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Chapter 1 

REVIEW OF THE 2005 ODOR CONTROL MASTER PLAN 

1.1 PURPOSE 

The purpose of this chapter is to summarize the 2005 Odor Control Master Plan (2005 
Report), completed for the City of Riverside (City) Regional Water Quality Control Plant 
(RWQCP); present its major conclusions and recommendations; and determine whether it 
is sufficient for air quality planning purposes. The 2005 Report is included in Appendix A for 
reference. 

1.2 CONCLUSIONS AND RECOMMENDATIONS 
A review of the 2005 Report is summarized as follows: 

• The 2005 Report provides the RWQCP staff with adequate guidance for addressing 
odor issues. Therefore, the report is generally sufficient for odor control planning at 
the RWQCP. 

• Odor emission and dispersion modeling would enhance the 2005 Report but appears 
unnecessary at this point because odor complaints are practically nonexistent, 
extensive residential and commercial encroachment is not expected in the near 
future, and significant increases in the amounts of emitted odors are not foreseen in 
the near future. 

• Although the 2005 Report is generally sufficient for odor control planning purposes, it 
is not sufficient for general air quality planning purposes. The report focuses on odor 
and does not discuss other regulated air pollutants emitted from the RWQCP. 
Furthermore, the 2005 Report does not include a regulatory section detailing current 
and proposed air quality regulations. Volume 5, Chapter 2 - Review of Applicable 
Regulatory Requirements, presents existing and proposed sources of regulated air 
pollutants and provides a review of applicable regulatory requirements. 

1.3 INTRODUCTION TO THE 2005 REPORT 
The 2005 Report was triggered by the RWQCP initiative to minimize offsite odor nuisances, 
given the rapid development in the land surrounding the RWQCP and the elevated profile of 
the RWQCP in the community. 

The stated purpose of the 2005 Report was to identify possible solutions to odor problems 
from sources throughout the RWQCP with an emphasis on the existing and proposed future 
upgrades to the primary clarifiers and solids handling facilities. 
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1.4 2005 REPORT CONTENT SUMMARY 
The 2005 Report consists of an executive summary, seven chapters, and an appendix. 
Brief summaries of the seven chapters and the appendix are as follows: 

• Chapter 1 - Introduction. Chapter 1 introduces the purpose the 2005 Report. It 
provides descriptions and schematics of existing (as of 2005) treatment processes 
including: liquid stream treatment, solids treatment, and miscellaneous processes. 
Additionally, Chapter 1 discusses the presence or absence of odor control facilities 
for the various treatment processes. 

• Chapter 2 - Data Collection and Analysis. Chapter 2 discusses collection and 
analysis of hydrogen sulfide and odor data for the RWQCP. Specifically, it 
summarizes historical liquid- and gas-phase data, presents the findings of interviews 
with RWQCP operators, and presents observations from site visits. Based on the 
collected data, Chapter 2 identifies the processes with the highest potential for odor 
generation. 

• Chapter 3 - Typical Odor Control Strategies. Chapter 3 describes odor control 
technologies and strategies that are typically used at wastewater treatment facilities. 
The chapter groups the technologies and strategies in the following five categories: 
chemical addition, operational procedures, foul air collection and treatment, process 
changes, and enhanced atmospheric dispersion. The chapter includes tables that 
summarize the advantages and disadvantages of various liquid- and gas-phase odor 
control options. 

• Chapter 4 - Odor Control Strategies for the RWQCP. Chapter 4 identifies and 
discusses the odor control technologies and strategies that can be effective in 
controlling odors from the sources identified in Chapter 2. Specifically, Chapter 4 
discusses and recommends odor control alternatives for each of the following 
facilities: headworks, existing and new primary clarifiers, existing and future solids 
processing facilities, Dissolved Air Flotation Tanks (DAFTs), existing and future 
Dewatering Facility, and existing and future Truck Loading Facility. The discussion 
includes preliminary design criteria for the recommended alternatives. Finally, 
Chapter 4 identifies odor dispersion modeling as an important tool in selecting and 
optimizing odor control approaches. 

• Chapter 5 - Permitting. Chapter 5 identifies the potential implications of odor control 
facility modification or construction on the air permitting process. Also, the chapter 
mentions the possibility of the South Coast Air Quality Management District 
(SCAQMD) imposing specific odor concentration goals at the RWQCP fenceline. 

• Chapter 6 - Preliminary Cost Estimates. Chapter 6 presents preliminary cost 
estimates for odor control options recommended for existing facilities. The chapter 
does not provide cost estimates for odor control strategies and equipment related to 
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future facilities. Section 1.6 below presents updates to the 2005 Report cost 
estimates. 

• Chapter 7 - Conclusions and Recommendations. Chapter 7 summarizes the 
conclusions and recommendations of the 2005 Report, which are presented below. 

• Appendix A - Liquid- and Gas-Phase Odor and Corrosion Control Technologies. 
The appendix is divided into two parts. The first part discusses liquid-phase odor 
control technologies that involve the addition of chemicals to reduce volatilization of 
odorants by reducing their liquid-phase concentration. Various chemicals are 
discussed in detail and their advantages and disadvantages are summarized in a 
table. The second part of the appendix discusses gas-phase odor control 
technologies, including treatment methods and atmospheric dispersion methods. 

1.5 CONCLUSIONS AND RECOMMENDATIONS OF THE 2005 
REPORT 

The 2005 Report presents conclusions and recommendation both in Chapter 7 and the 
Executive Summary. Conclusions and recommendations are as follows: 

1.5.1 2005 Report Conclusions 
1. Strong odors are emitted from several RWQCP locations, particularly the influent 

monitoring stations, primary clarifiers, and dewatering facility. 

2. The strong odors at the influent monitoring stations are due to high dissolved sulfide 
concentrations in the influent wastewater. 

3. Presence of strong odors near the headworks biofilter indicates that the biofilter may 
not be operating as designed. 

4. Discontinuation of air drying at the site has significantly reduced odor complaints from 
neighboring areas. 

5. Thickening of combined primary sludge at the Plant 2 Primary Clarifiers may be 
responsible for sludge septicity, high sulfide concentrations, and generation of 
significant odors from the primary clarifiers. 

6. The lower RWQCP elevation compared to the surrounding area and its proximity to 
the river makes odor control difficult. 

1.5.2 Recommendations of the 2005 Report 

The report recommended the following odor control improvements at the RWQCP facilities: 

1.5.2.1 General Improvements 
1. Conduct periodic hydrogen sulfide and odor monitoring within the facility and in the 

surrounding area. 
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2. Increase atmospheric dispersion south of the solids processing facility by providing 
more vegetation and/or constructing an air dispersion fence. 

3. Conduct air dispersion modeling to determine the odor impacts of open-air sources 
such as primary clarifiers and DAFTs. 

1.5.2.2 Influent Monitoring Stations 
1. Add iron salts 15 to 30 minutes upstream to control hydrogen sulfide emissions from 

the influent monitoring stations, primary clarifiers, and digesters. 

2. If chemical addition is not sufficient in controlling odors, cover exposed treatment 
processes, vent the headspace, and treat the foul air. 

1.5.2.3 Headworks Biofilter 
1. Determine whether the headworks biofilter is plugged or channeling is occurring. 

2. Replace the biofilter media every 5 years. 

1.5.2.4 Plant 2 Primary Clarifiers 
1. Re-evaluate the practice of re-settling and thickening primary sludge from Plant 1 in 

the Plant 2 Primary Clarifiers. 

2. Evaluate the effectiveness of upstream chemical addition in reducing odors by 
conducting periodic hydrogen sulfide and odor surveys near the clarifiers. 

3. If chemical addition is insufficient in reducing odors, cover the exposed clarifiers with 
flat or dome covers and vent the foul air to an odor control system. 

1.5.2.5 Dewatering Facility 
1. Proceed with the plan to replace the open belt filter presses with enclosed centrifuges 

to limit odor emissions. 

2. Collect foul air from the following equipment: centrate line, centrifuge cake box, 
centrate tanks, and centrifuge casing. 

3. Provide covers or hoods for belt conveyors and provide foul air collection at various 
locations along the length of the conveyors. 

1.5.2.6 Truck Loadout Facility 

Proceed with the planned odor control measures for the new Truck Loadout Facility, 
specifically: 

1. Provide continuous foul air withdrawal from the truck loading facility at a rate of 12 to 
30 Air Changes per Hour (ACH). 

2. Provide direct air withdrawal from covered process equipment emitting odors. 
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3. Install magnetic interlocks and post signs to prohibit simultaneous entrance and exit 
of trucks to the enclosed truck loading area. 

4. Ensure that truck operators are covering the truck bins before exiting the facility. 

1.6 UPDATES TO THE 2005 REPORT COST ESTIMATES 
This section normalizes the capital and annual cost estimates presented in the 2005 Report 
(based on December 2004 dollars) using the Engineering News-Record (ENR) Los Angeles 
Construction Costs Index (LACCI) of 8570 for August 2006. Table 1.1 presents the updated 
capital and annual cost estimates. 

Table 1.1 Updates to the 2005 Report Cost Estimates for Odor Control 
Improvement Options 
Wastewater Collection and Treatment Facilities Integrated Master Plan 
City of Riverside 

Purpose Options Capital Cost Annual Cost 

Ambient H2S Monitoring One Jerome Model 631 
H2S Analyzer 

$10,000 to 
$16,000(1) - 

Ambient Odor 
Monitoring 

Two Nasal Ranger® Field 
Olfactometers 

$3,100 to 
$4,200(1) - 

Wastewater 
Characterization - Up to $52,000(2) - 

Odor Emission and 
Dispersion Modeling - $55,000 to 

$80,000(3) - 

Nitrate Addition $229,000 $161,000 Upstream Chemical 
Addition Iron Addition 104,000 $73,000 

Odor Control at Plant 2 
Primary Clarifiers In-Ground Biofilters(4) $16,700,000(4) - 

Odor Control at the 
Truck Loadout Facility - - - 

Notes: 
(1) Exact cost depends on the accessories desired. 
(2) Exact cost depends on number of: sampling sites, sampling frequency, and analytes. 
(3) Carollo estimate; exact cost depends on the extent of required sampling and the 

complexity of the model. 
(4) See Volume 4, Chapter 6 - Primary Treatment for details. 

February 2008 1-5 
H:\Client\Riversid_SAOW\7472A00\Rpt\Volume 05\Ch01.doc 



 

Appendix A 
CITY OF RIVERSIDE ODOR CONTROL MASTER PLAN FOR 

THE REGIONAL WATER QUALITY CONTROL PLANT 
(BROWN AND CALDWELL, MARCH 2005) 
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