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Dynamic Modelling of Hydrogen Sulphide (H2S) in 
Auckland’s Sewer System

Introduction 

Why this project? 

How can we tackle this issue?

What is being in place, can we do better? 

What are the existing tool to make it better?

Set up a Water quality model 

How to build a water quality model using MIKE+?

Discussion
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Problems related to generation of H2S in 
sewers

• Corrosion of infrastructure

• Odour issues

• Increased maintenance cost

• Unsafe work environment
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H2S gas levels and typical exposure symptoms
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How this H2S being created

organic matter + bacteria + nutrient + others 
Wastewater

Anaerobic: Sulphate -> Sulphide

pressure mains and stagnant water

Anaerobic Environment: Hydrogen Sulphide (H2S) 
Released = odour and corrosion problems 
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How can we tackle this issue?
• Chemical dosing: Magnesium Hydroxide

Quantify randomly and perform at random locations.

• Hydraulic models 

Can these models be applied to predict H2S in 
the network? => Water Quality model

To develop a pilot model of H2S based on the 
Whangaparaoa wastewater network hydraulic model 
and demonstrate the ability of network models 
to estimate H2S at different locations in the 
wastewater network. 
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How to build a water quality model

MIKE 1D - hydraulic calculations

Transport of pollutants in water phase by Advection-
Dispersion

MIKE ECO Lab WATS template coupling to MIKE 1D 
for Water Quality modelling

WATS – Wasterwater Aerobic/Anaerobic Transformation in Sewers

MIKE URBAN (MIKE+)

SWMM5MIKE 1D

Advection 
Dispersion

MIKE ECO 
Lab
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MIKE ECO Lab WATS
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Initial Conditions of the H2S Model
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Technical model set up - Simplification

- Rising mains needed to be modelled

- Model simplification to improve stability and decrease the computation 
time

- Water Quality calculation are time and space consuming 
due to the advection-dispersion equation
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Risk Mapping - Max Total H2S Release



Your amazing title goes here!

Risk Mapping - Max Total H2S Formation
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H2S Model Results
H2S release per meter of pipe in the rising main downstream of Stanmore PS
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H2S Model Results
H2S formation in the rising main downstream of Stanmore PS
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H2S Model Results
Longitudinal profile from Stanmore to Hobbs PS – Rising main until node 27658236. 
H2S release per meter (g/m) at 7 pm.
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H2S Model Results
Longitudinal profile from Hobbs PS to WWTP – Rising main until node 27672040. 
H2S formation per meter (g/m) at 9 am.
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H2S release per meter (g/m) at 2 pm. Longitudinal profile from Hobbs PS to WWTP – Rising main until node 27672040. 

H2S formation per meter (g/m) at 9 am. Longitudinal profile from Hobbs PS to WWTP – Rising main until node 27672040. 
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Qualitative comparison between H2S measured (ppm) and H2S release 
per volume in gravity pipe upstream of Hobbs PS.
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Dosing Scenario
Result of Magnesium Hydroxide [Mg(OH)2] Dosing – Increase in pH

Chemical dosing was simulated

by increasing pH from 7 to 9

In MIKE ECO Lab, chemical dosing is possible with Nitrate and Iron
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Sites for Chemical Dosing – Orewa PS and Stanmore PS
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H2S Model Results
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Discussion – Model outputs
H2S model results provided insight into the following: 

➢Where is sulphide being formed in the network? – Water, nutrient - Anaerobic , -

Water age

➢Where will the release happen - identify critical location in the network? – potential 

air availability, velocity of the flow/steepness of slope

➢Where it is possible to decrease the release of the H2S?

➢How much does the dosing impact the release of H2S?
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Summary of Results – Model efficiency

- H2S model at network scale is possible.

- H2S in gas phase results can be visualized spatially across the network. 

- Chemical Dosing (Magnesium Hydroxide) can be modelled and assess it’s 

efficiency

- Limitation: input data
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Recommended Monitoring Campaign
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Recommendations

➢Monitoring campaign

➢Ventilations

➢Pumping Regime Optimization

➢Dosing



Your amazing title goes here!

Conclusion

Model able to predict formation and release of H2S => H2S risk maps

No need to export to another model

Result viewing made in MIKE platform MIKE+

The model supports the assessment of mitigation options
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Questions? Patai?


