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Copyright 

This Guideline is an intellectual property of the South Australian Water Corporation. It is 

copyright and all rights are reserved by SA Water. No part may be reproduced, copied or 

transmitted in any form or by any means without the express written permission of SA Water. 

The information contained in this Guideline is strictly for the private use of the intended 

recipient in relation to works or projects of SA Water.  

This Guideline has been prepared for SA Water’s own internal use and SA Water makes no 

representation as to the quality, accuracy or suitability of the information for any other 

purpose.  

 

Application & Interpretation of this Document 

It is the responsibility of the users of this Guideline to ensure that the application of information 

is appropriate and that any designs based on this Guideline are fit for SA Water’s purposes 

and comply with all relevant Australian Standards, Acts and regulations.  

Users of this Guideline accept sole responsibility for interpretation and use of the information 

contained in this Guideline. Users should independently verify the accuracy, fitness for 

purpose and application of information contained in this Guideline. 

Only the current revision of this Guideline should be used which is available for download 

from the SA Water website. 

 

Significant/Major Changes Incorporated in This Edition 

Nil. 

This is the first issue of this Technical Guideline. 
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Executive Summary  

This Technical Guideline outlines sewer network design considerations for minimisation of 

network odour impacts. It only considers odour generation and is not intended as a hydraulic 

design standard. Any sewer design undertaken by SA Water shall follow all the relevant 

procedures, with hydraulic design requirements taking precedent over this Guideline 

document. 

Designing a sewer network that has no odour is prohibitively expensive but the effort made to 

reduce and manage the causes of odour and corrosion during design can reduce some of 

the impacts and will provide considerably longer term benefit to SA Water.  

The cause of sewer odour and corrosion problems starts with the formation of sulphide in the 

wastewater. Sulphide formation is a biological process that reduces sulphates and other 

sulphur compound to sulphide under anaerobic conditions. Anaerobic conditions exist in 

rising mains, siphons, in the sediment and deeper levels of sewers and wet wells. The sulphide 

formed is subsequently released to the sewer headspace, where it can cause corrosion of 

concrete and metals or be released to the atmosphere where it may cause odour problems.  

The preferred approach in sewer design for odour control is: 

1. Prevention of sulphide formation 

1. To release the sulphides to atmosphere in a location where there will not be adverse 

impacts if possible (to remove sulphides from the system)  

2. To keep the sulphide in the liquid phase by reducing turbulence and maintaining 

adequate sewer head space to allow air flow with minimal restriction  

3. If the above are insufficient or not possible, some form of control to prevent corrosion 

and odour problems.  

Minimising sulphide formation is the first step in managing odour and corrosion for sewer 

design, and key considerations are: 

• Controlling the hydraulic retention time in rising mains and wet wells to avoid anaerobic 

conditions  

• Achieving adequate sewage velocity to achieve natural reaeration, scouring of 

sediments, and striping for minimising slime layers on pipes  

Once formed, the sulphide will be released to the sewer headspace at a faster or lower rate 

depending on the level of turbulence. Rising main discharge locations, steep slopes and 

drops all promote turbulence and faster sulphide release to the sewer headspace. Ideally the 

air in the sewer headspace should be released to atmosphere at these locations to prevent 

the build-up of H2S levels in the network. If this is not possible due to the sensitive nature of the 

locations, adopting strategies to reduce turbulence, ensure that the sewer headspace is not 

too restricted (and does not surcharge) and to allow the free flow of sewer air will be 

required. The reason for this is that restriction in headspace will increase the pressure which 

will force air out at uncontrolled locations. Managing the release of sewer gases requires 

effective containment so that gases are only released at designed locations, such as educts. 

The Table below provides a quick reference guide to the sewer network design 

considerations for minimisation of network odour impacts that are covered in this Guideline. 
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Design Consideration Reference 

Process of sulphide formation and corrosion Section 5.2 

Odour risk level related to HRT and sulphide concentration (for high 

level analyses only) 

Table 5-2 

Quantifying Odour Risk  Section 5.6 

Hydraulic drop design with internal and external drop pipes Figure 6-2 

Applicability of vortex drop structures Section 6.3  

Design requirements for vortex drop structures Section 6.3 

Design Standards to avoid hydraulic jumps and surges Section 7.4 

Gravity sewer design to minimise sulphide generation Section 8.3.1 

Rising main design to minimise sulphide generation Section 8.3.2 

Design of rising main discharge manholes  Section 9 

Rising main discharge design to promote non-turbulent conditions Table 9-1 

Design of SPS wet well/control manhole incoming sewer discharge  Section 10 

Requirements for seals on wet wells and manhole covers Section 11.1 

Design of wet well inducts and educts Section 12 

Design of collar type rain guard for a stack Figure 12-1 
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1 Introduction 
SA Water is responsible for operation and maintenance of an extensive amount of sewerage 

infrastructure. 

This Guideline has been developed to outline sewer network design considerations to 

minimise network odour impacts. 

1.1 Purpose 

The purpose of this Guideline is to provide guidance for use in the design of sewer assets to 

minimise network odour impacts.  

This Guideline only considers odour generation and is not intended as a hydraulic design 

standard. Any sewer design undertaken by SA Water shall follow all the relevant procedures, 

with hydraulic design requirements taking precedent over this Guideline document.  

1.2 Glossary 

The following glossary items are used in this document: 

 

Term Description 

BOD Biochemical Oxygen Demand 

BWL Bottom Water Level 

CO2 Carbon Dioxide 

DMDS Dimethyl Disulphide 

DMS Dimethyl Sulphide 

DO Dissolved Oxygen 

HRT Hydraulic Retention Time 

H2S Hydrogen Sulphide 

H2SO4 Sulphuric Acid 

MM Methyl Mercaptan 

ORP Oxidation Reduction Potential 

ou Odour Unit 

ppb Parts Per Billion 

ppm Parts Per Million 

SA Water South Australian Water Corporation 

SPS Sewage Pump Station 

SRB Sulphate Reducing Bacteria 

STEL Short Term Exposure Limit 

RM Rising Main 

TS SA Water Technical Standard 

TG SA Water Technical Guideline 

TWA Time Weighted Average 

VFA Volatile Fatty Acids 

WSAA 

 

Water Services Association of Australia 
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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: 

Number Title 

WSA 02-

2002-2.2 

Sewerage Code of Australia, WSA 02—2002-2.2 (Sydney Water Edition, Version 4), Water 

Services Association of Australia (WSAA), 2017. 

WSA 04-

2005-2.1 

Sewage Pumping Station Code of Australia, WSA 04—2005-2.1 (Sydney Water Edition), 

Water Services Association of Australia (WSAA), 2012. 

 Hydrogen Sulphide Control Manual: Septicity, Corrosion and Odour Control in Sewerage 

Systems. Volume 1, Technical Standing Committee on Hydrogen Sulphide Corrosion in 

Sewerage Works, Melbourne and Metropolitan Board of Works, 1989. 

 US EPA Design Manual - Odour & Corrosion Control in Sanitary Sewerage Systems & 

Treatment Plants, US EPA, 1995. 

 Water Security Agency of Saskatchewan Sewage Works Design Standard, 2012. 

 City of Omaha Wastewater Collection Systems Design Manual (Pre-Final), 2018. 

1.3.2 SA Water Documents 

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

in this document: 

Number Title 

 Standard on Odour Control in Wastewater Networks and Wastewater Treatment Plants, 

Version 0.01, Draft, SA Water 24/12/15. 

TG 0531 Gravity Network Ventilation Design 

1.4 Definitions 

The following definitions are applicable to this document: 

Term Description 

Hydraulic Drop SA defines a hydraulic drop as any difference of greater than 0.3 m in 

water level between sections of pipes 

Hydraulic Jump A jump or standing wave formed when the depth of flow of water 

changes from supercritical to subcritical state 

SA Water’s Representative The SA Water representative with delegated authority under a 

Contract or engagement, including (as applicable): 

• Superintendent’s Representative (e.g. AS 4300 & AS 2124 etc.) 

• SA Water Project Manager 

• SA Water nominated contact person 

Responsible Discipline Lead The engineering discipline expert responsible for TG 0530 defined on 

page 3 (via SA Water’s Representative) 
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2 Scope 
This Technical Guideline provides guidance on sewer network hydraulic design to minimise network 

odour impacts. Details of the main odorous compounds in sewage are outlined, followed by a 

high-level design overview which presents the recommended design approach to minimise 

network odour impacts. Each of the following design aspects are then outlined in a separate 

section in the Guideline: 

1. Hydraulic retention time (HRT) and its impact on sulphide generation and odour 

production 

2. Hydraulic drops and vortex droppers 

3. Hydraulic jumps and surges 

4. Sewage velocities, sewer gradient and turbulence in rising mains and gravity sewers 

5. Rising main discharge manhole design considerations 

6. Sewage pump station (SPS) wet well/control manhole incoming sewer discharge 

arrangement  

7. Seals on wet well covers 

8. Design of wet well inducts and educts 

9. Gravity sewer surcharging conditions and performance criteria 

It is noted that this Guideline considers hydrogen sulphide (H2S) in terms of its odour impacts only. 
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3 Odorous Compounds in Sewers 
This Section outlines the chemical compounds found in sewers which are known odorants, 

along with their characteristics and how they are generated.  

There are many different compounds that occur in sewer air, ranging from those with no 

odour to those that are highly odorous. The odorous compounds come from a range of 

chemical species including mercaptans, amines, aldehydes, volatile fatty acids (VFAs), and 

H2S which fits into no specific group. 

Despite the variety, only a handful of odorants occur frequently and with a significant 

presence. H2S and methyl mercaptan (MM) are the most predominant, followed by dimethyl 

sulphide (DMS) and dimethyl disulphide (DMDS). The properties of these compounds are 

shown in Table 3-1. 

Table 3-1 Properties of the Most Predominant Odorous Compounds in Sewers 

Odorant Odour Description Odour 

Threshold 

Means of Generation 

Hydrogen 

Sulphide 

(H2S) 

rotten eggs 0.51 ppbv 

(low) 

• Bacteria in wastewater reduce 

sulphides to H2S, which is then 

released to the air phase, especially 

during turbulence or under low pH. 

Methyl 

Mercaptan 

(MM) 

rotten cabbage 0.077 ppbv 

(very low) 

• Generated by humans and released 

in faeces. 

• Anaerobic decomposition of sulphur-

containing proteins. 

Dimethyl 

Sulphide 

(DMS) 

disagreeable 

rotten vegetable / 

decayed 

cabbage 

3.0 ppbv • Produced by the bacterial 

metabolism of methyl mercaptan in 

sewers. 

• Forms under anaerobic conditions. 

Assumed that rising mains, siphons 

and sewage pump stations (SPS) 

would favour formation. 

Dimethyl 

Disulphide 

(DMDS) 

garlic-like 0.022 ppbv 

(very low) 

• Forms under anaerobic conditions. 

Assumed that rising mains, siphons 

and SPSs would favour formation. 

 

H2S is one of the most predominant odorous compounds in sewage. The physiological effects of H2S 

are summarised in Figure 3-1, and established limits for workplace H2S exposure are provided in 

Table 3-2 for information only, but will not be considered further. Designers should note that very low 

concentrations of this gas can cause serious health hazards, and the ability to sense it by smell is 

quickly lost as concentrations increase. Death has resulted from concentrations of 300 ppm by 

volume in air. [8] Such concentrations can be obtained in an enclosed chamber with high 

turbulence, from wastewater containing 2 mg/l of dissolved sulphide at a pH of 7.0. [4] 

 

  


