e Considering the consequences of the risk is critical,
along with the likelihood of a particular event
occurring.

e Socio-economic disruption at individual and
community levels are important considerations —
the utility and amenity of land will be considered in

addition to people’s safety and damage to buildings.

e The cumulative effects of risk should be considered,
including the likelihood of being affected over the
longerterm, and the cumulative effects of repeat
events or a more dynamic risk profile.

Issue: Natural hazards
Flooding

The Hutt River has a long history of flooding. Within
months of the first immigrants arriving at Petone

in 1840 it was flooded by the Hutt River. However,
within 40 years most of the forests which covered the
entire floodplain had been cleared to make way for
development. For thousands of years these forests had
controlled the river alignment, the processes of erosion
and sediment and nutrient transport, and the force of

the river in flood. With settlement and development,
the Hutt River was altered from meandering across
the floodplain to being contained within stopbanks
and channels. River modification, including shingle
extraction continues to alter the character of the Hutt
River today.

Today, around 70,000 people live on the floodplain of
the Hutt Valley, and it is estimated that $6 billion’ in
assets are at risk from flooding. The cost of a breach

in one of Lower Hutt's stopbanks has been put at as
much as $1.7 billion. Greater Wellington, Upper Hutt
and Hutt City councils jointly developed a 40-year
blueprint for flood protection in the Hutt Valley in 2001,
in close collaboration with the community. The resulting
"Hutt River Floodplain Management Plan’ is designed to
be reviewed every 10 years, or earlier, if flood hazards
change.

By 2040, upgrading of the Hutt River stopbanks to
protect against a flood of 2,300 cumecs, ora 1 in 440
year event is due to be completed. However, with
climate change, the likelihood of significant flood
events of any given level is expected to significantly
increase in frequency over time. So, a current one in
440 year flood event on the Hutt River has the potential
to become a one in 50 year occurrence by the end of
the century.

Regional Council analysis included in the ‘Floodplain
Management Plan” has indicated a ‘probable maximum
flood" for the catchment of 7000 cumecs. Options

for protecting Hutt Valley communities against floods
include enhancement of natural catchment vegetation
and urban forest cover (ie, slowing down the rate of
water flow through the catchment), structural methods

(eg, stopbanks, riverside planting, increased retention
or storage capacity) and non-structural methods (such
as education, flood warning systems, or introducing
new planning rules).

Current trends to reduce impacts such as flood risk are
towards using natural systems (or ‘soft engineering’
solutions). For example, less constrained river systems,
or re-establishing dune systems to address coastal
erosion.

Earthquake, tsunami, liguefaction and landslide

In 1855, a magnitude 8.2 earthquake, the most
powerful ever recorded in New Zealand, hit the lower
North Island, permanently altering the landscape of the
Wellington region and affecting its subsequent urban
development. A tsunami generated by the earthquake
caused elevated water levels in Wellington, crossing
the Kilbirnie isthmus, and flowing part-way up the Hutt
Valley. The newly exposed strip of shoreline between

1 Victoria University, Climate Change Research Institute: http://www.stuff.co.nz/dominion-post/news/hutt-valley/7872436/Plan-now-for-future-

floods-urge-scientists
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Wellington and the Hutt Valley was subsequently
developed as a key road and rail route. The force of
this earthquake also caused uplift in the region which
helped drain the swampy lower reaches of the Hutt
Valley and Wainuiomata rivers.

The Esplanade at Petone is expected to be subject

to subsidence in the event that the Wellington fault
line experiences a major rupture, indicating that some
relocation of services and infrastructure in that location
would be appropriate.

Issue: Climate change

Over the next 30-40 years, Hutt City will need to

make significant adaptations to address climate
change impacts. Increased temperature means that
on average, two or more extra weeks of drought are
expected annually by mid-century for much of the
North Island, with new record high temperatures.
Extreme precipitation events (rainfall intensity and
possibly frequency) can also be expected, and result in
increased incidence and levels of flooding, erosion and
landslides. The impact of these changes is likely to be
greatest in areas with high vulnerability such as those
already prone to flooding or drought. Each suburb will
be exposed to its own unique set of issues.

The rate of sea level rise is now around 3mm per year,
and we can expect an increase in the frequency of
extremes of high tides and their associated risks.

As development has occurred, total exposure to
environmental risks has continued to increase. In some
cases, this is due to increasing exposure to existing
risks, such as increased intensification of development
in flood-prone areas. In other cases, it is due to an
increase in the risk itself — such as increased risk of
damage from storm surge caused by sea level rise.
Council will need to ensure that a sufficient level of
preparation and funding is in place to assess ongoing
risks and to take action as necessary.

Issue: Resource shortages

It is now widely accepted by mainstream agencies

that depletion of fossil fuel resources is likely to have
significant ramifications for economic stability, transport
affordability, and availability of goods and services over
the next few decades. New Zealand is more exposed
than many other countries to these effects due to our
reliance on imported goods and long distance transport.
A key impact of burning fossil fuels is the release of
greenhouse gases, so seeking replacement energy
sources addresses both the diminishing resources

and one of the major contributors to climate change.

Similarly, the energy used in powering our buildings
may not be sustainable. These issues can be addressed
through investing in larger scale and local renewable
energy, and preparing for peak oil, with its flow-on
effects on transport, production, plastics, and other
goods and services. One leadership step could be to
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convene a ‘Mayor's taskforce’ and empower people
to provide for their own basic needs — food, shelter,
energy, waste treatment, etc.

One of the key resources we rely on is food. If our
access to markets or suppliers is constrained, we are
potentially vulnerable and challenged in meeting our
own basic needs. This suggests that a greater level

of localised food independence is needed, thereby
increasing our resilience — socially, economically,
culturally and environmentally. For example, there may
be an opportunity in the Naenae mall area, which was
originally established as a community co-operative, to
look at the extent to which Council and the community
could re-establish local activities in a new and modern
form, such as operating farmers’ markets or selling
local and specialised goods and services.



Issue: Economic shocks

The economic climate can have both positive and
negative impacts on the environment. The combination
of an ageing population and low levels of migration

for example, can expose the area to the effects of a
declining labour force. National and international issues
can also constrain local economic growth, affect people's
prosperity and effect social and environmental outcomes.
For example, the Global Financial Crisis had a marked
effect on the economy from about 2007 onwards and
notable changes also occurred amongst environmental
indicators around this time. For example, the amount

of fossil fuels burnt for energy by households, industry
and for transport reduced. However, it also provided a
stimulus for continued economic growth including for
non-renewable activities such as coal or oil exploration
and extraction.

Acknowledging that economic, social, environmental
and cultural outcomes are interrelated has led to

the development of holistic monitoring systems

that consider these aspects together. Systems of

this type provide a more useful measure of people’s
wellbeing than Gross Domestic Product (GDP), which
only measures economic activity. The Wellington
Region Genuine Progress Index (WR-GPI) is a holistic
monitoring system that has been used for a number of
years on a regional basis, and could potentially become
a greater influence on our activities. The index can
inform the community about which activities provide
resilience (such as education, labour force participation,
physical activity), and which are particularly vulnerable
to national and international shocks (e.g. employment,

energy consumption, landfill waste). The effect of policy

changes will show up in the index over time. Options
for reducing our exposure to risks of failure in financial
markets — such as local economies, local currencies,
time-banking, and sharing of resources — are gaining
increased attention and traction.
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APPENDIX I: FOCUS AREA SUMMARY

This section provides a summary table for each focus area, outlining the key

) y responses across each of the three Strategic Goals.
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— The summary tables are colour coded as follows:
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Water

Waste

Transport

Land-use

Quality

Usage

Production

Disposal

Emissions

Pollution and
contamination

Emissions

Network
optimisation

Accessibility and
efficient use of
space

Importance of
green space

Food supply

Council monitors and manages water
quality to a high standard

Council monitors, manages and uses water
efficiently

Council minimises volume of waste
produced

Council manages landfill to best practice

Council captures landfill emissions

Council identifies, monitors, avoids and
manages contamination from waste

Council selects and promotes low emission
transport options

Council plans for improved networks for
multiple uses — vehicles, pedestrians,
cyclists

Council plans for local centres, multiple
uses, connectivity and community amenity
that support strong neighbourhoods

Council evaluates and categorises existing
green space

Council supports local food production on
public and private land

Issues are resolved and further
contamination is prevented

Adequate supply is maintained and
redundancy enhanced while avoiding
overuse

Over consumption is reduced and products
and services produce minimal waste

Waste is channelled to the appropriate
disposal method — recycling, composting,
landfill

The amount of waste in the city and
exposure to emissions pricing is reduced

Contamination is prevented and legacy
issues (eg, heavy metals) are addressed

Emissions are reduced and use of active
and public transport is increased

Existing and proposed development
designed with effective networks which
favour active and low impact modes

Suburban centres and proposed
developments offer local services,
connectivity, local infrastructure and
economic opportunities

Green space is protected for multiple
purposes, including ecosystems and risk
management (eg, flood containment)

Urban agriculture and home food growing
are important parts of city life

Focus Area m Responses

Low impact urban design is integrated into
management approaches and water leaves
the city cleaner than it enters

Multiple supply options are pursued
and water availability is not reduced

Waste is managed from source to disposal

Most waste is able to be recycled,
composted or reused

The environmental impact of emissions
is understood and managed

Effective control, including phasing out
of contaminating materials

The environmental impact of emissions
is understood and managed

Ongoing adaptive network design and
management

Urban neighbourhoods have identity and are
flexible to allow for alternate uses

Green space is enhanced and expanded
with multi-purpose ‘green corridors' for
habitat, recreational and visual amenity

Locally produced food is encouraged and
fostered in the city
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Focus Area Issue

Protection and
enhancement
of species and
habitat

Biodiversity Invasive species

Coherence and
connectivity

Efficiency
Energy emissions

Energy Changing demand

Air pollution

Natural hazards

Risk and Climate change
Resilience
Resource shortages

Economic shocks

Council identifies key areas and species,
and plans for protection in conjunction with
key partners

Council monitors and manages the impact
of weeds and pest species in conjunction
with key partners

Council plans for suitable connectivity of
flora and fauna and community amenity

Council identifies and addresses issues in
its operations

Council selects low emission options for its
operations

Council identifies and improves its energy
footprint

Council identifies and avoids energy use
which contaminates the air

Responses

Critical areas of the city are effectively
protected and monitored and responses
altered to adjust to changing risks

Significant impacts are managed, mitigated,
or avoided, and responses are co-ordinated

Key biodiversity connections are identified
and invested in

Significant transmission losses are identified
and resolved

Reduction, efficiency and conservation
including renewables

Citywide energy demands and uses are
understood and addressed

Dirty energy is identified and curtailed

Continuously adapt
Engage and collaborate
Plan proactively for greater resilience

|dentify risks

Value ecosystem services and re-introduce
native or locally extinct species

Strict control or elimination of high-risk
invasive species

Development ensures biodiversity,
connectivity and coherence across the city

Local energy generation is preferred

Materials used in building and infrastructure
do not increase emissions

Alternative energy including combined
heating, cooling and power systems are
encouraged

Control, including phasing out of materials
that may cause pollution
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making our city a great place to live, work and play
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