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SUBJECT: Portable Indoor Air Purification Units Policy - (PW07137) - (City Wide) 

Public Works Committee Outstanding Business Item  
 
 
RECOMMENDATION: 
(a) That Report PW07137 be received; 
 
(b) That Report PW07137 be forwarded to Newalta Industrial Service Inc. and the 

Newalta Hamilton Landfill Liaison Committee for consideration at a future 
meeting of the Landfill Liaison Committee, and that the Landfill Liaison 
Committee report back to the Public Works Committee with their actions; 

 
(c) That the item respecting “Portable Indoor Air Purification Units Policy” be 

removed from the Outstanding Business List of the Public Works Committee. 
 
 
 
 
______________________ 
Scott Stewart, C.E.T. 
General Manager 
Public Works 

 
 
EXECUTIVE SUMMARY: 
The Biosolids Dewatering Facility at the Woodward Wastewater Treatment Plant 
(WWTP) was recently upgraded by installation of four new centrifuges and an enclosed 
dewatered sludge conveyance system to significantly improve air quality inside the 
facility, however, the containment of the sludge has increased odour potential during 
storage and truck loading.  Staff is proactively working towards resolving odour 
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generation issues at the WWTP by mitigation and control at the source of generation in 
a three-phased “Source Control Program” involving short-, intermediate-, and long-term 
controls. 
The immediate or short-term control includes an immediate response to reduce odour 
generation at the dewatering facility by operating process changes including lowering 
the centrifuge bowl speed and chemical addition to the biosolids which will be 
implemented by December 2007.  The intermediate control includes the design and 
construction of an odour treatment system which encompasses collection of odorous air 
from the storage bins and loading screw conveyor to an enclosed truck loading facility 
that will contain the odorous air to be transported to a treatment system.  These controls 
are planned to be commissioned by May 2008.  On August 8, 2007 Council endorsed 
the Biosolids Master Plan (phases 1 and 2 document of the Class Environmental 
Assessment) and its preferred strategy of Thermal Reduction (with digestion for energy 
recovery). The long-term odour control will be identified in phase 3 of the Biosolids 
Master Plan, which will be incorporated into the Woodward Wastewater Treatment Plant 
expansion, to be constructed in 4 to 5 years. 
A comprehensive “Source Testing Program” is also being completed at the Woodward 
WWTP to identify odour sources at the facility.  The results of the source testing 
program will be used as input to a Ministry of the Environment approved dispersion 
model that will predict maximum off-property contaminant concentrations.  With the 
modelling results, an assessment of compliance with provincial air quality standards will 
be made and documented in a detailed source testing report, concurrently with an 
Odour Assessment study, which will allow a more thorough assessment/ranking of site 
odour emissions.  Based on these studies, a “Best Management Practice” (BMP) 
program will be developed to address odour emissions from the facility including any 
physical upgrades/modifications and/or new operational strategies to reduce odorous 
emissions.  It is anticipated that BMP program will be completed by December 2007. 
The short- and medium-term controls are planned to be completed before the next 
summer and that may resolve odour issues at the WWTP thereby eliminating the need 
for any installation of portable indoor air purification units in the community.  After 
completion of the short- and medium-term controls, the odours will be continuously 
monitored and recorded at the WWTP boundary and any need for air purification units 
may be re-evaluated if the issues persist. 
 
BACKGROUND: 
Odour Generation at WWTP 
In general terms, wastewater treatment involves separation of liquids and solids in the 
influent and their treatment achieved in two distinct process trains for liquids and solids.  
After removing the dissolved organic matter, the liquids process train is discharged from 
the treatment plant to a body of water as “treated effluent”.  The solids process train is 
treated and dewatered producing a by-product known as “biosolids”, which are hauled 
off-site for land application. 
Odours generated at wastewater treatment facilities commonly include carbon 
disulphide, ammonia and total reduced sulphur compounds (includes hydrogen sulphide 
and mercaptans) and are produced from “point source” locations typically at liquid/solids 
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separation processes and the biosolids treatment, management and haulage 
processes.  As these treatment processes are often contained, they allow for 
containment, treatment and mitigation of odorous compounds generated at the source. 
A site wide odour study was completed at the Woodward Wastewater Treatment Plant 
in early 2002 which measured the odour intensities over the various process trains.  The 
study looked at various process points throughout the facility, identifying odour potential, 
allowing staff to implement control systems at odour generating locations. The following 
outlines projects completed by staff at the Woodward Wastewater Treatment Facility to 
mitigate off-site odours: 

• The Pre-Treatment Headwork Replacement project included a positive state-of-the-
art odour control system.  The design consists of the use of two technologies for 
treatment of the exhaust air from the Headwork Building.  The first system includes 
an in-ground bio-filter to treat the air above the inlet channels to the building by using 
naturally occurring micro-organisms to convert odorous compounds to odour-free 
compounds, mostly carbon dioxide and water.  The second includes a carbon 
scrubber to treat the building exhaust air using an activated carbon media which ties 
up odorous compounds. 

• The Aeration tanks which contained mechanical mixers were converted to a diffused 
fine bubble aeration system. The air is introduced through fine bubble diffusers at 
the bottom of the Aeration tanks which reduces emissions of aerosols into the 
atmosphere. The oxygen contained in the air is provided to the bacteria and micro- 
organisms resulting in aerobic conversion of sludge to carbon dioxide, water, and 
biomass, none of which smell. 

• The Hauled Sewage Dumping Station was designed for sewage haulers to unload 
into an enclosed facility which has a carbon scrubber to mitigate off-site odours. 

• Due to prevailing winds from the north-east, an odour control mister was installed 
along the south fence line to mitigate off-site odour to neighbouring residents. 

Recent Odour Problems 
In 2006, the Biosolids Dewatering Facility at the Woodward Wastewater Treatment 
Plant (WWTP) was upgraded by installation of four new centrifuges and an enclosed 
dewatered sludge conveyance system to significantly improve air quality inside the 
facility, however, the containment of the sludge has increased odour potential during 
storage and truck loading.  The City used advanced and efficient centrifuges coupled 
with high pressure solids cake pumps and the increased in odour generation was not 
anticipated.  Similar biosolids upgrades, recently completed at other WWTP in North 
America, have also reported increase in odours generation.  The odour generation 
generally proportionally increases as the weather warms up during summer months and 
decreases during cold weather. 
Council Direction 
Ref:  Portable Indoor Air Purification Units for Eligible Properties in the Vicinity of the 
Glanbrook Landfill Site (PW07076) (May 28, 2007, Public Works Committee Meeting, 
Item 8.2). 
“Staff was directed to analyze and implement a study to initiate a Portable Indoor Air 
Purification Units Policy for neighbourhoods near Taro and the Water and Sewage 
Treatment Plant.  The parameters should be studied, based on the same principle and 
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justification measureables as the neighbours at the Glanbrook Landfill Site and the 
Community Liaison Committee (CLC)”.  
With respect to the Taro site, the financial components for air purification units would be 
similar to those outlined in this report, however, matters related to the private operation 
of Taro may be better raised with their Community Liaison Committee prior to seeking 
Committee/Council approval. 
 
ANALYSIS/RATIONALE: 
There are generally significant differences between odour generation at a landfill and 
WWTP.  In a landfill, the odour generation is generally “non-point source” spread over 
the site, while the odour generation at a WWTP is generally “point source” produced by 
specific unit processes.  Effective control and mitigation of “point source” odour 
invariably provides better results and mitigation due to significant improvements in 
overall air quality in the entire neighbourhood.  For “non-point sources”, where it is not 
possible to capture the emission of odour generating compounds, air purifiers may offer 
benefits, depending on the type of odour generating compounds, inside the enclosed 
building where the inlet air is processed through the purifiers. 
Woodward WWTP Source Control Program 
In spring and summer this year, as increased odours were observed at the WWTP, staff 
proactively worked towards resolving odour generation issues by implementation of a 
“Source Control Program” focused on mitigation and control at the source of generation 
in a three-phased approach (short-, intermediate- and long-term control), as discussed 
below. 
Short-term/Immediate Response:  CH2MHILL was retained to complete an odour 
investigation of the dewatering building and outline potential solutions to prevent, 
minimize or treat odours prior to leaving the facility. After conducting on-site testing, the 
study found that the dewatered biosolids cake generate concentrated odours and odour 
generating compounds quickly following centrifuging with the concentration peaking 
within the first 24 hours of production and decreasing thereafter.  Two operational 
changes were recommended to mitigate the odour from the dewatering biosolids.  The 
first requires the investigation of decreasing the bowl speed of the centrifuges which 
could decrease production of odour generating compounds and the second alternative 
would investigate the effectiveness of chemical addition to treat the odours.  These two 
recommendations are being investigated and are anticipated to be implemented by 
December 2007. 
Intermediate Control:  The CH2MHILL study also recommended odour controls and 
mitigation measures for the biosolids storage bins and truck loading operations, when 
the biosolids are conveyed out of the storage bins to the truck loading screw conveyor 
onto a truck for off-site haulage.  Currently design for such a control and mitigation 
system is being completed, which will include collection of odorous air from the storage 
bins and loading screw conveyor, along with an enclosed truck loading facility that will 
contain the odorous air and transport to a treatment system.  All efforts are being made 
to complete this project as soon as possible, including proactively working with the 
Ministry of the Environment (MOE) to obtain Certificate of Approval (CofA) and other 
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approvals as required.  Subject to issuance of CofA by MOE before the end of 2007, it 
is anticipated that the project will be completed by May 2008.   
Long-term Control:  On August 8, 2007 Council endorsed the Biosolids Master Plan 
(phases 1 and 2 document of the Class Environmental Assessment) and its preferred 
strategy of Thermal Reduction (with digestion for energy recovery). The third phase or 
long-term odour control will be identified in phase 3 of the Biosolids Master Plan, which 
will be incorporated into the Woodward Wastewater Treatment Plant expansion, to be 
constructed in 4 to 5 years. 

Best Management Practice/Ongoing Odour Analysis:  As a requirement set out by the 
MOE, a Certificate of Approval (CofA) is required when a facility is constructed, altered, 
extended for processing, and/or is altering the discharge of a contaminant into the 
environment.  In compliance with this requirement, the City has a site-wide Air CofA for 
the Woodward Wastewater Treatment Facility.  Per the Terms and Conditions of this Air 
CofA, the City is required to evaluate certain point source locations and processes that 
produce emissions where odour concentrations may exist.  A study has been initiated to 
study the CofA requirements and to help in better quantifying the odours associated 
with wastewater treatment operations.  The major initiatives include: 
• A “Source Testing Program” for major sources of odorous emissions at the WWTP in 

compliance with the requirements of the Air CofA is being completed.  The program 
requires testing and quantifying in a methodological manner a detailed list of 
contaminants discharged into air including all known odour generating compounds 
common to WWTP operations such as total reduced sulphur compounds (includes 
hydrogen sulphide and mercaptans), carbon disulphide and ammonia.  In addition, 
nine Volatile Organic Compounds (VOCs), which are known to have the potential to 
be released by WWTP operations, will also be quantified.  Many of these VOCs 
have odour-based air quality standards, in addition to health-based standards.  The 
results of the source testing program will be used as input to an MOE-approved 
dispersion model that will predict maximum off-property contaminant concentrations.  
With the modelling results, an assessment of compliance with provincial air quality 
standards will be made and documented in a detailed source testing report. 

• An “Odour Assessment Study” for the Woodward WWTP is also being completed.  
The study will collect air samples for analysis by dynamic olfactometry.  These 
results will be used to supplement the 2002 odour testing results database, and 
along with site observations, will allow a better assessment/ranking of site odour 
emissions. 

• Based on the above assessments, the current control measures and operational 
practices, used to reduce/minimize odorous emissions, will be thoroughly 
documented to assist in identifying additional measures that could be employed to 
further reduce off-site odour impacts, as required.  The end result of this exercise will 
be the development of a “Best Management Practices” program to address odour 
emissions from the facility.  The program may include proposed modifications to the 
facility and/or new operational strategies to reduce odorous emissions with 
associated implementation schedules. 

The “Source Testing Program” and the “Odour Assessment Study” that are currently in 
progress are tentatively targeted to be completed by end of October following which a 
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“Best Management Program” will be developed and implemented coupled with 
extensive staff training. 
 
ALTERNATIVES FOR CONSIDERATION: 
The following alternatives have been considered:   
1. Do Nothing 
This will not resolve the odour issues and will not be acceptable to the community and 
MOE and is therefore not a valid alternative. 
2. Implement “Source Control Program” 
This alternative is currently being implemented and worked upon.  It will resolve the 
odour issues on a permanent basis and will offer the greatest benefit to the community.  
This alternative is to be implemented to meet the regulatory requirement of complying 
with provincial “Air Quality Standards”. 
3. Implement Odour Control through Air-Purifiers 
This alternative envisages installation of air-purifies in the neighbouring properties to 
improve air-quality inside the buildings.  To be effective this would require the houses to 
have a single air intake and be air-tight.  This alternative may offer some relief inside the 
houses but will not improve outdoor air quality and as such the residents would still not 
be able to enjoy outdoors.  Furthering this alternative will require an extensive 
neighbourhood-wide air monitoring and assessment to determine neighbouring houses 
that would qualify to receive a Portable Indoor Air Purification Units.  Normally, air 
purification units are generally effective for removal of common odour causing 
compounds associated with wastes such as hydrogen sulphides and ammonia, 
however they may not provide effective removal of some of the odour generating 
compounds associated with biosolids.  Pilot testing of air-purifiers will be required to 
assess their effectiveness prior to installation. 
Pursuing Alternative-3 will require a minimum of three months of on-line odour 
assessments and testing to be preferably completed during the summer months to 
assess installation of air purifiers into neighbouring houses that would potentially meet 
the odour threshold.  As the short- and medium-term controls under Alternative-2 are 
planned to be completed before the next summer, it is proposed not to pursue 
Alternative-3 at this time.  Implementation of an effective “Source Control Program” may 
eliminate the need for any installation of the air purifiers and after completion of the 
short- and medium-term controls, the odours will be continuously monitored and 
recorded at the WWTP boundary and Alternative-3 will be re-evaluated if the issues 
persist. 
Air purifiers, with an operating life of about 10 years, would have a capital and 
installation cost of approximately $2,000 to $4,000 per unit, coupled with an annual 
maintenance cost, associated with filter media replacement of approximately $150 per 
year, and operating electric cost of about $10 per month.  Pursuing this alternative will 
have a capital cost of about $1.5 million to $3.0 million, depending on the number of 
houses that would qualify.  Additional costs of approximately $100,000 will be required 
for professional services to assist in off-site air monitoring, dispersion modelling, 
reporting, and implementation of this alternative. 
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FINANCIAL/STAFFING/LEGAL IMPLICATIONS: 
Implementation of the Source Control Program is a regulatory requirement and is 
estimated to cost approximately $0.50 million to $1.0 million.  The costs will continue to 
be updated and finalized as further source testing and assessments are completed. 
 
POLICIES AFFECTING PROPOSAL: 
The Public Works Strategy Plan, Innovate Now 
The recommendations from this report will assist in meeting the Public Works key goal, 
to be recognized as the centre of environmental and innovative excellence in Canada.  
In addition, implementing the recommendations will also assist Public Works in building 
on our Strategic Vision Drivers as follows: 

o Communities (Services our communities connect with and trust) - 
The recommendations in this report will reduce odours in the short term and come close 
to eliminating many of the offensive odours in the long term which will build a better 
relationship with the community that surrounds the WWTP.              

o People (Skilled teams ready for any situation) -  
The recommendations in this report will not either increase or decrease staff’s ability to 
have skilled teams ready for any situation. 

o Process (Smart processes to match our needs) -  
Social, Environmental, and Economic impacts were all assessed to provide a balanced 
approach to developing these reccomendations.  An evaluation process was employed 
in order to effectively arrive at the optimal solution which meets Hamilton specific goals 
and objectives.  The result is a sustainable long-term approach that addresses odours 
in the the vicinity of the WWTP in the short term and develops solutions that will 
hopefully address these issues permanantly.  

o Finances (Sound finance management for the long haul) - 
The recommended alternative outlined above represents a strategy which will address 
several complex issues facing the issues surrounding the integration of the WWTP into 
the existing neighborhood. It will alleviate the concerns of the residents with respect to 
odours in the most efficient, cost-effective approach and will be an investment that is 
sustainable.  The end result is a program of upgrades which represent the lower range 
of costs among all options being considered while satisfying all of the program goals 
and objectives. 
 
RELEVANT CONSULTATION: 
The City has been consulting, and continues to consult, with experts in the field of air 
quality and air monitoring to ensure that we come up with a permanent solution to the 
odours at the WWTP. 
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CITY STRATEGIC COMMITMENT: 
By evaluating the “Triple Bottom Line”, (community, environment, economic implications) we can make 
choices that create value across all three bottom lines, moving us closer to our vision for a sustainable 
community, and Provincial interests. 

Community Well-Being is enhanced.  Yes  No 
Odour issues will be resolved and the community will be able to enjoy their outdoors 

Environmental Well-Being is enhanced.  Yes  No 
Improved air quality will be achieved resulting in compliance with the Provincial Air Quality objectives 

Economic Well-Being is enhanced.  Yes  No 
With improved air quality, the property values in the neighbourhood will likely improve 

Does the option you are recommending create value across all three bottom lines? 
  Yes  No 
Do the options you are recommending make Hamilton a City of choice for high performance 
public servants?   Yes  No 


