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The problem
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Source: Ian Martin, AECOM (2020) report
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Kiwi Street, 2013
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Kiwi Street, 2013
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Kiwi Street, 2013
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Source: Steve Hutchison, Wellington Water



1. Sulphide is characterised by “sporadic” or “seemingly random” 
appearance (until processes are better understood)

2. Corrosion can be gradual and undetected

3. Can seriously impact asset lifespan – to as little as 3 years

4. Historically addressed reactively

5. High cost of emergency maintenance or renewal

6. Odour and toxicity of gaseous sulphide

The problem

14



15

The science

The basic process of sulphide release in a 

septic environment (Cisca & Crosby, 2015)

1. Sulphates to sulphides 
(septic conditions)

2. Total sulphides to dissolved 
H₂S

3. Dissolved to gaseous H₂S

4. Oxidised by bacteria to 
H₂SO₄ in condensation

5. Acid attacks concrete, iron, 
steel (but not clay or plastic)
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The tool

The basic process of sulphide release in a 

septic environment (Cisca & Crosby, 2015)

Pomeroy’s Equation
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The tool

The basic process of sulphide release in a 

septic environment (Cisca & Crosby, 2015)

Pomeroy’s Equation

Sulphide solubility



The tool
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The tool
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- All-pipes model of “Seaview Network” 
(Upper Hutt, Lower Hutt, Wainuiomata)

- Pollutant loading (all wastewater profiles) 
assumed for wastewater loading:

Trial case – Hutt Valley



Model Results –
Trunk Network
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- Highlighting 
results for trunk 
network only

- 90th %ile of DWF 
24-hr period

- Note Sydney 
Water targets 
<0.5 mg/L 
(blue lines)



Model Results –
rising main 
outlets
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- Gravity mains 
downstream 
of a rising 
main

- 20 locations 
with >1 mg/L 
dissolved 
sulphide



Model Results –
Hydraulic jump 
locations
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- Gravity pipes 
where max 
modelled 
Froude No. 
transitions 
from 
>1 to <1

- 25 locations 
with >1 mg/L 
dissolved 
sulphide



Results Sensitivity - BOD
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Results Sensitivity - Temperature
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Results Sensitivity - pH
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Results Sensitivity – WQ setup
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Results Sensitivity - BOD
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- Baseflow 
reduces 
dissolved 
sulphide

Results Sensitivity - Baseflow



Model validation – Pt Arthur
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- 300 mm diameter rising main, 9.3 km, 

- Pt Arthur catchment:
- Population ~3,000

- ADWF ~9 L/s

- Manual calculation:
- Estimated residence time = 20.6 hrs

- Dissolved sulphide at RM outlet = 26 mg/L



Model validation – Pt Arthur
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- Modelled result:
- Build-up time corresponds to estimated residence time

- Average dissolved sulphide = 51 mg/L



Model Results 
– Odour 
complaints
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- Filtered 
customer 
complaints



Model Results –
Past failures
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- Operational 
knowledge

• Collapsed - 2001 (6 years after Pt Arthur RM installed).
• >300m pipe replaced with PVC, HDPE, or CIPP.
• Pumps upgraded to ensure flushing.



Model Results –
Past failures
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- Operational 
knowledge

• Wise Park Wetwell after 10 years 
of receiving new RM

• Remedial epoxy coating and new 
drop structure with ventilation



Model Results –
Past failures
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- Operational 
knowledge

• Collapsed – 2013, downstream of turbulent drop.
• 50m pipe replaced with HDPE.
• Ventilation pipe installed.



1. Other data collection to verify locations of concern

2. Inspection and monitoring programme

3. Modelling trial assessments in other networks (eg Moa Point)

Future work
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1. ICM can estimate dissolved H₂S - an indicator of potential 
corrosion.

2. Dissolved H₂S is estimated using Pomeroy’s Equation, which is 
inherently conservative.

3. For simplicity and stability, our trial case assumed constant 
temperature and pH – more conservative results.

4. Results can be filtered to prioritise RM discharge points and 
hydraulic jumps locations (~45 locations in Hutt Valley)

5. Due to the complexity and uncertainty involved, maps are 
presented as ‘heat-maps’ as a starting point for prioritising 
inspection locations.

Conclusions
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