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Introduction  
 
Third Quarter 2009 System-Wide Odor Control Management activities 
included: 

 Odowatch Monitoring System 

 Reclamation Facility Odor Control Performance at Fenceline 

 Hydrogen Sulfide and Health Effects 

 Conveyance Odor Control System Performance 

 Odor Complaint Report Summary  

OdoWatch Monitoring System Update 
 
The Odowatch System installation at the Roger Road WRF is the first electronic 
nose odor monitoring system in the United States and the first system of its kind 
to include concurrent monitoring of hydrogen sulfide.  Monitoring of hydrogen 
sulfide is desirable because it is the only odor compound currently regulated, and 
also because it is also the predominant odorous compound and therefore the 
most easily measured. 
 
Figure 1: Odowatch Monitoring System at Roger Road WRF 
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The Odowatch 2.0 system online at the Roger Road WRF provides operators with 
a continuous early warning system for treatment processes odor emissions.  The 
odor monitoring system is comprised of 5 Enoses (a sixth is onsite for future 
monitoring of biotowers).  The Enoses now monitor 3 Sources: 2 sets of primary 
clarifiers and the digesters.  The enoses and the weather station feed data to data 
acquisition and modeling computer that runs a dispersion model predicting odor 
and H2S plumes and calculating 9 fenceline alert points.  The alert points are 
distributed around the plant perimeter to indicate an alarm condition should the 
10-odor unit (o.u.) fenceline concentration limit be exceeded.  
 
Figure 2:  Southerly breeze blows low concentration (< 10 o.u. ) odor plume from 
north clarifiers offsite to the north.  

 
 
The OdoWatch Electronic Nose Odor Monitoring System at Roger Road 
Wastewater Reclamation Facility (WRF) documented significant fugitive emissions 
from the digesters during the last quarter that led to an investigation of the low-
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pressure biogas system.  This maintenance investigation resulted in the 
identification of flow restrictions and process modifications to eliminate future 
digester gas emissions. 
 

Reclamation Facility Odor Control Performance at Fenceline 
An independent consultant performs monthly fence line monitoring. This entails 
collecting measurements at 50-foot intervals along the linear perimeter of the 
fence line at each facility.  The measurements are recorded in parts per billion, 
(which is equivalent to one second of time in a 32-year span).  30 parts-per-billion 
(ppb) hydrogen sulfide concentration is below the nuisance threshold and is the 
fenceline concentration control goal.  The graph in Figure 3 depicts the average 
fence line concentrations measured at each facility.  

 

Figure 3: Average Fenceline Hydrogen Sulfide By Facility
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Hydrogen Sulfide and Health Effects 
 
The health impacts of exposure to hydrogen sulfide are frequently a point of 
concern among members of the public.  RWRD employees who must work in 
areas where there can be high concentrations of hydrogen sulfide (i.e.: inside 
manholes and confined spaces at treatment facilities) are trained to measure 
levels of this gas and use appropriate safety equipment when there is the 
potential for high-level exposure. Both the Occupational Safety and Health 
Administration (OSHA) and the National Institute for Occupational Safety and 
Health (NIOSH) have defined the Hydrogen Sulfide limit exposure for American 
workers. Table 1 outlining those levels appears below: 
 

Table 1: Exposure Limits Defined for Hydrogen Sulfide (H2S) 
Agency Limit H2S [ppm]
OSHA Permissible Exposure Limit (PEL) for 8-hour work shift 10 
NIOSH Recommended Exposure Limit (REL) 10 
   

 
Figure 3 above shows the average of hydrogen sulfide concentrations measured 
along the fenceline at Reclamation and Pump Station Facilities.  The results of 
those measurements indicate that hydrogen sulfide levels in the ambient air at 
Regional Wastewater Reclamation Department Facilities and within 1000 feet of 
these facilities do not even remotely approach the working limits set by OSHA and 
NIOSH. 
 
While plant odors can be bothersome, both plant-site employees and the public 
at large can safely live, work and travel in and around the Wastewater 
Reclamation facilities.  
 
Ina Road WRF Fence Line Performance 
Fence line monitoring indicates that the odor control systems in operation 
successfully controlled odors at the fence line during the fenceline monitoring.   
 
Sub-Regional Facilities Fence Line Performance 
The sub-regional wastewater reclamation facilities include:  
 

 Green Valley WRF     
 Avra Valley WRF  
 Marana WRF  
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 Corona de Tucson WRF 
 Randolph Park WRF and Pump Station 
 Continental Ranch Regional Pump Station 

Quarterly Odor Complaint Report Summary 
Because seasonal weather conditions, temperatures, and population-based flows 
affect metropolitan conveyance system odor generation, quarterly odor report 
frequencies are best compared on a year-to-year basis.   Odor reports are 
attributed to Reclamation Facilities and the Conveyance System.  

There were a total of 146 odor reports between July 1st and September 30th, the 
3rd quarter of 2009;.  Since 2003, there has been an average of 162 3rd quarter 
odor complaints.   

 
Reclamation Facility Odor Reports 

During Third Quarter of 2009, 9 (6%) of the odor reports were directly 
attributable to Roger Road WRF.  Of these reports, four were made by RWRD 
staff. 
 
Conveyance System Odor Reports 

Discounting the reclamation facility-related odor reports, the remaining 137 odor 
complaints were due to odors emitted from either public or private conveyance 
systems.   The number of third quarter conveyance system odor reports for 2003-
2006, 2007, 2008, and 2009 are presented in Figure 4 on the following page. 
 

The private system odor complaints result from either a private system requiring 
operational maintenance or a restaurant discharging through a grease 
interceptor.   
 
Of the 137 reports, as indicated in Figure 5 below: 
 

 97 (71%) were the result of public conveyance system odors, and  
 

 40 (29%) were attributable to private sources, such as homes, 
businesses, or private sewer systems not under the control of 
PCRWRD.  
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Figure 4: Conveyance Odor Complaints for 3rd Quarter 2003 - 2009 
 

 
 
 
Figure 5: Conveyance Odor Complaints for 3rd Quarter 2009 
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As indicated below in Figure 6, for third quarter 2008, 45% (37) of the 82 
conveyance odor complaints were a result of fugitive emissions from private 
sewer systems.  
 
Figure 6. Conveyance Odor Complaints for 3rd Quarter 2008 
 

 
 
Because RWRD’s Conveyance Division responds to every odor complaint in an 
effort to prevent potential sanitary sewer overflows, it is very beneficial to 
eliminate private system-related odor complaints.  To this end, the division 
provides guidance to private and commercial dischargers to help them 
understand the boundaries of their systems and how certain maintenance 
practices can reduce odors. 
  
Additionally, this quarter complainants are being called back after the initial field 
response to confirm that the odor problem has been addressed in a manner that 
both satisfies the complainant and eliminates a future odor complaint for the 
same reason.  The benefit of this effort is improved customer service by improved 
customer satisfaction and by eliminating the $300 to $600 cost per avoidable 
repeat complaint.   
 
The Metropolitan Service area is divided into quadrants divided by Speedway 
Boulevard and Alvernon Way. Although the map in Figure 7, (page 10) does not 
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depict the entire Metropolitan Service area, it clearly illustrates the spatial 
distribution of odor reports for the third quarter of 2009. 
    

  78 (60%) of all the reports originated west of Alvernon Way in the 
northwest and southwest quadrants 

 
 17 (22%) of these 78 reports were the result of private system odors. 

  
Odor complaints that occur in clusters are further investigated to determine 
whether mitigation requires structural, operational, or maintenance changes to 
achieve interim and permanent improvements.  
 
With only a few exceptions that cannot be mitigated with extra chemical addition, 
there is a general absence of complaints downstream of chemical dosing units 
(CDU) in the first quarter of 2009, indicating consistent control, and well-
functioning CDUs.   
 

Conveyance Odor Control System Performance 
 
Odor control systems for the conveyance system currently include: 
 

o sodium hypochlorite addition to the interceptor sewers and lift station 
wet-wells and force mains to keep the wastewater from developing septic 
conditions that generate odors, and  

o the ventilation of interceptor sewers headspace through a vapor 
treatment system to capture fugitive vapors from sewers with positive 
headspace pressures.   

 
Chemical addition at interceptors and pump stations is from chemical dosing 
units.  Currently all pump stations and chemical dosing units feed 15% sodium 
hypochlorite, with the exception of the Arizona State Prison Complex pump 
station which feeds Thioguard. 
 
Currently chemical treatment effectively controls odors along approximately 30 
linear miles of sewer, largely concentrated within 5-miles of the Roger Road WRF 
on the interceptor sewers flowing west towards the facility.   Figure 7 identifies 
the location of existing chemical dosing units and pump stations within the 
metropolitan area.
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Figure 7:  Third Quarter Odor Complaints


