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Issue and version number 

Only the current version of the Technical Guideline should be used. Earlier versions of this 

Technical Guideline are superseded and must not be used. 

This Technical Guideline document is not controlled when printed or downloaded. Only 

online versions from the SA Water website may be used. 

Copyright and intellectual property 

© SA Water. All rights reserved. 

This Technical Guideline has been produced by the South Australian Water Corporation 

(SA Water). SA Water owns the copyright to all material produced by SA Water. 

No part of this Technical Guideline may be reproduced, copied or transmitted in any form or 

by any means, except with the express written consent of SA Water. 

Where any material is extracted from this Technical Guideline, which may occur only with 

express written consent of SA Water, that material must be attributed to SA Water as: 

© SA Water. 

Intellectual property 

Where any material is extracted from this Technical Guideline, which may occur only with 

express written consent of SA Water, that material must be attributed to SA Water as: 

© SA Water 

Unless indicated expressly to the contrary, SA Water (and/or any third-party licensors of 

SA Water) own the copyright and other intellectual property rights, which is contained in the 

text, graphics, information, designs, data and other content in this Technical Guideline. 

This Technical Guideline may not, without consent in writing from SA Water, or otherwise 

except to the extent permitted under the Copyright Act 1968 (Cth), be reproduced for any 

purpose, including particularly: purposes associated with government operational activities, 

commercial activity, or education. 

SA Water is committed to upholding the rights of owners of copyright and intellectual 

property, and SA Water will make every effort to contact copyright owners and request 

permission to reproduce and make available copyright material. If you believe that any 

content in this Technical Guideline may infringe your copyright or other intellectual property 

rights, please contact us at legal@sawater.com.au and we will investigate the position, and if 

appropriate, endeavour to correct the situation. 

If you have access to this Technical Guideline and the Technical Guideline is used by you or 

any other entity, for purposes other than to progress SA Water’s statutory functions, you could 

be infringing SA Water’s copyright, and or SA Water’s intellectual property, and you may face 

penalties under the Copyright Act 1968 (Cth), otherwise under law, or under any other policy 

of SA Water or the South Australian Government that may apply. 

Technical Guidelines are only applicable for intended use 

This Technical Guideline may be used by only: SA Water staff, SA Water contractors and 

persons expressly authorised in writing by SA Water to do so. 

This Technical Guideline may be used only for application to progress activities associated 

with SA Water’s statutory functions described particularly within the Water Industry Act 2012 

(SA), the Water Industry Regulations 2012 (SA) and the South Australian Water Corporation 

Act 1994 (SA). This Technical Guideline may not be used for any other activity outside of the 

scope of the functions described in that legislation. 

mailto:legal@sawater.com.au
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If you have access to this Technical Guideline, and the Technical Guideline is used by you or 

any other entity, for purposes or activity other than to progress SA Water’s statutory functions, 

the Technical Guideline may not be applicable to that other purpose or activity, in which you 

or that other entity intend to engage, and you could be misinterpreting the contents and you 

may not correctly apply the Technical Guideline. This may result in loss or damage to you, the 

entity or to other parties, and must be avoided. 

This Technical Guideline has been prepared to address general and not particular 

circumstances. This Technical Guideline is intended to be used in conjunction with designs 

and project instructions that are prepared in response to particular circumstances and 

toward particular objectives. Any user of this Technical Guideline must ensure, by 

independent verification, that the application of the Technical Guideline is suitable to any 

design for any particular project, and to ensure that the Technical Guideline is in accordance 

with the latest relevant Australian Standards, legislation, regulations and codes and also with 

any relevant and applicable policy. 

SA Water does its best to provide accurate and up-to-date information in the Technical 

Guideline we prepare, but you should use your own skill and judgement before you rely on it. 

SA Water does not guarantee or warrant the accuracy, completeness, or currency of the 

information provided. SA Water recommends that you ask for professional advice from your 

own advisors on any aspect of your own circumstances. 

Liability disclaimer 

This Technical Guideline may be used by only: SA Water staff, SA Water contractors and 

persons expressly authorised in writing by SA Water to do so. 

To the extent that the use of the Technical Guideline constitutes you acquiring goods or 

services from SA Water, as a consumer within the meaning of the Australian Consumer Law 

set out in the Competition and Consumer Act 2010 (Cth) sch 2, as amended or replaced from 

time to time, you may have certain rights and remedies (including:, consumer guarantee 

rights) that cannot be excluded, restricted or modified by agreement. 

Nothing in this disclaimer operates to exclude, restrict or modify the application of any 

implied condition or warranty, provision, the exercise of any right or remedy, or the imposition 

of any liability under the Australian Consumer Law or any other statute, where to do so would 

contravene that statute or cause any term of this agreement to be void. 

You acknowledge and agree that: 

a. Except for any non-excludable obligations, SA Water gives no warranty (express or 

implied) or guarantee that information, services and materials contained in this Technical 

Guideline are accurate, complete, current, or fit for any use whatsoever. 

b. All such information, services and materials are provided “as is” and “as available” 

without warranty of any kind. This means, for instance, that you should not rely on the 

accuracy or completeness of any information displayed within this Technical Guideline 

and its suitability for application to your particular circumstances, and furthermore it is 

your responsibility to contact an appropriate member of our staff if you have any 

questions about suitability of the Technical Guideline to any particular circumstance, 

before your use of the Technical Guideline.  

To the maximum extent permitted by law and subject to any non-excludable obligations, 

SA Water excludes all liability for any loss or damage arising out of access to, use of, or 

reliance upon information, services and materials contained within this Technical Guideline. 
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Documents superseded by this standard 

The following documents are superseded by TG 0531: 

a. TG 0531 Version 1.0 

 

Significant/major changes incorporated in this edition 

Updated in this version of the Technical Guideline include: 

a. Updated in accordance with the SA Water technical Guideline Template Version 8.3 and 

the SA Water Style and Writing Standard Feb 2025 version, including revised disclaimers. 

b. Internal references updated. 

c. Text changes within the body of the document are highlighted in yellow for clarity. 

d. Update to align with new Technical Guideline for Odour and Corrosion (TS 0854). 
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Executive Summary 

This Technical Guideline has been developed to assist in the design of ventilation for gravity 

sewer networks and the determination of network ventilation infrastructure required to better 

manage and reduce odour risks. 

Understanding ventilation is important to determine where odours may be released from a 

sewer and its effect on corrosion within the sewer. Hydrogen sulphide (H2S) generation in the 

sewer can result in odour release at points of positive gas pressure in the sewer due to 

inadequate ventilation, and can cause sewer corrosion where there is no or little ventilation 

(and subsequent elevated relative humidity). 

Sewers naturally aspirate, drawing air in as the water moves downhill, dragging the air in the 

direction of the waterflow. This natural aspiration also provides some degree of aeration as 

the oxygen in the headspace is transferred to the sewage. However, if the oxygen transfer is 

insufficient to keep the sewage aerobic, anaerobic decomposition of the waste occurs and 

sulphides are generated, which can result in H2S being released to the head space. When 

the airflow in the sewer becomes restricted, the air can be released into the atmosphere and 

cause offensive odour issues. Sewers require ventilation to promote aerobic conditions and 

release of odorous air to the atmosphere in a controlled way, often with treatment to reduce 

odour levels before discharge, at locations where the pressure in the headspace increases. 

Without sufficient appreciation of this, sewer vents can be poorly located or end up being 

removed or sealed making the problem worse. Pressurisation of the sewer can also cause 

issues with boundary traps being sucked out or blown in. 

Conditions that result in pressure changes in the sewer headspace are: 

• Significant changes in sewage level within the sewer, for example, at a pressure main 

discharge. 

• The presence of a siphon or wet well. 

• Abrupt changes in sewer size or grade. 

• The introduction of flow from a significant side stream at a junction. 

In addition to facilitating air release to avoid pressurisation of the sewer, sewer ventilation 

systems are generally designed to meet one or more of the following objectives: 

• To reduce septicity in the sewer by maintaining a supply of oxygen (aeration of sewage). 

• To dry unsubmerged sewer walls to control sulphide-initiated corrosion. 

• To reduce H2S gas concentration in the sewer atmosphere. 

• To control odour emissions and minimise the risk of receiving odour complaints. 

• To reduce hazards to maintenance personnel through countering the development of a 

toxic and/or explosive atmosphere. 

This guideline outlines the details of the following network ventilation infrastructure, including 

their application, the associated risks, and design criteria: 

• Induct/educt vents. 

• Passive/active carbon filters. 

• Dampers and throttling valves. 

• Air curtains. 

• Fan stations. 

Natural ventilation via a series of alternately sited induct and educt vents is generally 

satisfactory for venting branch and trunk sewers. Such inducts/educts should be installed for 

systems where sewage is normally fresh (i.e. mainly domestic wastewater and sewer grades 

are reasonably steep, and there is sufficient air inflow, for example, from branch sewer 

junctions), and the sewer is not near odour sensitive areas. Most sewers incorporate some 

method of natural ventilation; however, there are situations where this is not sufficient. 
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Mechanical, or forced, ventilation may be required for some larger trunk sewers and where 

septic sewage exists, and should be used in situations where: 

• Sewage is always septic. 

• Sewage is either stale or septic, and flow turbulence (due to sewer drops, for example) 

cannot be avoided. 

• Sewage is slow-flowing or ponding (flat grades) and likely to be stale or septic, or 

• There are locations where frequent odour problems are likely to occur and odour 

treatment and/or stack dispersion are critical. 

In some instances, the installation of natural or mechanical ventilation systems alone is 

sufficient to minimise the risk of odour complaints from a sewer network. However, in areas 

where emissions from the sewer have a negative impact on surrounding receptors, the 

installation of mechanical ventilation with odour treatment of extracted air may be 

warranted. Depending upon the scale required, an odour control system can require 

significant capital investment and ongoing operation and maintenance costs. Therefore, SA 

Water requires a robust decision-making process to determine when odour control is deemed 

necessary. This guideline outlines drivers for odour control and the assessment of odour 

control requirements at sewage pump stations and for new developments. A semi-qualitative 

approach to assist the decision-making process, based on assessment of odour and corrosion 

risks, is provided in the Technical Standard for Odour and Corrosion (TS 0854). 

The table below provides a quick reference guide for the design of ventilation in gravity 

sewer networks to better manage and reduce odour risks, as covered in this guideline. 

Although corrosion risks and odour risks often occur simultaneously, the focus of this guideline 

is odour risk rather than corrosion. Sewer ventilation systems to specifically address corrosion 

risks are bespoke systems due to the typically very large gas ventilation rates required to 

achieve both H2S and relative humidity targets, and require case by case assessment. 

Design Consideration Reference 

Headspace requirements for natural ventilation  Section 3.3.1 

The use of controlled versus uncontrolled natural ventilation Section 3.3.2 

Design requirements for locating vents for natural ventilation Section 3.3.3 

Induct and educt design Section 3.3.4 and 4.2 

Carbon filter application and risks Sections 4.3.1 4.3.2 

Application of passive carbon filters Section 4.3.1.1 

Application of active carbon filters Section 4.3.1.2 

Design criteria for passive and active carbon filters Section 4.3.3 

Requirements for dampers and throttling valves Section 4.4 

Suitability of air curtains Section 4.5 

The use of fan stations and the associated risks/issues Sections 4.6.1 and 4.6.2 

Design criteria for ventilation (fan stations) on sewers Section 4.6.3.1 

Basis for sizing air flows for sewer ventilation (fan station) Table 4 5 

Ventilation rates for sewage pump stations Section 4.6.3.2 

Guidelines for use of natural and mechanical ventilation Section 5.4 

Drivers for odour control  Section 6.2 

Assessment of general odour control requirements Section 6.3.1 

Odour control assessment - risk factors and ranking guidance Table 6 1 

Odour control requirements at sewage pump stations Section 6.3.2 

Odour control requirements for new developments Section 6.3.3 
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1 Introduction 
SA Water is responsible for the operation and maintenance of an extensive amount of 

sewerage infrastructure. 

This guideline has been developed to assist in the design of ventilation for gravity sewer 

networks and the determination of network ventilation infrastructure required to better 

manage and reduce odour risks. 

1.1 Purpose 

The purpose of this guideline is to inform the requirement for, and the design, of ventilation 

systems for gravity sewer networks and to determine network ventilation infrastructure 

requirements to better manage and reduce odour risks. 

1.2 Glossary 

Terms and Abbreviations utilised in this Standard are included in the following sections. The 

definitions presented below are to be used when interpreting this Standard and actions 

undertaken in relation to this Standard. Where a conflict exists, clarification is to be sought 

from SA Water. 

1.2.1 Terms and Definitions 

The following is a list of Terms applicable to this document: 

Term Description 

AC vessel, active Activated carbon treatment system with forced ventilation, with air flow 

driven by mechanical fan. 

AC vessel, passive Activated carbon treatment system with natural ventilation (no mechanical 

fan). 

Accepted Determined to be satisfactory by SA Water’s Representative. 

Allow Means that the cost of the item referred to is the responsibility of the 

Constructor 

Branch sewer Sewers with a nominal diameter of greater than 600mm 

Constructor The organisation responsible for constructing and installing infrastructure for 

SA Water whether it be a third party under contract to SA Water or an in-

house entity. 

Contract A set of documents supplied to Constructor as the basis for construction; 

these documents contain contract forms, contract conditions, 

specifications, drawings, addenda, and contract changes. 

Designer The organisation responsible for designing infrastructure for SA Water 

whether it be a third party under contract to SA Water or a Constructor, or 

an in-house entity. 

A Designer is a person who effects design, produces designs or undertakes 

design activities as defined in the Work Health and Safety Act 2012 (SA). 

Designer The organisation responsible for designing infrastructure for SA Water 

whether it be a third party under contract to SA Water or a Constructor, or 

an in-house group. 

Informative Means “provided for information and guidance”. 

Manufacturer A person, group, or company that owns and operates a manufacturing 

facility that provides materials for use in SA Water infrastructure. 

Must Indicates a requirement that is to be adopted in order to comply with the 

Standard.  
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Term Description 

Person/s Each word implying a person, or persons shall, where appropriate, also be 

construed as including corporations. 

Provide Means "supply and install". 

Responsible Discipline 

Lead 

The engineering discipline expert identified in the ‘Approvers’ table (via 

SA Water’s Representative). 

Reticulation sewer Sewers with a nominal diameter between 375mm and 600mm 

SA Water 

Representative 

The SA Water representative with delegated authority under a Contract or 

engagement, including (as applicable): 

b. Superintendent’s Representative (e.g. AS 4300 and AS 2124 etc.) 

c. SA Water Project Manager 

d. SA Water nominated contact person 

Should Indicates practices which are advised or recommended, but is not required  

Supplier A person, group or company that provides goods for use in SA Water 

infrastructure. 

Technical 

Dispensation Request 

Form 

This form is part of SA Water’s Technical Dispensation Request Procedure 

which details the process by which those required to comply, or ensure 

compliance, with SA Water’s technical requirements may seek dispensation 

from those requirements. 

Trunk sewer A Designer is a person who effects design, produces designs or undertakes 

design activities as defined in the Work Health and Safety Act 2012 (SA). 

 

1.2.2 Abbreviations 

The following is a list of Abbreviations, Acronyms and Initialisms used in this document: 

Abbreviation Description 

AC Activated Carbon 

ACH Air Changes Per Hour 

ADWF Average Dry Weather Flows 

BOD Biochemical Oxygen Demand 

EBRT Empty Bed Residence Time 

H2S Hydrogen Sulphide 

HRT Hydraulic Retention Time 

ID Internal Diameter 

MRWA Melbourne Retail Water Agencies 

O&M Operation and Maintenance 

OCU Odour Control Unit  

OD Outer Diameter 

PDWF Peak Dry Weather Flow 

PREN Pitting Resistance Equivalent Number (relating to stainless steel) 

SA Water South Australian Water Corporation 

SPS Sewage Pumping Station 

TG SA Water Technical Guideline 

TS SA Water Technical Standard 

WSAA Water Services Association of Australia 
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1.2.3 Terminology 

The following is a list of specific interpretations for Terminology used in this standard. 

• Where an obligation is given and it is not stated who is to undertake these obligations, they 

are to be undertaken by the Constructor. 

• Directions, instructions and the like, whether or not they include the expression “the 

Constructor shall” or equivalent, shall be directions to the Constructor, unless otherwise 

specifically stated. 

• Where a submission, request, proposal is required and it is not stated who the recipient 

should be, it is to be provided to SA Water’s Representative for review. 

• Each word imparting the plural shall be construed as if the said word were preceded by 

the word "all". 

• "Authorised", "approval", "approved", "selected", "directed" and similar words shall be 

construed as referring to the authorisation, approval, selection or direction of SA Water’s 

Representative in writing. 

• “Submit” mean “submit to the SA Water Representative or their nominated delegate”. 

• Unless noted otherwise, submissions, requests, proposals are to be provided at least 

10 business days prior to work commencing or material ordering (unless noted otherwise). 

 

1.3 References 

1.3.1 Australian and international 

The following table identifies Australian and International standards and other similar 

documents referenced in this document: 

Reference Title 

WSA 2002-2.2 Water Services Association of Australia (2017) Sewerage Code of Australia 

(Sydney Water Edition 1 Version 4) 

MMBW Technological Standing Committee on Hydrogen Sulphide Corrosion in 

Sewerage Works (1989) Hydrogen sulphide control manual: septicity, 

corrosion and odour control in sewerage systems, Melbourne Metropolitan 

Board of Works 

US EPA DM US EPA (1985) Design Manual: Odor and Corrosion Control in Sanitary 

Sewerage Systems and Treatment Plants. Centre for Environmental Research 

Information 

AS/NZS 60079 (series) Australian/New Zealand Standard, Explosive atmospheres 

Pescod Pescod and Price (1982) Major factors in sewer ventilation, Journal of the 

Water Pollution Control Federation, 54(4), 385-397 

SWSS-VG Sydney Water (2015) Standard Specification – Ventshaft Guidelines, Sydney 

Water 

Thistlethwayte Thistlethwayte, D.K.B. (1972) The Control of Sulphides in Sewerage Systems, 

Ann Arbor Science. Ann Arbor. MI. 

AS/NZS 4761 (series) Australian/New Zealand Standard, Competencies for working with electrical 

equipment for hazardous areas (EEHA) 

WSA 02-2014 Water Services Association of Australia, (2014) Gravity Sewerage Code of 

Australia Version 3.3, and Technical Note 11, Version 2.0 (2024). 
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1.3.2 SA Water documents 

The following table identifies the SA Water standards and other similar documents referenced 

in this document: 

Reference Title 

TG 0530 SA Water Technical Guideline – Sewer network hydraulic design 

consideration to minimise network odour impact 

TS 0854 SA Water Technical Standard – Odour and Corrosion 

SAW-ENG-ODO-MUL-

TSB-002 

SA Water Technical Specification – Bio Trickling Filter, Biofilter and Activated 

Carbon Polishing Odour Control Units, SA Water, v1.1, 6 June 2023 
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2 Scope 

2.1 Scope and application of this Technical Guideline 

This guideline has been developed to assist in the design of ventilation for gravity sewer 

networks and the determination of network ventilation infrastructure required to better 

manage and reduce odour risks. 

Each of the following design aspects are outlined in a separate section in the guideline: 

• Natural ventilation design. 

• Details of network ventilation infrastructure and design criteria, including: 

- Induct and educt vents. 

- Passive and active carbon filters. 

- Dampers and throttling valves. 

- Air curtains. 

- Fan stations. 

• The need for natural versus mechanical ventilation in the sewer. 

• The need for odour control. 

2.2 Technical dispensation 

Departure from any requirement of this Technical Guideline shall require the submission of 

Technical Dispensation Request Form (TDRF) for the review and approval (or otherwise) of 

SA Water responsible Discipline Lead listed in Page 5, on a case-by-case basis. 

The Designer shall not proceed to document/incorporate the non-conforming work before 

the Principal Engineer has approved of the proposed action in writing via the Technical 

Dispensation Request Form (TDRF). 

SA Water requires sufficient information to assess dispensation requests and their potential 

impact. The onus is therefore on the proponent to justify dispensation request submissions and 

provide suitable evidence to support them. 

Design works that are carried out without being appropriately sanctioned by SA Water shall 

be liable to rejection by SA Water and retrospective rectification by the 

Designer/Constructor. 
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3 Natural ventilation design 

3.1 Introduction 

Understanding ventilation is important to determine where odours may be released from a 

sewer and its effect on corrosion within the sewer. Hydrogen sulphide (H2S) generation in the 

sewer can result in odour release at points of positive gas pressure in the sewer due to 

inadequate ventilation to sustain a sufficient suction pressure to prevent this occurring; and 

can cause sewer corrosion where there is little or no ventilation (and elevated high relative 

humidity). 

There have been several empirical algorithms proposed for predicting natural ventilation air 

movements, the most popular being the equation developed by Pescod and Price, but these 

have not been widely used for the ventilation of sewers as the results have been mixed. The 

design of natural ventilation systems has sometimes failed to protect nearby residents from 

escaping odours, and in many cases, the vents have been either closed or forced ventilation 

systems have been installed. 

The natural forces influencing ventilation are a fine balance between: 

• Relative density between sewer air and outside air. 

• Wastewater flow induced drag. 

• Friction on pipe walls. 

• Changes in barometric pressures along a sewer. 

• Wind velocities over ventilation stacks. 

These five basic mechanisms that affect sewer ventilation are shown in Figure 1. 

This section describes the need for sewer ventilation and the basic rules for natural ventilation 

in gravity sewers. 

Mechanism Explanation 

Friction drag by flowing sewage 

 

 

• Air is dragged co-currently with sewage. 

• During high flows, the water level rises 

above the outlet, forcing the air to 

escape through the maintenance hole. 
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Mechanism Explanation 

Changes in water velocity and depth 

 

 

• Sewage accelerates down the steep 

incline and slows at the bottom, forcing 

excess air out. 

Temperature gradients and buoyancy 

 

 

• Occurs particularly at night with low flows 

of warm air escaping through 

maintenance holes and vents and 

sometimes is displaced with colder, more 

dense air. 

Wind eduction 

 

 

• Wind moving across vents will cause a 

venturi effect sucking odorous air out. 

• High pressure situation can also pressurise 

sewers, which will cause odour to escape 

downstream. 

• This is less of a problem as winds will dilute 

odours. Exceptions are high initial odour 

concentrations and/or weak winds, 

which result in impacts on the 

community. 

Bottlenecks 

 

 

• Bottlenecks restrict headspace and 

occur at sewage pump stations (SPS), 

siphons without an air jumper, and 

maintenance holes. 

• All the air must escape at these 

locations. 
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3.2 The need for ventilation 

Sewers naturally aspirate, drawing air in as the sewage moves downhill, dragging the air co-

currently with the sewage flow. This natural aspiration also provides some degree of aeration 

as the oxygen in the headspace is transferred to the sewage. However, if the oxygen transfer 

is insufficient to keep the sewage aerobic, anaerobic decomposition of the waste occurs 

and sulphides are generated, which can result in H2S gas being released to the head space. 

When the airflow in the sewer becomes restricted, the air is released into the atmosphere and 

causes offensive odour issues. 

Sewers require ventilation to promote aerobic conditions and release odour to the 

atmosphere in a controlled way at locations where the pressure in the headspace increases. 

Without sufficient appreciation of this, sewer vents can be poorly located or end up being 

removed, exacerbating the problem. Pressurisation of the sewer can also cause issues with 

boundary traps being sucked out or blown in. 

Conditions that result in pressure changes in the sewer headspace are: 

• Significant changes in sewage level within the sewer, for example, at a pressure main 

discharge. 

• The presence of infrastructure items which limit or prevent gas flow along a sewer, 

including siphons, wet wells, sewer connections or branch water traps. 

• Abrupt changes in sewer size or grade. 

• The introduction of flow from a significant side stream at a junction. 

Figure 1 below demonstrates the natural path of air released from a sewer caused by a 

restriction from a siphon and a SPS. 

 

 

 

 

Figure 1: Sewer ventilation at SPS (top) and siphons (bottom) 
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Along with providing air release to avoid pressurisation of the sewer, ventilation systems are 

generally designed to meet one or more of the following objectives: 

a. To reduce septicity in the sewer by maintaining a supply of oxygen (reaeration). 

b. To dry unsubmerged sewer walls to control sulphide-initiated corrosion. 

c. To reduce H2S gas concentration in the sewer atmosphere. 

d. To control odour emissions and minimise the risk of receiving odour complaints. 

e. To reduce hazards to maintenance personnel through countering the development of a 

toxic and/or explosive atmosphere. 

3.3 Basic rules for natural ventilation design in gravity sewers 

Naturally ventilated sewers, which rely on natural ventilation patterns to promote air 

movement in a gravity sewer and which can reliably achieve odour and corrosion targets, 

are generally preferred over forced ventilation systems due to the lower capital and ongoing 

costs, as well as lower visual and noise impacts. Natural ventilation of sewers is achieved 

through the installation of vents along a sewer, with inducts to allow fresh air to enter the 

sewer and educts to allow the release of air from the sewer. 

The minimum headspace requirements and basic rules for locating vents are outlined below. 

3.3.1 Headspace requirements for natural ventilation 

To ensure the efficiency of natural ventilation of a sewer, the Water Services Association of 

Australia (WSAA) Sewerage Code of Australia Sydney Water Edition (WSA 2002-2.2) 

recommends that an air space be retained at either the peak dry weather flow (PDWF) or 

the design flow. 

• Option A - Air space at PDWF 

At PDWF, the maximum depth of wastewater flow shall be not more than 60% of the pipe 

diameter, i.e. a minimum air space equivalent to 40% of the vertical pipe diameter at 

PDWF. 

• Option B - Air space at design flow 

(This option caters for future growth or phased development) 

At design flow, the depth of flow shall be not more than 70% of the pipe diameter, i.e. a 

minimum air space equivalent to 30% of the pipe diameter at design flow. 

• Option C – No air space at design flow 

At design flow, the depth of flow shall be 100% of the pipe diameter, i.e. no air space at 

design flow, and the ratio of PDWF to pipe full capacity does not exceed 0.6. 

There are also conditions in a sewage network that can cause a pipe to surcharge 

completely restricting the sewer headspace (such as a pressure main release location) that 

also need to be considered. 

Option A is the preferred approach, noting that there are some uncertainties with application 

of the guidance which require further assessment to understand the potential impact. 

Specifically, the design flows may at times erode the minimum notional 40% air gap (as 

above) during peak dry weather flow conditions. As set out in WSA Technical Note 11, the 

exact approach taken is the decision of the Water Agency and its authorised Planners, 

Designers and Constructors. The minimum air space at PDWF was considered to adequately 

meet the ventilation requirements of a reticulation sewer. The pipe full condition coinciding 

with the PWWF was considered to be of low duration, being the instantaneous duration of the 

design peak of the inflow hydrograph. Overall, the designer should consider the risks 

associated with each specific application. 
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3.3.2 Controlled and uncontrolled natural ventilation systems 

The Technological Standing Committee on Hydrogen Sulphide Corrosion in Sewerage Works 

prepared the Hydrogen sulphide control manual: septicity, corrosion and odour control in 

sewerage systems (MMBW) which describes how natural ventilation can be achieved using 

uncontrolled or controlled systems. 

An uncontrolled natural ventilation system consists of alternating short induct and tall educt 

vents, as shown in Figure 2, designed to maximise the effect of wind flow and air relative 

density effect. In these systems, air flow in each adjacent section of the sewer is in opposite 

directions, with each educt vent pulling most of the air from the upstream section and the 

remainder from the downstream section (against sewage flow). A disadvantage of having air 

and sewage flow in opposite directions downstream of educts is that the relative velocity of 

air increases, and thus, H2S emissions and evaporation also increase, due to stripping of gases 

from the liquid phase. The combination of higher H2S concentration and higher humidity 

increases the possibility of wet walls and corrosion. Figure 2 provides a graphical 

representation of uncontrolled ventilation. 

 

Figure 2: Uncontrolled natural ventilation (MMBW) 

Controlled natural ventilation systems are designed to encourage airflow in the direction of 

sewage flow. Each ventilation shaft is divided into educt and induct zones using suitable 

ducting and air curtains (also termed flexible bulkheads) to prevent short-circuiting of airflow. 

These systems have lower relative velocities between the liquid and vapour phases, which 

minimises H2S emissions and evaporation. The use of air curtains promotes total air exchange 

in each ventilated section, aiming to minimise the build-up of H2S and humidity in the air 

flowing through the sewer. However, the use of air curtains adds additional complexity to 

sewer design and additional maintenance requirements and is not commonly employed. Air 

curtains where used do not typically provide a total barrier to air flow but are designed to 

restrict air flow between consecutive sewer sections being ventilated. The controlled natural 

ventilation systems are typically useful in circumstances where: 

• Managing the vacuum pressures in the sewer system to minimise fugitive emissions is 

particularly important (due to nearby sensitive receptors, for example). 

• Reducing H2S gas concentrations and relative humidity in the sewer gas space is important 

to assist the management of corrosion risks where there are corrodible materials, and 

Air intake via induct 

Sewer air release 
via educt 
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• Access to the sewer is readily achievable for periodic maintenance of the air curtains. 

Figure 3 provides a graphical representation of controlled ventilation. 

 

Figure 3: Controlled natural ventilation (MMBW) 

3.3.3 Vent location and design 

Guidance for the design and location of vents is provided in section 4.2.4. 

Ventilation infrastructure and equipment should be made from non-corrosive materials. The 

use of uncoated mild steel or galvanised mild steel should be avoided. 
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4 Network ventilation and design criteria 

4.1 Introduction 

There are numerous types of infrastructure associated with sewer ventilation, including: 

a. Inducts/educt vents. 

b. Passive/active carbon filters. 

c. Dampers and throttling valves. 

d. Air curtains. 

e. Fan stations. 

This section describes each of the items above, along with details of their application, 

associated risks and any relevant design criteria. 

Although passive and active carbon filters are the focus of the appropriate odour mitigations 

discussed in this guideline, there may be applications where there are high extracted gas 

flow rates, as can occur for trunk or branch sewers, for which carbon treatment systems alone 

are not adequate. For these applications, an odour treatment system using biological 

treatment with AC polishing filters may be warranted. The design of these systems is 

addressed in the SA Water Technical Specification – Bio Trickling Filter, Biofilter and Activated 

Carbon Polishing Odour Control Units (SAW-ENG-ODO-MUL-TSB-002). 

4.2 Induct and educt vents 

Vent shafts are typically above-ground structures that either: 

a. Admit fresh air into the sewer system (induct vents) to reduce the likelihood of sewage 

becoming septic or corrosive and causing odour issues, or 

b. Allow foul air to escape (educt vents) and be dispersed to atmosphere. 

The combination of these vents promotes natural draft from the ground-level inducts to the 

tall stack educt. 

4.2.1 Inducts 

SA Water’s standard induct vent stands 1.2m high and contains louvres to facilitate the entry 

of air into the sewer. The maximum allowable offset distance from the vented sewer or 

structure to an induct is 20m. Figure 4 shows a photograph of an induct and an isometric 

drawing. SA Water’s standard general arrangement for an induct vent is shown in Sewer 

Construction Manual (SCM) drawing set, drawing 4005-20007-05. 
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Figure 4: Induct 

For trunk sewers, the vent pipe is to be a DN300 PVC pipe, graded back to the trunk sewer, as 

shown in SA Water’s SCM drawing 4005-20007-05. For smaller reticulation sewers, the vent pipe 

may need to be smaller to suit the application, however, the largest practicable vent pipe 

should be selected to minimise the pressure losses (and maximise the flow) for the fresh air 

entering the sewer. 

New inducts are to be fitted with dampers to allow throttling of inlet air. In the case of existing 

inducts, dampers can be retrofitted as required. Where air measurements will be required at 

an induct, the design shall include a PVC stub flange on top of the retrofitted damper to 

enable attachment of a temporary extension pipe (during commissioning only) to facilitate 

induct airflow measurements and negative pressure readings. These requirements drawn from 

AS/NZS 60079 are shown in Figure 5 below. 

 

 

Figure 5: Retrofitting of damper on existing induct and fitting of temporary extension pipe 
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4.2.2 Educts 

SA Water standard educts are 15m tall with a diameter of 300mm and are constructed from 

either glass-reinforced plastic or stainless steel per AS/NZS 60079. The maximum allowable 

offset distance from the vented sewer or structure to the educt is 20m. 

Unpainted stainless-steel vents are recommended for better durability and lower 

maintenance. However, painting of vents may be required for aesthetic reasons.  

SA Water’s standard general arrangement for an educt vent is shown on drawing SCM 4005-

20007-06. 

4.2.3 Risks and issues to consider 

Risks and issues associated with ventilation of the sewer using inducts/educts are as follows: 

a. Uncontrolled systems may generate airflow in the opposite direction to the wastewater 

flow downstream of educts, resulting in reduced effectiveness and sometimes an 

increase in odour emissions per the MMBW. 

b. The system may not work reliably due to low sewage gas temperatures or a lack of wind 

passing over the vents. Wind-driven rotary cowls may increase draft; however, they are 

not always effective per AS/NZS 60079. 

c. Natural ventilation by inducts and educts is generally not sufficient for corrosion control as 

ventilation rates are not high enough to maintain dry pipe walls; thus, all exposed surfaces 

should be manufactured from non-corrosive materials per WSA 2002-2.2. 

d. Inducts can operate as educts under different flow scenarios in the sewer, which can 

result in odour emissions close to ground level. 

4.2.4 Design criteria 

4.2.4.1 Location 

The maximum recommended nominal spacing of vents along a trunk or branch sewer is 

400m per WSA 2002-2.2. As set out in SA Water’s Sewer Construction Manual drawing 4005-

20007-05, for trunk sewers of diameter larger than 450mm the recommended spacing 

between educt vents is 300m, and 200m to 230m between induct and educt vents. 

Inducts are required where the incoming sewers do not provide enough movement of free air 

to avoid pressurisation. 

The siting of vents must also consider the hydraulic conditions in sewers to ensure proper 

ventilation. In addition to the above maximum nominal spacing, vents shall also be installed 

on trunk, branch and reticulation sewers at the following locations: 

1. At pressure main discharge maintenance holes. 

2. At siphons (see Figure 1): 

a. Educt shall be installed at the upstream end of a siphon, immediately upstream of 

where surcharging of the sewer occurs. 

b. Induct at the maintenance hole immediately downstream of the siphon. 
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3. Where sewer grade changes significantly (see Figure 1):  

a. Induct at the top of the slope. 

b. Educt at the bottom of the slope. For large or trunk sewers, an activated carbon 

treatment system may be required to prevent odour issues resulting from H2S and 

odour release to atmosphere via the educt can be preferable to an uncontrolled 

educt2. 

4. At locations where there is potential for sewer gas space pressurisation and/or release 

of H2S from the liquid phase due to turbulence. This could include sharp bends and 

locations where a branch sewer joins a trunk sewer. These are to be assessed on a 

case-by-case basis. 

5. At SPS. 

6. Educt vents or air valves are typically fitted at high points in pipelines and pressure 

mains that are running full to prevent the build-up of gases per AS/NZS 60079. 

 

Per WSA 2002-2.2, consideration should also be given to the following when locating vents: 

a. Locate vents above the 1:20 year flood level, or else the base to be built up to flood level. 

b. Locate vents outside the zone of influence of future sewer inlets. 

c. Locate vents on high ground above the level of adjacent inhabited areas. 

• When high ground is not available, vents should be located at the most exposed 

sites or in places where full advantage can be taken of high wind velocities. 

• Vent locations near tree canopies should be avoided, as these can detain odour 

and inhibit good dispersion of odours leaving the vent. If a vent needs to be 

amongst trees, the stack height should be at least 3m above the canopy. 

d. Locate vents as far as practicable from houses and other habitable areas, especially 

where buildings are likely to be more than one storey high. 

 

While there are no hard and fast rules for where to avoid installing inducts, the following risk 

factors should be considered when they apply, either on their own or in combination:  

• The proposed induct is near residences. 

• Locations where the sewer is at risk of being pressurised, including: 

- SPS. 

- Drop structures. 

- Sudden change in grade from steep to shallow. 

- Sudden reduction in sewer size near the proposed location, and there are few or no 

educts or side streams immediately upstream. 

- The sewer joins to a trunk sewer downstream, which is minimally ventilated. 

- The sewer has been lined with a plastic liner, making it less porous for air (less ‘leaky’) 

and so magnifying air pressure surges. 

- Pressure monitoring of the sewer could help diagnose if this is an issue before the 

induct is installed. 

 

  

 
2  This is due to SA Water’s experience with educts under these conditions releasing significant odour. 
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4.2.4.2 Sizing 

Guidance for educt vent sizing is: 

• Sydney Water’s standard Specification Ventshaft Guidelines (SWSS-VG) recommends that 

for sewers with diameter less than 300mm – Educt vents should have a diameter equal to 

that of the sewer. 

• For sewers with diameter greater than 300mm and up to 750mm – Educt vent size 300mm, 

as set out for trunk sewers in SA Water’s SCM drawing 4005-20007-06. 

• For sewers with diameter greater than 750mm, educt vent design specific to the 

application is required. 

Table 1 shows the outer diameter (OD) and internal diameter (ID) for different-sized vents 

when made with SS316 steel. 

Table 1: Educt diameters (SS316) 

Vent Diameter 

(mm) 

Vent OD 

(mm) 

Vent ID 

(mm) 

Vent Wall 

Thickness 

(mm) 

150 168.3 146.4 11.0 

225 273.1 254.6 9.3 

300 323.9 304.8 9.5 

The vent height should be at least 2m higher than adjacent buildings and any proposed 

building having development approval per SWSS-VG. Table 2 lists maximum stack heights 

based on vent diameter and maximum wind speed. Two different wind speeds are available 

for design.  

Table 2: Educt vent heights 

Vent Diameter 

(mm) 

Maximum Height (m) 

56m/s wind 3 89m/s wind 4 

150 14 9 

225 18 12 

300 18 14 

>300 Custom – up to 16m high. 

4.2.4.3 Materials of construction 

Vent shaft material shall be designed for a minimum 50-year service life and meet the 

following requirements per SWSS-VG: 

a. SA Water’s preferred material for vents and cowls is GRP. As an alternative, 316 stainless 

steel may be used however requires review and approval from SA Water. 

b. Hot dipped galvanised structural members shall only be used external to the vents and in 

places where rusting can readily be detected, and maintenance repair can be carried 

out. The alternative is 304 stainless steel. 

  

 
3 For areas with a high degree of protection (e.g. built-up areas – large, tall and closely spaced buildings). 

4 For highly exposed areas. 
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4.2.4.4 General requirements 

• Educts should be fitted with a mesh panel to stop birds and other unwanted items from 

entering the sewer. 

• The use of unshielded, low, open-topped induct stacks is not advised due to wind effects, 

which result in reduced air inflow. If ground-level inducts are unacceptable, shielding, 

vanes, or special terminals should be installed as a minimum measure per the MMBW. 

• All educt vent pipes, between the connecting MH or SPS wet well and the educt vent, 

shall be fitted with an inspection port to enable periodic cleaning and inspection of the 

duct pipe. 

• All vents shall have a sample port for anemometer access to facilitate airflow 

measurement. All vents shall also be equipped with a method to facilitate continuous H2S 

monitoring. This shall be a drilled port suitable for the connection of a gas pump with 

tubing connected to an H2S logger outside of the vent. 

• Both the sample port and H2S monitoring opening/port shall be located no higher than 

1.5m from ground level. 

• For larger educt vents, a balance between aesthetics and airflow is required, as reduced 

vent diameters can cause a large increase in the airway pressure drop, leading to 

reduced airflow per the MMBW. 

• For educt vents in sensitive locations, the dispersion of gases from the vent must be 

sufficient to reduce the odour concentration to an acceptable level in ambient air (at the 

height of the receptor location). This can be determined using a risk assessment approach 

to evaluate the risk of sulphides in the sewer headspace and potential for odour release 

from the vents. Assessment of risk levels can be undertaken using the Risk Assessment Tool 

as part of TS 0854. 

• If there is a risk of adverse odours, then further investigation, potentially including odour 

dispersion modelling, needs to be conducted and appropriate solutions developed to 

mitigate the risk. Solutions may include the installation of forced ventilation carbon filters. 

4.3 Activated carbon treatment systems 

4.3.1 Description and application 

Activated carbon (AC) treatment systems, or filters, are vessels containing activated carbon 

media that are installed on sewer vents to treat H2S laden air prior to discharge to the 

atmosphere. AC is effective in removing odorous compounds and volatile organic 

compounds from airstreams. AC media physically adsorbs organic odorants and then acts as 

a catalyst in the oxidisation of H2S to disulphide. The effectiveness of this process may be 

enhanced by impregnating the AC with other compounds, such as copper-based 

compounds or caustic-based compounds (including sodium hydroxide or potassium 

hydroxide). Following oxidation, the disulphide is physically adsorbed by the AC. Over time, 

the adsorption sites become fully occupied by contaminated molecules. At this point, the AC 

is spent, no longer providing effective odour control, and must be replaced. Spent AC media 

can also become a source of odour as the absorbed compounds react to form dimethyl 

disulphide and can be released from the AC. 

Air can be delivered to a carbon filter via the following two methods: 

a. Natural ventilation patterns in the sewer, which is referred to as a passive system. There is 

no mechanical fan to drive the gas flow rate for the passive ventilation systems.  

b. Under forced ventilation, a mechanical fan is used to force air through the carbon filter; 

this is referred to as an active system. Requirements for systems with extraction fans are set 

out in section 4.6. 
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4.3.1.1 Passive carbon filters  

There are two types of passive AC filters – those installed on educts and low-pressure AC 

filters. Neither of these passive AC types are preferred by SA Water as the effectiveness of 

their operation relies on there being sufficient positive gas pressure in the sewer or chamber 

to maintain gas flow through the AC filter. Their use requires explicit approval by SA Water. 

Figure 6 shows a passive AC filter at the top of an educt. These can also be installed at 

ground level, though do not benefit from the improved natural ventilation effect when 

installed at the top of an educt. 

Historically, SA Water has installed passive carbon filters on educts upon receipt of odour 

complaints, with the aim of treating air prior to its discharge. However, in practice, the 

pressure required to drive the air through these filters is more than at other release points 

along the sewer (upstream or downstream of the filter location), meaning that the effect is 

similar to blocking the educt. This can create the impression that the problem has been 

solved, but in effect, the problem has just moved to another location. 

Installing AC filters on top of vents also creates issues with maintenance and working at 

heights. For these reasons, passive educt AC filters are not recommended and any proposal 

to install one must have explicit approval from SA Water. 

 

Figure 6: Passive AC filter on educt 

Low pressure AC filters are passive AC filters installed at ground level designed to capture 

odours and volatile organic gases from air vented at pump stations, air release valves, gravity 

sewers and tanks. An example of these AC filters are the ‘Green Domes’ (see Figure 7) which 

are designed with a large surface area to achieve a low face velocity and, thus, a low-

pressure drop through the media to encourage air flow from the sewer through the filter 

vessel. 

 

Figure 7: Low pressure passive AC filter (Green Dome) 
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The use of low-pressure passive AC filters, as for educt AC filters, are not preferred and their 

use must be considered on a case-by-case basis, with explicit approval by SA Water required 

prior to implementation. 

To ensure effectiveness, there must be adequate pressure in the sewer (at least 30–50Pa) to 

push air through the AC media, as well as no vents or locations where air can preferentially 

exit the sewer in the vicinity. Potential applications for which there may be sufficient gas 

driving force, and air cannot usually migrate to other locations with a lower pressure drop, 

are: 

a. Pressure main discharge chambers – gas pressures in these chambers can be sufficient, 

depending on the configuration of the chamber and downstream sewer gas paths, for 

some applications. 

b. Pressure main air release valve exhaust gas. SA Water has developed a turn-key design 

for passive AC filter systems specifically for air release valves; refer TS 0854. 

c. Pump stations – only suitable for treatment of wet well gas where there are no other 

connected gas paths and there are no corrosion risks. Due to the potential for large gas 

flows exhausted from SPSs at times, the passive AC filter system for SPSs is often 

impractically large (large diameter) to limit the pressure loss across the AC media. For 

these reasons, passive AC filters for SPS are not preferred by SA Water. 

As passive AC treatment systems require a minimum pressure to operate and need to be 

maintained to retain filtering capacity, and so are more complicated than an educt vent, 

they should be considered only where there is no option for an educt vent, i.e. ventilation 

without treatment, and no option for installation of an active AC system (refer section 4.3.1.2). 

This could include cases such as tall developments where odours from the vent could impact 

people at vent height (e.g. apartment blocks, hotels) or city “canyons”, which create poor 

wind flow and stop the odour from the vent adequately dispersing. Alternatively, passive AC 

systems may be required where power cannot be supplied at the site to support an active 

AC system. It is emphasised, though, that sufficient pressurisation of the sewer is the first 

requirement to qualify passive AC treatment systems as an option. A key disadvantage of the 

passive AC filter systems, compared to an active carbon filter, is that H2S gas can 

accumulate in the sewer air space during times when there is no gas pressure driving force. 

This increases the risk of corrosion for the gas space (in the case the materials are corrodible). 

4.3.1.2 Active carbon filters 

Active carbon filters are a key part of a forced sewer ventilation system (see section 4.6) 

which is used to extract and treat air from sewer gas spaces. Key components of active 

carbon treatment systems (or active AC filters) typically include: 

a. One or more AC vessels containing AC media. 

b. Fans(s) – duty or duty/standby. 

c. Pre-filter (optional). 

d. Dehumidifier – electrical inline heater to reduce the humidity of the gas stream prior to 

entering the AC vessel. Requirement for a dehumidifier will be dependent on the humidity 

of the gas to be treated, and the type and supplier of the AC treatment unit selected. 

However typically sewer gas spaces are at or near saturation and dehumidification is 

required to avoid reduced AC media life expectancy. 

e. Vent stack. 

f. Ductwork from the sewer infrastructure (e.g. from the MH) to the air treatment facility, and 

that integral to the air treatment facility, including isolation dampers, flexible expansion 

joints, AC vessel bypass ductwork (if required), and sampling and testing ports (for 

collection and testing of gas samples and duct flow/velocity measurement). 

g. Drainage pipework from AC vessel, fan, vent stack, duct low points to the sewerage 

infrastructure (e.g. MH or SPS wet well). 



Engineering : TG 0531 – Wastewater network ventilation design SA Water 

Version 2.0. 25 November 2025. Final. Document ID: SAWG-ENG-0531 Page 29 of 47 

OFFICIAL Uncontrolled when printed or downloaded 

OFFICIAL 

h. Instrumentation and controls. 

Equipment should be installed at ground level to allow easy access to mechanical 

equipment for maintenance purposes and monitoring of AC media. 

Small active carbon filters could also be located at the top of an educt using an axial fan 

installed in the educt to drive ventilation; however, this is not recommended due to poor 

accessibility for maintenance and monitoring. 

4.3.2 Risks and issues to consider 

The risks and issues associated with passive AC filters are as follows: 

1. The installation of passive AC systems on educts has a similar impact to blocking vents 

and is not recommended as a longer-term strategy for odour control. Airflow through 

the carbon filter can be negligible, as the pressure in the sewer is generally not 

adequate to push all airflow through the AC. Odour issues are moved to other areas of 

the network where air can escape, and there is increased corrosion risk due to the 

restricted educts, causing the downstream sewer H2S concentrations to increase. 

2. Passive carbon filters on educts cannot be easily monitored or maintained, and work at 

heights is required to change media canisters. 

3. In low sewer air pressure conditions, there is a risk that the carbon layer may restrict the 

airflow, resulting in out-gassing elsewhere along the network. Alternatively, in high-

pressure surge conditions, there is a risk of fluidisation of the AC media, resulting in H2S 

and odour escaping untreated through the passive AC filter. For this reason, an 

appreciation of the potential pressures and airflows involved is required prior to the 

selection of the appropriate filter size. While fluidisation could be minimised through 

design, e.g. making the AC unit wider to reduce airspeed or narrower to increase the 

weight of the carbon in the airstream, these can be impractical in locating the filter 

and facilitating airflow, respectively. A simpler approach is to have a downflow filter, 

but this type of design would require installation of facilities to remove excess water and 

moisture before reaching the filter. The recommended maximum velocities to prevent 

fluidisation in an up-flow filter is 0.25m/s and could be as high as 0.35m/s in a downflow 

filter. 

4. If passive AC filters are not maintained and media changed over as required, there is a 

risk of discharge of odorous air at ground level. 

 

The risks and issues associated with active AC filters are as follows: 

a. If the media becomes clogged and is not replaced, there will be increased wear on the 

fan, and fugitive leakage could occur from any gaps where air can escape. Media 

blockages can be detected by monitoring either airflow, power draw, or pressure drop 

across the carbon vessel. As an alternative to monitoring online, instruments can be 

installed on the filter (e.g. non-powered rotameter or pressure gauge) for local inspection 

during routine checks by field personnel. 

b. Absence of remote alarms or monitoring, leaving the filter offline and sewer assets 

unventilated for an extended period. 

c. Active AC filters may cause noise issues if the fan does not have suitable mitigations, 

including the use of silencers and/or acoustic enclosures. 

d. Active AC filter systems are generally larger than passive AC filter systems and therefore 

have a worse visual impact. This can be a problem if located in proximity to sensitive 

receptors (public areas). 
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e. For both active and passive AC filter systems, there is a risk that key components are not 

maintained, and spent AC media is not replaced, resulting in odour breakthroughs and 

the possibility of odour complaints. Where these AC filter systems have discharge streams 

released at ground level, the risk of odour complaints can be higher than that of tall 

educt vents with no AC filter treatment. In addition, this can result in increased corrosion 

of surrounding structures and equipment as a result of the discharge of untreated H2S. SA 

Water has a standard maintenance regime for maintaining AC filters, so in this case, the 

real risk is not following the procedure. 

While there are potential issues with carbon filters, any risks they pose need to be considered 

in the context of the situation where the filters might be applied. Table 3 shows an example of 

how the pros and cons of a carbon filter might be evaluated against an existing non-

controlled vent. 

Table 3: Example evaluation of AC filters for specific situations 

Situation Action Pros Cons 

Induct identified as the 

source of odour 

Do nothing a. Air is still free to enter 

sewer 

b. Low maintenance. 

a. Odour can escape 

b. Induct may not actually 

be needed if acting as 

an educt.  

Change to 

passive AC 

filter 

a. Odour release ceases 

b. Air can still leave sewer 

if it needs to (filter will 

restrict this to some 

extent5 

a. May restrict or stop air 

inflow5. 

b. Need to maintain filter. 

Educt: 

a. Releases significant 

odour, or 

b. Higher 

development (e.g. 

apartments) has 

occurred around 

it. 

Do nothing a. Air is still free to leave 

sewer 

b. Low maintenance. 

a. Educt is not meeting 

design if odour is 

detectable. 

b. Odour impact will be 

beyond educt design 

for elevated receptors. 

Change to 

passive AC 

filter 

a. Odour release ceases 

b. Air can still leave sewer 

(filter will restrict this to 

some extent) 

c. Educt gone – lower 

visual impact. 

a. May restrict or stop air 

outflow. 

b. Need to maintain filter. 

c. Sufficient land for the 

AC filter footprint may 

not be available. 

Change to 

active AC 

filter 

a. Odour release ceases 

b. Fan ensures air is drawn 

from sewer. 

a. Need to maintain filter 

and fan 

b. Larger AC filter required 

than for a passive filter 

due to higher gas rate. 

c. Sufficient land for the 

AC filter footprint may 

not be available. 

 

  

 
5  Air inflow can be improved if filter is designed with dampers that allow air to enter sewer bypassing the carbon, 

but close when outgassing occurs and direct air through the carbon. 
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4.3.3 Design criteria 

Design guidance for the use of active and passive activated carbon filters is as follows: 

1. The suitability of a passive carbon system must be considered on a case-by-case basis. 

The pressure drop across the AC filter must be understood, along with the pressure in 

the sewer, and there must not be any other openings in the sewer with less resistance 

than for the AC filter, or air will preferentially leave the sewer via those openings without 

treatment. 

a. Vendors will usually recommend one or two filter designs suitable for the sewer 

application. These will either come with the pressure drop indicated, or they can be 

calculated from the height of the carbon and the pressure drop/unit height 

specified by the carbon manufacturer. This will inform on fan selection for an active 

filter and indicate the pressure required in the sewer for a passive filter. 

b. Differential pressure loggers can be hired or purchased for the purpose of monitoring 

pressure in the sewer to use in selecting a passive filter. It is recommended that 

logging be done for at least a week during dry conditions and not during holidays or 

special events that would alter typical wastewater flows. 

2. For active carbon systems, the typical sewer gas space target pressure is -15 to -20Pa.g. 

If lower (more negative) pressures are considered necessary or are required, then 

appropriate assessment to confirm that this will not result in water trap seals being 

blown out must be undertaken. Higher (less negative) pressures may not be strong 

enough to prevent fugitive emissions from the sewer system. Ensure there is a suitable 

induct location to facilitate air movement. 

3. The design criteria for sizing active AC units are included in SA Water’s Technical 

Specification for Bio Trickling Filter, Biofilter and Activated Carbon Polishing Odour 

Control Units (SAW-ENG-ODO-MUL-TSB-002). Key design parameters, which are 

applicable to both passive and active AC systems, include: 

a. The minimum AC design bed life shall be 24-months, based on the contaminant 

levels specified in the inlet gas design basis. The bed life is defined as the length of 

time between replacements of the activated carbon media based on breakthrough 

of gas contaminants above the target outlet gas design levels. 

b. The activated carbon adsorption units shall have a minimum empty bed residence 

time (EBRT) of 3 seconds with the activated carbon media at the maximum design 

airflow.  

c. The superficial gas velocity shall be less than 0.25m/s. 

d. The AC vessel shall be designed structurally to withstand both the operating gas 

pressures (whether operating under a vacuum as preferred or under positive 

pressure) as well as any other stresses that might be expected during loading and 

unloading of the media. 

e. The effective volume of the activated carbon tank will be such that 20% extra bed 

depth can be added, if necessary, in the future when additional activated carbon is 

required or when a different type (e.g., lower density) of activated carbon will be 

used. 

4. The need to include an in-line duct heater shall be determined by the odour control 

equipment vendor for the nominated activated carbon media. 

See also section 4.6.3.2 for guidance on the design of SPS fan stations, which will affect the 

size of active carbon filters. 
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4.4 Dampers and throttling valves 

Dampers and throttling valves should be installed at the following locations in the sewer: 

a. At inducts to control the volume of air entering the sewer (see Figure 5). 

b. At the inlet and outlet of fans extracting air from the sewer to enable throttling of the air 

flow. 

The head-loss across the dampers depends on the type chosen, the setting selected, and the 

prevailing conditions in the sewer. A single-blade damper can offer very low head-loss when 

open or near open, though if the airflow increases due to changes in the sewer, the head-loss 

will also increase. To compensate for the variable nature of sewer systems, sometimes 

electrically actuated dampers are used, or weighted dampers when power and control 

cables are out of reach. 

All dampers installed should be volume control dampers, consisting of a Table D butterfly 

valve constructed from Grade 316 stainless steel with a lockable lever and EPDM seals. They 

should be of robust, lightweight construction designed to withstand 2 to 3 times the designed 

airflow and static pressure, and should be free of rattles, fluttering or slack movement, and 

capable of adjustment over the necessary range without excessive self-generated noise or 

the need for special tools.  Dampers should be located where they are easily accessible to 

operators. 

Blades should be without sharp edges and sufficiently rigid to eliminate movement when 

locked. The blade's minimum thickness shall be 1.6 mm. The shafts should not be in a vertical 

position to prevent condensate entering bearings. 

Volume control dampers should be capable of being adjusted and locked in the following 

blade positions: "Open", "10° to open", "20° to open", "30° to open", and "Closed". The positions 

should be clearly and permanently labelled. 

4.5 Air curtains 

Air curtains are commonly used in the management of airflow in mechanical ventilation 

systems to separate a common headspace into zones to provide control of ventilation 

patterns within the space. The air curtains (flexible bulkheads) shown in Figure 3 shows an 

example of where an air curtain may be installed. 

Curtains are generally constructed from rubber sheeting/strips and are bolted to the sewer to 

keep them in place. 

Curtains have been installed by different water utilities in Australia (and also internationally, 

for example, Orange County in the USA). However, their use in the sewer is not very common 

or widespread, largely due to the associated operational and maintenance issues to be 

managed which often outweigh the benefits. If not properly designed, air curtains can restrict 

the movement of solids in the sewer, causing solids build up, and can also rip off during high 

flows. Installation and inspection of the curtains also require confined space entry, and there 

is a high likelihood that once these curtains are installed, they will not be inspected or 

maintained. 

It is generally not recommended that air curtains be used in the management of forced 

ventilation systems in the sewer. Although, there will be unique cases where an air curtain is 

the most practical solution or is the only option available, despite the associated 

disadvantages. Suction pressure management between consecutive force ventilated sewer 

sections is one instance where air curtains could fulfil a useful role. Overall, however, air 

curtains should be considered a ‘last resort’ and do not typically represent the preferred 

solution. Use of air curtains should be submitted to the SA Water Representative for approval. 
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4.6 Extraction fan stations 

4.6.1 Description and application 

Extraction fan stations are used to provide mechanical or forced ventilation to draw air from 

the sewer or SPS. Air can be discharged directly to the atmosphere through an educt vent or 

treated in an odour control unit (OCU) prior to discharge. The need for odour control is 

discussed in section 6. 

Educts installed as part of a naturally ventilated system allow air to be released from the 

sewer gas space by gas pressure differentials between the sewer gas space and 

atmosphere. The installation of a fan to extract air from a sewer will increase the length, or the 

‘reach’ of the sewer that is ventilated by inducing a greater negative pressure inside the 

sewer pipe. As shown in Figure 8, air will be pulled to the extraction point both in the direction 

of sewage flow and against sewage flow. The extent of the negative pressure zone of 

influence in the upstream direction is generally greater due to air being pulled in the same 

direction as flow. The ‘zone of influence’ is proportional to the extraction rate and the volume 

of air moving in the sewer. 

 

Figure 8: Fan station zone of influence 

Fan stations are generally used for odour control purposes as they provide control over where 

foul air exits the sewer. They are not as successful for corrosion control as it is difficult to draw 

enough air through a sewer to sufficiently reduce moisture on sewer walls. Although it varies 

from case to case, successful implementation would require fan stations to be only a few 

hundred metres apart, as air drawn into the sewer quickly becomes saturated and can no 

longer absorb moisture from the sewer walls. It is noted that SA Water’s older fan stations were 

installed on the trunk sewer for asset protection, as was the practice at the time. This would 

be impractical to implement today, as the spacing would result in many fan stations on a 

long trunk, the height required to disperse odour without treatment might make them an 

eyesore, and the cost of treating air from multiple stations would be prohibitive. 

Fan stations are often installed to extract foul air from SPSs. Depending on the SPS design, air 

should be extracted from the wet well itself, along with any inlet maintenance holes and 

sewer chambers. All of SA Water’s SPSs have fan stations accompanied by an OCU to treat 

the foul air prior to discharge. 
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4.6.2 Risks and issues to consider 

The risks and issues associated with extraction fan stations are as follows: 

a. Extraction fan stations result in the extraction of much larger volumes of air than natural 

ventilation. If air is untreated and an odorous spike of air passes through the sewer, there is 

a greater risk of receiving odour complaints. The need for treatment of extracted air must 

be considered when installing a fan station. This may involve odour dispersion modelling 

to assist in the assessment of potential odour impact and to inform the requirement for, 

and design of, the odour control system. 

b. Extraction fan stations do not generally provide effective corrosion control. 

c. Care must be taken to ensure that metallic fans and equipment that may produce sparks 

are not used in situations where explosive gas mixtures may be present. Hazardous area 

classification and electrical instrument selection process should strictly follow Australian 

Hazardous Area Standards AS/NZS 60079 and AS/NZS 4761 for assessing the competency 

of workers undertaking the installation work. 

d. Fan stations pose a risk of noise complaints from nearby receptors if not well designed. 

Inlet and outlet duct silencers and/or fan acoustic enclosures may be required. 

e. Forced ventilation should not be used in areas where surcharging is an issue. 

f. Excessive negative sewer pressure can drain water seals. 

4.6.3 Design criteria 

4.6.3.1 Extraction fan stations along gravity sewers 

Educt fan sizing for gravity sewers must accurately account for all air flows into each 

ventilated sewer section to achieve an optimally balanced system. Under-estimation of air 

flows will result in gas pressures (and H2S gas concentrations) which are higher than target in 

the sewer, and therefore not adequately addressing the risk of fugitive release of foul air to 

atmosphere. 

Sewer ventilation modelling is required to be undertaken for key sewers to assist with 

understanding of the gas flow rates required to meet target gas suction pressures (and H2S 

concentrations). This can be undertaken using AFT Arrow software, as an example, by 

experienced personnel. 

For preliminary design purposes, multiple design basis approaches can be used to 

undertake the preliminary sizing of a fan station for sewers, as indicated in   
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Table 4. Each will give a different airflow, but there should be some similarity between them. 

Ultimately, the Designer will select a ventilation rate and fan station design that is practical to 

solve the specific sewer problem, without being oversized to avoid unnecessary expense. 
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Table 4: Basis for preliminary sizing of ventilation air flow of sewer fan station 

Basis Guidance 

Empty sewer Size fan to achieve a velocity of 1-2m/s in the empty sewer pipe. 

Half-Full sewer Determine the extraction rate based on a headspace air velocity that is 50% of 

the sewage velocity. This will intercept moving air and provide a zone of 

influence both upstream and downstream of the extraction point.  

An air velocity that is only 35% of the sewage velocity decreases the zone of 

influence and will not provide adequate extraction from both directions. 

Velocity parity Set the air velocity to be equal to the surface wastewater to reduce turbulence 

in the sewer air and the rate of escape of odorous gases per the MMBW. 

To calculate the air flowrate, either select the headspace cross-sectional area 

that corresponds to ADWF, or a lower cross-sectional area if odours are evident 

when the sewage flow rate is greater than ADWF. 

The design must ensure that there are adequate inducts to avoid generating an excessive 

vacuum on the sewer. Inducts should be located to avoid short-circuiting of incoming air to 

the fan station. 

In some cases, the inducts may become a release point for odour if the ventilation system 

fails. While alarms and good management practices should keep downtimes to a minimum, if 

an induct is particularly problematic for odour release during downtimes, then inducts with 

self-closing dampers should be considered. These can either be electrically actuated, with 

solar panels an option where power is not available. Self-closing dampers can also be 

installed using mechanisms such as weights, springs, or flaps. 

4.6.3.2 Extraction fan stations at sewage pump stations 

When sizing an extraction fan station for an SPS, consideration should be given to the areas 

that require ventilation. Generally, areas where the headspace is connected to the wet well 

should be included in the ventilation design. These areas could include inlet maintenance 

holes, connecting sewers, overflow structures, and any other chambers (with connected gas 

space). 

Separate extraction points may be required for individual areas to be ventilated if there is not 

a suitable path for air to flow to one extraction point under all flow conditions. Separate 

extraction points may also be required where there is a preferential flow path, but it 

compromises air extraction from certain areas. The extraction points may use flow-

modulating valves or a manual type valve to achieve balancing of the air flows. The 

extraction points should also have sample and test ports so that the airflow can be verified. 

Covers for pump stations, maintenance holes and access hatches should be designed to 

minimise air leakage by using rubber seals and being positively secured with bolts or a locking 

mechanism. The extraction rate from an SPS should allow for the following: 

a. 6 to 12 air changes per hour (ACH) in unmanned wet wells, maintenance holes and 

chambers. 

b. Up to 12 ACH in areas where personnel may enter. 

c. The extraction rate shall be 25% greater than the peak wet weather flow entering the wet 

well. 

d. A negative pressure of at least -10Pa (lower than -10Pa.g), and preferably less than -20Pa, 

is achieved in the wet well  under all operating conditions. 
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SA Water generally adopts 6 ACH for wet well ventilation and 12 ACH for hazardous area 

ventilation (e.g. where personnel may enter). These practices are generally consistent with 

the above guidance when the basis used for air flow sizing is considered. However, when SA 

Water uses 6 ACH, the volume of the wet well, upstream sewer pipe, control maintenance 

hole, and any other immediately connected chambers are included, meaning that the 

airflow sizing by SA Water generally meets or exceeds the guidance. 

4.6.3.3 General 

a. Ensure that due consideration has been given as to whether extracted air requires 

treatment prior to discharge to minimise the risk of odour complaints (see section 6). 

b. Fans produce noise that can result in complaints and damage the hearing of operators. 

Managing noise should be considered during the design stage. It is outside of the scope 

of this document to advise on action for this matter - the reader is referred to SA Water’s 

Environmental and Heritage Management Plan for appropriate guidance. 
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5 Natural and mechanical ventilation 

5.1 Introduction 

Natural and mechanical ventilation is used to promote air movement in sewer systems. This air 

movement assists with odour management but is less effective for corrosion control. This 

section compares natural and mechanical ventilation and explains the reasons ventilation is 

suitable for odour control and the shortcomings of ventilation as a form of corrosion control. 

Guidelines are also provided to assist in determining whether natural or mechanical 

ventilation is required on a sewer system. 

5.2 Comparison of natural and mechanical ventilation  

As outlined in section 3.1, natural ventilation uses natural forces to create airflow into, 

through, and out of sewers. These forces include temperature and buoyancy of air, drag from 

sewage flow and wind velocity over ventilation stacks. Some of these forces may counteract 

each other and it is common for the net force to be least when the need for ventilation is the 

greatest. 

Most sewer systems incorporate natural ventilation as a minimum; however, generally, it is not 

possible to achieve all objectives of ventilation (as outlined in section 3.2) with natural 

ventilation alone, particularly odour and corrosion control. Some deficiencies of natural 

ventilation per the MMBW include: 

a. Air flows are not accurately predictable in quantity or direction due to variable natural 

driving forces. It is not possible to maintain zero mean sewage surface air relative velocity 

for minimisation of H2S emissions and evaporation from the sewage surface. 

b. Air flows tend to be the least reliable under conditions when corrosive conditions are likely 

to be worst, for example, where the sewer surcharges.  

c. As vents are linked via a common sewer headspace, odour emissions can occur at 

multiple locations, particularly when sulphide levels are at their worst (highest). 

d. The maximum ventilation rate that can be achieved is generally 1-2 air changes per hour, 

compared to 5 or more air changes per hour for mechanical ventilation. 

e. In summer, air flows and conditions are such that wall drying for corrosion control is not 

practicably achievable. 

f. Natural ventilation cannot be relied upon to provide a safe atmosphere for workers in the 

sewer. 

The major strength of natural ventilation systems is that they are simple and inexpensive to 

install, operate and maintain. Where odour and corrosion are not significant issues, there is no 

driver to move away from the natural ventilation of sewers. 

Forced ventilation systems use fans or other mechanical equipment to produce airflow into, 

through and out of sewers. A key objective of forced ventilation systems is to control the 

movement of air into and exiting from the sewer. Being able to control where air leaves the 

sewer makes mechanical ventilation useful where odour control is required. Where possible, 

mechanical extraction points should be selected in locations that are removed from nearby 

sensitive receptors, as this can alleviate the need for treatment of air prior to discharge. 

Sewer ventilation modelling is a useful tool which can guide the selection of extraction points, 

and fresh air induct points, and the optimum gas flow rate so that sewer gas space pressure 

targets and H2S gas concentrations targets can be met. Typical ventilation modelling 

software includes WATS (Wastewater Aerobic/Anaerobic Transformations in Sewers) and AFT 

Arrow. 

Further details on mechanical ventilation are provided in section 4.6. 
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5.3 Odour control or corrosion control 

One of the objectives for sewer ventilation systems identified in the MMBW is reducing the H2S 

concentration in the sewer atmosphere, to assist with corrosion control. It may be feasible to 

design ventilation systems to achieve this objective. However, some limitations can make this 

impractical. To have measurable results, the sewer atmosphere would need to be frequently 

and completely replaced by fresh air. This is likely to be uneconomical and would require 

large volumes of odorous air to be removed. Refer to the US EPA’s Design Manual: Odor and 

Corrosion Control in Sanitary Sewerage Systems and Treatment Plants. 

Another objective for sewer ventilation systems is to dry sewer walls to control sulphide-

initiated corrosion; however, there are limitations to achieving this objective as well. In most 

cases, adopting ventilation to maintain dry sewer walls is not practicable as the relative 

humidity of ventilation air rapidly increases along the sewer. Relative humidity of the sewer 

atmosphere must remain below 80-85% to avoid condensation of moisture on the walls. 

Therefore the length of sewer downstream of a ventilation station is constrained by the 

distance for air to reach this limit. Depending on the total length of the sewer, this could result 

in a large number of ventilation stations required and high operating and maintenance costs 

as discussed in Thistlethwayte’s The Control of Sulphides in Sewerage Systems. 

These two points highlight that ventilation systems alone may not be effective for corrosion 

control. Therefore, ventilation is more likely to be installed to control odour emissions or in 

cases where only very localised corrosion control is sought. 

5.4 Guidelines for application 

Natural ventilation via a series of alternately sited induct and educt vents is generally 

satisfactory for venting branch and trunk sewers. Mechanical ventilation may be required for 

some larger trunk sewers and where septic sewage exists per WSA 2002-2.2. 

Natural ventilation should be installed for systems where sewage is normally fresh (i.e. mainly 

domestic wastewater and where sewer grades are reasonably steep, and frequent branch 

sewer junctions allow air inflow), and the sewer is not in proximity to odour sensitive areas. 

Most sewers incorporate some method of natural ventilation; however, there are situations 

where it is not sufficient. 

Mechanical ventilation should be used in the following situations: 

a. Sewage is always septic. 

b. Sewage is either stale or septic, and there is sewage flow turbulence (sewer drops) which 

cannot be avoided. 

c. Sewage is slow-flowing or ponding (flat grades) and likely to be stale or septic. 

d. In locations where frequent odour problems are likely to occur. For these locations, odour 

treatment and/or effective stack dispersion are critical per the MMBW. 

5.5 Design considerations 

Design considerations for natural ventilation are outlined in section 3.3. 

Design considerations for mechanical ventilation are outlined in section 4.6.3. 
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6 The need for odour control 

6.1 Introduction 

In some instances, the installation of natural or mechanical ventilation systems alone (that is, 

without treatment) is sufficient to minimise the risk of odour complaints from a sewer network. 

However, in areas where emissions from the sewer have a potential negative impact on 

surrounding receptors, the installation of mechanical ventilation with odour treatment of 

extracted air may be warranted. Depending upon the scale required, an OCU can require 

significant capital investment and ongoing operation and maintenance (O&M) costs. 

Therefore, SA Water requires a robust decision-making process to determine when odour 

control is deemed necessary. 

This section will guide on the following: 

a. Drivers for odour control. 

b. Assessment of odour control requirements at SPS. 

c. Assessment of odour control requirements for new developments. 

6.2 Drivers for odour control 

Historically, odour control has been addressed reactively, with odour complaints the driver for 

the implementation of odour control measures. Ideally, areas throughout sewerage networks 

with elevated odour risks should be identified, with measures implemented proactively to 

ensure any future potential odour complaints are avoided. For areas of new development or 

where there are proposed changes in a network that could impact an existing sewer, a 

proactive approach is particularly important. The Technical Standard for Odour and 

Corrosion (TS 0854) is centred on assessing odour and corrosion risks for new developments, 

and provides minimum requirements for sewerage infrastructure design, as well as direction 

for appropriate mitigations. 

Odour risks are generally higher for new developments for the following reasons: 

a. Initially developing areas only have a low number of connections, causing long hydraulic 

retention time (HRT), which results in higher sulphides. 

b. Proximity to sensitive receptors that have invested in new properties and are more 

sensitive to odour issues. 

c. Sometimes, these developments result in a pressure sewer system or a daisy chain 

arrangement of pump stations, which causes long HRT. 

It is no longer suitable to design sewers without proactive management of potential odour 

issues. In areas of new development, residents have generally paid significant amounts for 

their new homes and have an expected level of service to meet the outlaid costs. If these 

expectations are not met through decreased aesthetics resulting from odours, complaints are 

likely. It has also been seen that in existing communities where there has been a history of 

ongoing, unresolved odour issues, residents may be more sensitive to any odour release 

(even when initial ongoing issues have been resolved) and submit odour complaints more 

readily than receptors in areas where odour release is less common. 

The main driver for the need for odour control in new developments6 or in areas where sewer 

conditions change is the presence of sensitive receptors near outgassing locations where H2S 

(and odour) levels in released air are considered offensive. The need for odour control may 

be avoided if the sewer is designed in a manner to avoid the accumulation of H2S in the 

headspace and outgassing near receptors. 

 
6 See section 6.3.3 for odour assessment information specific to new developments. 
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Guidance regarding the design of sewers to minimise release of H2S into the headspace is 

provided in SA Water’s Technical Guideline TG 0530 – Sewer network hydraulic design 

considerations to minimise network odour impact. 

6.3 Assessment of odour control requirements 

A risk-based odour assessment is required to determine a suitable approach to manage 

odour risks at SPS, PM discharge locations, and for new developments and areas of existing 

sewers where conditions may change. 

A general method is outlined, followed by more specific details for SPSs and new 

developments/areas of the existing sewer where conditions may change. 

A more detailed and semi-quantitative odour and corrosion risk assessment tool is provided in 

the Odour and Corrosion Standard TS 0854. This technical standard, with embedded 

assessment tool, is to be applied by Designers as part of all new developments with results of 

the assessment and associated risk mitigation measures submitted to SA Water as part of the 

development approvals process. TS 0854 can also be used outside of the development 

approvals process to assist in informing odour and corrosion risk levels and appropriate 

mitigations to address these risks. 

6.3.1 General assessment method 

a. Review of proposed network and/or SPS operation. 

b. Identification of areas (or hot spots) where there is potential for odour risk. 

c. Identify whether odour issues appear to be systemic (throughout part of a network) or 

localised. 

d. If considered necessary, undertake a more detailed analysis using sulphide generation 

modelling or other tools to predict the H2S levels that could occur in the sewer gas 

space. 

e. Determine a qualitative risk ranking for each area. The O&C Risk Assessment Tool 

provided as part of TS 0854 can be used to assist this assessment and ranking. 

f. For areas where risk ranking is medium to high, undertake further investigations to 

determine necessary odour mitigations and controls. 

g. Where odour issues are systemic, and/or corrosion is an issue, consider the application of 

chemical dosing 8and/or air extraction (forced ventilation) and odour treatment to 

address broad areas with elevated risks. 

h. For localised odour issues, select a suitable odour control solution. TS 0854 provides 

guidance for suitable controls. 

i. Prioritise odour control works based on risk ranking. 

Further details on a selection of suitable odour control technology can be obtained via SA 

Water Treatment Expertise. 

  

 
8  The operation of the SPS would need to be taken into consideration along with the location of the specific odour 

problem in evaluating chemical dosing. It should be noted that intermittent pumping by the SPS does not 

necessarily preclude chemical dosing as an option. 
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6.3.2 Sewage pump station 

Where the risk-based odour assessment above indicates that odour control is required at an 

SPS, the following can be used as general guidance on the type of system installed: 

a. Low risk – natural ventilation. 

b. Small SPS with medium or high risk – active AC treatment system, provided all other 

openings where untreated air may escape can be blocked to avoid short-circuiting of 

untreated air. 

c. Large SPS with medium to high risk – a dedicated OCU is required, such as a biofilter or a 

biotrickling filter with AC polishing. 

6.3.3 New developments 

For new developments, assessment of requirements for odour mitigation are set out in TS 0854. 

This technical standard includes a semi-quantitative assessment calculation tool to assist in 

understanding odour and corrosion risk levels for proposed new developments and minimum 

requirements for mitigation. 

For applications where activated carbon treatment systems are required, design criteria are 

provided in section 0 and guidance on estimating AC media volumes is provided in 

Appendix C 
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A List of Odour Control Suppliers 

There are numerous vendors which can provide AC treatment systems, ranging from small ‘off 

the shelf’ package units complete with all mechanical elements and I&C for monitoring, 

through to bespoke systems with design tailored to the specific application. Services typically 

include detailed design, construction, commissioning and performance testing. 

Suppliers of AC treatment systems include, but are not limited to: 

• Armatec 

Providers of low pressure passive AC filters known as “green domes”. These units are 

typically installed at (and partially below) ground level and have a large surface area to 

achieve a low velocity and low pressure drop through the media. Armatec also provides 

larger and/or bespoke active carbon treatment systems, as well as biotrickling filters, 

biofilters and chemical scrubbing systems. 

• McBerns 

Providers of active and passive AC treatment systems, typically as packaged ‘off the shelf’ 

systems. 

• OdaTech 

Providers of active and passive AC treatment systems (above ground, underground), and 

small biofiltration treatment units. 

• CleanTeq Aromatrix 

Providers of active AC treatment systems and most other gas phase odour treatment 

systems (including biotrickling filters, biofilters, chemical scrubbing systems) 

• Aquatec Fluid System 

Providers of active AC treatment systems and most other gas phase odour treatment 

systems (including biotrickling filters, biofilters) 

• Emission Treatment Solutions 

Providers of E-CARB systems which incorporate AC vessels (with a range of AC media 

options), fan, stack and ducting. 

The above list represents a selection of potential suppliers for AC treatment systems. Many of 

these suppliers offer other O&C mitigation technologies, both gas phase and liquid phase 

treatment.  

The Designer is to identify appropriate vendor(s) and system design based on consideration 

of: 

• Technical performance. 

• Reliability and operability. 

• OH&S. 

• Sustainability. 

• Whole of life costs. 
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B Examples of passive and active AC treatment systems 

Passive AC Treatment Systems – Examples 

 

Figure B-1: Green Dome, passive AC filter from Armatec Environmental 

 

 

Figure B-2: Ground mount passive AC filters – from McBerns 
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Active AC Treatment Systems – Examples 

 

Figure B-3: Active AC treatment system from McBerns 

 

Figure B-4: Active AC treatment system, with dual AC vessels – from OdaTech 
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Figure B-5: Active AC treatment system at a SPS – from Aquatec Environmental 
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C Guidelines for estimation of AC media volume 

The following approach can be used to estimate the approximate size of an AC treatment 

system: 

1. Determine the initial design parameters for the inlet gas, including: 

a. Gas flow rate. 

b. Gas temperature and pressure. 

c. Gas relative humidity. 

d. Gas contaminant concentration – H2S, VOCs and reduced sulphides. 

2. Determine the required treatment system outlet gas minimum requirements, including 

maximum H2S concentration and odour levels (OU). This may be informed by odour 

dispersion modelling to ascertain the maximum permissible limits, for given stack height 

and exit parameters, to ensure no adverse ambient odour impact to surrounding areas. 

3. Establish the minimum AC media life requirement, that is, the minimum period before 

media replacement is required. This is typically 24 months, as set out in SA Water’s 

Technical Specification for Bio Trickling Filter, Biofilter and Activated Carbon Polishing 

Odour Control Units. Where shorter life spans are required, for example, where space 

available for the AC treatment system is limited, specific approval from SA Water is to 

be sought. 

4. Obtain the adsorption capacity for H2S, in units of kg of H2S per kg of carbon media (or 

equivalent), from the carbon vendor information. A typical value is 0.20kg H2S/kg AC. 

5. Calculate the inlet gas mass load of H2S (kg/year), based on the gas flow rate and the 

H2S gas concentration (ppm.v). 

a. Mass rate H2S (kg/year) = Q (Nm3/year) * H2S concentration (ppm) * 34 / 22.4 / 10^6. 

6. Calculate the minimum mass of media required: 

a. Mass of AC media (kg) = Minimum media life (years) * H2S inlet mass load (kg/hour) * 

8760 (hours per year) / media adsorption capacity (kg/kg). 

b. Where adsorption capacity information if available for other (non-H2S) gas 

contaminants, this information should be used to estimate media volumes for these 

species. Where these data are not available, suitable factors of safety should be 

applied to allow for media consumption by the non-H2S species. The AC system 

supplier may need to be contacted for this information. 

7. Calculate the minimum volume of media required: 

a. Volume of AC media (m3) = Mass of AC media (kg) / AC media bulk density (kg/m3). 

b. Typical AC media density values are 550 - 600kg/m3. 

8. Calculate the empty bed residence time: 

a. EBRT (seconds) = AC media volume (m3) / gas flow rate (m3/sec). 

b. Check EBRT is greater than 3 seconds. Increase carbon volume as necessary to 

achieve minimum of 3 seconds. Note that for standalone AC systems, a minimum of 

4 seconds is preferred and recommended. 

9. Determine the size of the AC vessel: 

a. Set the AC vessel diameter to ensure the superficial gas velocity is less than 

0.25m/sec. 

10. Estimate the AC vessel pressure loss using the vendor’s pressure loss data (Pa per metre 

depth of media). Increase the vessel diameter as necessary to reduce the pressure loss 

through the media. High pressure losses will require an unnecessarily large fan capacity 

(and high ongoing power costs). 


