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Agenda

e Background
* About the project
* |mpacts summary

* Key implications
* Regional analysis

* Some recommendations (what may all this mean, and how should we
respond?)



Background



~ ¢ oy

Che Rodnen
YAITEMATA A KA

FRICE-10s por annum ia ndvan

WARKWORTH, WEDNESDAY

Jd per Copy.

'Science Notes and News.

_____‘*__

—

]
[ COAL CONSUMPTION AFFECT

; ING CLIMATE.

The furnaces of the world are now
burning about 2,000.000.000 tons of
coal a yeonr When this is burned.
uniting with oxygen, it adds about
{ 7,000,000,000 tons of carbon dioxide
L0 the atmosphere yearly. This tends '
to make the air a more effective blan. |
ket for the carth and w raise its
temperature. The effect may be con- |
siderable in a few centuries.
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Five Cat 5sin four years

The tropical Atlantic has created a rash of Category 5 hurricane
since 2016 with five forming, including Hurricane Michael, whic
made landfall in Florida’s Panhandle in 2018.

" == Dorian, Sept. 2019,

top wind speed: 185 mph*
=== Michael, Oct. 2018,

top wind speed: 160 mph*
=== Maria, Sept.-Oct. 2017,

top wind speed: 175 mph*
== |rma, August-Sept. 2017,

top wind speed: 178 mph*

=== Matthew, Sept.-Oct. 2016,
top wind speed: 167 mph*

N
= 400'miles
*These are sustained wind speeds
Source: NOAA; maps4news.com/©HERE GATEHOUSE MEDIA




necessarily mean that it will be as dangerous or more so than the storm
that flooded New Orleans. Katrina killed more than 1,000 people due to

infrastructure failures and mismana gement of emergency resources, not

because of where

it sat on the record charts,
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Exposed: Climate change and
infrastructure

Discussion
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Project overview - methodology

Phase 1: Phase 2:
Identification of Identification of
impacts implications

Phase 3: Regional Phase 4:

analysis Recommendations

Including Case Studies
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GLOBAL WARMING

Climate hazards

CAUSES CHANGES IN ESSENTIAL CLIMATE VARIABLES INCLUDING

3

Sea surface temperature Humidity

oo

e Sea levelrise

P * Increased rainfall
" Q * Decreased rainfall

* Increased temperature
* Increased wind

WHICH RESULT IN CHANGES IN DERIVED VARIABLES AND CLIMATE IMPACTS INCLUDING

Relative humidity Bushfire weather Sea-level rise

O MK

Costal inundation Cyclones Heatwave Drought

L YoYolete
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Stormwater assets considered

Conveyance

e Piped networks

e Overland flow paths
e Stopbanks

Treatment

e Stormwater quality improvement devices

RN AN s



Wastewater assets considered

Conveyance

e Separated gravity system
e Combined gravity system
® Pressure system

e Pump stations

Treatment
e Treatment plants and processes
e On site wastewater systems

\,_— [



Impacts on stormwater systems — some k
examples

Phase 1. Phase 2: Phase 3: Regional Phase 4:

analysis Recommendations

Identification of Identification of
impacts implications




Key stormwater conveyance impacts

Increased Rainfall:

* Increased flooding

 Damage to infrastructure

e 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
e 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

AT T e

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




| APPEARANCE OF
= OUR LAWNS

DUE TO THE DROUGHT AND
CURRENT WATER RESTRICTIONS,
CalPERS HAS STOPPED
WATERING THE GRASS,
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Cascading implications

Phase 1 Phase 2: Phase 3: Regional Phase 4:

analysis Recommendations

Identification of Identification of
impacts implications




Example: Implications arising from uncontrolled
wastewater discharges

* Environmental / habitat degradation o s L

Rl o ) WXL \-"g . ! '“y.".
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* Significant cultural impacts on water quality, mauri of ek Ny U e Nl e
waterways, mahinga kai, identity and connection to ' b e

turangawaewae...
* Reduced mental health for community members
e 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

iz 11 Hlice 2 Phase 3: Regional Phase 4:

analysis Recommendations

Identification of Identification of
impacts implications




Regional Analysis

* How might these impacts unfold
around NZ?

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

Towns and cities
m - Increased stormwates flooding = Reduction in snow days

~ Warmer winters =
» decrease in cold-related snow dutation and depth
ilnesses




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

\,_— [



Local Government Sea Level Rise Exposure: Total Length of Pipes (km) per Region by Sea Level Rise Increment (LiDAR)

Greater Wellington Legend
Auckland Region |Bay of Plenty Region| Canterbury Region Region Hawkes Bay Region Nelson Region Morthland Region Otago Reagion Tasman Region Waikato Region . Total 3.0m SLR
Total 1.5m 5LR

Total 1.0m 5LR
1,100 M Total 0.5mSLR
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WW treatment plant
discharges

300 (km)
|

Aerial imagery sourced from the LINZ Data
Service. License and re-use under the
Creative Commons 3.0 license.

Volume of treated is d in
cubic metres per annum.

Legend
Volume of Wastewater Treated at

Wastewater Treatment Plants (2015-
2016)

Receiving Environment
L] Land Application
Freshwater
. Marine Harbour
. Marine Coastal

Volume (cubic metres per annum)

<1,000,000

1,000,000- 2,000,000
2,000,000- 3,000,000
3,000,000- 4,000,000
4,000,000- 5,000,000
5,000,000- 6,000,000
6,000,000- 7,000,000

>7,000,000




Summary and next steps

Phase 1: Phase 2:
Identification of Identification of
impacts implications

Phase 3: Regional Phase 4:
analysis Recommendations



Confluence of issues

lwi - Maori
concerns
around sw/ww
discharges to
water bodies

Housing supply
and land
development

Ageing
infrastructure

Climate
change
impacts on
SW and WW

Increasing

focus on

receiving
water quality
(eg NPSFM)

Availability of
insurance

Governance
and
institutional
reform of
water sector



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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