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Infrastructure impacts



Is unprecedented the 
new normal?

• ICNZ: $234M in insured 
losses 2017; 

• ICNZ: $72M in May event, 
$225M to Oct 2018

• What about uninsured?





The research project



Wastewater & Stormwater Impacts
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Including Case Studies



Working group



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



Impacts on stormwater systems – some key 
examples
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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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Water quality 
deterioration

Loss of cultural identity

Reduced resilience of waterways

• Increased incidence of disease
• Loss of sense of place

Reduced mental health

Reduced rainfall

• Sedimentation in stormwater conveyance, waterways, bioretention cells, 
wetlands, ponds, infiltration

• reduced baseflows in conveyance systems and waterways
• plant stress
• increased evaporation and increased risk of eutrophication

Increased rainfall

• scour, increased contaminant discharge and resuspension of historical 
sediments in waterways

• Reduced capacity of water quality treatment devices to treat higher peak 
flows

Sea level rise

• raising the groundwater table causing saline and groundwater infiltration 
into conveyance systems

• saline water ingress

Higher temperatures

• warmer water temperatures
• plant stress
• increased evaporation and increased risk of eutrophication

Increased costs & loss of income

• Reduced community cohesion

• Loss of cultural value
• Disruption to cultural practices     

• Increased contaminants
• Changing flow regime
• Higher peak temperatures

• Loss of tourism 
• Increased service provider costs
• Loss of service provider reputation



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



WW treatment plant
discharges
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Guiding principles
• Cooperation and collaboration between councils, government, business, 

communities, lifeline services, Māori, researchers and other experts – incuding sharing 
of best practice in climate risk assessments, adaptation planning, stormwater and 
wastewater management and design. 

• Stewardship / kaitiakitanga and precaution – including shifting planning and asset 
management focus from response-based action to preventive action; embedding 
water sensitive urban design approaches within council standards and developing 
upskilling and education initiatives around this. 

• Prioritise the most vulnerable, and working with them to understand climate hazards 
that may affect them, and to develop response and adaptation strategies that are 
acceptable, effective and recognise the unique social/cultural/economic circumstances 
of each community 

• Long term, adaptive thinking and the development of adaptation pathways and 
plans; consideration of a range of ‘typologies’ of adaptation options; Consideration and 
awareness of broader implications of insurance and un-insurability due to climate 
change; and securing funding sources to ensure appropriate levels of service can be 
maintained. 

• Prioritise actions with multiple benefits or which have ‘low-regrets’ - identifying 
actions which meet other national/sectoral challenges such as freshwater quality, 
aging infrastructure, biodiversity or GHG reduction; considering nature-based systems 
and water-sensitive urban design principles.

Greta Thunberg



Thankyou


