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EXECUTIVE SUMMARY
Hunter Water Corporation (HWC) is a State owned corporation located in Newcastle NSW providing water and wastewater services to a population of around 0.5 million in an area of 5,366 square km.  HWC operates 21 wastewater treatment plants and around 3,900 km of sewers.

‘Pipes Wagga’ has traditionally focussed on pipeline rehabilitation.  However, this paper details a strategy aimed at mitigating one of the causes of pipe failure – corrosion caused by hydrogen sulfide gas generated by septic sewage.  Of course the more obvious problem associated with hydrogen sulfide gas is odour.  This was the driver for the development of an odour/septicity control strategy by HWC. 

Over the years, various odour control measures were utilised in HWC’s wastewater transportation system in response to problems as they arose.  These measures were implemented in isolation on a site-specific basis.  This led to a fragmented approach with various odour control means utilised throughout the wastewater transportation system in an unco-ordinated fashion. 

HWC embarked on a program to review its odour control strategy with the principal aim of developing a holistic system wide approach.  The program has been successfully implemented with the following outcomes.

· Existing odour/septicity problems and existing control facilities have been reviewed and remedial measures or modifications implemented on a whole-of-system basis. 

· A process has been developed for logging all odour complaints.  This facilitates identification of problems, gauging the magnitude of any problems, prioritisation of work and monitoring the effectiveness of odour control systems.

· Performance based odour/septicity control contracts have been developed with specific targets for dissolved sulfides and hydrogen sulfide gas emissions. 

· The planning process for new sewers incorporates an assessment of odour/septicity potential and appropriate control methods.

· Annual expenditure on odour control has remained static while a downward trend in the number of odour complaints has been achieved. 

The culmination of these outcomes is that all odour/septicity problems and any controls implemented are assessed on a whole-of-system basis with a philosophy that targets septicity rather than restricting efforts to preventing odorous gas release to the atmosphere.    The focus is therefore on the cause of the odour problems rather than the symptoms and importantly, assets are protected from corrosion caused by hydrogen sulfide gas. 
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INTRODUCTION

Hunter Water Corporation (HWC) is a State owned corporation located in Newcastle NSW providing water and wastewater services to a population of around 0.5 million in an area of 5,366 square km in the lower Hunter Valley.  HWC operates 21 wastewater treatment plants and around 3,900 km of sewers. 

‘Pipes Wagga’ has traditionally focussed on pipeline rehabilitation.  However, this paper details a strategy aimed at mitigating one of the causes of pipe failure – sewage septicity and the resultant generation of hydrogen sulfide gas and corrosive sulfuric acid.  The more obvious problem associated with hydrogen sulfide gas is the generation of odours and this is usually the driver for operators to undertake remedial action.  However if the cause of odours is targeted the corrosion problem is also addressed.  HWC has developed an integrated holistic approach to odour/septicity control.

WHAT CAUSES SEWER ODOURS?
Before detailing HWC’s approach to odour control it may be useful to briefly discuss the formation of sewer odours.  Many factors have the potential to contribute to the generation of odours in a wastewater transportation system and many different odorous compounds are produced by sewage.  However the most prominent factor by far is the release of hydrogen sulfide gas (H2S) from sewage which has become anaerobic (septic) due to retention time in the system.  After around four hours sewage begins to become anaerobic and dissolved sulfides are formed.  The higher the concentration of dissolved sulfides the greater the potential for the release of H2S leading to nuisance odours in the community and corrosion of components of the wastewater transportation infrastructure.  Other factors affecting the potential for release of H2S are pH levels, turbulent flow conditions and trade waste discharges. The problem is further highlighted by the sensitivity of the human olfactory system to very low concentrations of H2S in the atmosphere. 

The components of the wastewater transportation system that are likely to be carrying sewage with retention time greater than four hours are carrier mains, pump stations and rising mains.  HWC’s transportation system incorporates 673 km of carrier mains, 306 pump stations, and subsequently 306 rising mains, all with the potential to generate odours. 

BACKGROUND

The driver for HWC to develop an odour/septicity control strategy was the problem of odours rather than corrosion.  Over the years HWC responded to odour problems as they arose - usually from public complaints - on a site-specific basis.  This led to a fragmented approach with various odour control means utilised throughout the system in an uncoordinated fashion.   This was an inefficient and sometimes ineffective method of dealing with the issue.  

In 1996 HWC embarked on developing a more co-ordinated approach to odour problems.  A consultant was engaged to research and prepare up-to-date technology manuals, investigate existing odour problem sites and review existing odour control facilities.  Subsequently a strategy was adopted to provide more effective management of odour control problems and an integrated holistic approach to the issue. 

STRATEGY

HWC’s strategy entails the following.

Record of Odour Complaints
All odour complaints attributed to a system problem are recorded.  Odour complaints received are scrutinised to determine if they do in fact relate to a system problem.  If they are caused by an operational problem such as a blockage / surcharge they are dealt with as such but not logged on the odour record.   (It should be noted also that some odour complaints are generated from non-sewer related sources.)  The record of odour complaints is used to identify problems, assess priorities and monitor the performance of odour control facilities.  
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Figure 1 - Number of Odour Complaints by Year

Figure 1 shows the trend of increased complaints up to 1997.  Accurate recording of complaints was not undertaken prior to 1996 but there is a definite perception at HWC that this has been the trend for several years.  This perception in fact is what raised the profile of odour problems at HWC leading to the 1996 review.  A reversal of the trend is now becoming evident. 
Register of Odour Control Facilities
A register is kept of all odour control facilities.  This is used to monitor maintenance schedules, costs and effectiveness.  

Technology Manuals

One of the outcomes of the review undertaken by consultants for HWC in 1996 was the provision of technology manuals.  These detail a wide range of odour control technologies - how they work, their strengths and weaknesses, their suitability to various applications, supplier information, and budget costings.  This information is referenced when dealing with odour issues.  Table 1 shows the various technologies currently utilised by HWC.

Table 1 - Odour Control Technologies Utilised in HWC Transportation System

LIQUID PHASE 
AIR PHASE

OXYGEN INJECTION
EARTH BED FILTERS

HYDROGEN PEROXIDE DOSING
ACTIVATED CARBON FILTERS

IRON SALTS DOSING
ODOUR NEUTRALISING AGENTS

CALCIUM NITRATE DOSING


BIOLOGICAL REAGENT DOSING


FRESH WATER ADDITION


Technical Specifications
The consultancy also provided HWC with guidelines for technical specifications suitable for tendering, covering the various odour control technologies.  HWC has utilised these to develop its own specifications incorporating performance criteria based on dissolved sulfide levels and concentration of hydrogen sulfide gas emitted.  HWC has several such contracts running currently.  This is a key factor in the effective control of septicity and the resultant corrosion problems.

General Approach
HWC’s approach to an odour problem targets the entire system and entails such actions as:

· calculation of retention times 

· investigation of trade waste discharges 

· investigation of hydraulic problems - eg. turbulence

· review of complaint records

· sampling and data logging

The process is illustrated in Appendix A as a flow chart. 

This approach is used to address new problems as they arise.  It has also been utilised to reassess and modify some of the fragmented odour control measures that existed prior to the 1996 review.  The Warners Bay to Belmont system is a typical example.  This system comprises 12 pump stations and 12 km of rising mains with a flow volume of 9 ML / day.   In response to public complaints over the years, a mixture of various odour control technologies was gradually built up: 

· one lime dosing facility 

· one odour neutralising spray facility

· one earth bed filter

· two activated carbon filters

· a number of plugged vent stacks

· oxygen injection just upstream of the treatment plant.  

This mixture has been replaced by one whole-of-system performance based odour control contract utilising calcium nitrate dosing.  This is illustrated in Appendices B and C.  The overall costs associated with the revised system are similar to costs prior to the review but effectiveness has greatly improved. 

The example above illustrates a key component of HWC’s approach.  That is a philosophy that targets septicity rather than restricting efforts to preventing hydrogen sulfide gas release to the atmosphere. Thus the focus is on the cause of the odour problems rather than the symptoms.  Importantly this philosophy also addresses the issue of corrosion. The previous mixture of technologies used in the Warners Bay system did little to prevent corrosion. Calcium nitrate dosing is one example of several odour control treatments that protect against the development of septic conditions and therefore protect against corrosion. This is not to say that technologies that control the release of hydrogen sulfide gas do not have a role in the management of odour problems.  They can be a useful supplement to septicity control or can be used in situations where septicity control may not be practical. 

Planning for New Sewers

HWC’s strategy is not restricted to reactive measures.  The planning process for any new sewer incorporates an assessment of odour/septicity potential and a funding allowance for odour/septicity control is included in the costing of projects if necessary.  This assessment is also applied to developer initiated projects. 

CCTV INSPECTIONS

HWC’s odour complaint log is useful for identifying septicity problems.  However CCTV inspections should still be utilised in critical sewers to identify corrosion problems which may not have been flagged by odour complaints.  A corrosion problem may still justify the implementation of septicity control in the absence of odour complaints. 

CONCLUSION
The rehabilitation of sewers is regarded as a significant issue for operators of Wastewater transportation systems, involving substantial expenditure.  Odours on the other hand are generally perceived as nuisance problems.  A holistic approach recognises that the two issues are interlinked to some degree.  The processes detailed above have enabled HWC to develop more effective and efficient methods for dealing with odour/septicity problems and to adopt an integrated approach to the issue. The short term benefits are illustrated by reduced customer complaints.  Long term benefits will be realised with extended asset operating lives.                       .                                                        .                                                                                             

APPENDIX A - FLOW CHART FOR INVESTIGATION & IMPLEMENATION OF ODOUR/SEPTICITY CONTROL
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APPENDIX B - SCHEMATIC DIAGRAM OF WARNERS BAY TO BELMONT SYSTEM

ODOUR CONTROL PRIOR TO REVIEW
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APPENDIX C - SCHEMATIC DIAGRAM OF WARNERS BAY TO BELMONT SYSTEM

ODOUR CONTROL AFTER REVIEW
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Prior to review, odour control in this system comprised various technologies utilised in an ad hoc site-specific manner rather than a whole of system approach.  Control of odour/septicity was only partially effective. 
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After review of the system, a septicity/odour control contract incorporating specific performance criteria was called. A bid utilising calcium nitrate dosing was accepted resulting in the previous mix of technologies being replaced with a single performance based contract.  The change was cost neutral and resulted in an 85% reduction in odour complaints and effective septicity control which is expected to prolong the life of assets.
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