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Infrastructure impacts



364 river control, flood protection, and land drainage schemes

protect some 1.5 million hectares of land





The research project



Wastewater & Stormwater Impacts
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Climate hazards

• Increased rainfall

• Decreased rainfall

• Sea level rise

• Increased temperature

• Increased wind



Stormwater assets considered

Conveyance
 Piped networks 

 Overland flow paths 

 Stopbanks

Treatment
 Stormwater quality improvement devices 



Wastewater assets considered

Conveyance
 Separated gravity system

 Combined gravity system

 Pressure system

 Pump stations

Treatment
 Treatment plants and processes 

 On site wastewater systems
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Key stormwater conveyance impacts

Increased Rainfall: 
• Increased flooding
• Damage to infrastructure
• Scour and erosion
• Increased contaminant concentrations
• Resuspension of sediments
• Raised groundwater table

Reduced rainfall / increased temp:
• Reduced baseflows
• Warmer water temperatures



Contaminant loading

Increased rainfall:

• Scour and erosion causes TSS increase 

• Higher velocities collect more rubbish and debris 

• Pollutants of many types 

• Higher flows, mean increased flushing



Key stormwater treatment device impacts

• Higher peak flows
• Increased contaminant loadings
• Reduced capacities
• Salinity impacts
• Rising groundwater
• Increased evapotranspiration
• Plant stress – eg in rain gardens

• All leading to potential for reduced L.O.S.



Case Study - Whangamarino

Whangamarino Wetland (left, source: DOC) and nearby fish mortality during 2017 
floods (right, source: Andrew Rumsby, PDP & Waikato Regional Council)



Impacts on wastewater systems



Wastewater network impacts

Increased rainfall:
• Increased incidences of overflows in wet
• Corrosion risk due to salinity
• Flotation of pipes
• GW ingress
• Infrastructure damage
• Blockages within systems due to low flows in 

drought



LA Case Study (2015)



Cascading implications 
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Example: Implications arising from uncontrolled 
wastewater discharges 

• Environmental / habitat degradation

• Significant cultural impacts on water quality, mauri of 
waterways, mahinga kai, identity and connection to 
turangawaewae…

• Reduced mental health for community members 

• Loss of cultural identity and community cohesion

• Increased incidence of disease 

• Reduced amenity of waterways can lead to solastalgia, 
or a loss of sense of place

• Increased preventative maintenance and water quality 
management costs



Regional analysis
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Regional Analysis

• How might these impacts unfold 
around NZ?

• Physical factors when combined 
with climate drivers, may lead to 
increased risk.



Factors that may increase risk

1. Communities that rely on pumped stormwater 
systems or are protected by stopbanks

2. Communities with environmentally compromised 
waterways

3. Communities with low-lying areas prone to 
flooding or sw systems prone to inundation

4. Communities with low-lying coastal wastewater 
treatment plants

5. Communities with WWTP which discharge to 
rivers

6. Other factors that may mean they may have 
specific vulnerabilities. E.g. socio-economic



Source: LGNZ
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Confluence of issues

Climate 
change 

impacts on 
SW and WW 

Iwi - Maori 
concerns 

around sw/ww
discharges to 
water bodies

Ageing 
infrastructure

Increasing 
focus on 
receiving 

water quality 
(eg NPSFM)

Governance 
and 

institutional 
reform of 

water sector

Availability of 
insurance

Housing supply 
and land 

development



Recommendations

• Improve data management, monitoring and 
review: to enable good decisions 

• Improve approaches to design, asset 
management and risk management

• Further work required around funding and 
insurance

• Focus on leadership and governance for 
climate and infrastructure - embedding 
climate change into our decision-making.

Greta Thunberg
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