segment

COL-PWS-6020551 VCP 10 10 2 Line Entire Segment

COL-PWS-6020904 VCP 10 10 182 Line Entire Segment

COL-PWS-7000129 VCP 10 10 410 Line Entire Segment

COL-PWS-7000749 VCP 10 10 237 Line Entire Segment

COL-PWS-7000917 VCP 10 10 303 Line Entire Segment

COL-PWS-7001251 VCP 10 10 155 Line Entire Segment

COL-PWS-7001349 VCP 10 10 147 Line Entire Segment

COL-PWS-7001549 VCP 10 10 303 Line Entire Segment

COL-PWS-7001829 VCP 10 10 252 Line Entire Segment

COL-PWS-7001896 VCP 10 10 282 Line Entire Segment

COL-PWS-7001961 VCP 10 10 440 Line Entire Segment

COL-PWS-7016478 VCP 10 10 161 Line Entire Segment

COL-PWS-7016566 VCP 10 10 403 Line Entire Segment

COL-PWS-7016856 VCP 10 10 429 Line Entire Segment

COL-PWS-7017187 VCP 10 10 416 Line Entire Segment

COL-PWS-7017531 VCP 10 10 216 Line Entire Segment

COL-PWS-7017670 VCP 10 10 195 Line Entire Segment

COL-PWS-7017679 VCP 10 10 205 Line Entire Segment

COL-PWS-7017812 VCP 10 10 72 Line Entire Segment

COL-PWS-7017816 VCP 10 10 417 Line Entire Segment

COL-PWS-1006217 VCP 12 12 10 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-1006314 VCP 12 12 27 Line Entire Segment

COL-PWS-1007359 VCP 12 12 37 Line Entire Segment

COL-PWS-1007364 VCP 12 12 141 Line Entire Segment

COL-PWS-1007365 VCP 12 12 213 Line Entire Segment

COL-PWS-1007366 VCP 12 12 25 Line Entire Segment

COL-PWS-1007376 VCP 12 12 316 Line Entire Segment

COL-PWS-1007377 VCP 12 12 118 Line Entire Segment

COL-PWS-1020091 VCP 12 12 118 Line Entire Segment

COL-PWS-1020092 VCP 12 12 59 Line Entire Segment

COL-PWS-2006168 VCP 12 12 330 Line Entire Segment

COL-PWS-2006293 VCP 12 12 330 Line Entire Segment

COL-PWS-2006424 VCP 12 12 330 Line Entire Segment

COL-PWS-2006519 VCP 12 12 330 Line Entire Segment

COL-PWS-3017281 VCP 12 12 312 Line Entire Segment

COL-PWS-3017395 VCP 12 12 278 Line Entire Segment

COL-PWS-3017489 VCP 12 12 72 Line Entire Segment

COL-PWS-3017504 VCP 12 12 234 Line Entire Segment

COL-PWS-3021400 VCP 12 12 11 Line Entire Segment

COL-PWS-4014654 VCP 12 12 245 Line Entire Segment

COL-PWS-4014768 VCP 12 12 23 Line Entire Segment

COL-PWS-4014786 VCP 12 12 261 Line Entire Segment

COL-PWS-4014936 VCP 12 12 282 Line Entire Segment

COL-PWS-4015102 VCP 12 12 338 Line Entire Segment

COL-PWS-5000074 VCP 12 12 303 Line Entire Segment

COL-PWS-5000274 VCP 12 12 10 Line Entire Segment

COL-PWS-5009397 VCP 12 12 324 Line Entire Segment

COL-PWS-5009486 VCP 12 12 325 Line Entire Segment

COL-PWS-5009587 VCP 12 12 325 Line Entire Segment

COL-PWS-5009694 VCP 12 12 304 Line Entire Segment

COL-PWS-5009778 VCP 12 12 32 Line Entire Segment

COL-PWS-5010040 VCP 12 12 315 Line Entire Segment

COL-PWS-5010161 VCP 12 12 347 Line Entire Segment

COL-PWS-5010281 VCP 12 12 3 Line Entire Segment

COL-PWS-5010378 VCP 12 12 351 Line Entire Segment

COL-PWS-5010467 VCP 12 12 350 Line Entire Segment

COL-PWS-5010564 VCP 12 12 350 Line Entire Segment

COL-PWS-5010662 VCP 12 12 342 Line Entire Segment

COL-PWS-5010756 VCP 12 12 331 Line Entire Segment

COL-PWS-5010842 VCP 12 12 325 Line Entire Segment

COL-PWS-5010918 VCP 12 12 325 Line Entire Segment

COL-PWS-5010999 VCP 12 12 166 Line Entire Segment

COL-PWS-5012419 VCP 12 12 255 Line Entire Segment

COL-PWS-5012540 VCP 12 12 262 Line Entire Segment

COL-PWS-5012654 VCP 12 12 373 Line Entire Segment

COL-PWS-5012834 VCP 12 12 61 Line Entire Segment

COL-PWS-5012855 VCP 12 12 290 Line Entire Segment

COL-PWS-5012967 VCP 12 12 362 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)
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Diameter(2) (in) Pipe Length (ft)
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Method(2)(3)(4)

COL-PWS-5017507 VCP 12 12 147 Line Entire Segment

COL-PWS-5017588 VCP 12 12 252 Line Entire Segment

COL-PWS-5017747 VCP 12 12 164 Line Entire Segment

COL-PWS-5017848 VCP 12 12 351 Line Entire Segment

COL-PWS-5020700 VCP 12 12 3 Line Entire Segment

COL-PWS-5020701 VCP 12 12 110 Line Entire Segment

COL-PWS-5020812 VCP 12 12 3 Line Entire Segment

COL-PWS-5020881 VCP 12 12 3 Line Entire Segment

COL-PWS-6006977 VCP 12 12 372 Line Entire Segment

COL-PWS-6007515 VCP 12 12 370 Line Entire Segment

COL-PWS-6008115 VCP 12 12 350 Line Entire Segment

COL-PWS-6008747 VCP 12 12 370 Line Entire Segment

COL-PWS-6009134 VCP 12 12 508 Line Entire Segment

COL-PWS-6009235 VCP 12 12 53 Line Entire Segment

COL-PWS-6009247 VCP 12 12 302 Line Entire Segment

COL-PWS-6009301 VCP 12 12 337 Line Entire Segment

COL-PWS-6009367 VCP 12 12 17 Line Entire Segment

COL-PWS-6011530 VCP 12 12 5 Line Entire Segment

COL-PWS-6014618 VCP 12 12 403 Line Entire Segment

COL-PWS-6014843 VCP 12 12 390 Line Entire Segment

COL-PWS-6015087 VCP 12 12 390 Line Entire Segment

COL-PWS-6015325 VCP 12 12 200 Line Entire Segment

COL-PWS-6015334 VCP 12 12 395 Line Entire Segment

COL-PWS-6015388 VCP 12 12 161 Line Entire Segment

COL-PWS-6015422 VCP 12 12 298 Line Entire Segment

COL-PWS-6015493 VCP 12 12 512 Line Entire Segment

COL-PWS-6015625 VCP 12 12 341 Line Entire Segment

COL-PWS-6015646 VCP 12 12 137 Line Entire Segment

COL-PWS-6015835 VCP 12 12 566 Line Entire Segment

COL-PWS-6015858 VCP 12 12 278 Line Entire Segment

COL-PWS-6015893 VCP 12 12 389 Line Entire Segment

COL-PWS-6016040 VCP 12 12 290 Line Entire Segment

COL-PWS-6016156 VCP 12 12 394 Line Entire Segment

COL-PWS-6016182 VCP 12 12 145 Line Entire Segment

COL-PWS-6016230 VCP 12 12 270 Line Entire Segment

COL-PWS-6016277 VCP 12 12 298 Line Entire Segment

COL-PWS-6016410 VCP 12 12 283 Line Entire Segment

COL-PWS-6016415 VCP 12 12 20 Line Entire Segment

COL-PWS-6016416 VCP 12 12 250 Line Entire Segment

COL-PWS-6016423 VCP 12 12 280 Line Entire Segment

COL-PWS-6016433 VCP 12 12 278 Line Entire Segment

COL-PWS-6016614 VCP 12 12 279 Line Entire Segment

COL-PWS-6016627 VCP 12 12 282 Line Entire Segment

COL-PWS-6020469 VCP 12 12 135 Line Entire Segment

COL-PWS-6021760 VCP 12 12 299 Line Entire Segment

COL-PWS-1006175 VCP 18 18 68 Line Entire Segment

COL-PWS-1006177 VCP 18 18 109 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)
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Method(2)(3)(4)

COL-PWS-1006196 VCP 18 18 72 Line Entire Segment

COL-PWS-1007714 VCP 18 18 321 Line Entire Segment

COL-PWS-1007715 VCP 18 18 325 Line Entire Segment

COL-PWS-1007717 VCP 18 18 400 Line Entire Segment

COL-PWS-1007718 VCP 18 18 277 Line Entire Segment

COL-PWS-1007985 VCP 18 18 61 Line Entire Segment

COL-PWS-1007997 VCP 18 18 289 Line Entire Segment

COL-PWS-1008026 VCP 18 18 318 Line Entire Segment

COL-PWS-1008072 VCP 18 18 171 Line Entire Segment

COL-PWS-1008087 VCP 18 18 25 Line Entire Segment

COL-PWS-1008132 VCP 18 18 440 Line Entire Segment

COL-PWS-1008177 VCP 18 18 439 Line Entire Segment

COL-PWS-1008198 VCP 18 18 11 Line Entire Segment

COL-PWS-1008485 VCP 18 18 89 Line Entire Segment

COL-PWS-1008488 VCP 18 18 16 Line Entire Segment

COL-PWS-1008534 VCP 18 18 350 Line Entire Segment

COL-PWS-1008614 VCP 18 18 361 Line Entire Segment

COL-PWS-2000936 VCP 18 18 379 Line Entire Segment

COL-PWS-2001159 VCP 18 18 202 Line Entire Segment

COL-PWS-2001178 VCP 18 18 330 Line Entire Segment

COL-PWS-2001280 VCP 18 18 205 Line Entire Segment

COL-PWS-2001318 VCP 18 18 172 Line Entire Segment

COL-PWS-2001322 VCP 18 18 143 Line Entire Segment

COL-PWS-2001333 VCP 18 18 181 Line Entire Segment

COL-PWS-2002508 VCP 18 18 112 Line Entire Segment

COL-PWS-2002557 VCP 18 18 609 Line Entire Segment

COL-PWS-2005973 VCP 18 18 276 Line Entire Segment

COL-PWS-2005974 VCP 18 18 25 Line Entire Segment

COL-PWS-2006012 VCP 18 18 294 Line Entire Segment

COL-PWS-2006057 VCP 18 18 202 Line Entire Segment

COL-PWS-2006096 VCP 18 18 189 Line Entire Segment

COL-PWS-2020367 VCP 18 18 177 Line Entire Segment

COL-PWS-4012853 VCP 18 18 110 Line Entire Segment

COL-PWS-4012899 VCP 18 18 361 Line Entire Segment

COL-PWS-4013041 VCP 18 18 450 Line Entire Segment

COL-PWS-4013228 VCP 18 18 450 Line Entire Segment

COL-PWS-4013392 VCP 18 18 232 Line Entire Segment

COL-PWS-5012670 VCP 18 18 47 Line Entire Segment

COL-PWS-5012778 VCP 18 18 315 Line Entire Segment

COL-PWS-5012861 VCP 18 18 365 Line Entire Segment

COL-PWS-5012988 VCP 18 18 404 Line Entire Segment

COL-PWS-5013096 VCP 18 18 404 Line Entire Segment

COL-PWS-5013180 VCP 18 18 330 Line Entire Segment

COL-PWS-5013265 VCP 18 18 316 Line Entire Segment

COL-PWS-5013342 VCP 18 18 316 Line Entire Segment

COL-PWS-5013425 VCP 18 18 341 Line Entire Segment

COL-PWS-5013567 VCP 18 18 350 Line Entire Segment



Extrapolated Pipelines Recommended R&R Method

SPL_ID Existing Material

Existing 

Diameter(1) 

(in)

Proposed 

Diameter(2) (in) Pipe Length (ft)

Recommended R&R 

Method(2)(3)(4)

COL-PWS-5013729 VCP 18 18 347 Line Entire Segment

COL-PWS-5020639 VCP 18 18 3 Line Entire Segment

COL-PWS-6011799 VCP 18 18 104 Line Entire Segment

COL-PWS-6011876 VCP 18 18 603 Line Entire Segment

COL-PWS-6011923 VCP 18 18 448 Line Entire Segment

COL-PWS-7000022 VCP 18 18 604 Line Entire Segment

COL-PWS-7000504 VCP 18 18 245 Line Entire Segment

COL-PWS-7001154 VCP 18 18 34 Line Entire Segment

COL-PWS-7001169 VCP 18 18 450 Line Entire Segment

COL-PWS-7001506 VCP 18 18 451 Line Entire Segment

COL-PWS-7001792 VCP 18 18 183 Line Entire Segment

COL-PWS-7001996 VCP 18 18 453 Line Entire Segment

COL-PWS-7017522 VCP 18 18 40 Line Entire Segment

COL-PWS-7017546 VCP 18 18 611 Line Entire Segment

(1)     Source: City of Riverside's GIS database.

(2)     Pipelines smaller than 8" in diameter are replaced and upsized with at least an 8" diameter pipe.

(3)     Proposed R&R method is conceptual. Detailed engineering analysis is required to determine best R&R method. 

(4)     Line Entire Segment assumes Cured-in-place plastic pipe (CIPP). Therefor impact on pipeline's diameter is negligible.

Notes:
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Chapter 10 

CAPITAL IMPROVEMENT PROGRAM 

10.1   Purpose 

The purpose of this CIP Chapter is to present capital improvement projects and costs for the 
collection system developed in Volume 3, Chapter 7, Capacity Evaluation and Proposed 
Improvements; Volume 3, Chapter 8, Lift Station Condition Assessment; Volume 3, Chapter 9, 

Sewer Pipeline R&R Program; and Volume 3, Chapter 11, Collection System Odor Control of the 
update of the Master Plan. This CIP Chapter also includes the estimated renewal program costs 
developed in Volume 9, Chapter 2, Sewers and Manholes in Close Proximity to Waters of Untied 
States. Projects and costs for the RWQCP are included in Volume 7, Capital Improvement Plan and 
Overall Implementation. 

10.2   Background 

The update of the Master Plan, when completed, will present an updated plan that will meet the 
expansion and replacement needs of the City's collection system and RWQCP facilities through 
2037. In order to complete this plan, consistent assumptions and criteria for development of O&M 
and capital costs analyses are necessary. 

10.3   Cost Estimating Assumptions 

The cost estimates presented in this update of the Master Plan are opinions developed from bid 
tabulations, cost curves, information obtained from previous studies, and experience gained by 

Carollo on other projects. The costs are based on an ENR CCI for Los Angeles of 
11,555 (February 2017). 

The construction costs are representative of system facilities under normal construction 
conditions and schedules. Further assumptions for the cost estimates are shown in Volume 2, 

Chapter 4, Basis of Cost Estimates. 

10.4   Capital Cost Development 

Capital costs consist of all the items that will be constructed/purchased for the projects that are 
being evaluated for the update of the Master Plan. A summary of the capital project costs is 
presented in Appendix 10A at the end of this Chapter. Appendix 10A identifies the projects, 
provides a brief description of the project, identifies facility size (e.g., pipe diameter and length), 

and the project cost. Appendix 10A also shows the probable phase in which the project would be 
implemented. The implementation timeframe was based on the priority of each project to correct 
existing deficiencies or to serve future users. A summary of the markup factor applied to the 



CITY OF RIVERSIDE | VOL 3 | CH 10 | CAPITAL IMPROVEMENT PROGRAM  

10-2 | JUNE 2019 | FINAL 

project baseline construction costs, for each category in the cost estimates, is presented as an 
example in Table 10.1. 

Table 10.1 Example: Summary of Markup Factor Applied to Project Baseline Construction 

Costs 

Item Cost 

Baseline Construction Cost $1,000,000 

Estimating Contingency (30%) $300,000 

Subtotal $1,300,000 

General Conditions (10%) $130,000 

Subtotal $1,430,000 

General Contractor Overhead and Profit (15%) $215,000 

Subtotal $1,645,000 

Sales Tax (8.75%) on Materials Only (50% of subtotal) $72,000 

Estimated Construction Cost $1,717,000 

Engineering, Management, Legal, etc. (30%) $515,000 

Project Cost $2,232,000 

10.5   Unit Construction Cost 

The unit baseline construction costs are representative of sewer system facilities under normal 
construction conditions and schedules. These costs are consistent with typical planning level cost 
estimates; pipeline materials are not specified at this time. The following baseline unit 
construction costs are presented below: 

• Gravity Main Costs (see Table 10.2). 
• Major Crossing Pipeline Costs (see Table 10.3). 
• Force Main Costs (see Table 10.4). 

It should be noted that these unit costs, along with some project-specific unit costs, are listed in 
the detailed summary CIP Tables presented later in this Chapter and in Appendix 10A. A summary 
of inspection methods unit cost assumptions is presented in Table 10.5. Consistent with typical 
master-planning cost estimating, pipeline materials are not specified at this time. Lift stations 
costs are based on firm pumping capacity. 

Table 10.2 Baseline Unit Construction Costs - Gravity Pipeline 

Pipe Diameter 
(inches) 

Unit Cost(1) 

($/linear foot) 
Pipe Diameter 

(inches) 
Unit Cost(1) 

($/linear foot) 

8 $170 24 $300 

10 $175 27 $340 

12 $185 30 $375 

15 $200 36 $470 

18 $215 42 $550 

21 $275 48 $600 
Notes: 
(1) ENR CCI 11,555 (Los Angeles, February 2017). 
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Table 10.3 Baseline Unit Construction Costs - Major Crossings Pipeline 

Pipe/Casing Diameter(1) 
(in/in) 

Unit Cost(2) 

($/linear foot) 
Pipe/Casing 

Diameter(1) (in/in) 
Unit Cost(2) 

($/linear foot) 
12/24 $500 18/30 $580 
15/30 $535 21/42 $740 

Notes: 
(1) Pipeline diameter/pipe casing diameter. 
(2) ENR CCI 11,555 (Los Angeles, February 2017). 

Table 10.4 Baseline Unit Construction Costs - Force Main 

Pipe Diameter  
(inches) 

Unit Cost(1) 

($/linear foot) 
6 $170 
8 $170 

12 $190 
Notes: 
(1) ENR CCI 11,555 (Los Angeles, February 2017). 

Table 10.5 Baseline Unit Costs Inspection Method 

Type 
Unit Cost(1) 

($/Unit) 
CCTV (per linear foot)(2) $1.15 

Smart Ball® With Acoustic Sensor (per linear foot) $10 
Ultrasonic Thickness Testing Used for External Spot Testing (per test pit) $2,000 

Pipe Diver® (per linear foot) $35 
Notes: 
(1) Based on estimates from previous planning and construction projects. 
(2) Based on discussions with the City and recent bids the City has received. This equates to $2.57/ft once all the markup factors 

are applied. 

10.6   Capital Improvement Program Implementation 

The wastewater collection system CIP implementation consists of projects identified in Volume 3, 
Chapters 7 through 9 and 11, and Volume 9, Chapter 2, as part of this update to the Master Plan. 
Recommended improvement projects identified in Volume 3, Chapter 7 were developed to 

mitigate existing capacity deficiencies and for serving anticipated growth. Improvement projects 

identified in Volume 3, Chapter 8 are based on the lift station condition assessment. Projects 
identified in Volume 3, Chapter 9 include pipeline R&R projects triggered by the SQR Score based 
on the CCTV review and recommended inspection programs. Projects identified in Volume 3, 

Chapter 11 include O&M projects associated with odor control within the collection system. 
Projects identified in Volume 9, Chapter 2 are largely included here as a reference. The projects 

and costs associated with Volume 9, Chapter 2 relate exclusively to pipelines and manholes in 

proximity to waters of the US pursuant to the River Watch Agreement. To prevent the duplication 
of costs in this Chapter, all costs from Volume 9, Chapter 2 are clearly labeled as “Proximate 

Sewers Renewal Program.” When considering CIP implementation, it is important to prioritize 
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projects, accordingly. Based on the nature of the assets some or all of the following factors were 
considered when prioritizing the recommended improvement projects: 

• Upgrading existing facilities to mitigate existing capacity deficiencies and the severity of 
the deficiency. 

• Replacing existing trunk sewers and constructing new trunk sewers that are necessary to 
serve future users. 

• Remaining useful life for lift station assets. 
• Condition of existing gravity pipelines. 
• Required as part of regulatory and/or outside agreements. 

The projects were grouped into the following three categories: 

• Near-Team: Projects to be completed between years 2020 through 2027. 
• Long-Term: Projects to be completed between years 2028 through 2037. 
• Buildout: Projects to be completed from year 2038 and beyond. 

Table 10.6 summarizes the CIP cost by project type and phase, and phasing is graphically shown 
on Figure 10.1. As listed in Table 10.6, the collection system CIP through the planning period 
(year 2037) is $340 million, which is approximately 81 percent of total CIP (of $422 million). The 
total CIP value includes projects estimated to be needed beyond 2037. The near-term projects 
account for about $170 million, which equates to roughly $21.2 million per year through 2027. The 

long-term projects account for about $170 million, which equates to roughly $17.0 million per year 
from 2028 through 2037. The average estimated capital cost for the planning horizon of the 

update to the Master Plan is $18.9 million per year. Since the timing of the build-out projects is 
unknown, these costs are not included in the average annual expenditures. 

In addition, as shown on Figure 10.2, the majority of the proposed improvements consist of R&R 
projects, which equates to 61 percent (or $206.2 million) of the CIP within the planning horizon. 
Capacity Improvements account for approximately 16 percent, New Service areas 13 percent, and 
Inspection Programs 10 percent of the CIP within the planning horizon. Inspection Programs are 
annual programs that are recommended for implementation. Inspection Programs include the 
gravity sewer inspection program (CCTV) and force main condition assessment program. 

Table 10.6 CIP Cost Estimate by Project Type and Phase 

Project Type 

CIP Cost Estimate by Phase ($, Millions) 
Planning 

Period 
($,Millions) 

Total 
($, Millions) Near Term 

(2020-2027) 
Long Term 
(2028-2037) 

Build Out 
(2038 and 
beyond) 

Capacity Related 
Improvements 

$34.0 $21.7 $0.0 $55.7 $55.7 

Gravity Mains $30.4 $21.7 $0.0 $52.1 $52.1 
Lift Stations $1.8 $0.0 $0.0 $1.8 $1.8 
Force Main $1.8 $0.0 $0.0 $1.8 $1.8 
New Service Related 
Improvements 

$11.8 $30.6 $0.0 $42.4 $42.4 

Gravity Mains $4.9 $27.1 $0.0 $32.0 $32.0 
Lift Stations $2.6 $2.8 $0.0 $5.5 $5.5 
Force Main $4.2 $0.7 $0.0 $4.9 $4.9 
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Table 10.6 CIP Cost Estimate by Project Type and Phase (continued) 

Project Type 

CIP Cost Estimate by Phase ($, Millions) 
Planning 

Period 
($,Millions) 

Total 
($, Millions) Near Term 

(2020-2027) 
Long Term 
(2028-2037) 

Build Out 
(2038 and 
beyond) 

Rehabilitation and 
Replacement Projects 

$106.2 $100.0 $82.1 $206.2 $288.3 

Gravity Mains $77.5 $84.0 $82.1 $161.5 $243.6 
Lift Stations $15.4 $5.6 $0.0 $21.0 $21.0 
Proximate Sewers 
Renewal Program 

$13.3 $10.5 $0.0 $23.7 $23.7 

Inspection Programs $17.8 $17.5 $0.0 $34.1 $34.1 
Total $169.8 $169.8 $82.1 $339.5 $421.6 

Notes: 
(1) The notes that follow are general notes that apply to all the values in the Table. 
(2) Costs listed are expressed in terms of total project cost as defined in Volume 2, Chapter 4, Basis of Cost Estimates. 
(3) Numbers may vary slightly due to rounding. 
(4) ENR CCI of 11,555 (LA, February 2017). 
(5) Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 

4.375% for sales tax of the baseline construction costs cost. 
(6) Total project costs include a 30% markup of the estimated construction cost that accounts for engineering, management, 

and legal fees. 
(7) Total Markup Coefficient is 223% of the baseline construction costs. 

 

Figure 10.1 CIP by Improvement Category and Phase 
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Figure 10.2 CIP by Project Type within Planning Period (2020-2037) 

10.6.1   Near-Term Projects 

As summarized in Table 10.6, the cost for near-term projects is approximately $169.8 million, 
which includes $34.0 million for Capacity Improvements, $11.8 million for New Service areas, 
$106.2 million for R&R, and $17.8 million of Inspection Programs. 

The Capacity Improvement and New Service related projects equate to approximately 27 percent 
of the near-term collection system CIP costs. The Capacity Improvements are attributed to future 
growth and mitigating existing deficiencies throughout the City's collection system. Projects 

include approximately 8.6 miles of gravity main replacement, 0.8 miles of new service trunk 
sewers, 2.9 miles of new force mains, one lift station capacity upgrade (to increase total capacity 
by 0.38 mgd), and one new lift station with a firm capacity of 1.25 mgd to accommodate new 
growth within the service area. 

The R&R improvement projects equate to approximately 63 percent of the near-term CIP and 
include annual sewer replacements, annual small diameter sewer replacements, annual lateral 
R&R program and site improvements at six lift stations and an annual allowance to rehab the 
12 remaining lift stations, which were identified in Volume 3, Chapters 8 and 9. There are R&R 
improvement projects, such as those for small-diameter pipelines, that are included as a bulk 
number in the annual sewer renewal program. A portion of these costs are associated with 
pipelines in proximity to waters of the United States. Since the costs directly associated with 

pipelines in proximity to waters of the United States would be hard to quantify separately, they 

have been included in the R&R improvement projects discussed above and are NOT included in 
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the costs discussed in Volume 9, Chapter 2. Other costs associated with R&R for larger pipelines 
in proximity to waters of the United States are discussed in detail in Volume 9, Chapter 2. 

Inspection programs equate to 10 percent of the near-term CIP. Inspection programs include an 
annual CCTV program which has a goal of inspecting 120 miles (about 15 percent) of the entire 

collection system and private laterals each year, and a force main condition assessment program.  

10.6.2   Long-Term Projects 

As summarized in Table 10.6, the cost for the long-term projects is approximately $169.8 million, 
which includes $21.7 million for Capacity Improvements, $30.6 million for New Service areas, 
$100.0 million for R&R, and $17.5 million for Inspection Programs. 

The Capacity Improvement and New Service related projects equate to approximately 31 percent 
of the long-term collection system CIP costs. The Capacity Improvements are attributed to future 
growth and mitigating future deficiencies throughout the City's sewer system. Projects include 

approximately 3.9 miles of gravity main replacements, 13.0 miles of new gravity mains, 0.3 miles 

of new force mains, and one new lift station with a firm capacity of 1.45 mgd to accommodate 
new growth within the City. 

The R&R improvement projects equate to approximately 59 percent of the long-term CIP and 
include annual sewer replacements. Inspection programs equate to approximately 10 percent of 
the long-term CIP that includes the annual CCTV program and force main inspection program. 

10.6.3   Build-Out Projects 

As summarized in Table 10.6, the cost for the build-out projects is approximately $82.1 million, 
which consists of only R&R CIP projects. These projects include gravity mains that were inspected 
using CCTV and received a condition score that did not warrant an R&R project within the 18-year 
planning horizon of this update to the Master Plan. 

10.7   Existing Versus Future Users Cost Share 

The improvements proposed in this update of the Master Plan either benefit existing users and/or 
are required to serve new development and future users. Some of the projects provide benefit to 
both existing and future users. A summary of the share of the costs for existing and future users 
for the proposed projects by phase is summarized in Table 10.7. As shown in Table 10.7, the 
existing user's share of the costs is approximately 76 percent (or $259 million), and the future user's 
share of the costs is approximately 24 percent (or $81 million) of the CIP projects proposed within 
the planning period. It is anticipated that existing user costs will be paid through existing rates, 

while future user costs will be paid through connection fees. 

Table 10.7 Reimbursement Category by Project Type 

Project Type 

CIP Cost Estimate by 
Reimbursement Category 

($, Millions) 

Planning Period 
(2018-2037) 
($, Millions) 

Existing Users Future Users 

Capacity Related  $17.4 $38.3 $55.7 

Gravity Mains $17.4 $34.7 $52.1 

Lift Station $0.0 $1.8 $1.8 

Force Main $0.0 $1.8 $1.8 
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Table 10.7 Reimbursement Category by Project Type (continued) 

Project Type 

CIP Cost Estimate by 
Reimbursement Category 

($, Millions) 

Planning Period 
(2018-2037) 
($, Millions) 

Existing Users Future Users 

New Service Related  $0.0 $42.4 $42.4 

Gravity Mains $0.0 $32.0 $32.0 

Lift Station $0.0 $5.5 $5.5 

Force Main $0.0 $4.9 $4.9 

Rehabilitation and Replacement Projects $206.2 $0.0 $206.2 

Gravity Mains $161.5 $0.0 $161.5 

Lift Station $21.0 $0.0 $21.0 

Proximate Sewers Renewal Program $23.7 $0.0 $23.7 

Inspection Programs $35.2 $0.0 $35.2 

CIP Cost Estimate $258.9 $80.7 $339.5 
Notes: 
(1) The notes that follow are general notes that apply to all the values in the Table. 
(2) The CIP costs listed in the Table are expressed in term of total project cost as defined in Volume 2, Chapter 4, Basis of Cost 

Estimates. 
(3) Numbers may vary slightly due to rounding. 
(4) ENR CCI of 11,555 (LA, February 2017). 
(5) Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 

4.375% for sales tax of the baseline cost. 
(6) Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, 

and legal fees. 
(7) Total Markup Coefficient is 223% of the baseline construction costs. 

10.8   Summary 
A summary of the CIP costs for each project is presented in Appendix 10A. Appendix 10A also 
includes a Project Identification number (e.g., GM-1A), a brief description of the project, the 

facility/item size, the project cost, a breakdown of the costs allocated to existing and future users, 
and the estimated cost phasing. The actual implementation of the improvements serving future 
users ultimately depends on growth. To help track the timing of project execution, the remaining 

capacity in EDUs under existing peak wet weather conditions was determined for future pipeline 
deficiencies. This was done to help the City quantify how much development needs to occur 
upstream before a given pipeline exceeds capacity. Further detail of each project is presented in 
Appendix 7B and Appendix 10B, which includes a detailed project summary sheet for each project 
identified in the collection system CIP. 
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Appendix 10A 
COLLECTION SYSTEM CIP SUMMARY 
 





Collection System CIP Summury

Long‐Term Build‐Out

2020 2021 2022 2023 2024 2025 2026 2027 2028‐2037 2038 & beyond

Capacity Related Improvements 55,691$                 17,390$           38,301$             6,345$            5,394$          6,650$          4,777$           2,078$           2,065$          2,977$           3,689$          21,716$         ‐$                  37,302$          

Gravity Mains Diameter (in) 52,129$                 17,390$           34,739$             6,345$            5,394$          6,650$          1,215$           2,078$           2,065$          2,977$           3,689$          21,716$         ‐$                  33,740$           EDU

GM‐1A
Gravity Main along Cynthia Street 

and Collet Avenue. 
24 710$                       710$                 ‐$                   710$                ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐1B Gravity Main along Collet Avenue  27 804$                      709$                 95$                     804$                ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐2 Intentionally Blank ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ N/A

GM‐3A Gravity Main along Palm Avenue  12 1,090$                   1,090$             ‐$                   1,090$            ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐3B
Gravity Main along Palm Avenue 

and Rubidoux Avenue  
15 669$                      669$                ‐$                   669$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐3C
Gravity Main along Rubidoux 

Avenue
18 485$                       485$                ‐$                   485$                ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐4A
Gravity Main west of Rutland 

Avenue
18 312$                       312$                 ‐$                   312$                ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐4B
Gravity Main west of Rutland 

Avenue
21 485$                       485$                ‐$                   485$                ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐5
Gravity Main within Kmart Parking 

Lot
18 734$                       734$                 ‐$                   734$                ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐6 Gravity Main along Golden Avenue 18 465$                      465$                ‐$                   465$                ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐7 Gravity Main along Easement 27 584$                       584$                ‐$                   584$                ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐8
Gravity Main at the south of  Green 

Point Avenue and Geranium  Place
24 7$                            7$                      ‐$                   7$                     ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐9A
Gravity Main and Interstate 

Crossing along Harrison Street
27/42 910$                       792$                 118$                   ‐$                 910$              ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐9B

Gravity Main along Harrison St., 

Primrose Dr., Muir Ave., and 

Harrison St.

27 4,484$                   3,956$             528$                   ‐$                 4,484$          ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐10
Gravity Main along the Arlington 

Valley Channel 
33 2,277$                   2,277$             ‐$                   ‐$                 ‐$               2,277$           ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐11 Gravity Main along Bushnell Avenue 21 970$                       758$                 212$                   ‐$                 ‐$               970$              ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐12 Gravity Main Kansas Avenue  18 470$                       437$                 33$                      ‐$                 ‐$               470$              ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐13
Gravity Main along Morris Street 

and Doolittle Avenue
42 1,829$                   1,829$             ‐$                   ‐$                 ‐$               1,829$          ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐14 Gravity Main along Market Street 18 182$                       169$                 13$                      ‐$                 ‐$               182$              ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐15 University Knolls Lift Station Bypass 8 922$                      922$                ‐$                   ‐$                 ‐$               922$              ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

GM‐16A Gravity Main along Meyers Street 15 518$                       ‐$                 518$                   ‐$                 ‐$               ‐$               518$              ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  518$                 30

GM‐16B Gravity Main along Indiana Avenue 18 672$                       ‐$                 672$                   ‐$                 ‐$               ‐$               672$              ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  672$                 30

GM‐17
Gravity Main along Bolton Avenue 

& Sequoia Street
24 596$                      ‐$                 596$                  ‐$                 ‐$               ‐$               ‐$               ‐$               596$              ‐$               ‐$               ‐$               ‐$                  596$                 530

GM‐18A
Gravity Main along Monroe Street 

highway crossing
18/30 1,152$                   ‐$                 1,152$                ‐$                 ‐$               ‐$               ‐$               ‐$               1,152$           ‐$               ‐$               ‐$               ‐$                  1,152$              900

GM‐18B Gravity Main along Monroe Street 18 317$                       ‐$                 317$                   ‐$                 ‐$               ‐$               ‐$               ‐$               317$               ‐$               ‐$               ‐$               ‐$                  317$                  900

GM‐19
Gravity Main along Monroe 

Frontage Road
18 652$                       ‐$                 652$                   ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               652$              ‐$                  652$                 2,800

GM‐20 Gravity Main along Jackson Street 27 516$                       ‐$                 516$                   ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               516$              ‐$                  516$                 4,770

GM‐21A Gravity Main Along Mitchell Avenue 15 1,843$                   ‐$                 1,843$               ‐$                 ‐$               ‐$               ‐$               1,843$           ‐$               ‐$               ‐$               ‐$               ‐$                  1,843$             260

GM‐21B Gravity Main along Mitchell Avenue 15 223$                       ‐$                 223$                   ‐$                 ‐$               ‐$               ‐$               223$              ‐$               ‐$               ‐$               ‐$               ‐$                  223$                 260

Development Driven

Near‐Term Cost ($, 

Thousands)

Remaining 

Capacity Project

 Proposed 

Size/Diameter 
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Thousands) 
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Cost ($, 

Thousands) 
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Cost ($, 

Thousands) 

CIP Phasing ($, Thousands)





Collection System CIP Summury

Long‐Term Build‐Out

2020 2021 2022 2023 2024 2025 2026 2027 2028‐2037 2038 & beyond

Development Driven

Near‐Term Cost ($, 

Thousands)

Remaining 

Capacity Project

 Proposed 

Size/Diameter 

 CIP Cost 

Estimate(1) ($, 

Thousands) 

 Existing Users 

Cost ($, 

Thousands) 

 Future Users 

Cost ($, 

Thousands) 
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GM‐22A
Gravity Main along La Sierra 

Avenue
24 1,178$                    ‐$                 1,178$                ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               1,178$           ‐$               ‐$                  1,178$              1,410

GM‐22B
Gravity Main along Arlington Valley 

Channel 
33 1,940$                   ‐$                 1,940$               ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               1,940$          ‐$               ‐$                  1,940$             1,410

GM‐23
Gravity Main along Arlington Valley 

Channel 
30 1,381$                    ‐$                 1,381$                ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               1,381$           ‐$                  1,381$              1,830

GM‐24
Gravity Main along Challen Avenue 

and Garden Gate Lane
36 21$                         ‐$                 21$                     ‐$                 ‐$               ‐$               21$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  21$                    0

GM‐25 Gravity Main along Dolittle Ave. 48 2,209$                   ‐$                 2,209$               ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               2,209$          ‐$                  2,209$             1,680

GM‐26
Gravity Main along Van Buren 

Boulvard
27 812$                       ‐$                 812$                   ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               812$              ‐$                  812$                 2,790

GM‐27 Gravity Main along Acorn Street 33 3,571$                    ‐$                 3,571$                ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               3,571$           ‐$                  3,571$              7,190

GM‐28
Gravity Main along Spruce Street 

Highway Crossing
18/30 1,333$                    ‐$                 1,333$                ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               1,333$           ‐$                  1,333$              1,960

GM‐29

Gravity Main at the intersection of 

Marlborough Ave. and E. La Cadena 

Dr. 

8 4$                           ‐$                 4$                       ‐$                 ‐$               ‐$               4$                   ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  4$                      110

GM‐30

Gravity Main at E. La Cadena Dr. & 

400‐feet N. of Columbia Ave. 

intersection

21 12$                         ‐$                 12$                     ‐$                 ‐$               ‐$               ‐$               12$                 ‐$               ‐$               ‐$               ‐$               ‐$                  12$                    290

GM‐31
Gravity Main at Santa Anna River 

and Buena Vista Avenue
18 14$                         ‐$                 14$                     ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               14$                 ‐$               ‐$               ‐$                  14$                    1,170

GM‐32
Gravity Main along Washington 

Street
21 571$                       ‐$                 571$                   ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               571$               ‐$               ‐$                  571$                  1,440

GM‐33A Gravity Main along Madison Street 21 546$                      ‐$                 546$                   ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               546$              ‐$               ‐$               ‐$                  546$                 1,130

GM‐33B
Gravity Main along Madison Street 

Highway Crossing
21/42 1,552$                   ‐$                 1,552$               ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               1,552$           ‐$               ‐$               ‐$                  1,552$              1,130

GM‐33C Gravity Main along Madison Street 18 485$                       ‐$                 485$                   ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               485$              ‐$               ‐$               ‐$                  485$                 1,130

GM‐33D Gravity Main Along Madison Street 21 380$                       ‐$                 380$                   ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               380$              ‐$               ‐$               ‐$                  380$                 1,130

GM‐34
New Trunk parallel to Santa Ana 

Trunk
39 11,242$                 ‐$                 11,242$             ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               11,242$        ‐$                  11,242$           10,000

Lift Stations Capacity (mgd) 1,772$                    ‐$                 1,772$                ‐$                 ‐$               ‐$               1,772$           ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  1,772$              EDU

LS‐1 JFK Lift Station 0.5 1,772$                    ‐$                 1,772$                ‐$                 ‐$               ‐$               1,772$           ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  1,772$              0

Force Main  Diameter (in) 1,790$                   ‐$                 1,790$               ‐$                 ‐$               ‐$               1,790$           ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  1,790$              EDU

FM‐1 JFK Lift Station Force Main  6 1,790$                   ‐$                 1,790$               ‐$                 ‐$               ‐$               1,790$           ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  1,790$              0

New Service Related Improvements 42,378$                 ‐$                 42,378$             ‐$                 ‐$               ‐$               ‐$               11,794$         ‐$               ‐$               ‐$               30,584$        ‐$                  42,378$           ‐$                 

Gravity Mains Diameter (in) 32,009$                ‐$                 32,009$            ‐$                 ‐$               ‐$               ‐$               4,930$          ‐$               ‐$               ‐$               27,079$        ‐$                  32,009$          

GM‐35
City Proposed Woodcrest Sewer 

Area Trunk
8 4,930$                   ‐$                 4,930$               ‐$                 ‐$               ‐$               ‐$               4,930$          ‐$               ‐$               ‐$               ‐$               ‐$                  4,930$             N/A

GM‐36A
New Trunk Sewer along Victoria 

Avenue
12 570$                       ‐$                 570$                   ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               570$              ‐$                  570$                 N/A

GM‐36B
New Trunk Sewer along Van Buren 

Boulevard
10 7,618$                   ‐$                 7,618$               ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               7,618$           ‐$                  7,618$              N/A

GM‐37A
New Trunk Sewer along Myers 

Street 
10 1,136$                   ‐$                 1,136$                ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               1,136$           ‐$                  1,136$              N/A

GM‐37B Gravity Main along Myers Street 12 194$                       ‐$                 194$                   ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               194$              ‐$                  194$                 N/A

GM‐38
New Trunk Sewer along Harrison 

Street
10 832$                       ‐$                 832$                   ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               832$              ‐$                  832$                 N/A

GM‐39
New Trunk Sewer along Monroe 

Street
12 1,197$                    ‐$                 1,197$                ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               1,197$           ‐$                  1,197$              N/A
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GM‐40
New Trunk Sewer along Adams St., 

Hermosa Dr. and Jefferson St. 
10 6,115$                   ‐$                 6,115$               ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               6,115$           ‐$                  6,115$              N/A

GM‐41
New Trunk Sewer along Palmyrita 

Avenue 
10 992$                      ‐$                 992$                  ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               992$              ‐$                  992$                 N/A

GM‐42
New Trunk Sewer along La Cadena 

Drive and Center Street
10 3,854$                   ‐$                 3,854$               ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               3,854$           ‐$                  3,854$             N/A

GM‐43
New Trunk Sewer along 

Washington Street
10 754$                       ‐$                 754$                   ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               754$              ‐$                  754$                 N/A

GM‐44A
New Trunk Sewer along Lincoln 

Avenue and Grace Street
12 2,642$                   ‐$                 2,642$               ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               2,642$          ‐$                  2,642$             N/A

GM‐44B
New Trunk Sewer along Grace 

Street
10 1,175$                    ‐$                 1,175$                ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               1,175$           ‐$                  1,175$              N/A

Lift Stations Capacity(mgd) 5,464$                   ‐$                 5,464$               ‐$                 ‐$               ‐$               ‐$               2,615$           ‐$               ‐$               ‐$               2,849$          ‐$                  5,464$            

LS‐2 New Woodcrest Lift Station  1.25 2,615$                   ‐$                 2,615$               ‐$                 ‐$               ‐$               ‐$               2,615$           ‐$               ‐$               ‐$               ‐$               ‐$                  2,615$             N/A

LS‐3 New Lift Station  1.45 2,849$                   ‐$                 2,849$               ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               2,849$          ‐$                  2,849$             N/A

Force Main  Diameter (in) 4,905$                   ‐$                 4,905$               ‐$                 ‐$               ‐$               ‐$               4,249$          ‐$               ‐$               ‐$               656$              ‐$                  4,905$            

FM‐2 New Woodcrest Force Main 8 4,249$                   ‐$                 4,249$               ‐$                 ‐$               ‐$               ‐$               4,249$          ‐$               ‐$               ‐$               ‐$               ‐$                  4,249$             N/A

FM‐3 New Force Main 8 656$                      ‐$                 656$                  ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               656$              ‐$                  656$                 N/A

Rehabilitation and Replacement Projects 288,314$              288,314$        ‐$                   12,618$          10,767$         10,348$        14,517$         14,792$        14,393$        14,393$        14,393$        100,003$      82,090$          

Gravity Mains Length (miles) 243,560$              243,560$        ‐$                   7,235$             7,235$           7,235$           11,162$         11,162$         11,162$         11,162$         11,162$         83,955$        82,090$           ‐$                 

RR‐1A
Priority 1 ‐ Annual Sewer 

Replacement CCTV Score
4.05 8,262$                   8,262$             ‐$                   2,754$            2,754$           2,754$           ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

RR‐1B
Priority 1 ‐ Annual Sewer 

Replacement Extrapolated
3.52 7,443$                   7,443$             ‐$                   2,481$            2,481$          2,481$          ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

RR‐2A
Priority 2 ‐ Annual Sewer 

Replacement CCTV Score
2.11 4,230$                   4,230$             ‐$                   ‐$                 ‐$               ‐$               846$              846$              846$              846$              846$              ‐$               ‐$                  ‐$                  N/A

RR‐2B
Priority 2 ‐ Annual Sewer 

Replacement Extrapolated
34.82 41,580$                 41,580$          ‐$                   ‐$                 ‐$               ‐$               8,316$           8,316$           8,316$           8,316$           8,316$           ‐$               ‐$                  ‐$                  N/A

RR‐3A
Priority 3 ‐ Annual Sewer 

Replacement CCTV Score
3.85 6,263$                   6,263$             ‐$                   ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               6,263$          ‐$                  ‐$                  N/A

RR‐3B
Priority 3 ‐ Annual Sewer 

Replacement Extrapolated
41.98 56,322$                 56,322$          ‐$                   ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               56,322$        ‐$                  ‐$                  N/A

RR‐4
Priority 4 ‐ Annual Sewer 

Replacement CCTV Score
5.85 11,800$                 11,800$           ‐$                   ‐$                 ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               11,800$           ‐$                  N/A

RR‐5
Small diameter gravity sewer 

replacement
‐‐ 89,660$                89,660$          ‐$                   1,000$            1,000$          1,000$          1,000$          1,000$          1,000$          1,000$          1,000$          11,370$         70,290$           ‐$                  N/A

RR‐6 Lateral R&R Program ‐‐ 18,000$                18,000$          ‐$                   1,000$            1,000$          1,000$          1,000$          1,000$          1,000$          1,000$          1,000$          10,000$        ‐$                  ‐$                  N/A

Lift Stations 21,022$                 21,022$          ‐$                   3,770$             1,919$           1,500$           1,742$           2,017$           1,500$           1,500$           1,500$           5,574$           ‐$                  ‐$                 

RR‐7 Wood Road Lift Station  N/A 3,669$                   3,669$             ‐$                   3,081$            ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               588$              ‐$                  ‐$                  N/A

RR‐8 Pierce Street Lift Station N/A 857$                       857$                 ‐$                   689$                ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               168$              ‐$                  ‐$                  N/A

RR‐9 University Knolls Lift Station N/A 419$                       419$                 ‐$                   ‐$                 419$              ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

RR‐10 Western Lift Station N/A 460$                      460$                ‐$                   ‐$                 ‐$               ‐$               242$              ‐$               ‐$               ‐$               ‐$               218$              ‐$                  ‐$                  N/A

RR‐11 MLK 2 Lift Station N/A 182$                       182$                 ‐$                   ‐$                 ‐$               ‐$               ‐$               94$                ‐$               ‐$               ‐$               88$                ‐$                  ‐$                  N/A

RR‐12 Garden Hills Lift Station N/A 435$                       435$                 ‐$                   ‐$                 ‐$               ‐$               ‐$               423$              ‐$               ‐$               ‐$               12$                 ‐$                  ‐$                  N/A

RR‐13 Annual Lift Station R&R Program N/A 15,000$                 15,000$          ‐$                   ‐$                 1,500$           1,500$           1,500$           1,500$           1,500$           1,500$           1,500$           4,500$          ‐$                  ‐$                  N/A

In Proximity to Waters of the United States 23,732$                 23,732$           ‐$                   1,613$             1,613$           1,613$           1,613$           1,613$           1,731$           1,731$           1,731$           10,474$        ‐$                  ‐$                 

RR‐14
Annual Sewer Renewal Program ‐ 

Waters of the United States
‐‐ 22,775$                 22,775$           ‐$                   1,613$             1,613$           1,613$           1,613$           1,613$           1,613$           1,613$           1,613$           9,871$           ‐$                  ‐$                  N/A

RR‐15
Annual Manhole Renewal Program ‐ 

Waters of the United States
‐‐ 957$                       957$                 ‐$                   ‐$                 ‐$               ‐$               ‐$               ‐$               118$               118$               118$               603$              ‐$                  ‐$                  N/A
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Inspection Programs 35,236$                 35,236$           ‐$                   1,648$            1,739$           2,296$          2,296$          2,324$          4,141$           1,682$          1,653$           17,457$         ‐$                  ‐$                 

IP‐1 Annual CCTV Program 120 miles/yr 29,285$                29,285$          ‐$                   1,627$             1,627$           1,627$           1,627$           1,627$           1,627$           1,627$           1,627$           16,269$        ‐$                  ‐$                  N/A

IP‐2A Force Main Assessment ‐ Phase 1 9.96 miles 1,237$                    1,237$              ‐$                   ‐$                 ‐$               ‐$               ‐$               697$              48$                43$                 13$                 436$              ‐$                  ‐$                  N/A

IP‐2B Force Main Assessment ‐ Phase 2 9.96 miles 285$                       285$                 ‐$                   ‐$                 ‐$               ‐$               ‐$               ‐$               147$               12$                 13$                 113$               ‐$                  ‐$                  N/A

IP‐2C Force Main Assessment ‐ Phase 3 7.2 miles 2,958$                   2,958$             ‐$                   ‐$                 ‐$               ‐$               ‐$               ‐$               2,319$           ‐$               ‐$               639$              ‐$                  ‐$                  N/A

IP‐3 Pilot Odor Control Program 9.96 miles 1,471$                    1,471$              ‐$                   21$                   112$               669$              669$              ‐$               ‐$               ‐$               ‐$               ‐$               ‐$                  ‐$                  N/A

CIP Total(1) 421,619$              340,940$        80,679$            20,611$          17,900$        19,294$        21,590$        30,988$        20,599$        19,052$        19,735$         169,760$      82,090$           79,680$           N/A

Annual Cost N/A N/A N/A 20,611$          17,900$        19,294$        21,590$        30,988$        20,599$        19,052$        19,735$         16,976$        N/A N/A N/A
Notes:

(1)   The notes that follow are general notes that apply to all the values in the table. Numbers may vary slightly due to rounding.

(2)   ENR CCI of 11,555 (LA, February 2017).

(3)   Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and sales tax (8.75%) applied to 50% of the baseline construction costs cost.

(4)   Total project costs include a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

(5)   Total Markup Coefficient is 223% of the baseline construction costs.
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City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities

CAPITAL IMPROVEMENT PLAN

Project Identification: RR-1A
Project Name: Priority 1 - Annual Sewer Replacement CCTV Score
System Type: Wastewater

Project Description:

Varies Varies R&R 1.35 Varies 1,234,000$         2,118,000$                     2,754,000$                    2020
Varies Varies R&R 1.35 Varies 1,234,000$         2,118,000$                     2,754,000$                    2021
Varies Varies R&R 1.35 Varies 1,234,000$         2,118,000$                     2,754,000$                    2022

Notes on Cost Estimation:
Percent Cost ($)

100% 8,262,000$     
Future Users 0% -$                   

Total 100% 8,262,000$     

Reimbursement Category

Existing Users

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

As an R&R project, existing users are assigned 100-percent of the project's cost. This project is based 
on are provided in Sewer Pipeline Risk Evaluation and R&R Program.

Project Cost Allocation:

Annual Sewer Line Replacement Program based on pipe segments that were CCTV. The purpose of the 
program is to identify and replace sewer infrastructure susceptible to failure using a PACP Structural 
Quick Rating Score for each pipe segment. This program will maintain operation of the collection 
system by replacing infrastructure prior to failure.

Annual Sewer Line Replacement

Proposed 
Diameter (in)

Annual Sewer Line Replacement
Annual Sewer Line Replacement

Project Element
Existing 

Diameter (in)
Replace/ 

New
Length 
(miles)

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)
Project 

Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities

CAPITAL IMPROVEMENT PLAN

Project Identification: RR-1B
Project Name: Priority 1 - Annual Sewer Replacement Extrapolated
System Type: Wastewater

Project Description:

Varies Varies R&R 1.17 Varies 1,112,000$         1,909,000$                    2,481,000$                   2020
Varies Varies R&R 1.17 Varies 1,112,000$         1,909,000$                    2,481,000$                   2021
Varies Varies R&R 1.17 Varies 1,112,000$         1,909,000$                    2,481,000$                   2022

Notes on Cost Estimation:
Percent Cost ($)

100% 7,443,000$     
Future Users 0% -$                   

Total 100% 7,443,000$     

Annual Sewer Line Replacement Program based on extrapolated results from the CCTV scoring. The 
purpose of the program is to identify and replace sewer infrastructure susceptible to failure using a 
PACP Structural Quick Rating Score for each pipe segment. This program will maintain operation of the 
collection system by replacing infrastructure prior to failure.

Project Element
Existing 

Diameter (in)
Proposed 

Diameter (in)
Replace/ 

New
Length 
(miles)

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Project 

Schedule
Annual Sewer Line Replacement
Annual Sewer Line Replacement
Annual Sewer Line Replacement

Reimbursement Category

Existing Users

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

As an R&R project, existing users are assigned 100-percent of the project's cost. This project is based 
on are provided in Sewer Pipeline Risk Evaluation and R&R Program. This CIP line item was 
developed so the City can budget for R&R Projects that could come from the CCTV inspection 
program. 

Project Cost Allocation:



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: RR-2A
Project Name: Priority 2 - Annual Sewer Replacement CCTV Score
System Type: Wastewater

Project Description:

Varies Varies R&R 0.42 Varies 379,000$             651,000$                        846,000$                       2023
Varies Varies R&R 0.42 Varies 379,000$             651,000$                        846,000$                       2024
Varies Varies R&R 0.42 Varies 379,000$             651,000$                        846,000$                       2025
Varies Varies R&R 0.42 Varies 379,000$             651,000$                        846,000$                       2026
Varies Varies R&R 0.42 Varies 379,000$             651,000$                        846,000$                       2027

Notes on Cost Estimation:
Percent Cost ($)

100% 4,230,000$     
Future Users 0% -$                   

Total 100% 4,230,000$     

Annual Sewer Line Replacement Program based on pipe segments that were CCTV. The purpose of the 
program is to identify and replace sewer infrastructure susceptible to failure using a PACP Structural 
Quick Rating Score for each pipe segment. This program will maintain operation of the collection 
system by replacing infrastructure prior to failure.

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)
Project 

Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)Project Element
Existing 

Diameter (in)
Proposed 

Diameter (in)
Replace/ 

New
Length 
(miles)

Existing Users

Annual Sewer Line Replacement
Annual Sewer Line Replacement
Annual Sewer Line Replacement
Annual Sewer Line Replacement
Annual Sewer Line Replacement

Reimbursement Category

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

As an R&R project, existing users are assigned 100-percent of the project's cost. This project is based 
on are provided in Sewer Pipeline Risk Evaluation and R&R Program.

Project Cost Allocation:



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: RR-2B
Project Name: Priority 2 - Annual Sewer Replacement Extrapolated
System Type: Wastewater

Project Description:

Varies Varies R&R 6.96 Varies 3,727,000$          6,397,000$                     8,316,000$                   2023
Varies Varies R&R 6.96 Varies 3,727,000$          6,397,000$                     8,316,000$                   2024
Varies Varies R&R 6.96 Varies 3,727,000$          6,397,000$                     8,316,000$                   2025
Varies Varies R&R 6.96 Varies 3,727,000$          6,397,000$                     8,316,000$                   2026
Varies Varies R&R 6.96 Varies 3,727,000$          6,397,000$                     8,316,000$                   2027

Notes on Cost Estimation:
Percent Cost ($)

100% 41,580,000$  
Future Users 0% -$                   

Total 100% 41,580,000$  

Annual Sewer Line Replacement

Annual Sewer Line Replacement Program based on extrapolated results from the CCTV scoring. The 
purpose of the program is to identify and replace sewer infrastructure susceptible to failure using a 
PACP Structural Quick Rating Score for each pipe segment. This program will maintain operation of the 
collection system by replacing infrastructure prior to failure.

Project Element
Existing 

Diameter (in)
Proposed 

Diameter (in)
Replace/ 

New
Length 
(miles)

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Project 

Schedule
Annual Sewer Line Replacement
Annual Sewer Line Replacement
Annual Sewer Line Replacement

Annual Sewer Line Replacement

Reimbursement Category

Existing Users

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

As an R&R project, existing users are assigned 100-percent of the project's cost. This project is based 
on are provided in Sewer Pipeline Risk Evaluation and R&R Program. This CIP line item was 
developed so the City can budget for R&R Projects that could come from the CCTV inspection 
program. 

Project Cost Allocation:



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: RR-3A
Project Name: Priority 3 - Annual Sewer Replacement CCTV Score
System Type: Wastewater

Project Description:

Varies Varies R&R 3.85 Varies 2,807,000$         4,818,000$                    6,263,000$                   2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 6,263,000$     
Future Users 0% -$                   

Total 100% 6,263,000$     

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

As an R&R project, existing users are assigned 100-percent of the project's cost. This project is based 
on are provided in Sewer Pipeline Risk Evaluation and R&R Program.

Project Cost Allocation:

Existing Users
Reimbursement Category

Annual Sewer Line Replacement
Project Element

Existing 
Diameter (in)

Proposed 
Diameter (in)

Replace/ 
New

Length 
(miles)

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)
Project 

Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)

Annual Sewer Line Replacement Program based on pipe segments that were CCTV. The purpose of the 
program is to identify and replace sewer infrastructure susceptible to failure using a PACP Structural 
Quick Rating Score for each pipe segment. This program will maintain operation of the collection 
system by replacing infrastructure prior to failure.



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: RR-3B
Project Name: Priority 3 - Annual Sewer Replacement Extrapolated
System Type: Wastewater

Project Description:

Varies Varies R&R 41.98 Varies 25,241,000$      43,325,000$                  56,322,000$                 2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 56,322,000$   
Future Users 0% -$                   

Total 100% 56,322,000$   

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

As an R&R project, existing users are assigned 100-percent of the project's cost. This project is based 
on are provided in Sewer Pipeline Risk Evaluation and R&R Program. This CIP line item was 
developed so the City can budget for R&R Projects that could come from the CCTV inspection 
program. 

Project Cost Allocation:

Annual Sewer Line Replacement

Reimbursement Category

Existing Users

Annual Sewer Line Replacement Program based on extrapolated results from the CCTV scoring. The 
purpose of the program is to identify and replace sewer infrastructure susceptible to failure using a 
PACP Structural Quick Rating Score for each pipe segment. This program will maintain operation of the 
collection system by replacing infrastructure prior to failure.

Project Element
Existing 

Diameter (in)
Proposed 

Diameter (in)
Replace/ 

New
Length 
(miles)

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Project 

Schedule



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: RR-4
Project Name: Priority 4 - Annual Sewer Replacement CCTV Score
System Type: Wastewater

Project Description:

Varies Varies R&R 5.85 Varies 5,288,000$         4,989,000$                    11,800,000$                 2038 & beyond

Notes on Cost Estimation:
Percent Cost ($)

100% 11,800,000$   
Future Users 0% -$                   

Total 100% 11,800,000$   

Annual Sewer Line Replacement Program based on pipe segments that were CCTV. The purpose of the 
program is to identify and replace sewer infrastructure susceptible to failure using a PACP Structural 
Quick Rating Score for each pipe segment. This program will maintain operation of the collection 
system by replacing infrastructure prior to failure.

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)
Project 

Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)Project Element
Existing 

Diameter (in)
Proposed 

Diameter (in)
Replace/ 

New
Length 
(miles)

Annual Sewer Line Replacement

Reimbursement Category

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

 As an R&R project, existing users are assigned 100-percent of the project's cost. This project is based 
on are provided in Sewer Pipeline Risk Evaluation and R&R Program. These Projects fall outside the 
planning period of this Master Plan.

Project Cost Allocation:

Existing Users



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities

CAPITAL IMPROVEMENT PLAN

Project Identification: RR-5
Project Name: Small diameter gravity sewer replacement
System Type: Wastewater

Project Description:

< 8" 8" New Varies 170$                 1,000,000$                   2020
< 8" 8" New Varies 170$                 1,000,000$                   2021
< 8" 8" New Varies 170$                 1,000,000$                   2022
< 8" 8" New Varies 170$                 1,000,000$                   2023
< 8" 8" New Varies 170$                 1,000,000$                   2024
< 8" 8" New Varies 170$                 1,000,000$                   2025
< 8" 8" New Varies 170$                 1,000,000$                   2026
< 8" 8" New Varies 170$                 1,000,000$                   2027
< 8" 8" New Varies 170$                 11,370,000$                 2028-2037
< 8" 8" New Varies 170$                 70,290,000$                2038 & beyond

Notes on Cost Estimation:
Percent Cost ($)

100% 89,660,000$      
Future Users 0% -$                       

Total 100% 89,660,000$      

1,137,000$                                                        
1,500,000$                                                       

The purpose of the program is to replace pipelines smaller than 8-inches in diameter not identified as needing replacing within the planning period of this Master Plan. These pipelines when replaced are 
upsized to a minimum of 8-inches in diameter. These projects are identified during the CCTV inspection program. This Master Plan assumes an allowance of $1,000,000 a year for small diameter pipeline 
replacement projects between 2020 and 2027. This Master Plan assumes an average allowance of $1,137,000 a year for small diameter pipeline replacement projects between 2028 and 2037. 

1,000,000$                                                       
1,000,000$                                                       
1,000,000$                                                       
1,000,000$                                                       
1,000,000$                                                       

Project Element
Existing 

Diameter (in)
Proposed 

Diameter (in)
Replace/ 

New Length (ft)
Unit Cost 

($/ft)
Annual Cost Cost(1)(2)(3)

($/yr)

Long Term Small Diameter Pipe Replacement

Capital Improvement 

Cost(1)(2)(3) 

($)
Project 

Schedule
Annual Small Diameter Pipe Replacement

Annual Small Diameter Pipe Replacement

1,000,000$                                                       
1,000,000$                                                       
1,000,000$                                                       Annual Small Diameter Pipe Replacement

Annual Small Diameter Pipe Replacement
Annual Small Diameter Pipe Replacement
Annual Small Diameter Pipe Replacement
Annual Small Diameter Pipe Replacement

Annual Small Diameter Pipe Replacement

Beyond Planning Period Small Diameter Replac

Reimbursement Category

Existing Users

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

As an R&R project, existing users are assigned 100-percent of the project's cost. This CIP 
line item was developed so the City can budget for replacement Projects that could come 
from the CCTV inspection program. 

Project Cost Allocation:



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities

CAPITAL IMPROVEMENT PLAN

Project Identification: RR-6
Project Name: Lateral R&R Program
System Type: Wastewater

Project Description:

4-6 6 R&R Varies -- 1,000,000$                   2020
4-6 6 R&R Varies -- 1,000,000$                   2021
4-6 6 R&R Varies -- 1,000,000$                   2022
4-6 6 R&R Varies -- 1,000,000$                   2023
4-6 6 R&R Varies -- 1,000,000$                   2024
4-6 6 R&R Varies -- 1,000,000$                   2025
4-6 6 R&R Varies -- 1,000,000$                   2026
4-6 6 R&R Varies -- 1,000,000$                   2027
4-6 6 R&R Varies -- 10,000,000$                2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 18,000,000$  
Future Users 0% -$                  

Total 100% 18,000,000$  

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation:

1,000,000$                                                       
1,000,000$                                                       
1,000,000$                                                       
1,000,000$                                                       

Annual Lateral R&R Program
Long Term Lateral R&R Program

Annual Lateral R&R Program
Annual Lateral R&R Program

This project includes the rehabilitation or replacement of single family laterals. Projects we be identified during the CCTV inspection program. This Master Plan assumes an allowance of $1,000,000 a 
year on lateral R&R projects during the planning period.

Reimbursement Category As an R&R project, existing users are assigned 100-percent of the project's cost. This CIP 
line item was developed so the City can budget for R&R Projects that could come from the 
CCTV inspection program. 

Existing Users

Annual Cost Cost(1)(2)(3)

($/yr)
1,000,000$                                                       
1,000,000$                                                       
1,000,000$                                                       
1,000,000$                                                       
1,000,000$                                                       

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

Capital Improvement 

Cost(1)(2)(3) ($)

Annual Lateral R&R Program

Project 
Schedule

Annual Lateral R&R Program
Annual Lateral R&R Program
Annual Lateral R&R Program
Annual Lateral R&R Program

Project Element
Existing 

Diameter (in)
Proposed 

Diameter (in)
Replace/ 

New Length (ft)
Unit Cost 
($/Unit)



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: RR-7
Project Name: Wood Road Lift Station 
System Type: Wastewater

Project Description:

N/A N/A R/R N/A N/A N/A N/A 3,080,600$                   2020
N/A N/A R/R N/A N/A N/A N/A 587,900$                       2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 3,668,500$     
Future Users 0% -$                   

Total 100% 3,668,500$     

Wood Road Lift Station Improvements based on condition assessment. Near-Term improvements 
include site rehabilitation and upgrades, pump room repairs, and wet well improvements. Long-Term 
improvements include standby generator, fuel tank, and NFPA 820 Code upgrades. Detailed 
descriptions of the recommended Near-Term and Long-Term Improvements are provided in the Sewer 
Lift Station Conditions Assessment Report.

Project 
Schedule

Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)Project Element

Replace/ 
New

Length 
(ft)

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Near-Term Lift Station Projects
Long-Term Lift Station Projects

Reimbursement Category

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Near-Term and Long-Term cost are provided in the Sewer Lift Station Conditions Assessment 
Report.

Project Cost Allocation:

Existing Users



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: RR-8
Project Name: Pierce Street Lift Station
System Type: Wastewater

Project Description:

N/A N/A R/R N/A N/A N/A N/A 689,000$                       2020
N/A N/A R/R N/A N/A N/A N/A 168,000$                       2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 857,000$         
Future Users 0% -$                   

Total 100% 857,000$         

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Near-Term and Long-Term cost are provided in the Sewer Lift Station Conditions Assessment 
Report.

Project Cost Allocation:

Existing Users
Reimbursement Category

Near-Term Lift Station Projects
Long-Term Lift Station Projects

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)
Project 

Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)

Pierce Street Lift Station Improvements based on condition assessment. Near-Term improvements 
include site rehabilitation and upgrades, dry well rehabilitation, wet well improvements, and electrical 
improvements. Long-Term improvements include wet well modifications, and HVAC replacement. 
Detailed descriptions of the recommended Near-Term and Long-Term Improvements are provided in 
the Sewer Lift Station Conditions Assessment Report.



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: RR-9
Project Name: University Knolls Lift Station
System Type: Wastewater

Project Description:

N/A N/A R/R N/A N/A N/A N/A 419,000$                       2021

Notes on Cost Estimation:
Percent Cost ($)

100% 419,000$         
Future Users 0% -$                   

Total 100% 419,000$         

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Site Improvements for Long-Term Recommendations have not been included in CIP as the lift 
station is recommended to be abandoned. Long-Term cost is provided in Condition Assessment 
Report.

Project Cost Allocation:

Existing Users
Reimbursement Category

Near-Term Lift Station Projects
Project Element

Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)
Project 

Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)

University Knolls Lift Station Improvements based on condition assessment. Near-Term improvements 
include site rehabilitation and upgrades, pump and piping replacements, and electrical improvements. 
Detailed descriptions of the recommended Near-Term Improvements are provided in the Sewer Lift 
Station Conditions Assessment Report. Long Term improvements were not recommend because the 
lift station is recommended to be abandoned.



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: RR-10
Project Name: Western Lift Station
System Type: Wastewater

Project Description:

N/A N/A R/R N/A N/A N/A N/A 242,000$                       2023
N/A N/A R/R N/A N/A N/A N/A 218,000$                       2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 460,000$         
Future Users 0% -$                   

Total 100% 460,000$         

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Near-Term and Long-Term cost are provided in the Sewer Lift Station Conditions Assessment 
Report.

Project Cost Allocation:

Existing Users
Reimbursement Category

Near-Term Lift Station Projects
Long-Term Lift Station Projects

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)
Project 

Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)

Western Lift Station Improvements based on condition assessment. Near-Term improvements include 
site rehabilitation and upgrades, pump and piping upgrades, and electrical improvements. Long-Term 
improvements include pump replacement and wet well restoration. Detailed descriptions of the 
recommended Near-Term and Long-Term Improvements are provided in the Sewer Lift Station 
Conditions Assessment Report.



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: RR-111
Project Name: MLK 2 Lift Station
System Type: Wastewater

Project Description:

N/A N/A R/R N/A N/A N/A N/A 94,000$                         2024
N/A N/A R/R N/A N/A N/A N/A 88,000$                         2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 182,000$         
Future Users 0% -$                   

Total 100% 182,000$         

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Near-Term and Long-Term cost are provided in the Sewer Lift Station Conditions Assessment 
Report.

Project Cost Allocation:

Existing Users
Reimbursement Category

Near-Term Lift Station Projects
Long-Term Lift Station Projects

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)
Project 

Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)

MLK 2 Lift Station Improvements based on condition assessment. Near-Term improvements include 
site rehabilitation and upgrades, valve vault repair, and electrical improvments. Long-Term 
improvements include current monitoring equipment, and painting. Detailed descriptions of the 
recommended Near-Term and Long-Term Improvements are provided in the Sewer Lift Station 
Conditions Assessment Report. 



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities
CAPITAL IMPROVEMENT PLAN

Project Identification: RR-12
Project Name: Garden Hills Lift Station
System Type: Wastewater

Project Description:

N/A N/A R/R N/A N/A N/A N/A 423,000$                       2024
N/A N/A R/R N/A N/A N/A N/A 12,000$                          2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 435,000$         
Future Users 0% -$                   

Total 100% 435,000$         

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Near-Term and Long-Term cost are provided in the Sewer Lift Station Conditions Assessment 
Report.

Project Cost Allocation:

Existing Users
Reimbursement Category

Near-Term Lift Station Projects
Long-Term Lift Station Projects

Project Element
Existing Size/ 
Diameter (in)

Proposed Size/ 
Diameter (in)

Replace/ 
New

Length 
(ft)

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)
Project 

Schedule

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)

Garden Hills Lift Station Improvements based on condition assessment. Near-Term improvements 
include site rehabilitation and upgrades, pump replacement and modifications, and electrical 
improvments. Long-Term improvements include site rehvilitation and upgrades. Detailed descriptions 
of the recommended Near-Term and Long-Term Improvements are provided in the Sewer Lift Station 
Conditions Assessment Report. 



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities

CAPITAL IMPROVEMENT PLAN

Project Identification: RR-13
Project Name: Annual Lift Station R&R Program
System Type: Wastewater

Project Description:

N/A N/A R/R N/A N/A N/A N/A 1,500,000$                   2021
N/A N/A R/R N/A N/A N/A N/A 1,500,000$                   2022
N/A N/A R/R N/A N/A N/A N/A 1,500,000$                   2023
N/A N/A R/R N/A N/A N/A N/A 1,500,000$                   2024
N/A N/A R/R N/A N/A N/A N/A 1,500,000$                   2025
N/A N/A R/R N/A N/A N/A N/A 1,500,000$                   2026
N/A N/A R/R N/A N/A N/A N/A 1,500,000$                   2027
N/A N/A R/R N/A N/A N/A N/A 4,500,000$                   2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 15,000,000$      
Future Users 0% -$                      

Total 100% 15,000,000$      

Lift Station R&R Projects

This project includes the rehabilitation or replacement of the remaining 12 lift stations not identified in 
during the condition assessment of this Master Plan Update. This Master Plan Update assumes an average 
allowance of $1,250,000 per lift station over a 10-year period. The annual budget may change as the Lift 
Station R&R program is implemented. 

Project Element
Existing Size/ 
Diameter (in)

Length 
(miles/year)

Replace/ 
New Length (ft)

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Project 

Schedule
Lift Station R&R Projects
Lift Station R&R Projects
Lift Station R&R Projects

Reimbursement Category As a Sewer Master Plan Update, current users are assigned 100-percent of the project's cost.
Existing Users

Lift Station R&R Projects
Lift Station R&R Projects
Lift Station R&R Projects
Lift Station R&R Projects

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation:



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities

CAPITAL IMPROVEMENT PLAN

Project Identification: RR-14
Project Name: Annual Sewer Renewal Program - Waters of the United States
System Type: Wastewater

Project Description:

N/A N/A R/R N/A N/A N/A N/A 1,613,000$                   2020
N/A N/A R/R N/A N/A N/A N/A 1,613,000$                   2021
N/A N/A R/R N/A N/A N/A N/A 1,613,000$                   2022
N/A N/A R/R N/A N/A N/A N/A 1,613,000$                   2023
N/A N/A R/R N/A N/A N/A N/A 1,613,000$                   2024
N/A N/A R/R N/A N/A N/A N/A 1,613,000$                   2025
N/A N/A R/R N/A N/A N/A N/A 1,613,000$                   2026
N/A N/A R/R N/A N/A N/A N/A 1,613,000$                   2027
N/A N/A R/R N/A N/A N/A N/A 9,871,000$                   2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 22,775,000$      
Future Users 0% -$                      

Total 100% 22,775,000$      

Reimbursement Category Current users are assigned 100-percent of the project's cost.
Existing Users

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation:

Grade 5 & 4 Defects
Grade 5 & 4 Defects
Grade 5 & 4 Defects
Grade 5 & 4 Defects
Grade 3 Defects

Grade 5 & 4 Defects

Annual Sewer Renewal Program projects are based on pipe segments that were CCTV becasue of close 
proxmiity to waters of the United States. The purpose of the program is to identify and replace sewer 
infrastructure susceptible to failure using a PACP Structural Quick Rating Score for each pipe segment. 
This program will maintain operation of the collection system by replacing infrastructure prior to failure.

Project Element
Existing Size/ 
Diameter (in)

Length 
(miles/year)

Replace/ 
New Length (ft)

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)

Estimated 

Construction Cost(2) 

($)

Capital Improvement 

Cost(3) ($)
Project 

Schedule
Grade 5 & 4 Defects
Grade 5 & 4 Defects
Grade 5 & 4 Defects



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities

CAPITAL IMPROVEMENT PLAN

Project Identification: RR-15
Project Name: Annual Manhole Renewal Program - Waters of the United States
System Type: Wastewater

Project Description:

N/A N/A R/R N/A N/A N/A N/A 118,000$                       2025
N/A N/A R/R N/A N/A N/A N/A 118,000$                       2026
N/A N/A R/R N/A N/A N/A N/A 118,000$                       2027
N/A N/A R/R N/A N/A N/A N/A 603,000$                      2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 957,000$            
Future Users 0% -$                      

Total 100% 957,000$            

Grade 3 Defects

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation:
Reimbursement Category Current users are assigned 100-percent of the project's cost.

Existing Users

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

Annual Sewer Renewal Program projects are based on manholes that were surveyed because of close 
proximity to waters of the United States. The purpose of the program is to identify and renew manhole 
infrastructure susceptible to failure using a MACP Structural Quick Rating Score. This program will 
maintain operation of the collection system by rehabilitate infrastructure prior to failure.

Project Element
Existing Size/ 
Diameter (in)

Length 
(miles/year)

Replace/ 
New Length (ft)

Unit Cost 
($/Unit)

Baseline 
Construction 

Cost(1) ($)

Estimated 

Construction Cost(2) 

($)

Grade 5 & 4 Defects

Capital Improvement 

Cost(3) ($)
Project 

Schedule
Grade 5 & 4 Defects
Grade 5 & 4 Defects



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities

CAPITAL IMPROVEMENT PLAN

Project Identification: IP-1
Project Name: Annual CCTV Program
System Type: Wastewater

Project Description:

N/A 120 miles/yr N/A 634,000 1.15$               729,100$             1,251,000$                    1,627,000$                   2020
N/A 120 miles/yr N/A 634,000 1.15$               729,100$             1,251,000$                    1,627,000$                   2021
N/A 120 miles/yr N/A 634,000 1.15$               729,100$             1,251,000$                    1,627,000$                   2022
N/A 120 miles/yr N/A 634,000 1.15$               729,100$             1,251,000$                    1,627,000$                   2023
N/A 120 miles/yr N/A 634,000 1.15$               729,100$             1,251,000$                    1,627,000$                   2024
N/A 120 miles/yr N/A 634,000 1.15$               729,100$             1,251,000$                    1,627,000$                   2025
N/A 120 miles/yr N/A 634,000 1.15$               729,100$             1,251,000$                    1,627,000$                   2026
N/A 120 miles/yr N/A 634,000 1.15$               729,100$             1,251,000$                    1,627,000$                   2027
N/A 120 miles/yr N/A 6,340,000 1.15$               7,291,000$         12,515,000$                  16,269,000$                2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 29,285,000$     
Future Users 0% -$                      

Total 100% 29,285,000$     

Project 
Schedule

Total Inspection 

Cost(3) ($)

Annual CCTV Program. It is recommended that the City CCTV the entire collection system and laterals in 
10 year cycles. Based on this the City must CCTV approxiamtely 80 miles of sanitary sewer every year and 
40 miles of private laterals every year.

Estimated Cost(2) ($)Project Element
Existing Size/ 
Diameter (in)

Length 
(miles/year)

Replace/ 
New Length (ft)

Unit Cost 
($/ft)

Baseline 
Inspection 

Cost(1) ($)

Reimbursement Category

Existing Users
Unit cost to CCTV is below indusudtry standard because it is assumed that the City will provide part of 
the labor force to CCTV contracted.

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation:

Annual CCTV
Annual CCTV
Long Term CCTV

Notes:

Annual CCTV

Annual CCTV
Annual CCTV
Annual CCTV
Annual CCTV
Annual CCTV



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities

CAPITAL IMPROVEMENT PLAN

Project Identification: IP-2A
Project Name: Force Main Assessment - Phase 1
System Type: Wastewater

Project Description:

4 PVC Inspection 570 10$                   5,700$                 10,000$                          13,000$                         2027
4 DIP Inspection 15 10$                   200$                     1,000$                             1,000$                            2028-2037
4 DIP Inspection 15 10$                   200$                     1,000$                             1,000$                            2028-2037
6 PVC Inspection 740 10$                   7,400$                 13,000$                          17,000$                         2025
4 PVC Inspection 870 10$                   8,700$                 15,000$                          19,000$                         2028-2037
6 STL Inspection 1,670 10$                   16,700$               29,000$                          37,000$                         2026
6 Techite Inspection 1,540 10$                   15,400$               26,000$                          34,000$                         2024

12 VCP Inspection 30 10$                   300$                     1,000$                             1,000$                            2024
4 DIP Inspection 1,250 10$                   12,500$               21,000$                          28,000$                         2028-2037
4 PVC Inspection 4,600 10$                   46,000$              79,000$                          103,000$                       2028-2037
-- -- Inspection -- 10$                   -$                     -$                                 -$                                
8 VCP Inspection 280 10$                   2,800$                 5,000$                             6,000$                           2026
8 PVC Inspection 200 10$                   2,000$                 3,000$                             4,000$                           2028-2037

24, 30 ML&C, DIP Inspection 29,690 10$                   296,900$            510,000$                        662,000$                      2024
6 PVC Inspection 1,570 10$                   15,700$               27,000$                          35,000$                         2028-2037
8 PVC Inspection 2,780 10$                   27,800$               48,000$                          62,000$                         2028-2037
6 PVC Inspection 640 10$                   6,400$                 11,000$                           14,000$                         2025
6 PVC Inspection 770 10$                   7,700$                  13,000$                          17,000$                         2025

16 Unknown Inspection 8,180 10$                   81,800$               140,000$                        183,000$                       2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 1,237,000$      
Future Users 0% -$                  

Total 100% 1,237,000$      

Bryant Park Lift Station 

Estimated Inspection 

Cost(2) ($)Material(s)
Replace/ 

New Length (ft)
Unit Cost 

($/ft)

Baseline 
Inspection 

Cost(1) ($)

The Smart Ball® is a free-swimming technology equipped with an acoustic sensor, which helps identify acoustic activities associated with leaks and gas pockets. It also allows inspections while the 
pipe is in service. The tool is typically inserted at a check valve at a pump station and is allowed to traverse an active pipeline, while recording changes in the acoustic profile. Smart Ball® provides 
accurate locations of gas pockets and/or large leaks. The main purpose of using a Smart Ball® is to identify specific areas along the length of the entire force main that are prone to corrosion (i.e. 
identify gas pockets). It does not provide information on the structural integrity of the pipe itself. The specific inspections methods are conceptual and are likely to change depending on lift station 
and force main characteristics program implementation.

La Sierra Lift Station
MLK #1 Lift Station 

Crystal Mtn. Lift Station
Lakewood Lift Station
Dexter Lift Station 
Fairgrounds Lift Station
Garden Hills Lift Station 
JFK Lift Station 

Total Inspection 

Cost(3) ($)
Project 

Schedule
Apostle Lift Station

Project Element

Existing 
Diameter(s) 

(in)

Crest & Ontario Lift Station

Atherton Lift Station

Unit Cost is based on a budgetary quote provided by Pure Technologies. Includes installation, testing, 
data analysis, and report.

Reimbursement Category

Existing Users

Western Lift Station 
Wood Road Lift Station 

Project Cost Allocation:

MLK #2 Lift Station 
Pierce Street Lift Station
River Crest Lift Station 
Spring Mtn. Lift Station 
University Knolls Lift Station 

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities

CAPITAL IMPROVEMENT PLAN

Project Identification: IP-2B
Project Name: Force Main Assessment - Phase 2
System Type: Wastewater

Project Description:

4 PVC Inspection 570 2,000$            2,000$                 3,000$                             4,000$                           2028-2037
4 DIP Inspection 15 2,000$            2,000$                 3,000$                             4,000$                           2028-2037
4 DIP Inspection 15 2,000$            2,000$                 3,000$                             4,000$                           2028-2037
6 PVC Inspection 740 2,000$            2,000$                 3,000$                             4,000$                           2026
4 PVC Inspection 870 2,000$            2,000$                 3,000$                             4,000$                           2028-2037
6 STL Inspection 1,670 2,000$            4,000$                 7,000$                             9,000$                           2027
6 Techite Inspection 1,540 2,000$            4,000$                 7,000$                             9,000$                           2025

12 VCP Inspection 30 2,000$            2,000$                 3,000$                             4,000$                           2025
4 DIP Inspection 1,250 2,000$            4,000$                 7,000$                             9,000$                           2028-2037
4 PVC Inspection 4,600 2,000$            10,000$               17,000$                           22,000$                         2028-2037
-- -- Inspection -- 2,000$            -$                     -$                                 -$                                
8 VCP Inspection 280 2,000$            2,000$                 3,000$                             4,000$                           2027
8 PVC Inspection 200 2,000$            2,000$                 3,000$                             4,000$                           2028-2037

24, 30 ML&C, DIP Inspection 29,690 2,000$            60,000$              103,000$                        134,000$                       2025
6 PVC Inspection 1,570 2,000$            4,000$                 7,000$                             9,000$                           2028-2037
8 PVC Inspection 2,780 2,000$            6,000$                 10,000$                          13,000$                         2028-2037
6 PVC Inspection 640 2,000$            2,000$                 3,000$                             4,000$                           2026
6 PVC Inspection 770 2,000$            2,000$                 3,000$                             4,000$                           2026

16 Unknown Inspection 8,180 2,000$            18,000$               31,000$                          40,000$                         2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 285,000$         
Future Users 0% -$                  

Total 100% 285,000$         

Ultrasonic thickness testing is used for external spot testing. Areas of potential corrosion (gas pockets) would have to be identified prior to using this technology. Ultrasonic thickness testing requires 
excavating to expose the pipe. This would be recommended depending on the results of the Smart Ball® analysis. The specific inspections methods are conceptual and are likely to change depending 
on lift station and force main characteristics program implementation.

Project Element

Existing 
Diameter(s) 

(in) Material(s)
Replace/ 

New Length (ft)
Unit Cost 

($/Test Pit)

Baseline 
Inspection 

Cost(1) ($)

Estimated Inspection 

Cost(2) ($)

Total Inspection 

Cost(3) ($)
Project 

Schedule

Reimbursement Category

Existing Users

Apostle Lift Station
Atherton Lift Station
Bryant Park Lift Station 
Crest & Ontario Lift Station

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation:

JFK Lift Station 

Crystal Mtn. Lift Station

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

Assumes one test pit per 1,000 feet of pipe. 

Lakewood Lift Station
Dexter Lift Station 
Fairgrounds Lift Station
Garden Hills Lift Station 

La Sierra Lift Station
MLK #1 Lift Station 

Western Lift Station 
Wood Road Lift Station 

MLK #2 Lift Station 
Pierce Street Lift Station
River Crest Lift Station 
Spring Mtn. Lift Station 
University Knolls Lift Station 



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities

CAPITAL IMPROVEMENT PLAN

Project Identification: IP-2C
Project Name: Force Main Assessment - Phase 3
System Type: Wastewater

Project Description:

24, 30 ML&C, DIP Inspection 29,690 35$                   1,039,200$         1,784,000$                    2,319,000$                   2025
16 Unknown Inspection 8,180 35$                   286,300$            491,000$                        639,000$                      2028-2037

Notes on Cost Estimation:
Percent Cost ($)

100% 2,958,000$     
Future Users 0% -$                  

Total 100% 2,958,000$     

Notes:

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

The Pipe Diver® tool is a free-swimming device that uses electromagnetic technology to measure pipe wall thickness along the length of the pipe. It also allows inspections while the pipe is in service. 
Insertion of the Pipe Diver® tool would require a 16-inch port. Most likely a tee fitting would have to be installed to allow access to the pipe, which can be done without taking the pipe out of service. 
The fitting would also be permanent and can be used for future inspections. The Pipe Diver® would not provide pipe wall thickness data at locations where there are gas pockets (the locations where 
this data is most critical). Therefore, all gas pockets identified from the Smart Ball® analysis would have to be addressed (by installing an ARV) prior to using the Pipe Diver®. The specific inspections 
methods are conceptual and are likely to change depending on lift station and force main characteristics program implementation.

Project 
Schedule

Pierce Street Lift Station
Wood Road Lift Station 

Length (ft)
Unit Cost 

($/ft)

Baseline 
Inspection 

Cost(1) ($)

Estimated Inspection 

Cost(2) ($)

Total Inspection 

Cost(3) ($)Project Element

Existing 
Diameter(s) 

(in) Material(s)
Replace/ 

New

Unit Cost is based on a budgetary quote provided by Pure Technologies. Includes installation, testing, 
data analysis, and report. 

Reimbursement Category

Existing Users

(2)     Estimated Construction Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation:



City of Riverside
Update of the Integrated Master Plan for the Wastewater Collection System and Treatment Facilities

CAPITAL IMPROVEMENT PLAN

Project Identification: IP-3
Project Name: Pilot Odor Control Program
System Type: Wastewater

Project Description:

-- -- -- 6 1,600$            9,600$                 16,000$                          21,000$                         2020
-- -- -- 1 50,000$          50,000$               86,000$                          112,000$                       2021
-- -- -- -- -- 300,000$            515,000$                        669,000$                      2022
-- -- -- -- -- 300,000$            515,000$                        669,000$                      2023

Notes on Cost Estimation:
Percent Cost ($)

100% 1,471,000$      
Future Users 0% -$                  

Total 100% 1,471,000$      

(1)     ENR Las Angels Construction Cost Index for February 2017 is 11,555.

(2)     Estimated Cost includes a 30% contingency, 10% for general conditions, 15% for general contractor, and 4.375% for sales tax of the baseline cost.

(3)     Total project cost includes a 30% markup of the estimated construction cost that accounts for engineering, management, and legal fees.

Project Cost Allocation:
Reimbursement Category H2S Loggers unit price is based on a budgetary quote provided by Detection Instruments. Odor 

Control Study is based on a budgetary quite provided by V&A Engineering. The study includes 
installation, testing, and data analysis, for 10 sites, sytem modeling and a conceptual design report.

Existing Users

Purchase H2S Logger

Notes:

Implement Odor Control Phase 1
Odor Control Study

Implement Odor Control Phase 2

The odor control program should be implemented as a pilot program for the highest priority areas determining its impact before committing to a larger scale program. The pilot H 2S monitoring 
program will consist of 25 H2S monitoring locations installed within the six priority areas and collect two weeks of data. It is assumed the City will purchase six H 2S loggers. The pilot study will consist 
of a total of ten H2S loggers, and differential pressure loggers that will collect data for one week. Wastewater grab samples will be taken at the monitoring sites to determine the amount of dissolved 
sulfide. Sulfide generation and headspace ventilation modeling will be conducted if needed. The consultant will recommend and develop a conceptual odor control solution for the problem areas. The 
City will implement odor controls based on the H2S Monitoring and Odor Control Study. The City should implement different pilot scale odor controls. This will allow the City to compare each 
methods ability to control odors as well as the level of difficulty to implement each control method.

Project Element

Existing 
Diameter(s) 

(in) Material(s)
Replace/ 

New Amount
Unit Cost 
($/each)

Baseline Cost(1) 

($) Estimated Cost(2) ($)
Total Project Cost(3) 

($)
Project 

Schedule
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Chapter 11 

COLLECTION SYSTEM ODOR CONTROL 

11.1   Purpose 

The City contracted with Carollo to respond to their concerns regarding odor complaints within 
the wastewater collection system. The City suspects that California's ongoing drought has caused 
a decrease in flows and an increase in loadings to the collection system and the RWQCP. Reduced 
flows in the collection system can ultimately alter the wastewater stream chemistry such that it 
favors H2S production, a compound often associated with odor.  

The purpose of this evaluation is to review these issues and develop potential solutions for 
mitigating impacts.  

11.2   Background 

Various odor elements can contribute to the presence of H2S in a wastewater collection system. 
H2S odors typically indicate anaerobic conditions (lack of oxygen), which can lead to corrosion of 

collection system infrastructure. An effective odor control program minimizes H2S production 
(and septic conditions), thereby minimizing the degree of corrosion. 

This Section describes the biological and chemical processes involved in the formation of odor and 
corrosion-causing compounds, in particular H2S, and the factors affecting H2S production. 

11.2.1   Odor Causing Compounds 

Odors generated from domestic wastewater solids are usually low in concentration, but high in 
volume (i.e., highly diluted). Most of these compounds result from the anaerobic decomposition 

of organic matter containing sulfur and nitrogen. Inorganic gases produced from this anaerobic 
decomposition include H2S, NH3, CO2, and CH4. Other odor-causing substances include organic 
vapors such as mercaptans, indoles, skatoles, and nitrogen-bearing organics.  

The primary offensive odors associated with domestic wastewater are caused by H2S, methyl 
mercaptan, dimethyl sulfide, and dimethyl disulfide. These odors are often characterized by the 
following: 

• Hydrogen sulfide – “rotten eggs”. 
• Methyl mercaptan – “decayed cabbage”. 
• Dimethyl sulfides – “decayed vegetables”. 

Although H2S is not the only odor of concern in wastewater collection and treatment systems, it 
is usually the most common and most significant, particularly at WTP inlet facilities. H2S is a 
colorless gas that is extremely toxic at high concentrations and can pose a safety concern for 
wastewater professionals.  

Sulfur is present in human and livestock excreta. Sulfur is normally present in domestic 

wastewater in the form of organic sulfides such as mercaptans and disulfides. Another source of 
sulfur in domestic wastewater is sulfate. Sulfates are found in almost all water supplies. The sulfate 
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ion is also one of the major dissolved components of rain and can enter the sewer system by I/I. 
Sulfates are also found in common household products, such as detergents and personal care 
products. Sulfate concentrations in wastewater can vary from several to hundreds of mg/L. In 
June 2016, RWQCP influent sulfate concentrations were reported at 81 mg/L. 

H2S typically causes some of the worst odor problems from the public’s perception, because 
humans can sense it at very low concentrations. The practical limit of detectability (odor threshold 
level) is normally in the range of 0.001 to 0.01 mg/L by volume in air. Therefore, it is important 
that all odor sources be contained and treated to maintain very low outlet concentrations. 
Conditions leading to H2S formation generally favor the production of other odorous organic 
compounds. Thus, solving H2S problems can often alleviate odors from other compounds as well. 

11.2.2   H2S Formation in Wastewater Collection Systems 

In wastewater, sulfate is first converted to H2S in a series of three steps, which are illustrated on 
Figure 11.1 and summarized subsequently. 

 

Figure 11.1 H2S Formation in Wastewater Collection Systems 

Step One: Biological Transformation of Sulfate to Sulfide 

A slime layer (biofilm) forms at the bottom of wastewater pipes below the water level when 
wastewater is transported at low velocities. The slime layer is made up of anaerobic bacteria 
(including sulfate-reducing bacteria) and debris that settles out of the wastewater. In the absence 

of dissolved oxygen and nitrate, the sulfate-reducing bacteria in the slime layer will utilize sulfate 
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as an oxygen source for the assimilation of organic matter. The end product of this biological 

transformation is sulfide. 

When anaerobic conditions prevail in a sewer system, sulfate present in the wastewater is reduced 
to sulfide by sulfate-reducing bacteria residing in biofilms on the walls of the pipelines. This results 
in emission of H2S to the sewer atmosphere, causing odor and corrosion problems in partially-full 
pipe sections, manholes, vent pipes and other places in contact with air. Rising mains, which 
normally operate full and thus lack oxygenation, contribute considerably to H2S production in a 
sewer system.  

Step Two: Chemical Equilibrium of the Sulfide Species 

The sulfide produced in step one diffuses from the slime layer into the wastewater where it exists 

as three species in equilibrium: H2S, HS-, and S2
-. The proportion of these species depends on the 

pH of the wastewater. 

Step Three: Liquid-Gas Phase Partitioning of the H2S 

If air is present above the wastewater in the sewer pipe (when the pipe is not flowing full), a portion 

of the dissolved H2S will volatilize (escape into the gaseous phase). The ionic sulfide species, HS- 
and S2

-, do not volatilize and remain dissolved in the wastewater. 

11.2.3   Factors Impacting H2S Production 

H2S production depends on both the chemical properties of the wastewater and the 
physical/hydraulic characteristics of the collection system. Chemical properties include pH, 
temperature, conductivity, ORP, and the concentration of organic matter, nutrients, sulfate, and 
dissolved oxygen present in the wastewater. The physical/hydraulic characteristics that affect H2S 
production include flow velocity, turbulence, and retention time of the wastewater. How these 
factors affect H2S production are described in the following:  

• pH: More H2S will volatilize under low pH conditions (acidic conditions). The percentage 

of dissolved sulfide existing as H2S is 99 percent at a pH of 8 compared to 9 percent at a 

pH of 5.  
• Temperature: Sulfide production is directly proportional to the temperature of the 

wastewater. Warmer temperatures increase the metabolic activity of the 
sulfate-reducing bacteria leading to increased sulfide production. Higher temperatures 
also enhance volatilization of dissolved H2S. 

• Conductivity: Higher conductivity promotes corrosion. 
• ORP: ORP indicates whether the water is aerobic (positive ORP) or anaerobic (negative) 

and what type of biochemical reactions are favored. ORP values of -50 mV or less indicate 
sulfide presence and H2S formation. ORP values of -100 mV or less indicate sulfuric acid 
formation and potential corrosion. 

• Organic Matter, Nutrients, and Sulfate: Sulfide generation rates increase with increasing 
concentrations of organic matter, nutrients, and sulfate. 

• Dissolved Oxygen: Anaerobic bacteria consume sulfate and convert it to sulfide only in the 
absence of dissolved oxygen. Sulfide generation increases with decreasing dissolved 

oxygen concentration in the wastewater. 
• Flow Velocity: Low velocities in wastewater pipelines allow solids and other debris to settle 

out on the bottom of the pipes. This increases the surface area available for the 
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sulfate-reducing bacteria to grow, which increases the slime layer and leads to increased 
sulfide production.  

• Flow Turbulence: An increase in flow turbulence has two opposing effects on H2S 
production. Turbulence keeps the wastewater well mixed, which increases the dissolved 

oxygen concentration and limits sulfide production. However, if H2S is already present in 
the dissolved state, more turbulence increases the amount of dissolved H2S released into 
the air. 

• Detention Time: Longer detention time in the wastewater collection system enhances 
anaerobic conditions and results in increased sulfide production. 

11.3   Data Collection and Analysis 

This Section summarizes the available data collected to help with this analysis. The data collected 
is used to determine if relationships exist between high concentration of odor service request and 
favorable H2S production conditions. The data collected consist of the following historical odor 
service requests, existing odor controls, and hot sport areas.  

The City received 333 sanitary sewer odor service requests between January 1, 2013 and 

November 13, 2018 that were associated with the sanitary sewer collection system. Odor service 
requests related to storm drains were removed for this analysis. Figure 11.2 shows wastewater 
related odor service requests locations by year. This Figure shows isolated odor incidents as well 
as groupings. Appendix A summarizes all of the City's sanitary sewer odor service requests.  

11.3.1   Historical Flow and Load 

The City suspects that the California drought caused flow and load changes which ultimately led 
to increased odor generation. To determine if there is a correlation we compared historical 
sanitary sewer odor service requests with historical RWQCP inflows and loads. 
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 Figure 11.2  Sanitary Sewer Odor Service Requests by Year
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Annual sanitary sewer odor service requests were compared to AAF, isolated to service area, to 
determine if there is a correlation between odors service requests and drought flow conditions. 
Figure 11.3 illustrates the amount odor service requests per year along with AAF from the City's 
collection system for years 2013 through 2016. Due to the limited data, it is inconclusive if drought 
conditions have led to increased odor service requests. 

 

Figure 11.3 Sanitary Sewer Related Odor Service Requests and AAF by Year 

To understand seasonal variations in odor incidents we looked at the total number of odor service 
requests compared to average historical flow rates by month. Figure 11.4 shows the total number 
of odor service requests by month and average monthly flows for years 2013 through 2016. Most 
odor service requests occurred between October through December. This was unusual 
considering these months are not the City's hottest months in a year, and higher temperatures 
contribute to both increased sulfide production and increased volatilization of dissolved H2S. 

 

Figure 11.4 Sanitary Sewer Related Odor Service Requests and Average Flow by Month 
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According to the 2016 Annual Water Quality report, the City measured an influent sulfate 

concentration of 81 mg/L during Q2. Carollo was unable to acquire additional influent sulfate 
concentrations to compare historical loading. 

11.3.2   Hot Spot Areas 

Hot spot areas show areas in the collection system that undergo high frequency cleaning and areas 
subject to FOG blockages. Note that the actual cause for of an odor incident is unknown. This 
exercise is to determine preliminary causes of odor incidents due to limited sampling data.  

Pipelines in the system with known high frequency cleaning were compared with historical odor 
service requests to determine areas where blockages could contribute to H2S production. 
Figure 11.6 compares pipes flagged for high frequency cleaning with historical odor service 
requests. As shown on the Figure there is no clear relationships between pipelines flagged for high 
frequency cleaning and repeat odor complaints. According to Figure 11.5, there were 38 odor 

service requests that occurred along pipelines flagged for high frequency cleaning. There were 
three area where there was either a large grouping or repeat odor service requests. 

The City's FOG source control program contains policies and practices to limit the introduction of 

FOG into the sewer system. The program is administered by the Environmental Compliance 

Section. Environmental Compliance inspectors visit restaurants, kitchens and other known FOG 

producing facilities to verify compliance with municipal codes. During a February 2019 meeting 

with the client it was brought to our attention that the City does not currently require a FOG permit 

for restaurants and other FSEs in its jurisdiction.  

Figure 11.6 compares historical odor service requests and areas subject to FOG blockages. The 

areas subject to FOG blockages is based on the City's SSMP September 2016. According to 

Figure 11.6, there were only 13 odor service requests within areas subject to FOG blockages. All 

but two location appear to be isolated incidents. 
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11.4   Hydraulic Evaluation 

A collection system's hydraulic conditions influence H2S production. This Section discusses 
specific evaluation criteria used to determine areas where hydraulic conditions favor H2S 
production. The collection system hydraulic model is only a trunk sewer model so it does not look 
at smaller diameter pipes, e.g., pipes less than 10-inches in diameter. Due to the limited amount 
of data per odor complaint response the following hydraulic conditions were used to develop the 
hydraulic model.  

11.4.1   Gravity Sewer Velocity 

It is important to understand a gravity sewer’s velocity impact on H2S production because: 

• In general, higher velocities result in lower H2S production. However, if H2S is already in 
the dissolved state, then higher velocities are likely to cause H2S to be released into the 
air. 

• Solids Settling - Solids deposition is likely avoided with adequate velocities. When solids 
settle on the pipes floor this in turn causes increased friction which slows the wastewater 
flow rates. Slower flows result in more solids settling. 

Traditionally, a minimum velocity of 2 fps for full flowing pipes for self-cleaning was developed 
based on experience. This velocity criteria is used to calculate minimum pipe slopes based on full 
pipe conditions. Maintaining high velocities enables the wastewater flows to scour solids that 
accumulated on the sewer floor. However, under low flow conditions pipes might not reach 2 fps 

thus allowing for solids to accumulate in the sewer. This evaluation uses the hydraulic model to 
show gravity sewer's minimum velocities under existing ADWF conditions. 

Figure 11.7 shows the modeled minimum velocities under existing ADWF conditions and historical 
odor service requests. The hydraulic analysis shows some pipes will experience velocities below 
2 fps (low velocities). Upon further review the model showed that these low velocities occur for a 
short period. 

11.4.2   Gravity Sewer Flow Depth 

Knowing the flow depth of gravity sewer pipes is important to understand the headspace available 
for surface reaeration. A pipe with a greater flow depth will have less air space. Less headspace 
results in less available oxygen from the air above, causing sewers to become anaerobic which 
favors H2S production. It is important to consider wastewater characteristics, temperature, and 
detention time when determining the state of the wastewater in this analysis. However, for the 
purpose of this analysis we are interested in looking at the modeled system hydraulics. The 
hydraulic model was used to determine if adequate surface reaeration of the wastewater stream 
is a possibility. It is recommended that to maintain adequate surface reaeration of the wastewater 
stream, there must be adequate air space in the pipe. In circular pipes that are more than 
two-thirds full for a significant amount of time, adequate reaeration becomes a problem. For the 
purpose of this analysis, pipes that exceeded 2/3 capacity under existing ADWF conditions were 
flagged. Figure 11.8 shows the pipes percent full under ADWF conditions and historical odor 
complaints. There was one long section of gravity sewer that exceeds two-thirds shown on 
Figure 11.8. This section goes through the Victoria Golf Club. The City has an existing 

improvement project to mitigate an existing capacity deficiency, the Tequesquite Arroyo Trunk 
Sewer Replacement Phase IIB (S-2108). 



CITY OF RIVERSIDE | VOL 3 | CH 11 | COLLECTION SYSTEM ODOR CONTROL 

11-14 | JUNE 2019 | FINAL 

11.4.3   Force Main Considerations 

Pipes that flow full will likely favor H2S production. Because force mains are designed to flow full, 

it is important to understand their hydraulic conditions when considering systemic H2S 
production.  

For the purpose of this hydraulic analysis, we are interested in both ensuring that force mains 
reach a scouring velocity of 3.5 fps and that velocities do not fall below 1.4 fps. Only Pierce Street 

and Wood Road Lift Stations' force mains were analyzed. The hydraulic analysis showed the 
following under existing ADWF conditions:  

• Pierce Street 24-inch diameter force main: The modeled force main's average velocity is 
1.3 fps and is unable to reach the scouring velocity of 3.5 fps. 

• Wood Road 16-inch diameter force main: When operating, the lift station's velocity fell 
below 3.15 fps and is unable to reach a scouring velocity of 3.5 fps. 

11.4.4   Sources of Turbulence 

Turbulent flow conditions prevent H2S production, but if H2S is already dissolved in the 
wastewater stream, the dissolved H2S will be released to the atmosphere. Specific sources of 
turbulence include; manholes with drop inlets, supercritical flow, manholes with colliding flows, 
manholes with sharp bends, and force main discharge. This evaluation relies on observations of 
the collection system hydraulics. These sources will be discussed later in Section 11.6, Areas of 

Interest. 

11.5   Existing Odor Control 

This Section summarizes the City's existing efforts to respond to odor complaints as well as 
present our finds of how other sanitary sewer districts respond to odor complaints. This Section 
also summarizes the City's permeant odor control facilities.  
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11.5.1   Odor Control Response 

The City does not have a formal SOP when responding to an odor complaint. However, City staff 
provided a description of the tasks preformed when responding to an odor complaint. Odor 
complaints responses are limited to the responding technician's ability to detect sewer related 
odors in the area of the complaint. Descriptions of odor complaint responses are as follows: 

• By default, check the manholes in the vicinity for any signs of blockages or odor causing 
debris. 

• If the complaint references an ongoing issue, then the technicians will take air samples 
around the identified manholes. 

• If City staff confirms odors, then they will take appropriate action to mitigate odor. The 
mitigation measures include the following: 
 Cleaning pipelines. 
 Cork manholes. 
 Install odor blocks. 
 Modify cleaning frequencies. 

• The City will only collect wastewater samples when a more formal investigation is 
conducted of a persistent odor. 

• In some cases, the City might implement a more permanent solution to address ongoing 
issues. For instance, the City installed inverted siphons that connect to the Santa Ana 
Trunk Sewer to address odors in the Grand neighborhood. 

11.5.2   Odor Controls Facilities 

The City has three permanent odor control facilities which continuously dose with sodium 
hypochlorite. The following describes the location and chemical dose of these facilities: 

• Pierce Street Lift Station with a capacity of 178 gpd. 
• Wood Road Lift Station with a capacity of 178 gpd. 
• Tequesquite Avenue at Tequesquite Community Garden with a capacity of 142 gpd. 

Tequesquite was installed to specifically to address odor issues in both the Santa Ana Trunk and 
odors that are migrating into the encompassing Grassy Trail and Rio Rancho Streets. 

11.5.3   Response of Other Agencies to Collection System Odors 

Carollo contacted to reach out to other sanitation districts to find out how they respond to odor 
complaints. Carollo received feedback from OSCD. The proceeding list is an account of OCSD's 
staff: 

• During the past 15 years, the combined influent flows reduced from 240 mgd to 185 mgd. 

Similarly, wet weather events have also decreased in a higher magnitude. 
• OCSD has increased the number of pipelines it cleans due to the lower average flows, 

which has led to additional solids setting. This is especially apparent in areas with little 
slope or traditionally problem areas. 

• The district uses chemical additions for odor control. 
• Syphons are cleaned at a routine high frequency. 
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• The district lines pipe with excessive corrosion. 
• The district said that there is a tradeoff with grout sealing manhole covers to prevent RD II 

and reduce venting of sewers. This has caused H2S to buildup in in the sewers resulting in 
increased corrosion.  

11.6   Areas of Interest 
These areas were developed based on a grouping of odor service requests, and are shown on 
Figure 11.9. Odor production in a sanitary sewer system is a complex issue with many variables 

that can contribute to the cause for foul odors. With limited data, it is hard to conclusively identify 
causes. However, potential causes have been identified based on observations. Further studies are 
recommended to determine possible solutions. The following areas were identified and prioritized 
based on trend observations and problem areas arising from customer service requests along with 
the results of the hydraulic modeling. 

11.6.1.1   Area 1 

The model shows that this trunk sewer is able to maintain sufficient velocities. The Pierce Street 
Lift Station force main discharge is located upstream of the odor complaints in this area. The force 
main pipelines are large diameter and very long. The model shows that the force main pipelines 
experience times of very low velocities. It is suspected that the low velocities in the force main 

pipelines cause anaerobic conditions and settlement. It is suspected that high flows push settled 
sludge in slugs into downstream gravity sewers where bends cause turbulent conditions allowing 
dissolved H2S to become volatized into the open air space in the gravity sewer segments. 

11.6.1.2   Area 2 

This area has a high number of scattered odor complaints. It is difficult to determine the cause of 
odor complaints in this area because these odor service requests did not occur within FOG 

hotspots and one repeat incident occurred along a high frequency cleaning line. The odor 
complaints exist near the most upstream end of their respective sewers. It is uncommon for high 

amounts of H2S to be generated along small diameter sewers near the most upstream proportion 
in the sewer for the following reasons: 

• Small residence time is less than two hours thus unlikely that that dissolved oxygen has 

been depleted 
• Small sewer hydraulics typically allow for high oxygen transfer rates between sewer 

atmosphere and wastewater. 
• High strength industrial wastewater is not normally found along these sewers. 

One potential cause could be that H2S production occurs outside these sewers but is venting from 
these sewer manholes. 

11.6.1.3   Area 3 

The sewer odor complaints in this area did not begin until 2017 which was around the completion 

of the Santa Ana Trunk Sewer. It would be unusual for this area to experience H2S productions for 
many of the same reasons listed for Area 2. It is likely that the Santa Ana Trunk Sewer is venting 

through the smaller sanitary pipelines. The City identified this area as a problem and has taken 
steps to mitigate the problem by isolating the Santa Ana Trunk atmosphere from the Grand 

Neighborhood. The smaller sanitary pipelines were isolated and the odor issues were rectified by 
the installation of inverted siphons in the pipelines prior to where the mains connect to the Santa 
Ana Trunk Sewer. 
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11.6.1.4   Area 4 

Like Areas 2 and 3, these odor complaints occur further upstream. However, many of the 
complaints occur along pipelines with high frequency cleaning and/or within areas likely to 
become blocked by FOG. It is suspected that debris within the collection system is the main cause 
of odor service requests in this location. The City is considering putting in a chemical feed system 
that would use bleach to control odors. 

11.6.1.5   Area 5 

The odor service requests in this area occur along lines with high velocities. There is a parallel 
sewers that connects to the trunk line that has very low velocities. It is suspected that odors are 
being generated in the southern line and are migrating to the east and west at connection points 
with the northern sewer. This section is also downstream of industrial users that can lead to higher 
strength wastewater. 

11.6.1.6   Area 6 

The odor service requests occur further downstream in the collection system where two sewers 
flows combine. A potential explanation for the localized odor is that the H2S is produced upstream 
in the collection system and is transferred from the dissolved state to the sewer atmosphere 
because of the localized turbulent conditions. The longer detention time allows for dissolved 
oxygen depletion thus H2S production. The colliding flows within the manhole would cause 
turbulent conditions allowing H2S to transfer from the dissolved state to the sewer atmosphere.  

11.7   Recommendations 

This Section discusses the recommended actions that the City should take to prevent, manage, 
and mitigate odor complaints in its wastewater collection system. The recommendations consist 
of a formal odor response program, and an odor control program.  

11.7.1   Odor Response Program 

Many factors must be taken into consideration when evaluating a collection system and 
developing an odor control program, including: 

• The source of odor. 
• Wastewater characteristics that may impact the production of odor-causing compounds. 
• Which areas are contributing the most to H2S. 
• Any physical characteristics of the collection system that would make certain treatments 

ineffective or not possible including long retention times, gravity versus force mains, and 
pipe velocity. 

For those reasons a formal Odor Response Program is recommended. The purpose of the program 
is to standardize data collection, management, and analysis so the City can make informed 
decisions. Data collection begins during the odor complaint response. The following are 
recommendations that should be part of the City’s response program: 

• Develop a standard Odor Complaint Response Form that City crews will use to document 
their findings and actions, and subsequently submit for data entry. 
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• Odor complaints will be divided into five categories: 
 Primary Sewer Ventilation - sanitary sewer related odors due to positive pressure 

from manholes and other sewer structures. 
 Anaerobic Conditions - sanitary sewer odors due to anaerobic conditions caused by 

blockages, full, or slow flow sewer lines. 
 Isolated Incident - sanitary sewer odors due to the City having to open sewers for 

routine maintenance and/or construction projects. 
 Other City Related Issues - odors not related to sanitary sewers that fall under the 

City's responsibility (e.g., storm drains). 
 Non-City Related Issues - Non-sewer odors due to owner trouble. The odor is the 

result of improper maintenance along private lateral. 
• Field crew will measure H2S levels and air pressure in sewers to determine the quantity 

and quality of sewer venting gas. 
• Collect and analyze wastewater samples to determine the odor causing wastewater 

characteristics sewage such as total sulfide, dissolved sulfide, dissolved oxygen, BOD and 

pH. 
• Document physical conditions using written testimony and photos. Descriptions of 

interest, pipes physical condition, obvious corrosion, depth of deposited sediment, root 
intrusion, flow conditions. 

• Research physical characteristics of the sewer system including restrictions and gas 
constrictions. 

• Analyze all data and information collected to determine the cause of the odors. The 
investigating parties will determine if routine maintenance is necessary to prevent odors 
or identify a particular method to mitigate a repeat complaint. 

• If odor is not present when crew arrives and cause of odor is unknown, it is recommended 
that crew makes a follow-up visit at the approximate time of complaint to collect data.  

It is recommended that the City regularly updates and tracks gravity sewers that experience 

defects due to corrosion as corrosion is a common indicator of H2S production. Pipelines with 
corrosion will be identified during the City's proposed annual CCTV inspection program. This will 
help the City to target certain areas for monitoring. 

11.7.1.1   Additional Operation and Maintenance Recommendations 

If a problem is not corrected by higher frequency routine maintenance, it is recommended that 
that City uses caustic shock dosing. Caustic shock dosing is when caustic soda is added directly to 
the collection system through a manhole upstream of the H2S production. This method is flexible 

and can be mobilized quickly. The application is ideal for the sewers targeted due to their long 
detention time. Neighboring municipalities such as OCSD and Los Angeles Sanitation use this 
method. Caustic dosing helps control H2S generation by killing the biofilm. It kills the biofilm by 
elevating the pH above 12.5 for 30-minutes. Monitoring has shown that biofilm require 3 to 5 days 

to regenerate. The rate at which biofilms regenerate depends on pH, temperatures, and contact 
time.  

11.7.1.2   FOG Program Recommendations 

It is recommended that the Environmental Compliance Section submit their inspections reports 
to the collection system staff for tracking. In addition, it is recommended that the Environmental 
Compliance Section requires FOG permits and routine inspections. 
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11.7.2   Odor Control Program 

If the additional operation and maintenance does not reduce odor service requests, it is 
recommended that the City implements an Odor Control Program. The goal of the program is to 
collect additional data that will be help the City develop odor control solutions. The recommended 
odor control program, if implemented, includes the following: 

• Identify areas for additional investigation. 
• Conduct temporary H2S monitoring program for the priority areas. 
• Use Odor Response Program and CCTV inspection data to determine likely causes of odor 
• Conduct odor study if needed as described in Section 11.7.2.2. 
• Develop and implement odor controls, these controls can consist of optimized O&M, low 

impact solutions and permanent controls. 
• Perform post-control odor monitoring to measure the effectiveness of the program. 

11.7.2.1   H2S Monitoring 

The H2S monitoring is used to quantify H2S concentrations within the sewer atmosphere for each 
priority areas. The additional data will be used to determine if a low impact solution can be 
implemented or a study is recommended that will lead to a recommended project. The CCTV 
inspection data and Odor Response Program data will be used to aid in the decision making. In 
addition, the data collected will help determine study boundaries. It is recommended that the City 
rent H2S loggers. Logger installation and data download from loggers can be completed by the 
City. 

11.7.2.2   Odor Control Study 

Odor control studies are used to further quantify odor causes within the collection system. A study 
is recommended for areas where the cause of H2S is inconclusive or low impact solutions are not 
viable. A study will consist of the following: 

• H2S loggers to determine amount of H2S gas and the potential for odor. 
• Air pressure monitors to measure pressure differences in key locations to determine the 

potential for off-gassing to atmosphere. 
• Grab samples and monitoring sites to measure the dissolved sulfide. 
• Sulfide generation and headspace ventilation modeling depending on the complexity of 

the system. 
• Conceptual odor control project recommendations. 

The complexity and level of effort will vary between each study. 

11.7.2.3   Odor Controls Measures 

There are various technologies to mitigate odors in a collection system that includes liquid phase 
treatment, vapor phase treatment, and hydraulic improvements. Liquid phase works by adding 
chemicals to the collection system in order to limit the generation of H2S. Vapor phase works by 
containing the gas or filtering odors escaping from the collection system. Hydraulic improvements 
include ensuring the collections systems design criteria is adequate to avoid the production of 
odors or constricting the flow of gas and forcing out of the sewer. We are unable to determine 
which technology is appropriate because of their advantages and disadvantages. It is 
recommended that projects are developed using monitoring data and studies to ensure the 
project will mitigate the problem. The following sections include brief descriptions of several odor 
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control techniques. Not all odor control measures are discussed in the ensuing list. The odor 
control measures can also consist of high frequency cleaning, caustic shock dosing, and FOG 

program which are discussed in Section 11.7.1. 

Calcium Nitrate Injection (BIOXIDE) 

Bioxide solutions control H2S odors and corrosion biologically, by introducing nitrate and creating 
an environment in which certain naturally occurring bacteria thrive. Microorganisms will 
preferentially use nitrates (as an oxygen source for metabolism) over sulfates, which decreases 

sulfide production, odors, and corrosion. Bioxide does not use chemicals that are not harmful and 

will not disrupt downstream treatment process as long it is not overdosed or dosed immediately 
upstream of a treatment plant. Higher doses, or more injection points are required for pipes with 
longer retention times. It will increase TDS concentrations of the wastewater stream. The feed 
system requires space for tanks. 

Oxygen/Air Injection 

Pure oxygen or air is injected to the wastewater stream to maintain dissolved oxygen 

concentrations above 1 mg/L, which will prevent the buildup of H2S in the wastewater stream. This 
method is typically added by direct injection into force mains, lift stations, inverted siphons, or 
areas of turbulent flow conditions. Air injection is relatively low capital cost but is limited to force 
mains. Oxygen injection is five times more soluble than air and enables high DO concentrations. 
However, oxygen has a high capital cost and requires on-site O2 generation or purchase O2 as a 
liquid. 

Magnesium Hydroxide Injection 

Continuous injection raises pH of wastewater stream, the sulfides in the wastewater shifts from 
H2S gas to dissolved sulfide. It is possible to maintain an elevated pH for a significate distance 
downstream of application point. This method is considered an economical option for sulfide 
concentrations greater than 5 mg/L, and is safe to handle. It requires a mixer to maintain slurry in 
suspension and freeze protection recommended in cold climates. 

Chlorine and Sodium Hypochlorite (Chlorine) 

Chlorine is combined with water and is then able to kill the biofilm that produces H2S production. 
It also oxidizes the wastewater stream which prevents the production of H2S downstream. 
Chlorine has some disadvantages such as it kills beneficial bacteria used to treat wastewater. 
When chlorine is combined with urine, it can form chloramines which are difficult to remove. 
Chlorine is hazardous and requires addition safety. 

Air Treatment 

Air treatment works by reducing air pressure in sewers and removes the odors from the sewer 
before releasing into the atmosphere. Two popular methods include carbon scrubbers and 
biofilters. Carbon scrubbers use activated carbon to adsorb H2S. Carbon scrubbers have a small 
footprint and a high H2S removal rate. However, carbon scrubbers have the following 
disadvantages: they are only capable of treating low flows, incur high O&M costs, allows other 
odorous compounds to pass if it begins to fail, and requires frequent operator attention. Biofilters 

uses microorganisms on a media filter that converts odorous gases into non-odorous compounds. 
Biofilters require a large footprint, expensive capital costs, difficult to upgrade, and the organic 
media must be replaced ever three to five years. 
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11.7.2.4   Post-Control H2S Monitoring 

A post-control H2S monitoring is important to evaluate the effectiveness of the odor control 
measures at controlling H2S for the high priority areas. The post-control monitoring should be 
conducted around the same time that the loggers are installed. If post-control monitoring shows 
little to no reduction to H2S further monitoring is recommended in the surrounding area to identify 
contributors. It is recommended that pilot or demonstration scale tests be completed to 
determine feasibility before implementing full scale odor control. 

11.7.2.5   Odor Control Pilot Program 

This Section outlines the pilot program to be carried out by the City. The odor control program 
should be implemented as a pilot program for the highest priority areas determining its impact 
before committing to a larger scale program. If the pilot program is successful it is recommend 
that the City implements an odor control program to handle problem areas. The following 
summarizes the pilot program steps: 

• Step 1, Identify Priority Areas: Carollo identified six priority areas as discussed in 

Section 11.6. The pilot H2S monitoring program will consist of 25 H2S monitoring 
locations installed within the six priority areas and collect two weeks of data.  

• Step 2, H2S Monitoring: The City will analyze H2S and other available data to determine a 
possible cause or make recommendations for further study. This step will also consist of 
the City review existing information to decide where to install H2S monitors and indicators 
for potential causes. 

• Step 3, Odor Control Study: For the purpose of this pilot program, two or three (depending 
on complexity) priority areas will have a study conducted. The City will hire a consultant 
to conduct the study. The pilot study will consist of a total of ten H2S loggers, and 
differential pressure loggers that will collect data for one week. Wastewater grab samples 
will be taken at the monitoring sites to determine the amount of dissolved sulfide. Sulfide 
generation and headspace ventilation modeling will be conducted if needed. The 
consultant will recommend and develop a conceptual odor control solution for the 
problem areas.  

• Step 4, Implement Recommended Odor Control Measure: The City will implement odor 
controls based on the H2S Monitoring and Odor Control Study. The City should 
implement different pilot scale odor controls. This will allow the City to compare each 
methods ability to control odors as well as the level of difficulty to implement each control 
method. 

• Step 5, Post-Control Monitoring: Assuming H2S is the main cause the City will complete 
repeat H2S monitoring done in Step 2 to determine the effectiveness of the odor control 
methods.  

When determining the pilot programs effectiveness the City should look at the success of each 
control method individually. Also, the City should consider were they successful at implementing 
each method.  

11.8   Pilot Program Costs 
The costs are based on contingencies described in Volume 2, Chapter 4, Basis of Cost Estimates, 
of this update of the Master Plan. The proposed Odor Response Program costs are O&M related 
and therefore not included in the CIP. The proposed Odor Control Program costs were developed 
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using vender cost estimates. The Odor Control Program costs were developed for the pilot 
program and summarized in Table 11.1. Two cost estimates were developed to compare the pilot 
program costs of renting H2S loggers, and purchasing H2S loggers. The costs associated with the 
implementation of odor control are budgetary since no recommendation can be made at this time. 
It is recommended that pilot or demonstration scale tests be completed to determine feasibility 
before implementing full scale odor control. 

Table 11.1 Odor Control Pilot Program Cost Summary 

Task Rent H2S Loggers Purchase H2S Loggers 

H2S Monitoring $19,000(1) $21,000(2) 

Odor Control Study(3) $112,000 $112,000 

Implement Odor Control(4) $1,338,000 $1,338,000 

Post-Control Monitoring $19,000(1) $0 

Total $1,488,000 $1,471,000 
Notes: 
(1) Assumes City will rent 25 H2S loggers sites for two weeks 
(2) Assumes City will purchase six H2S loggers and required calibration equipment 
(3) Assumes 10 H2S loggers and differential pressure loggers for one week, along with wastewater chemistry grab samples. 

Sulfide generation and headspace ventilation modeling 
(4) Pilot odor control costs are budgetary and costs will be developed based on monitoring and studies. 

Carollo recommends that the City purchase H2S loggers instead of renting H2S loggers. Owning 
H2S loggers gives the City flexibility to collect data at many locations and the potential to trace 

source of H2S generation. This could help develop an odor control study's boundary. Owning H2S 
loggers will help with the proposed Odor Response Program. 

The recommended pilot program will cost approximately $1.47 million. Approximately 90-percent 
of the pilot program costs are allocated to the implementations of odor controls. It is anticipated 
that the pilot program will take five years to complete, beginning in 2020. Table 11.2 summarizes 
the preliminary pilot program schedule.  

Table 11.2 Pilot Odor Control Program Schedule 

Year Task(s) 

2020 H2S Monitoring 

2021 Odor Control Study 

2022 Implement Odor Control Phase 1 

2023 Post-Control Monitoring Phase 1 and Implement Odor Control Phase 2 

2024 Post-Control Monitoring Phase 2 

11.9   Summary 

It is recommended that the City implements the two proposed programs to understand odors in 
their collection system as well reduce the amount of odor service requests. If implemented, the 
City will improve the level of service it provides to their customers. The programs have the added 
benefit of corrosion control that could ultimately increase the useful life of the system. The two 
programs are summarized as follows: 

• Odor Response Program: Develop a program with the goal to collect data when 
responding to odor service requests to better understand collection system. This program 
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will help identify areas that require an Odor Control Program. Figure 11.10 is an example 

of the Odor Response Program's work flow. 
• Odor Control Program: Implement permanent solutions in problem areas based on the 

results of the Odor Response Program. Figure 11.11 is an example Odor Control 

Program's work flow. 

11.10   References 

ASCE - Manuals and Reports on Engineering Practice No. 60, Gravity Sanitary Sewer Design and 
Construction Second Edition, written and edited by Paul Bizier. 

ASCE - Manuals and Reports on Engineering Practice No. 69, Sulfide in Wastewater Collection and 
Treatment Systems, written and edited by. 

Metcalf & Eddy, Inc., Wastewater Engineering: Collection and Pumping of Wastewater, written 
and edited by George Tchobanoglous. 
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Figure 11.10 Example: Odor Response Program Work Flow 



COLLECTION SYSTEM ODOR CONTROL | VOL 3 | CH 11 | CITY OF RIVERSIDE 

FINAL | JUNE 2019 | 11-31 

 

Figure 11.11 Example: Odor Control Program Work Flow 
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SEWER ODOR CONTROL REQUESTS 
 





Appendix A

SR NUM OPENED SOLUTION STATUS COR GROUP ADDRESS PROBLEM DESC
1-54027534 1/9/2013 1:20:59 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4018 OTTAWA AVE Odor smell in the evening coming from 1886 10th but can smell it from 

4018 Ottawa. (311 note:Reporting party lives at 4018 Ottawa and 
believes the smell may be coming from 1886 10th. Code has 
investigated 1886 10th and found no apparent violation for smell or 
visible raw sewage. )

1-54423273 1/24/2013 3:45:29 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3695 1ST ST Cp claims there is a bad sewer smell coming from bathroom and 
manhole at 3695 1st St. Cp wants to know if smell is safe for the kids, 
this is a preschool.

1-54771702 2/7/2013 3:43:18 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4555 ALBION DR There is a strong sewer odor coming out of manhole at 4555 Albion dr 
since last night.

1-54796160 2/8/2013 10:06:49 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4018 OTTAWA AVE Plumber claims there is an awful smell coming from city sewer 4018 
Ottowa.

1-54858963 2/11/2013 1:41:53 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9631 HAYES ST Really strong sewer odors. Cp was told by Indoor Air Quality can not 
unlock restrooms until sewer lines are checked & cleared (needs main 
line checked, no back up). contact: Reggie Royster/RUSD 951-368-
7352 cell

1-55610180 3/13/2013 7:14:26 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9220 AUDREY AVE Claims really bad sewer odor outside, thinks sewer might be backed up.

1-56085533 3/30/2013 10:20:23 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3905 TOMLINSON AVE Caller reporting there there is a foul odor in the street . Caller reporting 
there aoppears to be a missing seal around the manhole .

1-56198624 4/3/2013 11:37:32 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3700 MAIN ST Sewer smell at the 3600 & 3700 of Main on the Mall area. Ambassador 
called this in.

1-56362796 4/9/2013 8:05:45 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 2885 JACKSON ST Caller reporting a very strong sewage odor area.

1-56504882 4/13/2013 8:32:00 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4175 COVER ST Received call from Resident (Gina Rose 951-254-1674) stating that 4 
days ago she had plumbing issues, she called a plumber the plumber 
said he ¿hit something¿ in her lateral and stated that it was tree roots, 
although she said that since then she has not had any plumbing issues, 
BUT a strong sewage smell emitting from her basement and was 
requesting assistance in this matter..
Called Navarro advising him of situation; he advised to call Risk 
Management/Stillwell 
Called Stillwell to report this issue; answering service to page Tom 
Stillwell 
Tom Stillwell called back stated that he will have one of his plumbers out 
at location in about an 1 hour. 
Called resident; left voicemail advising that Stillwell¿s plumber will be 
out to her location in about an hour.

1-56814868 4/25/2013 7:20:59 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4228 GILES CT Sewer gas/odor at 4228 Giles coming from manhole at Giles & Bolton. 
City has been out on numerous occasions and put in a trap and was told 
that over time it becomes eroded so it needs to be replaced. Pls 
schedule asap, odor is unbearable.

Service Request Summary (Odor)
Tuesday, January 01, 2013 Thru Tuesday, November 13, 2018

 Date Ran: Tuesday, November 13, 2018 Page 1 of 23 
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Service Request Summary (Odor)
Tuesday, January 01, 2013 Thru Tuesday, November 13, 2018

1-56840784 4/25/2013 11:06:45 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 8606 CAMELIA DR Odor coming  from around her property, not sure what this is coming 
from. Please inspect. Possibly out in front.

1-57038727 5/2/2013 11:47:18 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3900 MARKET ST Cp claims a very strong odor can be smelled from inside the building as 
well as outside, has hired numerous plumbers. Please inspect, they do 
not know what to do about this now. They have not been able to find a 
cause, it's mainly coming from back yard parking lot. Please contact.

1-57173159 5/7/2013 12:38:43 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3688 GAY WAY the storm draine / sewage line has a very foul odor, caller believes there 
maybe soming dead in there . the odor has been this way for the past 2 
weeks .

1-57680026 5/22/2013 1:57:17 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4224 EUCALYPTUS AVE Caller reporting the sewage drain in the street is giving off a very foul 
odor , also there are large insects crawing out of this sewage drain.

1-57676959 5/22/2013 2:11:41 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4123 SELMA AVE Resident reports the smell of sulfur or sewer?. Especially in the 
evenings since the weather has  heated up. Please treat manholes 
sewer lines with Odor block? Corner of Selma & Sharon

1-57935298 5/29/2013 10:59:15 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4163 LOCKEY AVE Really bad odor coming from drains inside the house. Cp thinks maybe 
someone is dumping something in the sewer somewhere and he can 
smell it inside. Cp only home for lunch right now has to go back to work. 
Will be home tomorrow morning until about 8a. Pls call

1-57949585 5/30/2013 8:36:31 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4123 SELMA AVE Strong sewer smell coming from storm drain a couple houses down as 
well as the drain in front of her house. (was told by crew last time to call 
if she smelt it again)

1-58697813 6/17/2013 8:07:36 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4262 LIONHEAD AVE strong sewer smell coming from the manhole at the end of the culdesac

1-59121380 6/27/2013 10:33:14 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6736 BROCKTON AVE Bad sewer Odor coming from thru out  The  Brockton Arcade/ shopping 
center area( maybe  City underground sewer line)? unkn exact location, 
but smell is overwhelming. Near Angel Thai food restaurant @ 6736 
Brockton Ave

1-60589026 8/2/2013 3:12:51 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9900 VICTORIA AVE Strong sewer/septic odor coming from another property especially 
around 7am daily

1-61255582 8/27/2013 10:46:16 AM Drainage, Storm Drain, Odor Closed Field Maintenance 375 CENTRAL AVE - UNIT 140 Cp claims a really bad smell is in the air, possibly coming from drain, 
restroom not sure. (Sonata Complex) She claims this has been an 
ongoing situation and would like it addressed asap. Please contact 
plumber, he will meet onsite, ANTHONY 909-746-6400

1-61520504 9/5/2013 10:24:28 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 19069 VAN BUREN BLVD - STE 104 Very strong odor coming from Tios Mexican Food Rest from the 
manhole in front. Customers feel they are going to pass out that is how 
bad it is. Please inspect for any issue.

1-61618641 9/9/2013 10:20:32 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3134 SAMUEL ST Horrible smell is coming from the drains in the house. neighbors are 
also having this problem. Started on Saturday.
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1-61730284 9/13/2013 6:50:53 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 2415 MULBERRY ST Smelly sewer manholes in front of resident in the middle of the Street. 
They are backed up and are causing a horrendous odor, Requesting 
they be flushed out.

1-61838481 9/17/2013 7:34:39 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 375 CENTRAL AVE - UNIT 12 Caller reporting there is a very strong sewage odor in her privatly owned 
condo , the city has been out before to place deodorizers in the drain 
however the osor is very stong in the unit  .  Please inspest , this happen 
every summer at this location . This is an ongoing problem .

1-62176685 9/30/2013 7:13:22 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6745 BELINDA DR Really strong sewer odor, says neighbor has recently had plumbing  
problems. Thinks it is coming from the manhole in the street.

1-62345714 10/2/2013 12:21:42 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 2415 MULBERRY ST Smelly sewer manholes in front of resident in the middle of the Street. 
They are backed up and are causing a horrendous odor, Requesting 
they be flushed out.

1-62351688 10/2/2013 12:35:55 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9623 BOLTON AVE Odor coming from manhole near 9623 Bolton.

1-62398082 10/3/2013 10:06:25 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3485 5TH ST Drain in the courtyard, really bad sewer odor, thinks she has seen raw 
sewage. Pls inspect.

1-62644060 10/9/2013 11:44:26 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4274 UTE PL Horrible smell in the house, smells like an egg. Has a new born in the 
house and the baby wont stop crying (believes baby was hospitialized 
due to e-coli from the drains). Smell is coming from the bathroom and 
the kitchen area. Has smelled for over a month but it's getting worse and 
worse and now they cant stand it anymore.

1-62697941 10/11/2013 1:42:59 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6537 SAN DIEGO AVE  Resident believes someone has once again put some chemicals into 
the sewer & cp can smell it coming up in her house from her shower 
drain. Says we have done it before & have had to go out there & she 
has asked that we not use but apparently we have done it again.

1-63095640 10/21/2013 2:52:57 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance DAUCHY AVE & ARDENWOOD LN There is a strong foul order coming from the small treatment plant or 
location that sewer department has at the end of dauchy x ardenwood 
this area has been having a bad odor in the air for the last few days

1-63230949 10/24/2013 9:36:27 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance ARLINGTON AVE & VAN BUREN 
BLVD

There is an awful sewer smell at Arlington and Van Buren. Not sure 
where it is coming from. Has been like this for 4 days.

1-63321057 10/26/2013 1:23:40 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6902 CREST AVE Resident reporting a very  strong sewer odor near this address.

1-63569071 11/2/2013 7:10:14 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3159 FAIRMOUNT BLVD There is a pungent smell coming from the ground. Its been getting 
worse, and becoming unberable. I don't know if it's a sewer problem but 
it smells toxic.

1-63822089 11/8/2013 7:54:04 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance HILLANDALE CT & GOODRICH DR Strong sewer odor at end of Hillandale X Goodrich. Cp can smell odor 
throughout house. Pls contact cp.
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1-63825451 11/8/2013 9:41:38 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 11317 TURNINGBEND WAY Really strong sewer odors. Cp has smelled it outside, neighbor up the 
street (Angela ph # 951-237-4172 @ 11387 Turningbend) has smelled it 
inside the house coming from drains. Pls call to advise.  Alt # 951-505-
5914.

1-63954567 11/12/2013 12:49:31 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10562 ARLINGTON AVE Strong sewer smell inside the house and outside usually during the 
morning hours.

1-63968125 11/12/2013 3:13:06 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3915 EILEEN ST Caller reporting a strong sewage smell at this location , please send a 
tech out to investigate .

1-64035094 11/14/2013 8:02:16 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance SUN CT & KEITH ST Odor in the air from Sun & Keith to Missouri & Dwight.

1-64089834 11/15/2013 3:50:59 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9758 MAGNOLIA AVE - STE D Councilman Davis requesting @ 9758 Magnolia Nation and Market 
Liquor across from Lowes . THe smell is very bad and possibly coming 
from storm drain

1-64370713 11/25/2013 8:27:25 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 2601 FAIRMOUNT BLVD Really bad sewer odors along Santa Ana trail btwn Lake Evans & 
Fairmount Park.

1-65240441 12/16/2013 12:18:41 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance JURUPA AVE & RUTLAND AVE There is a smell of sewer coming from construction at Jurupa and 
Rutland. Cp claims it is coming from an old pond site at the construction 
site. Request a call back. (311 note: Please reassign to WQCP dispatch 
for initial investigation of sewage smell per PW Inspections)

1-66101031 1/8/2014 9:32:16 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6411 INDUSTRIAL AVE - STE A Cp (Carlina) reporting a really bad odor near business, and if you head 
west towards river bottom it gets stronger

1-66444580 1/16/2014 10:17:28 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5405 GLENHAVEN AVE Cp claims storm drain smells really bad, please clean out.

1-66641974 1/22/2014 8:55:48 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4450 MISSION INN AVE Strong sewer smell from the manhole.

1-66900966 1/28/2014 1:59:00 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3300 CALL DR A 2X2 ft retangular storm drain smells like Kerosene.Its in the back 
parking behind  the wherehouse. Said the someone from the Water dept 
came out and they were tokd to call 311.

1-66942458 1/29/2014 11:47:25 AM Drainage, Storm Drain, Odor Closed Field Maintenance 5542 VIA DOS CERROS There is a sewer smell coming from drains in bedroom bathroon and 
garbage disposal at 5542 Via Dos Cerros.

1-69805042 4/14/2014 10:46:34 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10111 HOLE AVE 10111 Hole/ sewer smell behind building. Please inspect the vent area, 
it smells really bad. You can smell from her property. (simoned business 
near firestone) Please contact her

1-70970123 5/13/2014 10:33:40 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6081 MAGNOLIA AVE Sewer smell coming up in business buildings/restrooms (Star Dental & 
neighboring business) request odor block treatment  in manhole in the 
street in front of 6081 magnolia Ave

1-71057004 5/15/2014 10:46:35 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1766 UNIVERSITY AVE A Very strong smell coming from drain or manhole, in front of 1766 
University Please inspect

1-71099546 5/17/2014 10:20:11 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5707 BOLIVAR ST Resident reporting a   strong sewage odor in his neighborhood 5707 
bolivar. Caller believes it is coming from the residence setic behind his 
home .

1-71231104 5/20/2014 7:42:35 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3810 GARNER RD Ability Counts business is reporting odor coming from restroom and 
sewer, please inspect and clear
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1-71764732 6/3/2014 11:58:01 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10429 WAGNER WAY Strong sewer smell coming from the shower drain. They ran water down 
the drain but still smells horrible.

1-71899193 6/6/2014 11:29:18 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 19348 VAN BUREN BLVD - STE 104 Unpleasant odors coming into the shops.

1-72046452 6/10/2014 11:56:43 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6748 SILVER OAK PL Pls deodorize manhole nearest 6748 Silver Oak. Per cp: odor is 
contaminating his house.

1-72163838 6/13/2014 11:09:04 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 12075 TAYLOR ST Complain about a sewer odor from manhole at the corner of Taylor & 
Dessage (311 note: Redirect to Streets Storm Drain)

1-72175027 6/13/2014 1:09:03 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4224 EUCALYPTUS AVE Strong sewer odor coming from the manhole between 12th & Vermont 
(311 note: per Ponce redirect to Streets Storm Drain)

1-72319236 6/17/2014 2:47:12 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4878 PARK AVE Very strong sewer smell around Park and Woodbine for the last hour. 
VERY strong and has no idea where the smell is coming from but its 
outside.

1-72321465 6/17/2014 3:10:45 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4930 GROVE AVE Very strong odor smell coming from near sewer area, please inspect 
you can smell it really bad by her driveway

1-72589942 6/24/2014 3:38:46 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3252 MISSION INN AVE  Very  Strong odor of Sewer gas coming up  thru the restaurant 
restrooms, night club & kitchen(last few weeks).  Private 
Plumber/plumbers have  flushed  & cleaned restaurant sewer lines, but 
still has  the bad odors keep coming up in to the business. Plumber  
says its from City sewer lines & have the City check if there is  an open 
sewer valve or have them flush City street sewer lateral lines & treat 
with odor block? Please call MGR Chris Sylvetro discuss

1-72864535 7/1/2014 2:35:52 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 8303 PLAINVIEW ST Water coming down on the side of the Street smells of sewer. Unsure 
where it's coming from but happens quite often. Really bad today

1-72944779 7/3/2014 1:51:28 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5644 DARIEN CT Bad odor in area, please inspect, claims the sewage smells really bad, 
but can't figure out where it's coming from

1-73762621 7/24/2014 12:51:59 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4091 MANCHESTER PL Manhole in front of residential home (in the street) smells bad. Please 
treat.

1-74539043 8/12/2014 4:19:06 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 375 CENTRAL AVE - UNIT 14 Complaints that there is a strong foul order coming from the manhole 
around the area. This is a yearly complaint please clean or place 
something to control the odor

1-74669588 8/16/2014 10:07:26 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9629 ESTRELLITA ST 9629 estrallita / very strong sewage odor at this location .

1-74748113 8/18/2014 8:55:23 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance COLE AVE & KRAMERIA AVE Krameria and Cole near Mark Twain, very strong sewage smell in air. 
not sure what its' coming from

1-74759787 8/18/2014 2:46:27 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 14TH ST & MARKET ST 8:00 am there is a strong restroom odor on 14th between Market & 
Olivewood.

1-74804014 8/19/2014 10:07:09 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4080 LEMON ST Strong sewer smell coming from parking structure next to County Office 
building. Between the elevators to parking and the curb near sidewalk.

1-74884130 8/21/2014 9:29:00 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4348 DREXEL AVE Strong sewer smell in the house coming from the toilet. Wants a call 
back to discuss. This morning crews were working on the sewer line.
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1-75065159 8/26/2014 9:45:43 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9090 CABRILLO DR Reports there is a strong foul bathroom smell near the manhole located 
in the front of her house

1-75164245 8/28/2014 12:39:11 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7697 WHITEGATE AVE Manhole in front of 7697 Whitegate at the end of Bishop, has a foul 
smell coming from manhole and there are cockroaches coming from it.

1-75639051 9/9/2014 8:20:56 AM Sewage, Manhole or Restroom, Odor Cancelled Field Maintenance 1550 KEARNEY ST Caller would like to have the manhole in  her back yard to be cleaned / 
flushed out , the storm drain backed up and caller would like to have this 
cleared .

1-75877562 9/15/2014 10:58:11 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance SPRUCE ST & KANSAS AVE Foul sewer smell coming from manhole on the northwest corner of 
Spruce & Kansas.

1-75894032 9/15/2014 12:47:19 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance COLLETT AVE & JONES AVE Strong foul sewer smell coming from manhole on Collett between Jones 
and Polk

1-76455784 9/29/2014 3:11:52 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance EVANS ST & MENDOZA WAY The manhole at the intersection of Evans & Mendoza has a foul odor 
coming from it and there are a lot of flies surrounding the manhole

1-76620084 10/3/2014 10:53:55 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 2016 MARLBOROUGH AVE Resident reports  bad sewer odors in front of his house in the early 
mornings? No back up or standing water, no storm drain? Maybe from 
the Manhole on Palermo side/down a few houses?

1-76768175 10/7/2014 1:10:24 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 19128 BROKEN BOW DR Caller reporting there is a very foul smell coming from the near by man 
hole at this location . Please fluch the main line to eliminate the foul odor 
.

1-76888682 10/10/2014 12:30:03 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7715 WILLOW AVE Really bad sewer odors for about a week. First noticed outside but now 
can smell it inside too. There is a manhole in the street right in front of 
residence.

1-77095932 10/16/2014 10:21:00 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6979 PALM CT - APT 131J Strong restroom/ sewage oder coming from 6979 Palm unsure of where 
the smell is coming from.

1-77406760 10/24/2014 8:30:21 AM Sewage, Manhole or Restroom, Odor Cancelled Field Maintenance 4868 COMMERCE ST Really bad sewer odor, coming from outside, into the office at 4868 
Commerce (Frank L Ricker) There is a  
sewer manhole in the street right in front of this address, used to have 
issues but says it was capped but smell is really really bad right now.

1-77623723 10/29/2014 3:59:35 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 8647 STARK ST strong sewer smell from the bathroom shower, she will attempt to clean 
her shower line but wants the city line checked.

1-78141268 11/12/2014 10:06:51 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance PRINCE ALBERT DR & OTTAWA 
AVE

Odor coming from manholes along Prince Albert west of Ottawa. (1925 
Prince Albert)

1-78147998 11/12/2014 12:54:39 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1979 PRINCE ALBERT DR There seems to be an increasingly bad odor coming from the sewage 
system on Prince Albert Drive. It seems to be coming from the manhole 
covers. It's been getting worse over the last few weeks

1-78404992 11/18/2014 3:01:48 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance VAN BUREN BLVD & WOOD RD Vanburen and Wood/ smell coming out of the manhole, please inspect. 
789-0792 call back number, entrance near 11009 van buren blvd

1-78694432 11/26/2014 7:56:54 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 8224 GREENPOINT AVE Sewer odor coming from manhole btwn 8224 & 8228 Greenpoint.
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1-78919320 12/2/2014 11:48:20 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 2028 RINCON AVE There is very bad sewer odor in the street  at this location, 2028 Rincon 
, x street Glen Haven, Arroyo  , Rincon please assist with this issue  
ASAP.

1-79170684 12/9/2014 10:07:54 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4207 LIONHEAD AVE There is a foul smell coming from manhole at the corner of Bolton & 
Lionhead

1-79248663 12/11/2014 8:49:13 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance CHICAGO AVE & SPRUCE ST On chicago btwn massachusetts and spruce there is a horrible smell 
under the bridge, unsure where the smell is coming from but it smells 
like sewer.

1-79294398 12/12/2014 9:25:21 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3585 MAIN ST Foul methane odor possibly coming from city manhole located on the 
6th side. Odor is strongest at the 6th entrance next to Proabition. 
Contact Ruby at 626-482-2938 if more info is needed

1-79363934 12/15/2014 9:09:32 AM Drainage, Storm Drain, Odor Closed Field Maintenance 300 HILLANDALE CT Residents smell sewage and she states there are no holes cut out for 
sewer clean up.  But, the sewer odor is really bad all throughout the 
neighborhood.

1-79420844 12/15/2014 12:58:50 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 12009 TAYLOR ST At 12009 Taylor there is a strong sewer odor , please send someone out 
to check thsi line . the odor has been for the last 2 weeks  .

1-79427002 12/15/2014 1:54:52 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6133 RHONDA RD Fowl sewer odor in the bathrooms, kitchen sink, and the cleanout 
outside.

1-79473495 12/16/2014 4:12:37 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 8507 MAGNOLIA AVE - APT 24 Magnolia Golden Apartments at 8507 Magnolia, strong odor smell 
coming from apartments.

1-79718116 12/23/2014 10:06:46 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance JONES AVE & COLLETT AVE Sewer odor (especially at night) at Jones & Collett.

1-79924725 12/29/2014 2:00:02 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3775 10TH ST Restroom smells really bad, can't get odor to go away.

1-80180823 1/5/2015 1:29:44 PM Drainage, Storm Drain, Odor Closed Field Maintenance 300 HILLANDALE CT Requesting to have M.H.'s/C.O.'s uncovered so sewer system can be 
cleaned out due to odor. (311 note: Redirect to Sewer Systems to 
address foul odor & raise manholes/cleanouts.  Per: J. Lowery. See SR 
# 1-79466037)

1-81391984 2/5/2015 4:22:56 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 8026 SYCAMORE AVE Caller reoporting a very  foul sewer odor at this location .

1-81716994 2/13/2015 4:27:11 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance SPRUCE ST & KANSAS AVE Reporing strong odor coming from from intersection Spruce & Kansas. 
Unsure of where that odor is coming from. Smells like grease & filth. 
There is a manhole near intersection

1-81822962 2/17/2015 10:44:33 AM Drainage, Storm Drain, Odor Closed Field Maintenance 10751 COLLETT AVE Around 9pm there is a terrible sewer smell. Seems to be coming from 
down Jones. This is evbery night and would like it checked out.

1-82346850 3/3/2015 10:13:50 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10325 MAGNOLIA AVE Davids Bridal has a sewage smell unsure where it's coming from. Inside 
the store.

1-82370596 3/4/2015 9:01:41 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7394 GOLDEN STAR AVE Reports of strong foul, pungent smell, and getting worse on a daily 
basis. the smell coming in stronger at night and this need to be treated 
because the smell is nausiating.

1-82450525 3/6/2015 7:55:36 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1355 E ALESSANDRO BLVD - STE 
204

Sewer odor coming from bathroom at 1355 E Alessandro.
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1-82934265 3/18/2015 10:25:08 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1690 SPRUCE ST Yearly request by Mexicali Bar and Grill  to report a strong sewer smell 
or gases coming from drains and lines near restaurant. ( City goes and 
vacuums lines every year  near  an interseptor ( Hysro 250)  they have 
no back up &  grease trapped  has been serviced already. This again is 
coming from city sewar lines like every year. please address the 
reoccuring issue.

1-82984329 3/19/2015 1:41:00 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4228 GILES CT Years ago the City put a trap in line for sewer gases. The other day crew 
working in manholes; one on Bolton and one on Giles and ever since 
has had bad gases inside the house. Trap may have knocked loose or 
damaged? Pls inspect asap.

1-83122379 3/23/2015 1:12:30 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4620 VAN BUREN BLVD - APT 46 Caller indicates a city sewage crew opened the sewer line and now this 
is creating a horrible smell / odor .

1-83290415 3/27/2015 1:50:35 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4301 CAROLINE CT Neighbor reports strong sewar smell coming from the convalescent 
home next door. No visable signs of backup or discharge.

1-83436366 3/31/2015 12:16:59 PM Drainage, Storm Drain, Odor Closed Field Maintenance LIONHEAD AVE & BOLTON AVE Sewer smell is really bad at least twice a day. On Lionhead X Bolton. 
Per Streets this is a trunk line that is smelling, there is no storm drain at 
this loc. Please redirect to Sewer. Ref: SR 1-83398031.

1-83473124 4/1/2015 8:59:33 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10325 MAGNOLIA AVE Strong sewage smell inside the store and in the parking lot yesterday, 
starting around 5. Still smells. Ongoing issue, REF SR 1-82346850

1-83480452 4/1/2015 12:57:20 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5200 VAN BUREN BLVD She was shopping at Wal Mart yesterday and her daughters  doll got 
stuck in the gutter. When she picked it from the ground where thesewer 
manhole is facing the front of the store to the left hand side of the bldg 
there is water coming from the manhole that caused a rash on her 
daughters arm. She reported to mgr and went back today and nothing 
was done. She said it smells really bad.

1-83479741 4/1/2015 3:56:09 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance LIONHEAD AVE & BOLTON AVE Strong sewer smell coming from manholes on Lionhead, there is one at 
the Bolton intersection and another manhole at the end of the Cul-de-sac

1-83508460 4/2/2015 8:33:59 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5937 EDITH AVE Sewer odor coming from showers & utility tub/sink at 5937 Edith. This 
has been going on for years. Plumber was out yesterday. Pls call cp 
before inspecting.

1-83667223 4/6/2015 3:12:05 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10325 MAGNOLIA AVE ongoing issue with sewage smell at 10325 Magnolia Davids Bridal/ 
possibly restroom, but not sure.
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1-84201666 4/21/2015 8:26:38 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4228 GILES CT Years ago the City put a trap in line for sewer gases. The other day crew 
working in manholes; one on Bolton and one on Giles and ever since 
has had bad gases inside the house. Trap may have knocked loose or 
damaged? Pls inspect asap. Previous SR was closed and he states 
there is a trap on Bolton and this should be documented. Since the last 
truck came out it has been worse. Please come to his house and have 
Supv look into this. He said come to his home and he will make hilself 
available. His entire house inside smells like the sewer plant, Previous 
SR 1-82984329 problem still not resolved.

1-84233033 4/21/2015 12:01:59 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 2163 WHISTLER WAY Complaint of a strong sewer smell in her bathrooms and drains -- please 
treat the locat drains and manhole to clear this smell , sewer did this last 
year

1-84445061 4/27/2015 8:07:53 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9136 MAGNOLIA AVE Odor coming from manhole, located near fence on Magnolia in front of 
the school, Odor worsens around 2:30- 3:00 pm. Plumber advised to 
call city

1-84452896 4/28/2015 7:21:52 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3610 EUCALYPTUS AVE Strong sewer smell in playground area, there are two manholes near 
playground at Eucalyptus & Mission Inn and 7th & Franklin, requesting 
to have both of them inspected

1-84772594 5/4/2015 10:00:52 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3689 TAFT ST Strong sewer odors, unk where it is coming from.

1-84771515 5/4/2015 10:03:27 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9695 MAGNOLIA AVE Cp (Ruth) reported Sewer Division was out Saturday, 5/2/15, to clear 
line. Truck went into sink hole. Now sewer odor remains.

1-85070809 5/12/2015 7:52:10 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 11316 CYPRESS AVE -Church is Having a really bad smell coming up from all drains. perhaps 
a venting problem. horendous smell and wants sewer to investigate and 
treat smell-- please contact Ed when you go out to location to treat

1-85709780 5/28/2015 1:28:03 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4228 GILES CT very stong  sewer odors at this location .

1-85717294 5/28/2015 2:30:33 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 300 HILLANDALE CT  City sewer clean out  needs to be cleaned out. Bad odors. Directly in 
front of 300 HIllandale Ct(8in sewer clean out/ cover is  visable between 
houses , in the street)

1-85899238 6/2/2015 9:16:09 AM Drainage, Storm Drain, Odor Closed Field Maintenance 2743 ORANGE ST Strong sewer odor in the entire area. Smells like rotten eggs. Unsure of 
any clogged drains.(311 Note: Per Streets, no storm drains in area, 
walked street, no smell foward to waste water 6/3/15 Bren).

1-85967716 6/4/2015 9:34:32 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance CHICAGO AVE & CENTRAL AVE There is an awful smell ( sewer) gasses  or storm drain back up at the 
intersection of chicago x central , It smells very, very bad something 
fierce - we go out there every summer.

1-86300018 6/11/2015 1:22:02 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3241 CEDAR ST Resident has sewer smells in the back yard. They were told by PW 
planning to have sewer dept come out and camera.
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1-86540989 6/18/2015 7:06:45 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4228 GILES CT Very stong  sewer odors at this location. Said it has been corected 
before by Jeff at the sewer plant.  It's been over a couple of months and 
still not corrected. He wants to know how long it will take and he has to 
live like this? Ref: SR 1-85709780 WO # 1523952.

1-87088043 7/1/2015 6:44:30 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4341 DREXEL AVE Lines were flushed this morning leaving a sewer odor in both restrooms 
at 4341 Drexel.

1-87417220 7/9/2015 8:44:20 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4203 ILEX CT foul odor in the street coming from the manhole ,  storm drain area

1-87466384 7/10/2015 11:44:43 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7627 KEY WEST DR Caller reporting the drain near her home has a terrible foul odor. The 
manhole is to the right of the house on the otherside of the   block wall  .

1-87749066 7/17/2015 9:55:04 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5051 LA SIERRA AVE DPSS called and this  Care facility has a really bad odor. Inland 
Pumping services has been out everyday, please inspect to see if 
anything is city related, due to septic.

1-87973939 7/22/2015 2:12:45 PM Sewage, Manhole or Restroom, Odor Cancelled Field Maintenance 2081 LIVINGSTON ST 2081 livingston , caller has been having a stong sewage odor at her 
home . This has been since the last rain, that is when the reasident 
noticed the odor .

1-88267681 7/30/2015 8:40:48 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4229 GILES CT Sewage odor outside and inside, getting really bad today. This has 
happened several times in the past and now it's back.

1-88292042 7/30/2015 8:43:15 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4228 GILES CT Residents are still experiencing sewer gas odors from manhole. This 
has been a recurring issue, resident claims Jeff advised a flap was 
installed to prevent odor, there is still a strong sewer smell. Requesting 
an inspection and a call back from a supervisor as to why he has to 
continue living this way reference SR: 1-86540989

1-89428020 8/27/2015 8:30:36 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 8224 GREENPOINT AVE 8224 Greenpoint, smell coming from sewer, manhole

1-89690817 9/3/2015 9:34:05 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9994 COUNTY FARM RD very bad sewer odor

1-89732395 9/3/2015 4:10:41 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7454 MAGNOLIA AVE very foul sewer odor at this complex , not sure of where its coming from .

1-90074503 9/14/2015 7:12:08 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 400 CENTRAL AVE Nature Center GAS/ SEWER smell on Saturday  9/12

1-90182283 9/15/2015 9:29:23 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 8694 LARKIN CT Every time it rains there is a strong sewer odor in the house. It seems to 
be coming from under the house but CP cannot verify source.

1-90565033 9/24/2015 7:30:36 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6746 HAWARDEN DR Resident @ 6746 Hawarden is reporting a sewer odor in their area, NO 
CONTACT INFORMATION GIVEN, NO OTHER INFORMATION 
PROVIDED

1-90849216 10/2/2015 9:22:13 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4203 ILEX CT very strong odor coming from drain, cant go out side.

 Date Ran: Tuesday, November 13, 2018 Page 10 of 23 



Appendix A

SR NUM OPENED SOLUTION STATUS COR GROUP ADDRESS PROBLEM DESC

Service Request Summary (Odor)
Tuesday, January 01, 2013 Thru Tuesday, November 13, 2018

1-90849229 10/2/2015 9:23:08 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4203 ILEX CT drain is clogged needs cleanout, full of trash diapers bottles junk.(311 
Note: Per Sts Dept, CP said sewer manhole on Bolton in front of his 
house smells and the cover flips up when he drives over it. He has 
cirrhosis of the liver and the odor makes him sick. He would like to 
speak to someone in sewer).

1-90940958 10/6/2015 9:39:39 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3572 HARRISON ST Chemical smell coming up from her kitchen would like sewer checked at 
3572 Harrison.

1-91056056 10/9/2015 9:28:31 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6855 RUTLAND AVE strong sewage odor , unknown source,  the odor is horrible 24/7

1-91464176 10/20/2015 7:24:01 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 243 E BLAINE ST Strong chemical/burning smell coming from drains in bathrooms. Pls 
call, cp at work (city employee) but can be back to the house within 20-
30 minutes if you call 1st. Michelle @ 951-522-9359 (cell) ok to leave 
msg if n/a, will call right back.

1-91486776 10/21/2015 8:08:50 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance CYPRESS AVE & HAROLD ST Bad sewer odor on Cypress btwn Harold & Van Buren.

1-91829667 10/29/2015 12:10:17 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7627 KEY WEST DR Caller reports  a terrible foul odor coming from manhole is to the right of 
the house on the otherside of the  block wall . CP will show where.

1-92068516 11/4/2015 10:13:14 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance CENTRAL AVE & QUAIL RUN RD There is a very foul restroom smell possibly coming from manhole at the 
corner of Central & Quail Run

1-92125751 11/5/2015 1:49:56 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5201 CHICAGO AVE Resident reports bad sewer odor  at Andulka park  near (1st baseball 
field) as you enter the  1st entrance to park  parking lot from Chicago 
Ave & Canyon crest. (311 Note: Per Parks Dept, Please re-direct to PW 
Sewer division; they should be able to clean/treat manhole covers 
throughout the park).

1-92130586 11/5/2015 3:33:07 PM Sewage, Manhole or Restroom, Odor Duplicate Field Maintenance CENTRAL AVE & QUAIL RUN RD Possible sewer/ restroom smell coming from the multiple manholes 
located at the intersection & at the end of the cul-de-sac

1-92206003 11/7/2015 12:05:28 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1550 CENTRAL AVE - APT 58 Strong sewer oder coming from manholes in the street and parking lot. 
Call for access. If no answer gate code is key key 0253

1-92585317 11/17/2015 4:27:56 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5310 BRIGHTON DR very foul sewage smell , this has been a problem in the past .

1-92612265 11/18/2015 10:46:50 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6881 BROCKTON AVE Strong odor of gas coming from bathroom and utility room.  Gas Co 
came out and stated odor is coming from city sewer.  Name of business 
is Heartline Pregnacy.  CP requests we come to 6885 Brockton first to 
meet with owner of building.

1-92840001 11/24/2015 9:18:22 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 415 GRUMMAN DR Strong sewer odor in the Pro Mold building. Gas Company man says it's 
methane from sewer, he can smell it in the street.

1-97392288 12/1/2015 4:08:52 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5360 VAN BUREN BLVD - APT 126 5360 Van Buren/ Plymouth Manor Apartments, really bad odor coming 
from complex.

1-93123162 12/2/2015 9:12:32 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10303 MAGNOLIA AVE Sewer odor coming from man hole cover in front of David's Bridal. Pls 
contact cp before inspection.

1-93457947 12/10/2015 4:11:53 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5090 QUEEN ST ongoing problem , the sewer line / storm drain needs to be treated , the 
odor is very pungent at this time . Date Ran: Tuesday, November 13, 2018 Page 11 of 23 
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1-95269026 1/26/2016 2:03:04 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9505 ARLINGTON AVE - APT 44 very bad sewer smell coming out of toilet, would like city to look into .

1-95595664 2/4/2016 8:12:15 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5263 NORWOOD AVE Please make an SR to have collections go out tomorrow to see if they 
can locate why there is a sewer smell in this area. CP Alex Gonzalez 
(714) 719-4944 reported a really stinky sewer smell comes on and off in 
his area and into the house. This has been happening since December 
and he want to make sure there's no sewer issues in the area. He would 
like to have someone contact him. (311 Note: Per Sts Dept,  Re-route to 
sewer).

1-95815659 2/9/2016 11:37:32 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6TH ST & MAIN ST Foul sewer smell possibly coming from manhole located between Main 
& Orange on 6th

1-95941603 2/12/2016 10:56:42 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4366 BEATTY DR Very strong & foul sewer smell possibly coming from manhole located in 
the back yard. It has gotten worse over the past few days

1-96346104 2/22/2016 4:28:34 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10203 HOLE AVE Strong sewer smell, possibly coming from the manholes in the street. 
Has been ongoing for two years

1-96480306 2/26/2016 7:17:47 AM Drainage, Storm Drain, Odor Closed Field Maintenance 3000 CANYON CREST DR - APT 6 Sewage spill dried and smelly on the Street for the past month and 
sewage lid on the sidewalk has spilage around it and dried also.(311 
Note: Per Sts Dept, Spoke to J. Lowery (Sr. Field Ops. Manager).  To 
confirm, this concern should go to Sewerage Systems).

1-99049645 4/27/2016 11:02:19 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3527 MAIN ST Resident claims fumes coming from sewer, would like odor checked out, 
coming into her bathroom, smell can be smelled from 3400 market

1-99862525 5/9/2016 10:34:08 AM Sewage, Manhole or Restroom, Odor Duplicate Field Maintenance 3527 MAIN ST Anonymous states odor coming from sewage system.  Would like 
"chemical" to be placed in sewers to combat odor.

1-99862536 5/9/2016 10:36:42 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3500 MARKET ST Anonymous states odor coming from sewage system.  Would like 
"chemical" to be placed in sewers to combat odor.

1-99927557 5/9/2016 11:46:28 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3500 MARKET ST Claims there are strong sewer gases coming from 3500 Market. Odor 
possibly coming from manhole located on 5th from Main & Market

1-100237606 5/18/2016 3:33:39 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6667 VAN BUREN BLVD Sewer odor coming from the clean out in front of the office. Please call 
before coming out, office closes at 6

1-100625844 6/6/2016 7:10:50 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7697 WHITEGATE AVE Roaches are coming up through manhole and into house.

1-100751467 6/9/2016 10:26:17 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4326 LINWOOD PL Sewer odor coming from bathroom. Does not smell like hazardous 
material.

1-100801570 6/13/2016 10:55:29 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 542 ATHENS ST Strong foul restroom odor coming from the manhole

1-101016482 6/21/2016 2:19:29 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance STRONG ST & N ORANGE ST Strong rotten egg / sewer in the area, claims the smell only started as 
the wind picked up

1-101208058 6/28/2016 1:05:27 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 14436 PEAR ST Smells a gassy odor in restroom. Not sure why, would like a call back
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1-101267120 6/30/2016 10:10:28 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10330 ARLINGTON AVE - STE 4 Hair Salon has a really foul sewer odor coming from business, you can 
smell it when you walk in (Sensation2000)

1-101279394 7/1/2016 8:30:22 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3969 RANCHO DEL ORO DR Strong sewer smell coming from behind the house. Possibly from the 
flood control channel behind the house. Reported to State Flood 
Control, no phone number given

1-101595248 7/14/2016 9:08:35 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 2415 MULBERRY ST SE corner storm drain is clogged and very foul smelling. (Per Jeff re-
route to streets) (311 Note: Per Jerry in Streets: smell is coming from the 
manhole, re-direct to Sewer)

1-101765620 7/21/2016 12:36:39 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10255 MAGNOLIA AVE Very bad odor like(sewer) in the Ross shopping center 10255  Magnolia 
Ave, Xst Tyler. Manholes  are in the street on Magnolia Ave  &  also on 
the Tyler St (sides of strip centerl)

1-101788614 7/25/2016 8:41:12 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10207 MAGNOLIA AVE Very strong sewer smell not sure of smell is coming from manhole, 
claims it is coming from a sewage line

1-101833124 7/25/2016 8:42:40 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1189 W SPRING ST Sewage smell coming up from an unknown source between the 
apartment buildings.

1-101854926 7/26/2016 4:16:22 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6748 SILVER OAK PL Sewer odor is coming out of the drain in the gutter.

1-102018998 8/3/2016 8:16:06 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4954 SIERRA VISTA AVE Strong odor possibly coming from the manhole that is making them sick.

1-102129104 8/5/2016 11:42:55 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4974 BROOKHILL PL Sewer odor coming from the manhole in front of the street light.

1-102265034 8/11/2016 9:08:31 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4506 TOMLINSON AVE Foul restroom smell coming from manhole on the Ocampo side of the 
property

1-102391313 8/16/2016 1:18:51 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1550 CENTRAL AVE - APT 7 Strong, pungent sewer odor coming from manholes in the street and 
parking lot.

1-102559511 8/23/2016 9:51:51 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3935 LA SIERRA AVE - APT 99 Sewer odor at 3935 La Sierra Apt 99. Pls contact cp to schedule 
inspection time.

1-102802223 9/1/2016 2:55:12 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1847 GEORGE CT Strong sewer smell, possibly coming from two manholes located near by

1-102835402 9/2/2016 9:20:34 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4262 1ST ST Cp isn't sure where odor is coming from, but she thinks manhole, it 
smells really bad.

1-103371211 9/20/2016 8:26:55 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1550 CENTRAL AVE - APT 7 Strong, pungent sewer odor coming from manholes in the street and 
parking lot. Intermittent problem.

1-103641622 9/29/2016 10:40:24 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4125 SUNNYSIDE DR sewage smell coming from business (Antones) this has been occurring 
more often now.

1-103804017 10/6/2016 7:33:26 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9757 FOXGLOVE DR A  very heavy smell not sure what its coming from. Possibly sewage.  
She has a headache,she believes it may be coming from Food 4 Less.

1-103835038 10/6/2016 2:41:45 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4203 ILEX CT Bad odor coming up from the manholes/sewer on the Bolton side of 
4302 Ilex Ct & also at the end of the culdsac in front of 4233 ilex Ct. 
Please treat with odor block or flush / clean sewer lines

1-104521356 11/3/2016 8:05:51 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 11201 WESTFALL LN Cockroaches coming up from manholes on the street in front of home.
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1-104577801 11/7/2016 9:14:25 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5360 VAN BUREN BLVD - APT 126 Plymouth Manor Apts/ having a really bad odor again.

1-104677536 11/9/2016 2:00:59 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3772 TAFT ST sewage odor coming from back of house/apartments.

1-104698322 11/12/2016 8:19:01 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance UNIVERSITY AVE & BROCKTON AVE Something smells like human waste over by the market. CP: Elenor 
(951) 250-6353 no last name given

1-104830639 11/17/2016 9:15:09 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5998 LONDONDERRY DR Foul odor coming from manhole in front of address in street.

1-105118665 11/29/2016 3:22:59 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6070 CORRELL ST Strong sewer smell coming from the sewer in front of the apartment 
complex.

1-105236899 12/5/2016 9:34:31 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 17925 KRAMERIA AVE Strong sewer odor is campus wide, has a lot of back pressure. Not sure 
if coming from pumping station within two blocks on Gamble, if city 
maintained. RUSD Mechanical trade supervisor, Alan Wille requesting 
call back from sewer,

1-105273396 12/5/2016 12:03:48 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 2163 WHISTLER WAY Sewer department was out November 10th cleaning sewer line, since 
then there is a strong sewer smell coming from the rest room

1-105381240 12/8/2016 11:04:34 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5990 TUCSON CT Very strong sewer odor coming from the manhole at the end of the cul 
de sac and from the cover in front of 5990 Tucson. 


1-105419427 12/9/2016 12:11:57 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3639 RIVERSIDE PLAZA DR - STE 
506

Strong sewer odor throughout the whole building from an unknown 
source. Reported at Massage Envy

1-105471202 12/12/2016 11:33:45 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3064 LIME ST There is a sewer odor, unk where it is coming from but smells it quite 
frequently.

1-105426819 12/12/2016 11:45:17 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7322 DIAMOND ST Requesting city to flush sewer lines, has a foul sewer smell in the home, 
no back up

1-105481483 12/12/2016 1:38:36 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 156 ACACIA GLEN DR Intermittent foul odor coming up from drains in home. Plumber has 
cleared lines but odor still coming in.

1-105719271 12/21/2016 10:23:05 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7627 KEY WEST DR Caller reports  a terrible foul odor coming from manhole to the right of 
the house on the other side of the  block wall . CP will show where.

1-106163050 1/9/2017 3:26:29 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1934 ELSINORE RD Sewer odor in bathroom & laundry room at 1934 Elsinore. Pls contact cp 
before arriving.

1-107638203 3/2/2017 8:57:34 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance CENTRAL AVE & STREETER AVE Calling on behalf of Nola Tainter (councils ofc) She has rcvd calls re 
"steam" coming from the manholes on Central btwn Streeter & Sierra 
Middle School and they think that is it "strange" Asks that someone 
check it out. Nola 951-288-0270

1-107917648 3/13/2017 7:23:46 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3650 ARLINGTON AVE Wet area on ground near flag pole at Shamel that smells like sewer.

1-107962990 3/13/2017 3:56:39 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 11317 NORWOOD AVE Very foul smell being reported in area. Please check manhole. Smell 
emits intermittently inside homes and outside. Sometimes in the 
afternoon and sometimes in the early morning hours.

1-108051650 3/16/2017 10:03:31 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5951 TUCSON CT Strong sewer odor comes up from the manhole cover between 5965 
and 5951 Tucson at night. Manhole is to the rear of the property, not in 
the street. Date Ran: Tuesday, November 13, 2018 Page 14 of 23 
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1-108061512 3/16/2017 12:18:44 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10203 HOLE AVE Really bad sewer odor, there are a couple manholes outside. Pls inspect 
& flush lines as needed. Also pls call cp to advise. San Juan BBQ/Kevin 
ph #  714-580-9190

1-108119927 3/20/2017 10:01:35 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3640 SKYLARK DR Strong bathroom smell in the area, possibly coming from manhole, 
unable to determine exact location of the smell

1-108385872 3/28/2017 11:57:35 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5453 GRASSY TRAIL DR Bad smell coming from manhole cover that is not sealed on the rear of 
the property where sewer was recently installed.

1-108495301 3/31/2017 3:47:46 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4860 RUBIDOUX AVE Strong smell of sewer in the restrooms and kitchen sink as well as under 
the house. Call before coming out.

1-108863698 4/14/2017 11:27:05 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4235 LIONHEAD AVE Foul sewer smell coming from the manhole located at the end of the cul-
de-sac. Smell in worse in the mornings & late evenings

1-109046471 4/21/2017 3:43:09 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5511 RIO RANCHO WAY Sewer gas smell in the street. (311 Note: Manhole cover is in front of 
5538 Rio Rancho.)

1-109128847 4/25/2017 2:07:45 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6060 MAGNOLIA AVE Strong sewer odor from the floor drains in the restrooms of Sushingon. 
Restaurant opens at 11am.

1-109295870 5/1/2017 10:49:08 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5900 BROCKTON AVE Strong sewer odor coming from one sink in day room of Vista 
Behavioral Hospital.  Please contact Bill when onsite at 951-291-3438.

1-109433876 5/5/2017 1:20:49 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3274 SARATOGA ST Foul sewer smell possibly coming from one of two manholes located in 
the back of the property. If code to key box is needed contact Richard 
for code.

1-109972606 5/26/2017 8:43:51 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7404 PHILBIN AVE - APT 10 Very bad odor coming from sewer manhole in front of apartments on 
Philbin. (311 Note: Per PW Streets: Did not notice any smell/odor. Re-
route to Waste Water.)

1-110277586 6/6/2017 3:10:29 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5953 GRAND AVE Severe sewer odor coming from manhole cover at address.

1-110955184 6/30/2017 3:11:47 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 19362 KRAMERIA AVE Strong sewer odor in kitchen and both bathrooms.

1-111047396 7/5/2017 12:41:56 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10108 SHADY VIEW ST Strong sewer odor coming from the manhole cover in the back yard. 
Call for access.

1-111066031 7/6/2017 7:56:26 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7627 KEY WEST DR Terrible foul odor coming from manhole to the right of the house on the 
other side of the  block wall.

1-111307625 7/13/2017 3:43:03 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7825 INDIANA AVE Really strong sewer odor happens daily btwn 3-4:45p for the past week. 
Smells outside and also in restrooms inside business. Fuller Truck 
Accessories. Pls call and ask for Vickie or Dave 951-689-4267

1-111327446 7/14/2017 2:18:56 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 19112 BERGAMONT DR Claims city sprayed the manhole with chemicals. Requesting a call back 
from a supervisor.

1-111411116 7/18/2017 9:30:38 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3499 LEMON ST resident reports house smells like raw sewage everytime the sewer 
trucks come and do work in street. he was told once that they would 
make sure they come and open up a release cap in front of his home, 
but they have failed to do so. (CREW WORKING NEARBY E386)
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1-111452271 7/19/2017 1:26:01 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5756 FORTALEZA PL Odor coming from manhole behind home in new Meritage Development.

1-111888055 8/4/2017 9:04:37 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance ALESSANDRO BLVD & TRAUTWEIN 
RD

Strong smell of sewage near AM PM and Water District on EB 
Alessandro. Reported anonymously via ans. svc. today at 4:20am.

1-111916338 8/7/2017 9:41:00 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 14TH ST & MAIN ST Strong smell of urine all along 14th between Main and the freeway. No 
specific location but the odor is very strong along the hole section of the 
street.

1-111987156 8/7/2017 4:58:15 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4121 WEYER ST Strong smell of sewer coming from the parkway.

1-112138619 8/14/2017 4:08:17 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 550 E ALESSANDRO BLVD Sweet odor coming from the sewer. (see attached email)

1-112166231 8/15/2017 10:07:02 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3045 HARRISON ST Strong sewer odor coming from the bathrooms at night. CP screens 
calls, please leave message with call back # before coming out.

1-112176279 8/15/2017 11:35:47 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4407 BARTEL DR  Bad odor  strong  "sewer gas"   smell coming  up out from a 
 City manhole / cover,  in back of 4407 Bartell Dr in the  City easement 
area  (rear of property)

1-112341177 8/21/2017 2:54:42 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance SELMA AVE & TOMLINSON AVE smells like sewer at Selma and Tomlinson, very strong odor coming 
from manhole

1-112455192 8/24/2017 7:44:26 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10345 MAGNOLIA AVE Strong sewer odor coming into building. Per private plumber, air is 
entering building through city system and bringing odor with it. Contact 
RP when coming out. (311 Note: Per PW Sewer: This is a business and 
odor is coming from the front of Michael store and is not sewer related 
and not the city's responsibility. Cp contacted Health Dept who said to 
refer to Code.)

1-112577384 8/29/2017 7:07:29 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5234 CENTRAL AVE Foul sewer smell possibly coming from manhole in the back of the 
apartments at Raincross Senior Village, has been going on for weeks. 
There are a few manholes along the apartment, not sure exactly, 
resident is in room number 334 on the 3rd floor

1-112609373 8/30/2017 7:46:19 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6676 CALVIN CT Odor coming from manhole south of 6676 Calvin.

1-112900224 9/7/2017 2:36:34 PM Sewage, Manhole or Restroom, Odor Cancelled Field Maintenance 8922 GLENCOE DR Strong sewer odor

1-112985154 9/11/2017 7:24:31 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5284 KING ST City Employee reports: sewer smell to the front area coming from 
manhole area

1-113146227 9/15/2017 1:43:48 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance SPRUCE ST & KANSAS AVE Foul sewer smell coming from manhole on the northwest corner of 
Spruce & Kansas.

1-113403047 9/25/2017 9:31:52 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1355 E ALESSANDRO BLVD Bad odor or sewage. Possibly coming from manhole. No current back up

1-113407594 9/25/2017 12:51:29 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance LA SIERRA AVE & CYPRESS AVE Foul sewer smell coming from new mobile home complex on La Sierra
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1-113518142 9/29/2017 9:07:00 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5278 MAGNOLIA AVE 2150       CP, Corlis DeAugustina, (951) 686-9459 reports heavy 
sewage smell in the alley behind her home at 5278 Magnolia Ave and 
states that a main sewer line runs directly down the center of the alley 
which dead ends, she¿s requesting that someone investigate because 
there could be a spill. 

2155       Dispatched Collections Standby A J. Avila, ETA 45 minutes.

1-113578748 10/3/2017 9:24:17 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance ARLINGTON AVE & VAN BUREN 
BLVD

Very strong foul odor coming from sewer manhole at Arlington & Van 
Buren.

1-113631672 10/3/2017 2:38:26 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5200 QUAIL RUN RD - UNIT G-3 Sewer odor coming from caps outside entrance to apartment complex.

1-113691720 10/6/2017 8:03:15 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4262 LIONHEAD AVE Very strong sewer/bathroom smell in the mornings and in the evenings 
around 6pm.

1-113824671 10/12/2017 9:50:18 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1355 E ALESSANDRO BLVD 2nd call Bad odor or sewage. Possibly coming from manhole, but the 
entire commercial business can smell it.  No current back up

1-113914758 10/17/2017 10:45:25 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4620 VAN BUREN BLVD - APT 46 Really bad sewer odor coming fom manholes to the rear of  apartment 
complex. Stonewood Apts. Contact Kathleen Smith 951-354-9400; ofc 
hrs 9a-5pm

1-114073511 10/20/2017 10:05:24 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 375 CENTRAL AVE - UNIT 106 No permits located in Permits plus for address given.  This is a Van 
Daele construction site. They have built a ramp for their dump trucks 
which I'm sure is on your property or private property, in the cul de sac. 
They have stirred up quite a sewer smell. The dump truck and 
bulldozers are blocking the gate to the entrance of the condos on Quail 
Run Rd. They have tapped into the city water supply at the fire hydrant. I 
have contacted the EPA about the sewer and diesel smell. (311 Note: 
Danny Cwiak would like this go to the sewer dept.)

1-114046967 10/20/2017 11:20:41 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6637 VAN BUREN BLVD Cp calling from Super Storage. Has really bad sewer odor inside of 
business. Claims they can usually smell it just outside but now it's inside 
too. 
Saby 951-688-1988

1-114189429 10/25/2017 9:00:46 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9505 MAGNOLIA AVE Strong sewer odor coming up from the drains in the store. Started in the 
dining area and has spread throughout the whole store.

1-114224114 10/26/2017 12:14:58 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 8613 GREENPOINT AVE Sewer located in the back of property was eliminating vapors and now 
has black sewage coming out. There is a strong odor .

1-114257816 10/27/2017 10:41:23 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10269 DUNN CT Strong sour smell coming into the house in the morning, between 9a-
11a. Manhole is on the corner of Auld & Dunn.

1-114236400 10/27/2017 12:36:42 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7335 GREYLOCK AVE Sewage odor coming from street.
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1-114337199 10/31/2017 8:16:17 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance ARLINGTON AVE & MONROE ST There is a very strong sewer odor in the air. Lives on Glencoe and can 
smell it but it was really bad at Arlington & Monroe.

1-114414874 11/3/2017 8:18:29 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5508 GRASSY TRAIL DR Foul odor coming from manhole in front of 5508 Grassy Trail Rd.

1-114498354 11/7/2017 2:34:27 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1521 MOOR CT Noticing a strong sewer smell coming from the toilets (2 bathrooms). Cp 
also saw a large water bug coming up from her bathroom sink.

1-114530759 11/8/2017 1:08:34 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4593 BRENTWOOD AVE Noticed a strong sewer smell coming from the toilets. Claims water from 
the toilet splashed out followed with a loud noise.  One story house, with 
two restrooms. Claims it could be due to recent road work. Requesting a 
call from dept.

1-114685075 11/14/2017 10:15:43 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5970 LONDONDERRY DR Smell of sewer comes out of the manhole next to the driveway 
occasionally.

1-114668747 11/14/2017 1:54:43 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5458 DEWEY AVE Sewage smell coming from outside in front of house.

1-114777023 11/17/2017 8:38:53 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5863 OLD RANCH RD Sewer smell coming from manhole that is located on the backside of 
property. the entrance gate is on Rubidoux. Cp says it is Manhole 57.

1-114851540 11/21/2017 8:40:43 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5175 PARK CLIFF CT Strong sewer smell in the area. Has happened in the past and it was 
determined it was coming form a manhole/drain from the river bottom.

1-114852568 11/21/2017 11:41:28 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5870 OLD RANCH RD Strong sewer smell in the area.

1-114893396 11/22/2017 1:00:00 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5076 LA SIERRA AVE 1200       RPU dispatch called to report that CP,  Maria, (951) 880-4682 
at 5076 La sierra Ave x Norwood Ave called them to report a leaking 
water meter that had a foul odor coming from the area and wants to 
make sure it's not sewage.

1-114881922 11/27/2017 7:40:56 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4228 GILES CT Bad sewer odor/gases coming up from sewer manhole & trap 
(Intersection of Bolton& Giles Ct) Resident requesting a call back with 
ETA/ETR

1-114986538 11/28/2017 12:14:07 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6316 PALM AVE Odor coming from manhole in back corner of 6316 Palm Ave.

1-115008266 11/28/2017 4:31:30 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance ORANGE ST & CENTER ST Strong bathroom odor in the air. The smell has been present all day. 
(311 Note: Per Jeff in Sewer: Refer to Environmental Compliance.)

1-115230101 12/7/2017 12:56:02 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance  DOOLITTLE AVE APT 107  City  did  sewer line flushing in the street  @  Arlington & Van buren 
Blvd (last week) and now a strong sewer smell  has been pushed in 
front of Apt Complex (Stonegate ) 6506 Doolittle Ave.  Complex tenant 
says her water  now has a bad funky smell.

 Date Ran: Tuesday, November 13, 2018 Page 18 of 23 



Appendix A

SR NUM OPENED SOLUTION STATUS COR GROUP ADDRESS PROBLEM DESC

Service Request Summary (Odor)
Tuesday, January 01, 2013 Thru Tuesday, November 13, 2018

1-115259025 12/7/2017 3:24:52 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 19178 TURRELL WAY  Very strong /bad sewer odor/smell  seems to be  coming up outside & 
even  inside caller home. Resident is several(3-4)  blocks  away from  
where new  sewer main is being installed (Trautwein & Mission Grove). 
This may be the cause, but resident is requesting / insisting The CITY 
SEWER DEPARTMENT call her back. Please call KIM (951)396-9857

1-115254649 12/8/2017 11:52:45 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1157 GALLERIA AT TYLER Strong smell of sewage in Brighton, next to JC Penny. Reported by 
customer. RP disconnected before giving contact information. phone# 
on caller id was for Riverside County Health Dept.

1-115384768 12/15/2017 8:30:41 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance ORANGE ST & MISSION INN AVE Manhole Odor reported by resident (no contact info given) @ Orange St 
x Mission Inn Ave

1-115449277 12/15/2017 9:23:22 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3432 SPRUCE ST Strong sewer odor from manholes in neighborhood.

1-115694348 12/28/2017 11:50:05 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6316 PALM AVE Odor coming from manhole in back corner of 6316 Palm Ave. 
Requested a call back from Jeff Calvin.

1-115837216 1/2/2018 2:56:30 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4753 LAS TUNAS DR Strong sewer odor coming from the manhole cover in the street.

1-116050450 1/10/2018 9:51:53 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4753 LAS TUNAS DR Sewer odor still coming from manhole in street.

1-116030476 1/10/2018 10:26:43 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7065 INDIANA AVE Bad sewer odor coming from manhole in front of building. The odor is 
constant at all hours of the day. Today is especially strong.

1-116219862 1/17/2018 10:51:24 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6814 MAGNOLIA AVE Smell of sewer in area. Nothing backing up but it smells like sewer.

1-116202611 1/17/2018 10:56:34 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7065 INDIANA AVE Strong sewer smell in her office. Claims it is all day long and building 
maintenance cannot find the source. RP wants someone to call her so 
she knows when they are coming out.

1-116491675 1/25/2018 11:08:51 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 2675 CENTRAL AVE Very strong sewer smell coming from the entrance side on Victoria north 
of Central. There is a sewer manhole out front. Cp believes that's were 
the odor is coming from.

1-116640522 2/1/2018 10:09:46 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3727 6TH ST Manhole cover in front of property smoking/ or has steam coming out of 
it.

1-116735765 2/5/2018 10:58:39 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 2991 FRANKLIN AVE odor is coming into building and smells really heavy outside, please 
check. County Purchasing department

1-116773438 2/5/2018 1:59:35 PM Drainage, Storm Drain, Odor Closed Field Maintenance 5321 SUNNYSIDE DR Cp claims that sewer manhole on Streeter was being flushed out and 
there was back up into his home from the toilets. Cp claims that it has a 
very strong odor. Is not having current back up but would like a call back 
to advise what the chemical is and what can be done so he doesn't have 
back up onto his home when sewer lines flushed. . Call Juan 951-662-
1380

1-116840320 2/8/2018 10:39:31 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3727 6TH ST 6th & Main ( Insurance Agency) reports heavy gas sewer odor outside 
and inside. Date Ran: Tuesday, November 13, 2018 Page 19 of 23 
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1-117195047 2/22/2018 10:37:09 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance SPRUCE ST & KANSAS AVE Really bad sewer odor on Spruce x Kansas & E La Cadena. Thinks line 
needs to be flushed and needs an odor block.

1-117525188 3/7/2018 8:20:16 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4256 CEDAR ST heavy odor coming out of the manhole in rear alley area. between 12th 
and 13th

1-117840833 3/20/2018 9:43:29 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 8151 ARLINGTON AVE Business at suite A,  (Vip nail and Lashes) has closed business due to a 
strong sewer smell coming the sewer line through the restrooms. 
Plumber was out two weeks ago and cleared the lines. The sewer smell 
is too strong

1-117882655 3/20/2018 4:20:38 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4206 12TH ST Strong sewer smell coming from the restrooms. Neighbor has same 
issue.

1-118163125 3/30/2018 8:55:50 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 19116 ZAMORA WAY Area has a sewer smell. Several sewer manholes on the block

1-118259764 4/3/2018 12:54:16 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3663 HARDING ST Reports a very bad rotten egg odor coming from sewer manhole in front 
of property. Cp also claims to have had a recent back up and believes 
its due to the sewer line.

1-118489341 4/11/2018 7:45:38 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3915 EILEEN ST Foul odor coming from sewer manhole in front of 3915 Eileen.

1-118577147 4/13/2018 3:21:10 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4015 6TH ST - APT 1 Very strong odor of raw sewage throughout near address.

1-118631808 4/16/2018 11:49:19 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4683 TRAILMORE CT Foul odor coming from garage. Manhole on street, 3 house down from 
property.

1-118798357 4/23/2018 8:34:43 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 274 BATHURST RD recent sewer work has caused a very strong odor in her property, it's 
very strong in her garage( picture attached)  Would like someone to 
contact her and discuss. Claims this just started to happen with 
construction that was done.

1-118860492 4/25/2018 7:12:59 AM Sewage, Manhole or Restroom, Odor Cancelled Field Maintenance 2360 UNIVERSITY AVE Strong odor of gas or sewer in the street.

1-118975065 4/26/2018 11:46:40 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance HOLE AVE & TYLER ST Per Kimber in streets, received report of Sewer odor on Magnolia 
between Hole and Tyler, next to Big Five and across from Golden Ox.

1-119058390 4/30/2018 12:06:40 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5988 LONDONDERRY DR Sewer smell coming from a manhole. This has been an ongoing issue. 
Corks have been placed on manhole and odor block has also been 
used but smell is still present and it smells very bad,.

1-119417788 5/14/2018 8:54:45 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3880 EL HIJO ST Black bugs coming out of the manhole

1-119843789 5/30/2018 10:18:14 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 8692 GARFIELD ST claims it smells inside and outside like sewage/ bad odor. Advised to 
contact landlord as well, but she claims they dont want too.
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1-119995931 6/4/2018 10:41:02 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4688 CLIFFSIDE DR Most evenings starting at about 10:00 PM, and tonight (June 4) in 
particular, a sickly sewage smell starts to pervade my neighborhood. 
Tonight got so bad after I was running my whole house fan that I can't 
get the odor out of my house and it's making me feel ill. Although I've 
contacted the city in the past about sewer problems where my private 
line meets the city's just past the sidewalk, that appears to be an 
unrelated issue: This odor occurs throughout the neighborhood, and 
probably is coming from Ryan Bonaminio Park or somewhere along the 
Santa Ana River bed. As noted above, it occurs most evenings, 
generally begins after sundown, and is gone in the morning.
(mobile)

1-120612323 6/25/2018 8:39:23 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance ELMWOOD CT & MAGNOLIA AVE Very bad smell coming from drain that is at the end of the alleyway. 
Reported anonymously.
(311 Note: B Seki - 06/26/18 - There are storm drain manholes in the 
alley, forward to waste water, did not smell anything.)

1-120651467 6/25/2018 4:00:18 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3898 MEGGINSON LN Very bad sewer odor. Manhole located in the cul de sac on Megginson; 
needs to be cleaned out.

1-120769490 6/28/2018 12:50:42 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 11101 BRISTOL ST Very strong sewer smell outside by driveway. No visible leaks or 
sewage. CP would like callback and be present when someone 
responds.

1-120968692 7/6/2018 8:29:37 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 6796 GLENDALE AVE Overwhelming sewage smell in the neighborhood that is going into the 
house.

1-121024099 7/9/2018 10:20:15 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 11101 BRISTOL ST Resident says the whole neighborhood smells like sewer.

1-121080387 7/11/2018 11:30:28 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance CLIFFSIDE DR & KENDALL ST Most evenings starting at about 10:00 PM, and tonight (June 4) in 
particular, a sickly sewage smell starts to pervade my neighborhood. 
Tonight got so bad after I was running my whole house fan that I can't 
get the odor out of my house and it's making me feel ill. Although I've 
contacted the city in the past about sewer problems where my private 
line meets the city's just past the sidewalk, that appears to be an 
unrelated issue: This odor occurs throughout the neighborhood, and 
probably is coming from Ryan Bonaminio Park or somewhere along the 
Santa Ana River bed. As noted above, it occurs most evenings, 
generally begins after sundown, and is gone in the morning.
contact # 951-534-0830

1-121518109 7/26/2018 7:16:40 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4575 TOYON RD strong odor coming from the manhole near residence

1-121596335 8/1/2018 6:30:35 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5835 TOWER RD Strong sewer smell in coming from somewhere outside. States may be 
coming from back of property.

1-121916401 8/9/2018 3:33:11 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 3475 WANDA WAY It smells sewer like in front of 3475 Wanda Way 92506. The gutter is 
always wet.
nbclendenen@aol.com
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1-121961275 8/10/2018 1:50:49 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 11296 DOVERWOOD DR Resident would like to have sewer manhole pumped for odor. Claims 
that it used to be pumped on a regular basis and it hasn't been done in a 
while.

1-122149031 8/16/2018 8:12:38 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10345 MAGNOLIA AVE W. Wesolowski Riverside County Environmental Health Complaint 
Referral Received 8/11/18- Luis Croce (951) 833-7931
Odor coming from side of Michael's Store (Near Jewelry Store a Foul 
odor was reported that has been in the area for over a week) May be 
backed up sewer or roof drain from AC that is clogged)
(mobile)

1-122129739 8/17/2018 9:47:44 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4405 GILCHRIST Roaches coming out of the manhole on the street. Manholes are on 
Gilcrist at Railey.  New development off of Buchanan on the city side.

1-122206109 8/20/2018 11:03:34 AM Drainage, Storm Drain, Odor Closed Field Maintenance 10345 MAGNOLIA AVE A bad odor is coming from the manhole.
1-122509762 8/30/2018 10:29:41 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance LONGMONT ST & CORVALLIS CT Foul odor coming from sewer manhole.

1-122567491 8/31/2018 8:51:02 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5971 DEERFIELD RD Really strong sewer odor in the area of Deerfield & Grassy Trail. Claims 
this has been an ongoing issue, dept. may know cause/source; sewer 
lines on Grassy Trail.

1-122897311 9/13/2018 9:57:33 AM Drainage, Storm Drain, Odor Closed Field Maintenance 2714 PLEASANT ST Across the street from 2714 Pleasant st Riverside. This drain has been 
leaking rotting sewage for over 30 years and is causing many 
mosquitoes. The water runs down the street causing an unpleasant 
odor. Nothing has ever been done about it.
(mobile)

1-122987396 9/17/2018 9:28:13 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4037 COLUMBIA AVE House has a strong sewer odor. The smell began this morning. Noticed 
city vehicles down the street possibly working on sewer line.

1-122987454 9/17/2018 9:35:37 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4025 WEYER ST Strong sewer smell in the home.

1-123259275 9/24/2018 12:34:15 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9502 MAGNOLIA AVE odor smells really bad and is very powerful when you walk into this area, 
please check, coming from entire building. *anonymous*

1-123392392 9/27/2018 2:05:18 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance MISSION INN AVE & MARKET ST Strong restroom/sewer odor by the food lab on Market & Mission Inn

1-123539160 10/2/2018 9:37:47 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 7067 IDYLLWILD LN Very strong restroom odor coming from the manholes. City was out a 
couple of days ago doing work in the manhole. Cp states that shower 
backed up. Would like someone to go out asap to check for issues.
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Appendix A

SR NUM OPENED SOLUTION STATUS COR GROUP ADDRESS PROBLEM DESC

Service Request Summary (Odor)
Tuesday, January 01, 2013 Thru Tuesday, November 13, 2018

1-123516426 10/2/2018 10:53:21 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5177 CARLINGFORD AVE Resident started smelling a strong sewer odor coming from the street in 
front of property for the past several days now during the day and 
stronger smell during the night. There is no current back up or spill at 
property. He claims he had a plumber out 6 months ago he was advised 
to contact the city for the odor coming from possible city lines in front of 
property.

1-123808761 10/12/2018 12:29:16 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4705 COVER ST We have a sewage smell that comes into our house on warmer 
temperature days. All Summer, our house smelled horrible and we are 
not sure where it is coming from. Not sure if there is anything the City 
can do or if it is our problem?

1-123928807 10/16/2018 1:19:13 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 10529 PADRE CT sewage gas smell coming up from bathroom

1-124126977 10/22/2018 11:58:30 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4906 ROCKLEDGE DR Strong sewer smell coming from the manhole cover in the driveway all 
weekend long.

1-124237461 10/25/2018 7:11:18 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4203 ILEX CT Theres been a strong sewage smell in the neighborhood. Today its 
really strong and unbearable.

1-124237951 10/25/2018 8:34:02 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4203 ILEX CT Resident has noticed a strong sewer odor in her neighborhood

1-124392382 10/30/2018 2:08:01 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 9794 BOLTON AVE Very strong sewage smell outside. Mostly smells in the morning time but 
other times throughout the day

1-124460906 11/1/2018 2:09:46 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance ARLINGTON AVE & VAN BUREN 
BLVD

odor smells really heavy at Van Buren and Arlington near the Mobile 
Station, heading west.

1-124497124 11/2/2018 9:37:22 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 1441 BRADLEY ST Sewer odor coming from restroom at 1441 Bradley.

1-124481838 11/2/2018 10:22:58 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 5785 NORTH VIEW PL Strong sewage odor coming from possible man hole in front of property 
on street notice this morning.

1-124492859 11/4/2018 9:43:00 AM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4081 OVERLAND ST Caller reports strong sewer odor in the area.
(311 Note: This was requested on Sunday at 9:43 am - SR requested by 
Pamela Inskeep)

1-124590088 11/6/2018 2:34:41 PM Sewage, Manhole or Restroom, Odor Closed Field Maintenance 4825 HAROLD ST Claims very bad sewer odor in neighborhood at 8 PM coming from new 
construction behind address.
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