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Local Government Official Information and Meetings Act 1987 (LGOIMA) Request

| refer to your e-mail of 5 October 2023 requesting information relating to the Global Covenant of
Mayors and ICLEIL. In your refined request you have asked for information from 1990. Please note
that the Council joined GCOM in 2015. Despite an extensive search, we have been unable to confirm
the exact date when Council joined ICIEIl. We believe it may have been in 2012/13.

1 Is the DCC currently a member of the Global Covenant of Mayors for Climate & Energy
(GCOM)? And Question 2 Is the DCC currently a member of ICLEI?

These are different types of organisations.

ICLEI Oceania is the Secretariat for the GCoM in the Oceania region, providing guidance and
technical support to local governments. We are a member of this.

GCOM is an alliance. Dunedin City Council passed a motion to commit to the alliance.

3 Apart from GCOM and ICLEl, what other political or activist or environmental or climate
related groups is the DCC a member of?

The Planetary Accounting Network (PAN) (joined August 2022)

Pan is an independent, not-for-profit research centre that specialises in Planetary
Accounting, a framework that translates global environmental challenges into actionable
impacts on the planet in relation to the Ecological Ceiling component of the City Portrait. The
membership gives access to discounted advisory services, training opportunities, learning
resources, as well as webinars across topics of sustainability.

Zero Carbon Alliance is a collaboration between organisations in Dunedin that have shared
interest in reducing both organisational and city wide greenhouse gas emissions and wish to
collaborate on emissions monitoring and reduction initiatives. Current members are: Dunedin
City Council, Otago Regional Council, University of Otago, Otago Polytechnic and Te Whatu
Ora.
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For each of GCOM and ICLEI and the other groups mentioned in 3: what amount is being paid
by the DCC as a membership fee as represented by the last amount paid as a membership
fee?

A search of our records shows that the annual membership fees we have paid to ICLEI are as
follows:

Date Amount Reason
03/05/2013 $2384.83 Annual Membership
01/05/2014 $2,313.03 Annual Membership
22/04/2015 $2,308.96 Annual Membership
02/05/2016 $2,572.90 Annual Membership
09/05/2017 $2,614.38 Annual Membership
18/05/2018 $3,014.75 Annual Membership
01/05/2019 $2,914.77 Annual Membership
14/04/2020 $3,636.36 Annual Membership
16/03/2021 $3,601.85 Annual Membership
01/03/2022 $3,654.57 Annual Membership
01/02/2023 $3,792.54 Annual Membership

$37,263.94

The Planetary Accounting Network = Patron Membership (August 2022 to 2023) - 510,000
There are no fees associated with the Zero Carbon Alliance.

Please list all of the payments you have made to ICLElI for membership fees, purchases and
everything for the period from January 1990 to now. For each payment include the date,

purpose and amount paid.

A substantive search of our records indicates there are no payments other than membership
fees.

For all the documents that you have at the present time, that are authored by ICLEI, please
give me a list showing the names of the documents.

We have searched our records and have only been able to locate the following documents.

. Memorandum to Executive Leadership team dated 9 February 2016

° ICLEI Oceania Membership Booklet 2023

° 2023 Snapshot of ICLEI Oceania

. Report and Minute Extract to Council 28 March 2017 — Compact of Mayors Update:

First and Second Year Compliance

Please note that this is an online portal and there are no actual documents. Should staff need
any guidance they will search the website. https://iclei.org/
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What ICLEI related events have DCC staff or Councillors or Mayors attending for the period
from January 1990 to now? For each event give the date, location, name and purpose of the
event and who attended it.

The former Mayor Aaron Hawkins was a member of a governing committee and attended
these meetings via audio visual link. We decline to provide any further information, as this
cannot be supplied without substantial research and collation pursuant to section 17(f) of
LGOIMA.

We are not aware of any other events attended in relation to ICLEI, and to search further would
require substantial collation and research therefore, pursuant to section 17(f) of LGOIMA your
request for this information is declined.

Who now represents the DCC at ICLEI and ICLEI oceania conferences and events including on
line events? This means who is the DCC’s representative for these things.

The Council does not have formal representation to this organisation.

Please provide the Commitment Agreement: the agreement with GCOM/Compact of Mayors,
signed by the Mayor, which describes your obligations to GCOM. If more than one agreement
has been signed, please provide all of them.

Having searched our records we are unable to find any documents and therefore pursuant to
section 17(e) of LGOIMA that the document alleged to contain the information requested does
not exist or, despite reasonable efforts to locate it, cannot be found.

The documents relating to your GCOM commitments that include the action plans, policies,
goals, targets and milestones. Please include all of these documents, from any source, that
you currently possess.

Having searched our records we are unable to find any documents and therefore pursuant to
section 17(e) of LGOIMA that the document alleged to contain he information requested does
not exist or, despite reasonable efforts to locate it, cannot be found.

The documents that you have sent to GCOM that describe the degree of compliance with the
three year commitments as referred to in the Commitment Agreement, as well as any other
progress reports, for the period from January 1990 to now.

Having searched our records we are unable to find any documents and therefore pursuant to
section 17(e) of LGOIMA that the document alleged to contain the information requested does
not exist or, despite reasonable efforts to locate it, cannot be found.

It now seems appropriate to review the DCC's membership of GCOM and ICLEI, given that the
current Mayor didn’t sign the GCOM agreement and you have never asked for the agreement
of the Councillors to join, and continue your membership of ICLEl. When will these
memberships be reviewed and present to Council for their consideration.

This is not a request for information as defined in the Local Government Official Information
and Meetings Act 1987.



Yours faithfully

Jennifer Lapham
GOVERNANCE SUPPORT OFFICER
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18 January 2016

Compact of Mayors

Dear Compact of Mayors Secretariat

I hereby declare the intent of the city of Dunedin to comply with the Compact of Mayors, the
world’s largest cooperative effort among mayors and city leaders to reduce greenhouse gas
emissions, track progress, and prepare for the impacts of climate change.

The Compact of Mayors has defined a series of requirements that cities are expected to meet
over time, recognizing that each city may be at a different stage of development on the
pathway to compliance with the Compact.

I commit to advancing the city of Dunedin along the stages of the Compact, with the goal of
becoming fully compliant with all the requirements within three years. Specifically, I pledge
to publicly report on the following within the next three years:

e The greenhouse gas emissions inventory for our city consistent with the Global Protocol for
Community-Scale Greenhouse Gas Emission Inventories (GPC), within one year or less
The climate hazards faced by our city, within one year or less

Our target to reduce greenhouse gas emissions, within two years or less

The climate vulnerabilities faced by our citiy, within two years or less

Our plans to address climate change mitigation and adaptation within three years of less

Yours sincerely

Dave Cull
Mayor of Dunedin
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ICLEI is a global network of more than 2,500 local and regional
governments committed to sustainable urban development. ICLEI
Oceania serves the interests of local government in Australia,
New Zealand and Pacific Nations.

“The most significant action globally has always been at the level of
local government. On climate action, halting biodiversity loss,
building resilience, creating circular economies and addressing
inequality, ICLEI is the one global organisation which can connect,
support and enhance the capacities of local governments
everywhere to maintain and intensify their efforts. Our collective
action as local governments is powerful and I invite our members to
stay in touch to drive a sustainable future together.”

— Cr Amanda Stone, Oceania Regional Executive
Committee Chair

Unique role of ICLEI

We work directly with local and regional governments to support their sustainability efforts,
offering capacity building, technical expertise, and access to peer networks and best practices.
ICLEI's approach focuses on local governments' specific needs and opportunities, championing
the idea that local action is critical to achieving global sustainability goals. ICLEI's global presence,
with a network of over 2,500 local and regional government members across more than 125
countries, makes it a unique platform for sharing knowledge and connecting local governments
worldwide.

Benefits for Councils .

Councils rely on their peers for advice, which is why relationships are at the heart of our
global local government network. We connect a diversity of Mayors, councillors and
practitioners through our programs and events, knowledge exchange, peer-to-peer learning,
and sharing common challenges..

Local governments have to manage local responsibilities in a global context. Belonging to a
global network of over 2,500 local governments, ICLEI members can align their actions with
international standards and make a direct contribution to achieving both local and global targets
in climate change, biodiversity, or sustainable urban development goals.

All municipalities are different and face unique challenges. That's why ICLEI provides
tailored programs and technical expertise for your own priorities, while also providing entry
to global platforms such as the Global Covenant of Mayors for Climate & Energy,
CitiesWithNature, or with Frontline Cities and Islands.



Participate in ICLEI initiatives and programs

Internationally recognised networks and programs tailored for local governments

Roadmap to the Conference of Parties (COP)

The Conference of Parties (COP) is an annual United Nations climate
summit where countries come together to negotiate and discuss global
climate action. From a local government perspective, the COP provides an
opportunity for municipalities to advocate for their priorities on the
international stage and learn about new climate policies and best
practices from around the world.

By participating in the COP and leveraging ICLEI's resources, local
governments can enhance their capacity to implement effective climate
policies and advance their sustainability goals on the global stage.

Global Covenant of Mayors (GCoM)

The Global Covenant of Mayors for Climate and Energy (GCoM) is a global
alliance of over 12,000 cities committed to accelerated climate action and has
over 100 global partners. GCoM serves as a guide to elevate city climate action
by providing guidance in setting emissions targets, creating action plans and
reporting on progress, with the support of a global network of cities advocating
for urgent climate action.

ICLEI Oceania is the Secretariat for the GCoM in the Oceania region, providing
guidance and technical support to local governments to achieve their climate
goals. By partnering with city networks, and local and national associations,
GCoM offers strategic and technical assistance for local government climate
action.

ICLEI Oceania also provides a GCoM Helpdesk and resources to help local
governments with action, reporting, and achievement of milestones. GCoM has
a strong research and innovation background which provides the foundation for
meeting science-based targets, establishing emissions profile data, and
ensuring reporting is standardised. By being a part of GCoM, local government
leaders can learn from the experiences and examples of the world's leading
cities and councils, and advocate for stronger climate action from national
governments.



CitiesWithNature

The CitiesWithNature program is an important tool for local
governments and practitioners who are working to advance
sustainability, resilience, and liveability in the region. ICLEI
Oceania is an active partner of the program and provides
support to member cities and regions who wish to
participate.

Through the CitiesWithNature program, ICLEI Oceania local
governments and practitioners can access a range of
resources, including tools for urban planning and design,
case studies, webinars, and peer-to-peer learning
opportunities. The program also provides a platform for
local governments and practitioners to showcase their
successes and share their experiences with other like-
minded individuals and organisations.

CitiesWithNature Academy

The CitiesWithNature Academy is a training and capacity-
building program that is designed to support local governments
and practitioners who are working to integrate nature-based
solutions into their urban planning and design. It is an initiative
under the CitiesWithNature program

The Academy provides a unique opportunity for local
government officials, planners, and practitioners to deepen their
knowledge, skills, and understanding of nature-based solutions,
as well as to connect and learn from other like-minded
individuals from around the world. Through a range of
resources, training programs, and events, the Academy helps
build the capacity of cities and regions to implement nature-
based solutions in their communities.

Cities Race-to-Zero

Cities Race to Zero is a global campaign that aims to rally
local governments to take urgent climate action and commit
to reaching net-zero carbon emissions by 2050. The initiative

is aligned with the Paris Agreement's goal of limiting global
warming to 1.5 degrees Celsius above pre-industrial levels
and is part of the broader UN Race to Zero campaign.

AERACETOIERO

ICLEI Oceania is a regional supporter of the CitiesRacetoZero
campaign and provides technical assistance and capacity-
building support to help local governments set science-
based emissions reduction targets and implement climate
action plans.



Pacific Islands Resilience Program

ICLEI Oceania supports Pacific Island towns and cities to become more resilient to
global shocks, particularly through disaster risk reduction, low emissions
development and climate adaptation.

Pacific Cities
& Islands ICLEI Oceania partners with organisations and networks in the Pacific including
: the Pacific Partnership New Urban Agenda - a consortium of international
“ partners dedicated to sustainable urban development as well as with the Global
Island Partnership and Local2030 Islands Network. Pacific Island towns and cities

can join ICLEI or become beneficiaries. Australian and New Zealand councils are
invited to contribute to mentoring and technical assistance.

ICLEI Oceania Regional Executive Committee

ICLEI is governed by three main bodies: the Global Executive Committee (GexCom), the
RexComs, and the ICLEI Council. GexCom represents ICLEI in international institutions and
makes strategic decisions for the organization. The RexComs are established in each of the
nine ICLEI regions (Europe, Africa, North America, South America, Oceania, East Asia,
Southeast Asia, South Asia, and West Asia) and approve new initiatives and programs
within their respective regions. These nine RexComs form the ICLEI Council, which is the
overarching decision-making and guiding body. The Council shapes and approves the ICLEI
strategy, amends the organisation's statutes, and elects the GexCom portfolio seats.

Becoming an ICLEI member provides an opportunity for local government leaders to

participate in ICLEI's governance structure by being elected to the Regional Executive
Committee (REXCom) in their region.

ICLEI OCEANIA REGIONAL EXECUTIVE COMMITTEE 2021-2024

Lord Mayor Anna Cr Amanda Stone Lord Mayor
Reynolds RexCom Chair Nuateli Nelmes

Regional Executive Committee (RexCom) Members Cr
Cr Anna Reynolds, Lord Mayor City of Hobart

Cr Amanda Stone, City of Yarra, RexCom Chair

Cr Nuatali Nelmes, Lord Mayor City of Newcastle

Local Governments
for Sustainability PO Box 24263, Melbourne, Vic, 3001

OCEANIA P: +61431 822 564

Email: Admin.Oceania@ICLEI.org

www.icleioceania.org
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2023 SNAPSHOT OF ICLEI OCEANIA

2022 Events in Review

2022 was a big year. We held 13 member events, webinars and roundtables. At one of our
most popular Mayoral Roundtable events we hosted the current Minister for Industry, Energy
and Emissions Reduction of Australia, the Honourable Chris Bowen. At our very popular Local
Government Solutions Exchange event we welcomed the innovative Australian engineer and
entrepreneur Saul Griffith who joined us to talk about the electrification of our energy system
in Australia.

Combined our events, webinars and roundtables brought together over 1300 practitioners,
elected officials, academics and others from across the Oceania region and throughout the
globe. We are looking forward to bringing more advocacy, knowledge sharing and capacity
building events and activities to accelerate your globally connected sustainability and climate
action goals for 2023.

Who we are

ICLEI Oceania - Local Governments for Sustainability supports local governments across
Australia, New Zealand and the Pacific to accelerate sustainable urban development and
climate action. ICLEI Oceania is a member organisation part of the global ICLEI network of
more than 2500 local and regional governments worldwide.

What we do

Sustainable urban development that is:

Nature-based
Low emissions
Resilient
Circular

Equitable & people-centred



How we do it

We provide a platform for local governments to achieve their climate and sustainability goals:

e Advocacy and knowledge sharing
e Capacity building
e Global connections

Member benefits

e Leadership recognition
® Peer-to-peer connection
e Collective action

Advocacy and knowledge sharing

ICLEI Oceania supports its members and those who want to take greater action to work
together to learn, share and take collective action connected to regional and global outcomes.

Member Corner

Who: ICLEI Members - Staff

When: bi-annual, virtual

These virtual forums bring together ICLEI Oceania members to connect, learn and share about
climate and sustainability priorities with like-minded colleagues. You can share what you are
working on, ask for help and shape the direction of ICLEI Oceania as we work together toward
a climate safe and sustainable future. The forum opens opportunities for collective action and
local to global impact.

Mayoral Roundtables

Who: ICLEI Members - Mayors and elected members

When: On a needs basis

ICLEI Oceania convenes Mayors and elected members to provide guidance to ICLEI and
partners on how to take collective action and advocacy on critical issues facing local
governments such as on climate change. In 2023, several roundtables will be co-hosted with
partners to help local government leaders to work together to accelerate climate action by
making clear the vital role local governments play in meeting national emissions targets, and
to help Federal Governments to deliver ambitious 2030 targets as per the Glasgow Pact.

ICLEI Oceania accelerating sustainable urban development 2



Local Government Solutions Exchange

Who: Local government staff, practitioners or anyone interested

When: quarterly, 1.5 hr virtual forum

The Solutions Exchanges are for representatives of local governments to connect, learn and
share about what is working and what isn’t in sustainability solutions. The Exchanges are
thematically based on issues from climate action to local implementation of the UN 2030
Sustainable Development Goals as guided by our members. The forums use breakout groups
to encourage peer to peer sharing.

Capacity Building Programs

Offered free of charge or discounted to our ICLEI Oceania members, our programs use globally
proven, locally tailored methodologies to help local governments take action without
reinventing the wheel. ICLEI Oceania provides tailored training, facilitated workshops and
technical advice to help you on your sustainability journey.

Green Climate Cities (In development)

Green Climate Cities offers cities a proven process methodology for walking step-by-step
toward climate neutrality. This program combines ICLEI’s international Climate Neutrality
Framework and integrated climate planning guide with locally tailored tools, events and
partner programs.

CitiesWithNature

CitiesWithNature is a global program that helps councils to bring nature back to our cities.
Participating councils demonstrate their commitment to nature-based solutions by registering
on the global platform, populating the new Actions Platform and becoming part of the
knowledge-exchange network. The Actions Platform provides an easy means of generating
reports for your internal requirements. Sign up to get involved in the tailored webinars, make
best use of the global platform and in accessing tools and guides.

CitiesWithNature Academy

The Academy was launched in October 2022 and a small cohort of leader councils will form a
Founders Group to help co-design the Academy offerings during 2023. The aim of the
Academy is to develop a high-value package of resources, training and events based on the
expressed needs of CWN cities. It will target council decision makers (elected and executive),
professional staff and community. A small participation fee will be charged to be a Founder,
with discount for ICLEI members.

ICLEI Oceania accelerating sustainable urban development 3



Pacific Islands Resilience

ICLEI Oceania supports Pacific Island towns and cities to become more resilient to global
shocks, particularly through disaster risk reduction, low emissions development and climate
adaptation. ICLEI Oceania partners with organisations and networks in the Pacific including
the Pacific Partnership New Urban Agenda - a consortium of international partners dedicated
to sustainable urban development as well as with the Global Island Partnership and Local2030
Islands Network. Pacific Island towns and cities can join ICLEI or become beneficiaries.
Australian and New Zealand councils are invited to contribute mentoring and technical
assistance

Globally connected

ICLEI Oceania helps local governments commit, act and track their locally relevant progress
toward global goals to show the momentum for change from communities. ICLElI Oceania is
focused on impact on the Paris Agreement on climate change, the UN 2030 Sustainable
Development Goals and the Sendai Framework on Disaster Risk Reduction. ICLEI is the Local
Government and Municipal Authority Focal Point to the UNFCCC.

Global Covenant of Mayors for Climate and Energy

ICLEI Oceania is the Regional Secretariat of the Global Covenant of Mayors for Climate and
Energy. This global alliance of cities and local governments supports an action-oriented
approach to climate change for the transition to low-emission and resilient societies. ICLEI
Oceania helps committed mayors and local governments from across the region work in
alliance with partners to accelerate ambitious, measurable climate and energy initiatives and
connect this effort in the global race to zero with the more than 12,500 cities making change.

To get involved

Email Admin.Oceania@iclei.org
Website www.icleioceania.org

ICLEI Oceania accelerating sustainable urban development 4
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Benefits of Membership

2022 Offering

Invitees

ICLEI Members

Non-Members

Advocacy & knowledge sharing

Mayoral Roundtables Elected Members v v

Member Corner Staff v -

Local Government Solutions Exchange | Staff v v

Advocacy and collective Elected members v v

actions/campaigns

Capacity building programs

Green Climate Cities Elected members + 4 v
staff

Cities With Nature Elected members + v v
staff

Cities With Nature Academy Elected members + $1,500 $2,000
staff

Pacific Islands Resilience Elected members + 4 v
staff (Pacific)

Tailored training, facilitation and As relevant Discounted rate Fee based

capacity building by negotiation

Globally connected impact

Guidance on global initiatives such as | Elected members + 4 Fee based

Global Covenant of Mayors, Race To staff

Zero etc.

Funding assistance to attend ICLEI Elected members + v -

events such as the ICLEI World staff

Congress

Engagement in relevant international | Elected members v

meetings such as UN Climate -

Conference etc.
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COMPACT OF MAYORS UPDATE: FIRST AND SECOND
YEAR COMPLIANCE

Department: Community and Planning

EXECUTIVE SUMMARY

1

This report provides an update on work to ensure Dunedin meets its requirements for
participating in the Compact of Mayors. Work has been completed on the city-wide
greenhouse gas emissions inventory {Attachment A} and the climate hazards and risks
assessment (Attachment B), and both are ready to be submitted to meet compliance.

RECOMMENDATIONS

That Council:

a) Approves the attached greenhouse gas inventory report and risks assessment
report for submission to the Compact of Mayors.

BACKGROUND

2

On 30 November 2015 the Council resclved to commit to the international Compact of
Mayors (the Compact). The Compact is the world’s largest coalition of city leaders
addressing climate change by reducing their greenhouse gas emissions (GHGs), tracking
their progress and preparing for impacts of climate change through standardised
measurement protocols and consistent reporting. Wellington City Council, Auckland
Council and Dunedin City Council {DCC) have joined the Compact in recent years.

Dellvering on the Compact commitment requires the following:

. Completing a citywide GHG inventory by sector and assessing the current impacts
of climate change, publicly reporting both via the required platform within one
year of commitment.

. Setting reduction targets, and a way to track progress on these targets, and
conducting a climate change vulnerability assessment consistent with Compact
guidance within two years.

. Establishing an action plan within three years of commitment. This is intended to
demonstrate how the city will deliver on its commitment to reduce GHGs and
adapt to climate change.

Following a request for proposal process, consultants AECOM MNew Zealand Limited
(AECOM) was awarded a contract to provide assistance to Dunedin in meeting the years
one and two requirements. AECOM previously worked on Greater Wellington's GHG
inventory and are familiar with the reporting framework required by the Compact, Work
with the DCC started in June 2016 and AECOM has produced a complete city-wide GHG
inventory for Dunedin (Attachment A) and a climate risks and vulnerability assessment
(Attachment B).

Compact of Mayors Update: First and Second Year Compliance Page 156 of 232
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DISCUSSION

5 The inventory shows: almost half of Dunedin's GHGs (48.2%) come from the agriculture
sector; transportation is second at 28.4% of the total emissions; stationary energy
represents 13.4%; waste represents 7.4%; and industry related GHGs contribute 2.4%.

6 Dunedin's inventory is distinct from other New Zealand Compact cities (Auckland and
wellington) with a very large proportion of GHGs coming from the agricultural sector. In
this sense, Dunedin is representative of New Zealand as a whole. This has implications
for reduction targets, as committing to similar reduction targets as these cities (e.g.
Wellington's 80% target by 2050) will imply a commitment to a significant reduction in
agricultural emissions.,

7 Agricultural emissions are not mandatory for Compact reporting — only energy,
transport and waste related sector emissions are needed. However AECOM
recommended Including the emissions in Dunedin’s inventory for completeness and
consistency with other New Zealand Compact cities. Whether or not to include
agricultural emissions for the purposes of target setting can be considered by the
Council now, or as part of adopting reduction targets for the city.

8 The climate risks and vulnerability assessment reviewed existing literature on climate
change and sea level rise to identify Dunedin’s risks. References included the Council's
Climate Change Predictions Policy, Otago Regional Council's The Natural Hazards of
South Dunedin, and the 2010 Fitzharris study Climate Change Impacts on Dunedin. A
workshop was also held with DCC staff to evaluate the risks identified and provide
subjective 'first-cul’ ratings of their likelihood and consequence. Priority risks (risks that
are high or extreme) are reported in the assessment.

9 Achieving compliance for the Compact requires cities to report their inventory data and
risk assessments. This can be done through one of two platforms mandated for use by
the Compact - the 'CDP’ platform or the ‘Carbonn Climate Registry.” Both reporting
platforms provide a form/questionnaire that is used to collect the information. ICLEIL:
Local Governments for Sustainability recommends reporting through Carbonn. The DCC
is an ICLEI member and opted for the Carbonn platform.

10 The documentation required for reporting has now been completed in the spreadsheet
format required by Carbonn, which closely reflects the content of Attachments A and B.
These deliverables should be submitted as soon as possible in order to meet first year
Compact compliance, Once these deliverables are approved for submission, the focus of
work will be on meeting second year Compact compliance.

11  To fully meet second year compliance requires setting reduction targets for the city and
completing a vulnerability assessment. Work has been completed on the assessment,
and AECOM has now been contracted to assist with drafting potential reduction targets.
A staff workshop was held in December 2016 to obtain initial input on the target setting
for the Compact. When the GHG inventory has been approved by Councit for
submission, staff will hold a workshop with two of the strategy partnership groups (the
Te Ao Tiiroa and Grow Dunedin Partnerships) by the end of March 2017. This Is
intended to obtain initial input from external stakeholders before presenting proposed
targets to Council.

OPTIONS

Option One (Recommended Option)- Approve the content of the
attached reports for submission to the Compact of Mayors

12 Council approves the submission of the city-wide greenhouse gas inventory and risks
assessment as refiected in Attachments A and B of this report.
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Advantages

. Will allow the DCC to achleve Compact first year compliance, and partlal second
year compliance.

Disadvantages

. No disadvantages have been identified.

Option Two - Approve the attached reports with amendments for
submission

13  Council approves the submission of the city-wide greenhouse gas inventory and risks
assessments with any amendments (e.g. exciuding agricultural GHGs from the
inventory, or revising statements about climate change hazard and risk assessments).

Advantages
. Wiil still allow the DCC to achieve Compact first year and partial second year
compliance.
Disadvantages
. No disadvantages have been identified.
NEXT STEPS

14  If approved, the attached reports will be submitted to the Compact of Mayors through
the Carbonn registry.

Signatories
Author: Bill Frewen - Senior Policy Analyst
Authoriser: Maria loannou - Corporate Policy Manager
Nicola Pinfold - Group Manager Community and Planning

Attachments

Title Page
A Dunedin's Community Carbon Footprint Report 161
B Dunedin's Vulnerability and Risks Assessment Report 186
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SUMMARY OF CONSIDERATIONS

Fit with purpose of Local Government

This report enables democratic local decision making and action by, and on behalf of
communities. It also relates to providing local infrastructure and regulatory function, and is
considered good quality and cost effective,

Fit with strategic framework

Contributes  Detracts Not applicable
Social Wellbeing Strategy Y il 0
Econamic Development Strategy [ | O
Environment Strategy x O 0
Arts and Culture Strategy 2y ] i
3 Waters Strategy & i LI
Spatial Plan 1 |
Integrated Transport Strategy ] |
Parks and Recreation Strategy [ [l 1
Other strategic projects/policies/plans [ O

Meeting the Compact of Mayors requirements will contribute to a number of goals and
objectives of the Council's strategies that relate to reducing our city's carbon emissions.
These include; Te Ao Turca: Dunedin's Environment Strategy, Economic Development
Strategy, Integrated Transport Strategy and the Energy Plan 1.0.

Maori Impact Statement

Neo known impacts for Tangata Whenua.

Sustainability

Measuring and managing our city's greenhouse gas emissions will support Dunedin's
sustainability goals,

LTP/Annual Plan / Financial Strategy /Infrastructure Strategy

This is a city-wide commitment and implications will become clearer at the Action Plan
stage. These will be discussed with the Council and stakeholders.

Financial considerations

Budget for meeting the Compact requirements has come from existing operaticnal budgets.
However, this will need to be revisited in the next Long Term Plan to ensure that adequate
budget is allocated for future updates of the greenhouse gas emissions inventory {ongoing
commitment to the Compact requires a new inventory every four years). There may also be
other potential unbudgeted spending for the DCC and other stakeholders when it comes to
implementing actions to reduce emissions.

Significance

Although the Council's commitment to the Compact is of interest to the community, this
report has been assessed to be of low significance in terms of the Council’s Significance and
Engagement policy.

Engagement - external

No external engagement has been carried out to dafe.

Engagement - internal

Staff from City Planning, Parks and Recreation, Water and Waste and Transport participated
in the workshop on the risks and vulnerability assessment,

Risks: Legal / Health and Safety etc.

No known risks.
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Conflict of Interest

No known conflicts of interest.,

Community Boards

There are no known implications for Community Boards.
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1.0 Introduction

1.1 Background

Dunedin City Council {DCC) commilted to the Compact of Mayors in December 2015, Dunedin is one of three
cilies within New Zealand to pledge to the Gompac! of Mayors. The aim ol the Gompact is lo reduce Greenhouse
Gases (GHGs) and prepare lor the impacts of climale change whilst tracking progress on a common platlorm
agains! a magnitude of cilies worldwide.

AECOM have been engaged to assist DCC in achieving compliance with the first and second year obligations of
the Compacl of Mayors. The obligations are:

a.  Develop a communily carben footprint lollowing the Global Prolocol for Community Scale Greenhouse Gas
Emissions (GPC) Slandard, including stationary energy, lransporlt and wasle relaled emissians,

b.  Develop draft GHG emission reduclion targets for Dunedin Cily,
c.  Reporl Ihe inventory results on eilther the CDP or carbonn plalform
d.  Identily climale hazards and complete a climate change risk and vulnerability assessment,

The Dunedin Gity Council Compac! of Mayors Obligalions reporls Parl 1 and 2 are aimed al assisling Dunedin
wilh the fullilling the Compact of Mayor obligations. The Dunedin City Council Compacl ol Mayors Obligations
Part 1 report covers ilems a), and ¢) listed above; the community carbon loolprint assessmenlt and the resulls
reported on the CDP platform. ltem b) is covered in a separate memorandum provided to DCC to assist with their
development of city wide emission reduction largets. Item d) is covered in the Part 2 "Dunedin City Council
Compaclt of Mayors Obligations” report.

1.2 Compact of Mayors Obligations
Cilies participaling in the Compac! of Mayors are required to complete a number of obligations. These include:
- Complete a GPC compliant Greenhouse Gas Inventory (“Carbon footprint”)
- Develop GHG emission reduction targels
- Underlake a climala change risk assessment and reporl climale hazards
. Underlake a climate change vulnerability assessment
- Reporl the carbon foolprint resulls under the CDP or Carbonne reporling plalforms
Develop a climate change action plan (beyand lhe scope of this project)

. Develop a climale change adaplalion plan (beyond the scope ol this project)

1.3 Scope and Approach for Community Carbon Footprint

This inventory report follows the methadology outlined in the Global Protocol for Communily Scale Greenhouse
Gas Emissions Inventory (GPC), 2014.

This inventory assesses both direct {production-based) emission sources within the geographic area (Scope 1)
and indirecl (consumplion-based) emission sources associated wilh goods and services imported into the
geographic area. Examples of indirect emission sources include electricily from the national grid (Scope 2),
Iransport inlo the area thal originates or lerminales outside Ihe area (e.g. aviation Scope 3). The GPC
methodology represents International best practice for city and community level GHG emissions reporting.

Due lo differences in methodological approach, the city level absolule and per capila emissions cannol be
compared direclly to the absolute and per capila emissions reporled in the New Zealand Nalional GHG Inventory
or emissions counled under the New Zealand Emissions Trading Scheme. However, relative trends and the
significance of Individual emissions sources can still be compared In many cases.

The lollowing aspects are parlicularly worlh noling:
Due to dala limilations, this inventory does not assess emissions from International shipping,
GIANALYSTS\Projects'Compacl of Mayors\Reporls'Dunedin Communily Carton Foolprinl reporl docx
6

Revislon — 16-Sep-201
Prepared for — Dunedin City Council = Co No.: N‘A

Compact of Mayors Update: First and Second Year Compliance Page 165 of 232

Item 20

Attachment A



COUNCIL
28 March 2017

DUNEDIN CITY
UNCIL

S r—

AECOM Dunedin Cily Councll Compicl ol Mayors Obligalians — Parl 1: Community Carbon 2
Foolprint

DRAFT

- Due to dala limitations, this inventory estimates reglonal emissions from Industrdal product use by scaling
national emissions from Industrial product use on a population basis after removing large point sources,

- This inventory accounts for forest carbon stock changes from afforestation, reforestation, deforestation and
forest management (i.e. it applies land-use accounling conventions under the UN Framework Convention on
Climate Change rather than the Kyoto Protocol). It treals emissions from harvesting and deforestation as
instantaneous rather than accounting for the longer-lerm emission flows assoclated with harvested wood
products,

- This inventory accounts for wasle-related emissions from both open and closed landiills,

Emissions are expressed on a carbon dioxide-equivalent basis Including climale change feedbacks using the 100-
year GWP (Global Warming Polential) values from the Intergovernmental Panel on Climate Change Fifths
Assessment Reporl; Climale Change 2013".

* hitps:www. Ipco.ch/pdifassessment report/ar5/wa 1/WG1ARS Chapter08 FINAL pdf (p. 714}
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2.0 Community Carbon Footprint

241 Overall results

In 2014/15, Dunedin City generated eslimated gross emissions of 1,423,116 1COze and net emissions of
1,086,978 tCOze. The city population in 2014/15 was 125,200 people, resulting in per capita gross emissions of
11.4 tCO.e/person and net emissions of 8.7 ICOze/person®.

Agricullural emissions represent the largest emissions sector for Dunedin. Similar to the national trend this
represents approximalely 48% of the total emissions. The Transport sector is responsible for 28.4%. Emissions
Irom slationary energy conlribuled 13.4% over the reporling period. Wasle and industry related emissions are
camparatively low, al 7.4% and 2.5% respeclively (see Figure 1 below).

The amount ol carbon sequestered in forests represenls approximalely 24% ol the annual emissions in 2014/15,
An overview table of emissions generated by each source is provided in Appendix B -~ GPC Summary Table.

CO; emissions from biogenic sources are not included in the overall emissions results, Biogenic CO» emissions
are parl natural carbon cycle, such as the combustion or digestion of biological malerials and do not directly
conlribute lo climate change. The GPC Slandard recommends reporling hese emissions oulside the tolal
greenhouse gas emissions. Dunedin generaled approximalely 2,933 1CO; Irom biogenic source {i.e. rom
combustion and flaring of landfill gas). CH. and N;O emissions from combustion and flaring of landfill gas are
however included in the overall GHG emissions, due to their higher radiative forcing.

IPPU
2.5%

Figure 1 Dunedin Cily Emissions by Source

* Gross emissions only include emissions goneraled within the Cily Jary, whilst nel emissions also consider the elfects of
sequestering carbon In slanding lorests, thereby reducing the overall emissions.
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2.2 Stationary Energy Emissions

Stationary energy use within the region generated an eslimaled 191,263 1COze in 2014/15; represenling 13% of
gross emisaions.

The main source of emissions from stationary energy is electricilty consumption (Scope 2), contributing
approximaltely 56% towards Ihe lotal emissions of stalionary energy use (see Figure 2 below).

Emisslons Irom coal use (Scope 1) represent the second largest stalionary energy use emission source. In
2014/15 coal use conlributed approximately 24% to total stationary energy emissions.

Biofuel use
1%

Electricity T&D
Loss
5%

Figure 2 Stationary Energy Use GHG Emissions 2014/15 by Source

Greenhouse Gas emissions from boltlled LPG (Scope 1) represenled 14% of slalionary energy emissions in
2014/15. Emissions from electricily transmission and distribulion losses represented 5%, and biofuel {Scope 1)
represented the remainder of the stationary emissions (1%).
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2.3 Transportation Emissions

In 2014/15 transporlation sources conlribuled 404,398 LCOze, representing 29% ol Dunedin Cily’s overall

emissions.

As shown in Figure 3 the emission profile for mobile sources is dominated by road transport (predominantly
Scope 1). Road transparl emissions contribuled approximaltely 97% ol tolal emissions from mobile sources (incl.
pelrol, diesel and LPG) in the 2014/15 financial year. Road transport emissions (petrol, diesel and LPG) were
estimated based on luel sales ligures. This approach however, does not allow for separate reporting of cross
boundary road transport under Scope 3. Rail related emissions were eslimated based on freight volume
transported by KiwiRail within Dunedin’s boundary and represent approximately 1% of the Transport emissions.
Avialion relaled emissions conlributed 2% lowards the transporl related emissions, No emissions were estimaled
for marine transporl, due fo lack of available bunker fuel data.

Rail
1%

Alr travel
2%

Marine (domestic)
0%

Figure 3 Transport GHG Emisslons 2014/15
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24 Waste Emissions

In 2014/15 GHG emissions from Municipal Solid Wasle (MSW) were responsible for 105,259 1COze, representing
7.4% of Dunedin City's gross emissions in 2014/15.

Municipal solid waste generated within Dunedin City is mostly disposed of at the Green Island landfill (Scope 1),
with a small proportion being disposed al Fairfield Landlill, and historically at Sawyers Bay Landlill (Scope 1),
which closed in 2001.

The Green Island landfill contributed approximately 73% of the estimated MSW-related emissions in 2014/15,
23% from the Fairfield landfill and the remaining emissions were emitted from other landiills thal are now closed.
Bolh the Green Island and Fairfield landfill sites collect landfill gas for electricity generation (Green Island) or
Nlaring (Fairlield). However, the colleclion efliciency of both landlill sites is relalively low, 20% at Green Island and
approximately 40% at Fairlield® (see Figure 4 below).

Figure 4 indicates the overall emissions from waste treatment including Scope 1 and Scope 2 emissions.

Other landfills
without LFG
4%

Figure 4 Emisslons lrom Solld Waste Disposal

Emissions from waste waler treaiment (excluding the digestion, disposal or incineration of sludge which are
Included in the solid waste emlissions) represented about 0.08% of Dunedin's gross emissions in 2014/15,
generating an estimated 1,150 tCOze.

Sludge sent to landfill from the Green Island and Mosglel waste water lrealment plants is regarded to be
slabilised, resulting in minimal methane emissions. Sludge from the Tahuna waste water treaimenl plant is
incinerated and regarded to be fully inert. The remaining waste water treatment plants use oxidation ponds as a
final treatment option. On average these ponds gel dredged every 5 years. The resulling sludge is also
understood to be largely inert. As a result emissions associaled with disposal of sludge have nol been calculaled
as parl of landfill emissions.

The incineration of sludge and the combustion of landfill gas generated at landills or waste water lreatment plants
also generates CO2 emisslons. These CO; emissions are considered to be biogenic (i.e. non-fossil) and are
excludad from the emissions reporting. According to the GPC it is good praclice to report biogenic emissions
outside the reporling boundary.

Burning of combustion of landlill gas and sludge incineration generated approximately 2,933 1CO; (biogenic).

? Due to lack of landiill gas colleclion data, the Fairfie'd landlill oparator advised lo use the lower end of the nationally reported
landlill gas collection efficiencies (MIE, 2016), i.e. 42%.
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2.5 Industrial Emissions

Emissions for industrial product use include emissions from hydrofluorocarbons (HFCs), perflucrocarbons (PFCs)
and sulphur hexalluoride (SFg) {Scope 1) and were eslimated at 36,214 tCO:e lor 2014/15, represenling
approximalely 2.5% of Dunedin Cily's gross emissions in thal year. These emissions were eslimaled based on
New Zealand's average emissions per capita and Dunedin's population. Only GHG emissions from industrial
product use (HFCs, PFCs and SFs {Scope 1)) have been Included in this inventory. Nilrogen trilluoride emissions
do nol occur in New Zealand, and therefore are nol included in this reporl.

No emissions from Industrial processes have been estimated, due lo a lack of specific data. Any patential
emissions are assumed lo be insignilicant within the Dunedin City Council boundary, given the small amount ol
heavy industry operating in Dunedin. Energy used in industrial processes is included in the stationary energy
seclor.

2.6 Agricultural Emissions

In 2014/15 agricultural GHG emissions contribuled 685,982 1C0ze (48.2%) lowards Dunedin Cily's gross
emissions {Scope 1). Methane (CH,) is the most significant emission source (80%), predominantly from enteric
fermentation of farmed animals (e.g. cows, sheep, horses, deer and goats). Nitrous oxide (N;O) emissions from
agricultural soils (e.g. farming of animals, e.g. through dung and urine deposited on paddacks and fields)
contributed approximately 15% ol emissions in 2014/15 (see Figure 5).

Leaching
1%

Atmosphere
deposition
2%

Agricultural Soils

1%

Manure
Management
0%

Manure
Management
1%

Figure 5 Emissions from Agricultural activilies by source

The majorily of the agricultural emissions (60%) are a resull ol sheep farming within the Dunedin Gouncil
boundary, while dairy and beel preduction are responsible lor 36.5%
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2.7 Forestry Carbon Sequestration and Emissions

Land use, land use change and foresiry (LULUCF) aclivities in Dunedin sequestered an eslimated -336,138
1COze. This is equivalent to 24% ol gross city emissions.

The majority of carbon removed from the atmosphere by the forestry sector was absorbed by exotic forest
plantations (79%). Still maturing nalive foresls (i.e. manuka and kanuka lores! slocks) sequestered the remaining
21%.

Harvesling relaled emissions were estimated based on harvesting volumes reported by Statistics New Zealand
(StatsNZ 2015)" and resulted in 231,506 1COze.
2.8 Data Sources

Data for the community carbon foolprint was collected from a number of data sources. The Key dala sources are
outlined below in Table 1 below.

Table 1 Dunedin City Councll Greenh Gas y 2016-Dala S
Emissions Category Data Source
Stationary Energy - Della
LP@ Assoclation
- PowerNet Lid
- Dunedin City Council Baseline Energy Study (existing)
- MBIE (2015) Energy in NZ, Section K
- MIE (2015) Naticnal Greenhouse Gas Invenlory Reporl
- Ravensdown
Transportation - Dunedin Gity Gouncil (internal)
- KiwiRail
- LPG Assoclalion
- Z Energy
- AirBP
- Dunedin Airporl
Solid Wasle - Dunedin Gity Gouncil (internal)
Wasle - Fairlield Landlill
Waste Water | - Dunedin Gity Council (internal)
Industrial - MIE (2016) 1990-2014 National Greenhouse Gas Inventory Report
Agriculture - MIE (2016) 1990-2014 National Greenhouse Gas Inventory Report
- Statistics New Zealand (Agricullural production data)
Forestry - MPI (2014, 2015) National Exotic Forest Description
- Statistics New Zealand

* Due 1o the accounting mathod chosen for this report, all carbon stored in harvested trees, including in the wood products
removed, below ground and In residues left on site, Is assumed to resull in an emission In the harvesling year.
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A data gap analysis was undertaken during Ihe dala colleclion stage of the project, and identified the following

data gaps (see Table 2 below):

Table 2

Emissions Category

Dunedin City Councll Greenhouse Gas Invenlory 2016- Dala Gaps

Dala gap

Alternative Data sources

9

Slationary Energy Dunedin specific biofuel (wood) Biofuel and coal cansumption
consumption data eslimales provided in lhe Dunedin
Dunedin specific coal consumption Cily Council Baseline Energy Study
data
Transportation Dunedin Porl bunker fuel data None - no emissions were estimated
Solid Waste Fairfield Landlill - historic and current | DCC 2011 wasle volume eslimale for
wasle volume dala Fairfield landtill
Historic waste volumes prior to 1991 Estimated based on Dunedin
Wasle population ligures and average
nalional wasle generalion paer person
Wasle Water Number of rural seplic lanks in use in | AECOM eslimate (1% of DCC
Dunedin populalion using seplic lanks)
Industrial Signilican! industrial aclivity resulling Emissions were eslimaled based on
in GHG emissions nalional emissions data on a per
capita basis
Agricullure Dunedin specilic agricullural Eslimales based on NZ 2012
production data for reporling period Agricultural Census dala
Forestry Dunedin specific foresl harvest figures | Estimate based on standing fores!
valume in harvesling age and regional
harvest data

A more detailed description of the assumplions and limitations associated with the carbon foolprint calculations is
provided in Appendix A — Assumplions, Limilations, Exclusions and Dala Issues.
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3.0  CDP Reporting

To be completed in independent documenl. (Potentially remove this section or only oulline the CDP reporting
requirements and process.)
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4.0 Data Sources and References

DCC 2015

IPCC 1996

IPCC 2006

LRIS 2013

MBIE 2016

MBIE 2015

MIE 2016

MPI, 2016

SlalsNZ 2016

StalsNZ 2015

StatsNZ 2016

Dunedin City Council (2015), The Dunedin Energy Baseline Sludy, relrieved on
June 2016 from:

htip://www.dunedin.govt.nz/ _data/assels/pdi file/0009/521838/Dunedin-
Energy-Baseline-Sludy-2015-Final.pdl

Intergovernmenlal Panel on Climate Change (1996), Good Praclice Guidance
and Uncertainty Management in Nalional Greenhouse Gas Invenlories,
Intergovernmental Panel on Climale Change

Intergovernmental Panel on Climate Change (2006), Guidelines for National
Greenhouse Gas Invenlories, Inlergovernmental Panel on Climale Change

LRIS Porlal {(2013), Land Cover Dalabase — Version 4, provided Dunedin Cily
Council

Ministry for Business, Innovation and Employment (2016), Quarterly Electricity
and Liquid Fuel Emissions Table, retrieved June 2016 Irom:
hitp://www.mbie.govl.nzfinfo-services/seclors-induslries/energy/energy-data-
modelling/slalislics/qreenhouse-gas-emissions

Minislry for Business, Innavation and Employmenl (2015), Energy in New
Zealand 2015 — 2014 Calendar Year Edition, Minislry for Business, Innovation
and Employment

Ministry for the Environmant (2016), New Zealand's Greenhouse Gas
Inventory 1990-2014, Ministry for the Environment

Ministry for Primary Industries (2016), National Exotic Fores! Description as at
1 April 2015

NZ Stalislics (2016), 2012 Agricullural Census lables; Livestock numbers by
type and territorial authorily, retrieved June 2016 from:
hitp://www.slats.govl.nz/browse for_slats/induslry seclors/agricullure-
horlicullure-forestry/2012-agricultural-census-lables/livestock.aspx

NZ Stalistics (2015}, Forestry Harvest Values by Regional Council: 2014 and
2015, retrieved on June 2016 from:
http://nzdolstal.stats.govt.nz/wbos/Index.aspx

NZ Statistics (2016), Population by teritorial authority/area unit, retrieved July
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2016 from:
hitp://nzdolstal.slals.govl.nz/whos/

WRI 2015 World Resources Institute (2015), Global Protocol for Community-Scale
Greenhouse Gas Emissions (GPC), World Resources Institute
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Appendix A Study Assumptions, Limitations, Exclusions and Data
Issues

Sector/Category ’ Assumptions and Excluslons

Stationary energy emissions

- Coal and biomass relaled emissions have been eslimaled using consumplion
information oblained from the Dunedin Gity energy baseline sludy.
Due to the lack ol heavy industry within the Region, il was assumed thal there are no

Residenlial, commercial emissions from induslrial coal consumplion.
and induslrial stalionary - Consumption of electricily dala is based on lolal energy distribuled to grid exil points
anergy emissions wilhin the Aurara network and lolal energy delivered lo individual ICPs within the

Dunedin City lerritorial boundary for 1he Powernel network.

- Emission per user group (i.e. residenlial, commercial and induslrial) was estimated
based on national average energy use split between these groups as reported by
MBIE (2015).

- All gas distributed in Dunedin is LPG. The majarily ol gas is distributed in 9kg and

LPG 45kg bottles, with one company operating a small pipeline network.

- Il was assumed thal lhe dislribution loss is insignificant; due o the limited exlenl of
reliculated gas.

Emissions from electricily generalion originaling from within the Dunedin City area are
included in the national emissions factor calculations. Emissions from renewable
sources such as hydro eleclricity generalion are assumed lo be zero.

- Generation for Ihe region was supplied by Della for the Aurora network.

Electricity generation - Powernet has no generalion sources within the Dunedin Cily lerritorial boundary.

- National emission factor for electricity generation was eslimated based on data
published by MBIE In thelr quarterly electricily and liquid fuel emissions table (MBIE
2015).

- Emissions associaled wilh Transmission & Dislribution Loss were eslimated on the
nalional average emissions lactor provided by MIE (20186).

Industrial Emissions - Notincluded in reporting boundary as it is assumed Ihal there are no relevant
emissions Irom slalionary indusirial enargy generalion occurring within DGG.

Fugilive Emissions - Notincluded In the Inventary, as there Is no production of oll or gas occurring within
DCC.

Mabile emissions

Total volume of fuel sold wilhin Dunedin was provided by Dunedin City Council.

Fuel consumplion ligures (petrol diesel) also include fuel used for off-road transport
and recrealional waler transporl, as these are sold through the same network. Due to
a lack of dala Ihese could not be reporled separately.

Fuel sales reporled by DCC were lor the Olago region, DCG's proportion of sales was
based on the rales share of fuel sales within the Otago region.

- Emissions [rom rail Iransporl are eslimated based on freight data provided for 2015
and the average EF for rail Ireighl in New Zealand supplied by the Kiwl Rail Annual
Report (2015).

- Emissions eslimales are based on length of rail network and average fuel
consumplion per tonne km and freighl volume.

- The rail nelwork in the Soulh Island is Diesel only. The emissions faclor may therelore
slightly underestimale Ihe rail related emissions, as the national average emissions

Rail transport factor also includes electrified rail,

- Diesel sold for rail transport within the Dunedin City area may already be counted
under road Iransporl. Due lo lack ol data il is not possible lo estimate whal parlion of
the rall related diesel use was purchased in- or outside the region. Estimating rall
related emissions based on Ireight volume and the national emissions faclor (and
polentially double counling the emissions) represents a conservative estimate. Given
the small size of the overall rail related emissions this was assumed o be the mos|
appropriale approach.

Road transport
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Inventory, due to a lack of available data.

Waler iransport - Ne fuel dala lor maring transpart {e.q. bunker fuel} was available tor tha BCG Port.

. Recrealional marine transport including the Manarch Witdlile Cruises and Tours boals
are assumed to be included In the dlesel estimates for DCC {road transport).

- Aviation data was provided by Dunedin Alrport (via Air BP) and Z Energy, this is

Aviation based on fuel sald pumped al airporl.

- It waa assumed thal planes are relilled before fake-off. Fue! sates data therolore
represents B0% of avialion related emissions, in ling with the GPC framework.

Qif-Road transporl - Olf-road fue! consumption Is assumed io be included in the data reported for road

Iranspart. Dusg 10 lack of spacilic data these could not be reporled separately.

- Wasta data is based on annuzl survey data (1891 -present) for key landfills provided
by Dunedin Gily Gouncil,

- Data gaps i reportod waste volumes sent to tandlill were estimaled by applying the
New Zealand national average waste generation per capita and using DCC specilic
populalion figures.

- First Order Decay method requires estimates for waste sent to landlill for at least 50
years. Solid waste sent 10 landiib prior to the reporting period was estimated based on
population estimates {StatsNZ 2016) and nafienal average wasie generation palential
per parson reported by MIE (2016).

- DGG reparted specific waste composition (SWAP) for the Green island landiil. The
Sawyers Bay and Fairlield landiill sites were assumad to have a similar waste
composition as reported nationally (MIE, 2016).

- Green island tandFilt has installed a tandiill gas recovery system in 2010. The Sawyers
Bay fandfifts were assumed lo not have any landf gas recovery, The Fairfleld landfil
also coflects landlill gas for flaring.

- Fairfield wasle volumas were eslimated by DCC (2041). The surrent Landiilt operator
condirmed that the voiumes were reasonable. Hawever, the current operalor was
unsure about histaric waste volurmes as he had onfy recently taken over the cperation
of tha landfill,

- Fairfield waste lirsl order decay emission model was based on the 2011 eslimate and
using the national average for waste composition. Due 1o a lack of dala It was
assumed that the waste volume has been constant since the opening of the landtifl in
1973, This is likely 1o represent a conservative estimate of tha averall emissions
generated by the [andlill.

. Grean island fandfill also accepls sewage sludge trom the Green Island and Mosgle!
wasle waler treatnzent plants. The studge is digested and is considered to be stable.
Although the sludge may still result in methane emissions when sent to landfill it was
assumed that these would be minor and have not been estimated.

Sludge trom the Tahuna wasle water lrealment plant is incinerated. The resulling ash
Is also landlilled but is assumed {0 be Inert,

Solié Waste Disposal

Biclagicat Treatment - Mo emisslons from biclogical treatinent have been estimaled ang are assumed to be
toamposting) insignificant,

- 75% of the sludge generated at the Tahuna WWTP is incinerated. IPCC and GPC
ermissiens calculations do not provide a foreula for estimating CO2 emissions from
incineration of sludge, as these are biogenic. Due to a lack of actual emissions data,
CO: amigsions from the incineration have been estimated based on lhe average
amissions per tonne of medical quarantine hazardous waste reparted by MIE (2016).

- No emissions from GH, and N.O have been estimated fer the incineration of sludge,
similar to the National nventory Report (MIE 2016). These are assumed to not ocour
or to be insignilicant.

- No emigsions from open waste burning have been Included. Any emissions arg
assoclated with rural and illegal burning of waste and have been omitted due 1o lack

Incinerafion
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of available data,

Waste Water Treatment

Emissions from waste water treatments are based on treatment methods employed by
wasle water ireatment plants and New Zealand average waste generation potentia
per capila for DCC and lownships within the DCC boundary poputalion ligures.
Sludgoe remaved from waste water treaiment plants was assumed lo be seni lo
tandfil. It was {urther assumed that this was already Included in the lotal valume of
wasie sent {o landfill. No additionat calculations for emissions generated from siudge
disposal were included.

Emissions from treatment of sludge, i.e. drying, wera assumed 1o ba included in the
stationary energy use reported for the City. No additional calculations for sludge
treatment processes were included,

li was assumed {hat 1 % of the DCC population used septic 1anks for waste water
Ireatment in rurat areas.

Wasle water ireated at Middlemarch, Seacilf, Walkoualli and Warringlon waste waler
Iroaiment plants is Liimately discharped to land, It was assumed that he discharge of
Ireated waste water Jo land would not result in any significard emissions. As a resufl,
no emisslons were eslimaled lor discharge of waste waler to land.

industrial Processes

No emissions {rom industrial processes have been included, due to lack of specitic
activity data. Only a small number of industries operate within DCC, for the purpose of
1his repor! it was assumed that Ihelr emisslons are not signilican! on the overall scale,

Product Use incl. HFG,
PCFs and SFg

Emissions for refrigerants, fire extinguishers, foam blowing, aerosols and metered
dose inhalers, as well as SF& in electrical equipment ase estimaled based on New

Zealand average per caplla emissians and DCC population figures.

Agriculiure

Agricullural emissions are basad on agricullural produclion dats provided by Stalistics
New Zealand,

2014-16 dala for DCG is based on Stats NZ 2012 Census Livestock nuimbers by
lersitorial authority.

Statistics NZ 2012 Census data repored plg numbers tor Dunadin City is confidential,
Tha Olago region averal recorded 11,000 pigs, with the majority recorded undar
Waitaki District {partiafly in Otago Reglon) and Clutha district, The unaccounted pig
numbers were assumed to be spread across Central Olago, Queensiown-Lakes and
Dunedin Cily. Pig numbers for DGC wara assumed to be in the same range as those
reported toz Clutha,
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Forestry

- Carbon slored in exolic forests is based on dala provided in the Natienal Exolic Forest
Description published by MPI (MPI 2016).

- Due to insufficient data for land use changes, no emissions from land use change of
cropland, wellands, selllements and other land have been eslimated.

- Carbon sequestralion for exolic forests include above ground, below ground, dead
wood and litter.

- Maturing native forests (i.e. Manuka and Kanuka), as well as grassiand with woody

Foreslry biomass have been Included as native forests.

- Data for nalive loresls is based on LCDB vol, 4 dala.

- Carbon sequestration rates for exotic forest are based on yield lables provided by
MIE, assuming a 50/50 split between pre 1990 and post 1989 forests within DCC.

- Sequestration rates for native lorest were based on data provided in the 2006/07
Wellington Inventary (LGR 2008). Following advice Irom MIE, it was assumed thal
Ihese were slill applicable.

- Emissions from forest harvesting activities are included In the Inventory as part of the
LULUCF emissions. For the purpose of this reporl, it was assumed that all carbon
stored in Iree biomass (above and below ground as well as in dead wood and litler)
become an emission In the year of the Iree harvest.

Emission Factars

- Emission faclors used for the GHG emission calculations are based emission faclors
reporled by MIE as parl of the Nalional Greenhouse Gas Inventory, MBIE quarterly
energy slalislics, etc. Delailed sources for each of the emissions faclors used are

Emission Factors — provided in the Excel emissions calculations tables.
Mobile and Stationary - Advice received by MIE (for a previous report) supported the use of the most recenlly
Energy published emissions factors for all reparting years and emissions calculations.

- The Global Warming Potenlial used to converl CHy and NzO to COze are based on
the IPCC Fifths Assessment Flt).pcrt5 for 100 year GWP including climate change
feedbacks.

5 hitps v lpee ch/pdfiassessment-reporliasivg /WG 1ARS_Chapter08 FINAL pdt (p. 714)
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Executive Summary

Dunedin City Council (DCC) committed to the Compact of Mayors in December 2015. Dunedin is one
of three cities within New Zealand, including Auckland and Wellington to pledge to the Compact of
Mavyors. The aim of the Compact is to reduce Greenhouse Gases (GHGs) and prepare for the impacts
of climate change whilst tracking progress on a common platform against a magnitude of cities
worldwide.

AECOM have been engaged to assist DCC in achieving compliance with the first and second year
obligations of the Compacl of Mayors. The obligations are:

a. Develop a community carbon footprint following the Global Protocol for Community Scale
Greenhouse Gas Emissions (GPC) standard, including stationary energy, transport and waste
related emissions

b. Develop GHG emission reduction targets for Dunedin City

¢. ldenlify climate hazards and complele a climate change risk and vulnerabilily assessment
d. Reporl the results on either the CDP or carbonn platform

This report covers item ¢) above and involves identifying and summarising climate change risks.

This process was undertaken through a desk-top review of existing reports relating to climate impacts
within the Dunedin area, as well as a focus workshop where identified risks were rated and prioritised.

The priority risks are summarised below, however with the caveat that a further work is required in a
number of areas to further refine, and to involve more specific expertise.

Table ES1 - Summary table of priority risks

Risk Categories | Priority Risks

Cropping and - Furthar detailed work required
horticulture
Pastoral - Further detailed work required

agriculture

- Increase in pests, fungal diseases and weed growth as a result of higher
temperatures

Forest
o - Increased fire risk as a result of higher temperatures and increased incidence of

drought.

- Summer heat related deaths likely to increase (very low current rates)

- Increase intensity and frequency of food and water borne diseases and insect borne

- Increase in size and extent of flood plains around urban streams and plains — in
particular: Lindsay Creek, Water of Leith (incl Dunedin North), Kaikorai Stm, Taieri Stm
(Mosgiel, Airport) — with potential to affect people, property and infrastructure,

Human health - - -
and vulnerable - Increased coastal erosion and associated cosls for protection of the coastline

populations (particularly around South Dunedin coastline and Blueskin Bay).

- Low lying coastal communities affected by increasing groundwater levels (South
Dunedin, Lower Taieri and Dunedin Airport, Waikouaiti)

- In South Dunedin there are significant vulnerabilities: 8 rest homes, 18 education
facilities (early childhood through to high school), Edgar Centre, Marne St. Hospital,
and number of churches are at risk.
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Risk Categories  Priority Risks

- Further detailed work required

Energy
Resources

- The increase in groundwater levels in areas where geology (e.g. sandy soils) is more
susceplible to liquefaction increases the likelihood of liquefaction occurring.

- Increase of sall water intrusion lo groundwater or polable waler supplies of low lying
coastal areas (Lower Taieri and Dunedin Airport)

- Increase of salt waler intrusion to groundwater and potable waler supplies of low
lying coaslal areas (Mosgiel)

Water Resources = - = -
- Increase of salt water intrusion to groundwater and potable water supplies of low lying

coastal areas (Brighton, Waldronville, Waitati, Waikouaiti, Warrington, Karitane).

- Increase of salt water intrusion to groundwaler and potable water supplies of low lying
coastal areas (South Dunedin)

- Increase risk of groundwater contamination from onsite wastewater treatment
systems (e.g. Harwood and Long Beach) with rising groundwater levels.

- Increased risk of flooding to property and infrastructure in priority catchments:
(Stormwaler and wastewater systems struggle with increased rainfall intensity).

- Dunedin Airport (Taieri Plain) is low lying and lies adjacent to the Taieri Stream River
which will become more tidal, threatening flooding and salinity

Critical - State Highway 1 and other harbour side roads (including Portsmouth Dr, Aramoana

infrastructure Rd, Portobello Rd), impacted by flooding, storm surge, and king tides.
and facilities

- Seclions of rail line where it is adjacent to the coast will be impacled by storm surges,
king tides and flooding. Including seclions of main trunk, and rail line to Port Chalmers.

- Light industry located in low lying and reclaimed areas alfecled by llooding more
frequently (South Dunedin - including Harbourside)

- Change lo phenology (seasonal activities) such as flowering, breeding, growth and
migralion

- Fragmented, small areas of conservalion in and around Dunedin City will exacerbate
climate change impacts due lo constrained migration links

- Ocean acidification and warmer waters will decrease plankton productivity and

diversity
Ecosystems

- Cool-waler fish recruitment will decrease

- Landward migralion of coastal ecosystems will change coaslal fisheries, and inshore
sub-tidal breeding and nursery areas. Freshwalter ecosystems will also be affected by
aencroaching sall waler intrusion.

- Loss of wetlands.

As mentioned, the above risks were prioritised during a single workshop with DCC slalf. The likelihood
and consequence of each risk was evaluated subjectively by workshop participants — with varying
degrees of confidence being expressed in relation to the ability to apply these ratings. Given the high-
level nature of this particular study (as part of the Compact of Mayors) , this is deemed to be
appropriale at this stage, however further assessment will be required in a number of areas.
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In terms of the Compact of Mayars requirements, this initial summary risk assessment should provide
the level of detail necessary for compliance and also provide a platform for further detailed work going
forward.

Il is recommended that DCC consider more detailed work which refines the risk assessment and
ulilises knowledge from appropriate seclor specialists to better understand the nalure of the risks
posed and, then to develop more specific adaplation options,

In regard to adaptation, & number of options are currently being considered by DCC, particularly in
ratation to:

« Dunedin South, and the current and future risk regarding sea level rise and infand flooding.
s  Coastal erosion along the South Dunedin coastline {e.g. St Clair and St Kilda).

DCC has commissioned a number of studies and reports which address these risks, and they are
continuing to investigate options with community.

it is noted that DCC will nead to consider both the type of adaptation option, and also the timing of
implementation. That is, should initiatives be implemented now, or revisited a a fulure date when
more information is avallable, and what are the risks in delaying implementation.

The following are summarised as key next steps:

« Potential broadsr discussion around an appropriate risk framework to utilise for both climate risk
and nalural hazard risk management, It is important that the framework and criteria used are
mutually agreed across Councll departments. This may, for example, invoive a common high
lavel framework, with specific consequence [ likelihood tables for different applications,

¢ Further analysis and priofitisation of those climate risks which require more specialist input.

» Development of adaptation options, where possible, for the priority risks.
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1.0 Introduction
1A Background

Dunedin City Council (DCC) committed to the Compact of Mayors in December 2015. Dunedin is one
of three cities within New Zealand, including Auckland and Wellinglon to pledge to the Compact of
Mayors. The aim of the Compact is to reduce Greenhouse Gases (GHGs) and prepare for the impacts
of climate change whilst tracking progress on a common platform against a magnitude of cities
worldwide.

AECOM have been engaged to assist DCC in achieving compliance with the first and second year
obligations of the Compact of Mayors. The obligalions are:

a. Develop a community carbon foolprint following the Global Protocol for Community Scale
Greenhouse Gas Emissions (GPC) standard, including stationary energy, transporl and wasle
relaled emissions

b. Develop GHG emission reduction targets for Dunedin City
c. ldenlify climate hazards and complete a climate change risk and vulnerability assessment
d.  Reporl the resulls on either the CDP or carbonn platform

This report covers Item c) above, the climate risk and vulnerability assessmenl.

1.2 Scope and Approach for Climate Change Compliance Review
This reporl summarises:

e  Key climate hazards, projections and available data on these (including spatial data),
« Arange of 'risk' areas and risk descriptors,

e High level consequence and likelihood descriptors for use within a risk assessment,

e Aninitial ‘first cut’ risk assessment based on available dala — developed through a workshop with
DCC staff.

The approach used to compile this report involved reviewing and summarising a range of existing
reports, studies and maps. Risks were idenlified based on best praclice approaches as referenced
within the report. The following diagram summarises the sleps undertaken:

Confirm

climate [dentifyrisk

areas ! Evaluate and

; alic Undertake nsk
Identify risks nigbitiad

assessment

variables and

hazards vulnerabilities

Figure 1  Study approach

1.3 Previous Studies and Report References

Dunedin City faces significant risks with respect to climate change, in particular those relating to sea
level rise and rainfall (resulting in flooding). A number of recent studies and reports have been
prepared, as well as modelling of sea level rise scenarios and development of a range of adaptation
oplions. The reporls were reviewed and these assisted in idenlifying the relevanl climate hazards and
informed the risk assessment.

As part of the review of existing reporls/studies the draft Dunedin Second Generalion District Plan
(2GP) policy and maps were considered. 2GP includes maps of natural hazards (overlays), and aims
to reduce the effects of natural hazards through rules according to the type of natural hazard, the risk it
poses and the sensitivity of the activity proposed (2GP Section C, Chapter 11). The sensitive activities
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were reviewed and were included where relevant within the Risk Areas defined in Table 2 and the risk
assessment approach outlined in Section 5.0.

Other key reports referenced are summarised below:

Ministry for the Environment (2016). Climate Change Projections for New Zealand: Atmosphere
Projections Based on Simulations from the IPCC Fifth Assessment. Wellington: Ministry for the
Environment.

Dunedin City Council (2011). Climate Change Predictions Policy 2011, Corporate Policy —
Sustainabilily Advisor Approval Date: 6 September 2011. Retrieved from the Dunedin City Council
website: http://www.dunedin.govl.nz/__data/assels/pdf file/0008/225908/Climate-Change-Prediclions-
Policy-2011.pdf

Fitzharris, B. (2010). Climate Change Impacts on Dunedin. Relrieved from Dunedin City Council
website: https://www.dunedin.govt.nz/ _data/assels/pdf file/0006/109779/MCA-Climate-Change-

Report.pdf

Goldsmith, M. & Hornblow, S. (2016). The Natural Hazards of South Dunedin. Retrieved from the
Otago Regional Council website:
http://www.orc.govt.nz/PageFiles/1404/July%202016/The%20Natural%20Hazards%200f%20South%?2
0Dunedin%20report%20-%20July%202016.pdf

Goldsmith, M., Sims, A. (2014). Coastal hazards of the Dunedin Cily District, Review of Dunedin City
District Plan — Natural Hazards. Retrieved from Otago Regional Council website:
hitp:/iwww.ore.govi.nz/Documents/Publications/Nalural%20Hazards/2014/Dunedin%20City%20Coasl
al%20Communities%20-%20Hazard%20Summary. pdf

Goldsmith, M., Payan, J.L., Melrose, R., Williams, J. (2015). Flood hazard on the Taieri Plain, Review
of Dunedin City District Plan: Natural hazards. First revision: August 2015. Retrieved from Otago
Regional Council website:
http://www.orc.govt.nz/Documents/Publications/Natural%20Hazards/2015/Flood%20hazard%200n%?2
0the%20T aieri%20Plain%20Revision%200ne%20WEB.pdf

Goldsmith, M., Williams, J., Payan, J.-L., & Stocker, H. (2014). Flood Hazard of Dunedin's urban
streams, Review of Dunedin City District Plan: Natural Hazards. Retrieved from the Otago Regional
Council website:
hitp://www.ore.qovt.nz/Documents/Publications/Natural%20Hazards/2014/Dunedin%20City%20urban
%20streams%20flood%20hazard.pdf

McClone, M. and Walker, S. (2011). Potential effects of climate change on New Zealand's terrestrial
biodiversity and policy recommendations for mitigalion, adaptation and research. Science for
Conservation 312. Wellington: Department of Conservation. Retrieved from Deparlment of
Conservation website: htlp://iwww.doc.govl. nz/Documents/science-and-lechnical/sfc312entire. pdf

MWH. (2011). Methodology for Determining Minimum Floor Levels 2011. Prepared for Dunedin City
Council. Retrieved from Dunedin City Council website:

https://dcc.squiz.co.nz/__data/assets/pdf file/0004/295465/MWH-Methodology-for-Determining-
Minimum-Floor-Levels-2011.pdf

Parliamentary Commissioner for the Environment (PCE) (2015). Preparing New Zealand for rising
seas: Certainty and Uncertainty. Retrieved from the Parliamentary Commission website:
hitp://www.pce.parliament.nz/media/1380/preparing-nz-for-rising-seas-web-small. pdf

2.0 Identified Climate Hazards and Variables

Table 1 provides a summary of Dunedin climate variables and projections based on the reference
material listed in Section 1. Many of these predictions are sourced from New Zealand Government
guidance to 2040 and 2090. This includes updated guidance from MfE (2016).
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It is noted that in 2011 DCC updated their climate change projections based on current projections and
models by IPCC, MfE, NIWA and the Fitzharris study. These are, however, outdated in many cases,
and Table 1 below supersedes these.

Table1  Dunedin City climate variables and projections
Climate : | 3 Spatial and Seasonal
Variable Direction of Change Magnitude of Change Vaiation
Almospheric | Continued variability bul air | Less frequent fine weather | Eastward moving troughs
circulation masses will gradually spells (>4days). and fronts to cross region
become warmer More frequent rain (-3 on 6-7 day inlervals.
hours associated with Anticyclone centres located
southerly and south to the north of the region.
westerly winds) and heavy
rainfall evenls (increase of
subtropical depressions).
Unchanged showery
wealher
Mean Conlinued increase 2040 increase by 0.7 — 1.1 | Consislent seasonal

temperalure

°C (MIE, 2016)

2090 increase by 0.7 — 3.1
°C (MfE, 2016)

increase wilh lillle spalial
variation across the City

Annual MfE (2016) indicates an Between 3% and 4% to Rainfall increase inland
rainfall increase in rainfall across 2040 and 3% and 10% to and southern areas of City,
all seasons. 2090. north of Wailati drier.
The increase varies
depending on the model
used and the season (MfE,
2016).
Sunshine Predicled lo be small Minor for Dunedin. Not modelled.
increases in solar radiation
for the Dunedin area (MIE,
2016)
Growing Polential significant Dependent on lemperature | Annual growing degree
degree increases. increases. Example for 3 days increases:
days' °C increase. Taieri Plains from 600 (o
1110.
Musselburgh from 670 to
1200.
F2 Hill Climale from 370 to
800.
Extreme General increase Increase in number of days
temperature over 25 °C from around 18

presently to approximately
23 (by 2040) and between
21 and 42 by 2090,
depending on the model
used, and season (MIE,
2016)

' A healing Index used In predicling plant! crop growlh
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sgg‘:;re Direction of Change Magnitude of Change \s,g:’i::'of‘"d Sedsonal
Extreme Expecled increase in both | Worst case scenario

rainfall mean rainfall and extreme | rainfall intensities (for
rainfall. design storms) would

increase by about 20% by
2090.

Drought Magnitude and frequency MIE (2016) estimates an Inland and southern areas
expected lo increase (due increase in ‘potential of DC increase in
lo increase evapotranspiration deficit evaporation offset by small
evapotranspiration). (PED)' of between 50 and | increases in rainfall.

100mm by 2090. Urban DC slight increase
and coastal areas and
north Waitati expected to
increase,

Average International studies Strength of westerly wind No information

and strong suggest increase in belt will increase incidence

winds frequency but little NZ of gales over DC.
information.

Snow Current events lasting Rare after 2040, Taieri River and Deep
several days pose grealest | Snow line to rise by 120m Stream (DC waler supply)
risk lo everyday life and by 2040 and 270m by waler balance to change
infrastructlure. 2090, with less snow slorage.
Expected to become less
common, as temperatures
increase.

Sea level Will rise but upper bound For planning and risk Use of sea level rise

rise difficult to predict given assessment purposes - predictions will depend on
variability of values coastal areas should type, lifecycle and
provided by different assume minimum 0.8m adaptability of
models, increase by 2090 and up to | infrastructure and

1.6m (current DCC investments.
guidance).*

Waves and From ORC (2014) a 1:500 | Combination of higher

storm ARI storm surge event global sea level, storm

surges would result in a level of surge, El Nino during
between 1.9 and 2.2m negative IPO and king tide
relative to mean sea level. | could result in sea water
levels over 3m above
current MSOL.
*Note the draft (as of Feb 2017) Coastal Hazards and Climate Guidance (MfE) suggests a 2040 value

of between 0.2 and 0.3m, and a 2090 value of between 0.4 and 0.9m. This variance relates to the
range of possible SLR scenarios. Moreover, for planning purposes, the guidance recommends, for a
100 year planning horizon (2120 approx), to use a SLR value of 1m. It is noted that this value is

recommended for existing coastal developments. For greenfield developments or new infrastructure in

the coastal zone, the guidance recommends testing be undertaken based on a SLR value of 1.9m.
The guidance also emphasises the need to approach planning from a risk-based perspective, and to
consider adaplive pathways to manage changing risk over lime.
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3.0 Risk areas (vulnerabilities)

Below we identify key risk areas (vulnerabilities). Selecled climale hazards as identified in Table 1 are
assessed in relation to these risk areas to identify potenlial effects, both positive and negative. The
climate hazards identified are driven and influenced by the meteorological conditions including
almospheric circulation; hydrological processes; and the geographical selling and land development
praclices in Dunedin. Il follows that the defined risk areas are nol all alfected by all of the idenlified
climate hazards. The risk areas are listed in Table 2 with descriptors and examples provided. These
have been sourced from both Filzharris (2010) and the Dunedin 2GP plan.

Table2  Descriptions and examples of each risk area

Risk Area Description and Examples

Cropping and Includes all lypes of cropping (e.g. wheat, maize, oats) and horticulture

horlicullure (e.g. fruil and vegelable growing).

Pastoral agricullure General pasloral agricullure including beef and sheep farming, and
dairy.

Forestry Indigenous and exotic forests, particularly commercial plantations of
exotic sofl wood species (e.g. pinus radiata and eucalyptus).

Human health and Encompasses all potenlial effects and risks to public health,

vulnerable populations | community, culture, and specifically includes vulnerable populations
and facilities where vulnerable populations may be located e.qg.
schools, aged care facilities, hospilals

Energy resources This refers lo the raw resource and demand for the resource — nol
supporlting infrastruclure (e.g. generalion planls, lransmission,
subslalions).

Water resources This refers to the raw resource and demand for the resource — nol

supporlting infrastructure (e.g. pumps, pipes and trealment).

Crilical infrastructure All urban and rural infrastructure associated with ulilities (energy,

and facililies transporl, wastewalter, water supply, stormwaler, telecommunications),
community centres, marae, airporl, emergency control/ operations
centres (e.g. police, fire, ambulance, search and rescue), welfare
agencies (e.g. Salvation Army, Child Youth and Family), key civil
contractor depots (e.g. Fulton Hogan, City Care Limited), service
stations and bulk fuel storage (Fryatt Street Oil Wharf and storage
terminals e.g. Parry Street).

Natural Ecosystems In relation to flora and fauna, habilat spread and availability, and

biodiversity of terrestrial freshwater aquatic and marine ecosystems.
Includes effects on fisheries due to changes in the marine ecosystems.
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4.0 Risk ldentification

The primary climate variables and idenlified hazards associated with those variables are described in
subsequent sections for each risk area as defined in Table 2. Climate variables have been grouped as
follows for ease of presentation:

i.  Temperature: includes average temperature, extireme temperalures, growing degree days, snow
fall, atmospheric CO; increase

ii. Rainfall; average rainfall, extreme rainfall events (intensity), seasonal and regional variation,
runoff (including snow melt), hydrology

iii. Sea level rise and coastal hazards: rise of mean high water spring level, storm surges, king tides,
resulting effects on groundwater (driver for higher groundwater and change in salinity)

It is noted that wind projections for NZ have low to moderate confidence in model outputs and
projected changes. Generally it is expected that the westerly wind flow across NZ will increase and is
linked to temperature increases. By 2090 there are projected seasonal variations in westerlies, winter
westerlies increase and summer and autumn westerlies decrease (NIWA Climate Change Scenarios
for New Zealand, hitps://www.niwa.co.nz/our-science/climate/information-and-
resources/clivar/scenarios). For Dunedin City there is little information available, and therefore these
have not been included below.

It is also noted that the risk areas and risks identified below are a ‘first-cut’ assessment based on the
information made available, and given the constraints of the project. A more comprehensive
assessmenl should be done al a later slage, focussing on specific areas as deemed appropriate.

41 Temperature-related risks

As stated in Table 1, average temperature is expected to rise under all climate change scenarios.
Incidents of extreme high temperatures (>25 °C) are expected to increase in occurrence. With
increasing temperature comes an increase in growing degree days. As a result of increasing
temperature, the snow line is projected to rise in elevation, thus affecting the seasonal snow storage
and influencing runoff which is captured under rainfall (Section 4.2).

The following Table 3 summarises key risks as they relale to temperature increase across Dunedin.
The risks are sourced (summarised) from the references listed in Seclion 1.3.
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Table 3  Risks assoclated with predicted temperature changes across Dunedin City.

Discussion

Risk Area

Impaclt on cropping
and horlicullure

Positive Effects

* Reduced frost risk and increased yield.

« Increase in number of growing degree days thus changing the range of
crops thal are viable in region e.g. maize, stone fruits and viticullure,

Negative Effects

¢  Warmer temperature results in higher CO; which slightly reduces
evapotranspiralion.

»  Uncertainty of impact on pests, crop diseases and weed growth
(although likely to increase in problems).

Agriculture e.g.
pastoral farming

Positive

* Resulits in longer growing season, higher CO; and reduced frost results
in increased pasture production in the short term (<2040) in southern
areas of Dunedin.
Less winter feed required.
Increase in suitable land (above 400m elevation) for intensive pasloral
farming, approximately 100,000 ha by 2040 and further 200,000 ha by
2090. However would need to be balanced by climate impacts on
water availability.

=  Decrease cold stress on animals (parlicularly lamb mortality rates).

=  Reduction in rabbil populalions due lo biological control agents
(myxomalosis and rabbit haemorrhagic disease).

Negative

«  Longer term decline in paslure produclion (2090) particularly in
northern areas of Dunedin (2040).

. Increase incidence and distribution of pests, disease and weeds.

e |ncrease risk of heat stress on animals.

Forestry

Positive

e |ncreased growing season, produclivily and suitable forestry land
(above 500m elevalion) e.g. estimaled additional 50,000 ha by 2040
and 200,000 ha by 2090,

e Elevaled CO; enhancing growth rates and wood densily.

Negative
° Increase in pesls and lungal disease.
o Increase risk of fire.

Human health and
vulnerable
populations

Positive

¢  Winter peak deaths in vulnerable populations will decrease.

¢ Improved internal residential home climates leading to reduced
incidence of respiratory illnesses.

Negative
=  Summer heat related deaths likely to increase (very low current rates).
* Increase intensity and frequency of water and food borne diseases.

Energy Resources

Positive
+ Less demand for winter heating in homes.

Negative
¢ |ncreased summer energy demand for air conditioning.

Walter Resources

Positive
=  No positive effects noted due to changes in temperalure.
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Risk Area Discussion

Negative

microbial contamination.

e Increase temperature can lead to increase in algal blooms and
changes to water qualily, along with impacts on fish species and

s Increase demand for irrigation due to longer growing season,
particularly for north of Wailati which experiences an increase in
droughts and reduced rainfall.

climate.

growth and migration.

links.

productivity and diversity.

Ecosystems Positive

(terrestrial, marine e  Shorl term ability of ecosystems to adapl to climate variabilily.

and freshwater) o Increase in warm-waler fish recruitment® and growth rales.
Negative

e Increase biolic spread of exotic weeds and inverlebrates wilth warmer

e  Shorl term threat of land use intensification, irrigation, carbon neutral
energy development (e.g. wind and hydro) and carbon sequeslration
grealer risk {o biodiversily than climatic changes as these will happen
faster than changes on ecosystems.

e Loss of biodiversity and reduced or increased geographic range limils
thus impacting competition and species interaction.

+ Change to phenology (seasonal activities) such as flowering, breeding,

¢ Fragmented, small areas of conservation in and around Dunedin City
will exacerbate climate change impacts due to constrained migration

e«  Ocean acidification and warmer waters will decrease plankton

e  Cool-water fish recruitment will decrease.

2 Recruilment In fisheries refers to the age and size of a fish at which can be caught and counled in nels.
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4.2 Rainfall-related risks

Rainfall averages are nol expecled lo change significanlly but there remains uncertainty due lo the
level of variation across climale models. The local variabilily of rainfall across the region is expected lo
increase with rainfall increasing inland and in southern areas of City, with north of Waitali projected to
being drier. The projected seasonal variation of 5% weller in winter/spring in coastal areas and 5%
drier in summer/autumn by 2040, and by 15% by 2090. In areas where rainfall is expected to decrease
the fire risk will likely increase wilh increasing temperatures. Currently flooding in many areas is
contained by natural land forms (e.g. higher terrain). However the reach of flood waters, particularly
along estuary and river networks, and areas susceptible to surface flooding is predicted to increase
due to the combinalion of rising water tables (as a result of sea level rise) and rainfall intensity.

Table 4 summarises key risks as they relate lo rainfall changes across Dunedin cily. The risks are
sourced (summarised) from the references listed in Section 1.3.

Table4  Key risk areas from changes to rainfall patterns and Intensity.

Risk Area Discussion

Impact on cropping Positive Effects

and horticulture * No significant average rainfall change but increase in temperature
provides good conditions for growth and productivity.

Negative Effects

e  Grealer reliance on waler slorage for dry summers

¢  Less rainfall projected around Waikouaiti affecting irrigation supply.

s  Increase risk from fire.

Agriculture e.g. Positive
pastoral farming = No significant average rainfall change bul increase in lemperature
provides good conditions for growth and productivity.
Negative
= Northern coastal areas decline in pasture produclivity due to increased
drought frequency.

«  Associaled increased demand on irrigation and waler tables.
= Increased risk of water catchment (agricultural/ pastoral) run-off
pollution and contamination.

Forestry Positive
= No posilive effecls noted due to changes in rainfall.

Negative

¢ Increase in rainfall intensity will increase soil erosion problems and
therefore water quality issues in the receiving environmental (sediment
and herbicide usage).

=  Waikouaili area lree growth reduced due to reduced rainfall and
increased fire risk.

Human health and Positive
vulnerable = No positive effecls noted due to changes in rainfall.
populations Negative

= Increase inlensily and frequency of food and water borne diseases.

e [ncrease in size and extent of flood plains around urban streams and
plains, namely Lindsay Creek, Waler of Leith, Kaikorai Stream, Taieri
Plains, Waikouaiti and Karitane.

Water resources Positive

= Annual flow from larger rivers and streams will increase (increased
walter resource).

e«  Groundwater resources will have increased recharge over winler but
less over summer.
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Risk Area Discussion

Negative

= Significant change to the seasonal distribution of runoff — winter will be
welter, summer will be drier. Storage for irrigation and security of
supply will be required.

s Increased erosion due to rainfall intensity increases.

» The increase in groundwater levels in areas where geology (e.g. sandy
soils) is more susceplible to liquefaction increases the likelihood of
liquefaction oceurring.

Critical infrastructure | Positive
and facilities e No positive effecls noted due to changes in rainfall.

Negative

« Flooding (in general) is exacerbated by short duration intense rainfall
and likely sea level rise.

s Increase flood threats to Qutram, Mosgiel, Dunedin Airport, Dunedin
North, Waitali and Karilane.

« Light industry located in low lying and reclaimed areas affected by
flooding more frequently e.g. South Dunedin.

e Stormwater and wastewater systems struggle with increased rainfall
intensity, areas prone to flooding and flooding frequency.

e  State Highway 1 and other harbour side roads (approximately 70km
worth (Fitzharris, 2010) impacted by flooding

e  Dunedin Airport (Taieri Plain) is low lying and lies adjacent to the Taieri
River which will become more tidal, threatening flooding and salinily.

4.3 Sea Level Rise and Coastal Risks

Sea level expecled to rise and increased effects from storm surges and king tides. Reclamation of
Otago Harbour has resulted in some areas of South Dunedin being only 0.5m above sea level
(Goldsmith & Hornblow, 2016). While generally Dunedin is well protected by natural land forms
(southern dunes) and engineered sea walls the high groundwater table will be pushed higher by sea
level rise, resulting in increased surface flooding and salt water intrusion into groundwater and other
freshwater resources.

Appendix A provides a list of coaslal areas, as defined in the ORC Coastal Hazards report (Goldsmith
& Sims, 2014) and the Methodology for Determining Minimum Floor Levels (MWH, 2011) which
indicates which areas are exposed to specific climate change coastal risks (e.g. sea level rise, storm
surge, coastal erosion). The level of impact and assessmenl of risk (including vulnerability) is provided
in the reference report and the summary provided is used lo identify specific high and medium risk
areas.

Table 5 summarises key risks (including those in Appendix A) as they relate to sea level rise, storm
surge and lidal impacts across Dunedin. The risks are sourced (summarised) from the references
listed in Section 1.3.
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Table 5  Sea level rise, storm surges and King tide Impacts on identified risk areas.

Risk Area

Discussion

Impact on cropping
and horticullure

Positive Effects
*  No posilive effects noted due to sea level rise.

Negative Effects

«  Sall water intrusion to groundwater affecting lowland crops/ horticulture
—in Taieri Plains

e  Salt water intrusion to groundwater affecting lowland crops/ horticulture
— esp in Waikouaiti

* |Increasing salinity further upstream in the Taieri River and other tidally
influenced stream/ estuaries.

Agriculture e.g.
pastoral farming

Positive
*  No positive effects noted due to sea level rise.

Negative

* Lowland pasture affected by increased salinity in rivers, streams,
groundwater — eg Taieri Plains and Waikouaili.

° Lowland pasture exposed to increased sea water inundation as a
result of sea level rise and in particular storm surge and increased
wave aclion.

=  Lowland coastal pasture exposed to erosion where nalural dune
systems or engineered protection measures are not present or
compromised.

Human health and
vulnerable
populations

Positive
* No positive effects noted due to sea level rise.

Negative

¢ Increased flood plain size, frequency and number of affected properties
and infrastructure.

« Increased coaslal erosion and associated costs for protection of the
coaslline (particularly Blueskin Bay, Harwood, Warrington, Brighton,
Taieri Mouth Road and Karitane).

¢ Low lying coastal communities affected by increasing groundwaler
levels include Lower Taieri and Dunedin Airport, Brighton, Waldronville,
South Dunedin, Wailati, Warrington, Karitane Long Beach, Purakaunui,
Harwood and Waikouaiti.

*  |n South Dunedin (grealest risk of flooding) 8 rest homes, 18 education
facilities (early childhood through lo high school), Edgar Cenlre, Marne
Sl. Hospital, and a number of churches are at risk.

Water resources

Positive
=« No positive effecls noted due to sea level rise.

Negative

e Increase of salt water intrusion to groundwater and potable water
supplies of low lying coastal areas (Lower Taieri and Dunedin Airport,
Brighton, Waldronville, South Dunedin, Waitati, Warrington, Karitane
and Waikouaiti).

» Increase risk of groundwater contamination from onsite wastewater
treatment systems (e.g. Harwood and Long Beach) with rising
groundwater levels.

Critical infrastructure
and facilities

Positive
e  No posilive effecls noted due to sea level rise.
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Risk Area Discussion

Negative
e  Salinity effects on building foundations if groundwater composition
changes.

» Increase in saline spikes (due to storm surges and king tides) al the
Tahuna Station sewerage treatment and saltwater intrusion (corrosion
of pipes and equipment).

= Main trunk rail line (approximately 10km worth (Fitzharris, 2010))
where it is adjacent to the coast will be impacted by storm surges, king
tides and flooding.

»  State Highway 1 and other harbour side roads (approximately 70km
worth (Fitzharris, 2010) impacted by flooding, storm surge, and king
tides.

+ Dunedin Airport (Taieri Plain) lies adjacent to the Owhiro Stream which
will become more tidal, threatening flooding and salinity.

e  Onsite wastewater disposal systems affected by rising groundwater in
settlements of Long Beach and Harwood.

Ecosystems Positive
(terrestrial, marine e No positive effects noted due lo sea level rise.
and freshwaler) Negative

« Landward migration of coastal ecosystems will change coastal
fisheries, and inshore sub-tidal breeding and nursery areas.
Freshwater ecosystems will also be affected by encroaching salt water
intrusion.

° Loss of wetlands.

5.0 Risk Assessment Approach

Tables 4 to 6 identify known negative and positive risks associated with climate change projections for
the Dunedin city region. In completing the risk assessment for these potential climate change impacts
reference has been made to the Australian and New Zealand Standards AS/NZ ISO 31000:2009° and
Australian Standard AS 5334-2013". Both lhese standards utilise a ‘likelihood and consequence’
approach to risk assessment.

Table 6 provides generic likelihood ratings for recurrent risks and long term risks occurring. Table 7
conlains suggested generic consequence critaria and levels. These levels represent the potential
consequences of climale risks in relation to service delivery, asset and infrastructure integrily and
economic impact,

Table 8 presents the proposed risk rating which combines likelihood and consequences levels.

Note: it is acknowledged that Tables 6, 7 and 8 are not consistent with those used within DCC’s 2GP
document. This was discussed with DCC staff, and agreed that further discussion would be required in
this regard, and that the proposed tables were appropriate for this study.

3 ASINZS ISO 31000:2009 Risk Managemenl — Principles and guldelines
' AS 5334-2013 Climale Change adaplion for selllemenls and Infrastructure — A risk based approach
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Table6  Risk assessment likelihood level definitions (Source: Table C1, AS §8334-2013 Climate Change adaptation
for settlements and Infrastructure - a risk based approach)

Level
Level

Description

Recurrent of event risks

Long term risks

descriptor
Has happened several times | Has a greater than 90%
Aimost Could occur in the past year and each of chance of occurring in the
6 Certain several times the previous 5 years OR identified time period if the
per year could occur several times per | risk is not mitigated.
year.
Has happened at least once Has a 60-90% chance of
) in the past year and in each occurring in the identified
4 Likely g]nﬂc’gﬂ”:re i;l:r)Ul of the previous 5 years OR time period if the risk is
pery may arise about once per not mitigated.
yoar.
Has happened during the Has a 40-60% chance of
3 Possible May arise once | past 5 years bul notin every | occurring in the identified
in 10 years year OR may arise once in time period if the risk is
25 years. not mitigated.
May arise once May have occurred once in Has a 10-30% chance of
2 Unlikely in 10 years to 25 | the last 5 years OR may occurring in the future if
years arise once in 25 to 50 years. | the risk is not mitigated.
May occur in exceptional
Unlikely during Has not occurred in the past ciremstances, Le, lass
3 S than 10% chance of
1 Rare the next 25 5 years OR unlikely during o g : e
ears the next 50 years Clidiet s |n_lhe 'd'fi"“!'ed
¥ time period if the risk is
nol miligated.

Table 7  Description of consequence for the risk assessment (Source: New Zealand Climate Change Office (NZCCQ).
2004. Coastal Hazards and Climate Change. A Guldance Manual for Local Government In New Zealand. 1st
edition. 2nd edition revised by Ramsay, D, and Bell , R. (NIWA)).

Consequence Ak
eve Description
Level Levei escrip
5 Catastrophic e Huge financial losses involving many people and/or corporalions
and/or local government
e Large long-term loss ol critical services / infrastructure / facilities
® Permanent loss of many homes; large-scale loss of employment
= Complete or near-complete loss of an important natural env.
o Loss of life or serious injury
4 Major «  Major financial losses for many individuals and/or a few businesses
*  Some long-term impacts on critical services / infrastructure
«  Some homes permanently lost
*  Major degradation of an important natural environment
e Serious injury
3 Moderate . High financial losses, probably for mulliple owners
«  Disruption of critical services / infrastruclure / facililies for several
days; people displaced from their homes for several weeks; major
impacts on valued natural environment
2 Minor e«  Moderate financial losses for small number of owners; disruption of
services / infraslructure / facilities for a day or lwo; moderate
dislress to some individuals; some impacls on significant natural
environment
1 Insignificant e Minimal linancial losses; shorl-term inconvenience
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Table8  Risk rating matrix

Consequences
Insignificant Minor Moderate Major Catastrophic
: Likely
g C i
g
= Unlikely L L M
Rare L it

E = Extreme risks demand urgent atlention at the mosl senlor level and cannol be simply accepted as a parl of routine
aoperalions without execulive sanction.

H = High risks are the most severe that can be accepted as a part of rouline operations without executive sanction but they will
be the responsibllity of the most senior operational management and reported upon at the executive level. These high risks will
be subjecl to ongoing research and planning.

M = Medium risks can be expecled lo form parl of fouline operations but they will be explicilly assigned to relevant managers
for aclion, Incorporaled into design standards and mantenance of assels, malntained under review and reported upon al senlor
managemenl level.

L = Low risks will be malntalned under review bul it is expecled that existing controls will be sufficient and no further aclion will
be required to treal them unless they become more severe.
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6.0 Summary of priority risks

A workshop was held with a range of DCC stalf on 18 September 2016. The purpose of this workshop
was to evaluate the range of risks identified, and provide an initial ‘first-cut’ risk rating lo aid in
prioritisation. Altendees at the workshop were from a range of Council deparlments including: risk
management, policy and planning, transportation, infrastruclure, and parks.

The sections below summarises the key risks discussed and considered to be priorities across each of
the categories.

Risks were given a 'subjective’ rating of likelihood and consequence based on expected climate
impacts in 2090. Where there was significant uncertainly around the likelihood component, these were
ranked as 'possible’ (3).

6.1 Cropping and horticulture

Given the lack of specific sector knowledge within the workshop attendees, no ratings were given to
risks associated wilh climate impacls on cropping and horlicullure. These include risks such as
polential for increased incidence of pests and diseases, reduced evapotranspiralion, reduced water
availability etc. Further assessment is required in this regard.

6.2 Pastoral agriculture

Similar to above, there was little specific agricultural expertise within the workshop. A number of risks
were thought to be of higher priority, however the group overall felt that it would be unwise to elevate
certain risks withoul further investigation and detailed work with experls. Broadly speaking, the
following risks were deemed important: those associated with future declines in productivity, increases
in drought and associated water demand, increased groundwater salinity affecting lowland pastures
(Taieri and Waikouaiti), increased risk of inundation and erosion from coastal effects in lowland areas,
potential for heat stress on animals.

All of the above were thought to be at least ‘possible’ (refer Table 6) and the consequences ‘moderate’
to ‘major’ (Table 7). This results in a ‘medium’ to ‘high’ risk level for all of these risks.

6.3 Forestry

While there was limited specific expertise within the group regarding forestry, members of the Parks
department were present and offered some uselul assessment of the risks identified. The following
ware thought to be of higher priorily.

Risk
Categories

Potential risk implication Risk to 2090 COMMENT
|‘ c L Risk

- Increase in pests, fungal

diseases and weed growlh .
as a result of higher g 23 H Requires further research

temperatures

Forestry - Increased fire risk as a
result of higher
temperatures and 4 4 H
increased incidence of
drought.

* Further research required due to uncertainty around likelihood of occurrence. However, high
consequence of associated with this risk.
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6.4 Human health and vulnerable populations

Dunedin City Council Climate Vulnerability and Risk Assessment Summary

There was a reasonable level of awareness among the atlendees in regard lo some
areas/communilies which may be more vulnerable to certain climate impacls - parlicularly those
relaling lo flooding and coastal effects, These risks are summarised below, however il is

acknowledged that further, more detailed work would be required.

Risk

Categories
|

Human health
and vulnerable
populations

Potential risk implication

- Summer heat related

deaths likely to increase
(very low current rates)

Risk to 2090
| Risk

COMMENT

Requires further research

- Increase intensity and
frequency of food and
water borne diseases and
insect borne

a*

Requires further research

- Increase in size and
extent of flood plains
around urban streams and
plains —in particular:
Lindsay Creek, Water of
Leith (incl Dunedin North),
Kaikorai Stm, Taieri Stm
(Mosgiel, Airport) — with
potential to affect people,
property and infrastructure.

Note Lindsay Creek catlchment
contains 3 schools, a hospital and a

rest home. Kaikorai catchm

contains industrial areas and a

secondary school,

ent

- Increased coastal erosion
and associated coslts for
protection of the coastline
(particularly around South
Dunedin coastline and
Blueskin Bay).

- Low lying coastal
communities affected by
increasing groundwater
levels (South Dunedin,
Lower Taieri and Dunedin
Airport, Waikouaiti)

Requires further evaluation

- In South Dunedin there
are significant
vulnerabilities: 8 rest
homes, 18 education
facilities (early childhood
through to high school),
Edgar Centre, Marne Si.
Hospital, and number of
churches are al risk.

South Dunedin is a priorily

area.

* Further research required due lo uncertainty around likelihood of occurrence, However, high
consequence of associated wilh this risk.
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6.5 Energy resources

Only one risk was identified in this seclion — relaling to increased summer energy demand for cooling.
This was nol considered to be a priority risk by the group.

6.6 Water resources

There was reasonable understanding of the risks posed to waler resources and those deemed to be
priority risks are summarised below.

Risk
| Categories

Potential risk implication Risk to 2090 COMMENT

L  Risk

- The increase in
groundwater levels in areas
where geology (e.g. sandy
soils) is more susceptible to | 4* 3 H Further research required.
liquefaction increases the
likelihood of liquefaction
occurring.

- Increase of salt water
intrusion to groundwater or
potable water supplies of 5 4 E
low lying coastal areas
(Lower Taieri and Dunedin

Airport)
- Increase of sall water
intrusion to groundwater ) Nole bores al Mosgiel contribute
and polable waler supplies | 5 | 4 E approx 30% to total cily supply and
of low lying coaslal areas are therefore considered a priorily.
(Mosagiel)

Waler

Resourcas z Incrgasa ol sall waler
intrusion to groundwaler Likely impact of this is on salination
and polable waler supplies of ground potentially impacting on
of lpw lying coaslal areas 4* 3 M community crops and gardens etc.
(Brighton, Waldronville, Few bore supplies are in these
Wailali, Waikouaiti, . areas.
Warrington, Karitane).
- Incrgase of salt water Likely impact of this is on salination
intrusion to groundwaler of ground potentially impacting on
and potable water supplies 3 5 H community crops and gardens etc.
of low lying coaslal areas Few bore supplies are in these
(South Dunedin) areas.

- Increase risk of
groundwater contamination

from onsite wastewater Further research required due to
treatment systems (e.g. 3 H | uncertainty around likelihood of
Harwood and Long Beach) occurrence.

with rising groundwater

levels.

* Further research required due to uncertainty around likelihood of occurrence. However, high
consequence of associated with this risk.
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6.7 Critical infrastructure and facilities

There was good understanding of the risks posed to critical infrastructure and facilities - including
water supply, waslewaler, and roading assels. The following lable summarises those deemed to be
the first-cut priority risks.

Risk
Categories

Critical
infrastructure
and facilities.

Potential risk implication

- Increased risk of flooding
to property and
infrastructure in priority
catchments: refer Section
6.4. (Stormwater and
wastewater systems
struggle with increased
rainfall intensity).

Risk to 2090
L Risk

COMMENT

- Dunedin Airport (Taieri
Plain) is low lying and lies
adjacent to the Taieri
Stream River which will
hecome more tidal,
threatening flooding and
salinity

Dunedin Airport is low lying and is a
critical regional facility that may
require further assessment in the
future.

- State Highway 1 and
other harbour side roads
(including Portsmouth Dr,
Aramoana Rd, Portobello
Rd), impacted by flooding,

storm surge, and king tides.

- Sections of rail line where
it is adjacent to the coast
will be impacted by storm
surges, king tides and
flooding. Including seclions
of main trunk, and rail line
to Port Chalmers.

- Light industry located in
low lying and reclaimed
areas affected by flooding
more frequently (South
Dunedin - including
Harbourside)
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6.8 Ecosystems

Risks lo ecosystems were discussed in detail during the workshop, with particular input from those

staff from the Parks department. The following were considered to be priorily risks worthy of further

investigation.
Risk

Categorles Potential risk implication Risk to 2090 COMMENT

[Fes UL | Risk

- Change to phenology
(seasonal activilies) such 4
as flowering, breeding,
growth and migration

Further research required due to
3 H uncertainty around likelihood of
occurrence.

- Fragmented, small areas
of conservation in and
around Dunedin City will
exacerbate climate change
impacts due to constrained
migration links

Further research required due to
4* 3 H uncertainty around likelihood of
ocecurrence.

- Ocean acidification and
warmer waters will 4% 3 H
decrease plankton

productivity and diversity

Further research required due to
uncertainty around likelihood of
occurrence.

Ecosystems Further research required due to

- Cool-waler fish - A S

h p 5* 3 E uncertainty around likelihood of
racruitment will decrease iy
- Landward migration of
coaslal ecosystems will
change coaslal fisheries,
and inshore sub-lidal Further research required due to
breeding and nursery 4* 3 H uncerlainty around likelihood of
areas. Freshwaler occurrence.

ecosystems will also be
affected by encroaching
sall water intrusion.

Further research required due to
- Loss of wellands. 5* 3 E uncerlainty around likelihood of
accurrence.

* Further research required due to uncertainly around likelihood of occurrence. However, high
consequence of associated with this risk.
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7.0 Summary discussion and next steps

As a result of the workshop a number of priority climate risks have been idenlified across the various
risk areas. The likelihood and consequence of each risk was evaluated subjectively by workshop
participants — with varying degrees of confidence being expressed in relation to the ability to apply
these ralings.

Of particular note are those risks which have more than one ‘likelihood’ component associated with it.
For example, the likelihood of sea level rise causing increased ground water salinity which in turn may
impact on ecosystems or horticulture. These chains of impacts are inherently difficult to assess
precisely, however are, nonetheless, important to identify and assess.

Conversely, those risks which are a direct risk from, say, sea level rise or flooding, are less
problematic to assess and as such there is more perceived certainly and confidence in applying risk
ratings.

As a result of the above, and where significant uncertainty remains around the ‘likelihood' component,
those risks with a particularly high consequence have also been flagged for further research.

In terms of the Compact of Mayors requirements, this initial summary risk assessment should provide
the level of detail necessary for compliance and also provide direction for further detailed work going
forward.

It is recommended that DCC consider more detailed work which refines the risk assessment and
ulilises knowledge from appropriate seclor specialists to belter understand the nature of the risks
posed and, then to develop more specific adaptalion options.

In regards to adaplation, a number of options are currently being considered by DCC, particularly in
relation to:

e« Dunedin South, and the current and future risk regarding sea level rise and inland flooding.
« Coastal erosion along the South Dunedin coastline (e.g. St Clair and St Kilda).

DCC has commissioned a number of studies and reports which address these risks, and are
continuing to investigate options with community.

It is noted that in DCC will need to consider both the type of adaptation option, and also the timing of
implementation. That is, should initiatives be implemented now, or revisited at a future date when
more information is available, and what are the risks in delaying implementation.

The following are summarised as key next sleps:

« Potential broader discussion around an appropriate risk framework to utilise for both climate risk
and natural hazard risk management. It is important that the framework and criteria used are
mutually agreed across Council departments. This may, for example, involve a common high
level framework, with specific consequence/likelihood tables for different applications.

e  Further analysis and prioritisation of those climate risks which require more specialist input.

o Development of adaptation options, where possible, for the priority risks.
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Coastal hazards

As summarised from ORC Coaslal Hazards and MWH Methodology to Determine Minimum Floor
Levels.

Sea Level Rise in 2040 and 2090 — the hazard associated with an increase in MHWS by 0.3m (2040)
to up to 1.6m (2090)

Land Instability Hazard —land instability as a result of other hazards (e.g. flooding) and includes slips,
subsidence, and liguefaction

Erosion Hazard — includes physical erosion of land on the coast
Storm Surge Hazard
Flooding Hazards — related specifically to surface runoff and groundwater level increases

Population Vulnerability — measured by the extent of development at risk, exposure of critical
infrastructure at risk, area demography, population permanency and density

Coastal Sea Level Land Erasion

Area Rise

Population
Vulnerability

Instability Hazard Flooding
Hazard

Brighton and | v v v v v Low
QOcean View

Waldronville | v v v v Low
and
Weslwood

South v v v v High
Dunedin and
Upper Otago
Harbour

Ocean Grove | v v v v Low

Otago v v Low
Peninsula
South Coasl
(Smaill's
Beach to
Victory
Beach)

Mid Otago 4 v v Medium
Harbour (St
Leonards to
Deborah Bay
and
Macandrew
Bay to Lower
Portobello
Harwood, v v v v Low

Otakou,
TeRauone
Aramoana v v v v Low
and Te
Ngaru
Heyward v v v v v Low
Point to Long
Beach
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Land Erosion
Instability Hazard

Coastal Sea Level

Flooding Population

Area Rise Hazard Vulnerability
Purakaunui Low

Waitati v v v Medium
Warrington v v v v Low

and

Evansdale

Karitane v v v Low
Waikouaiti v v Low
Pleasant v v v Low

River Mouth
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Appendix B Workshop attendees

The following DCC staff attended the workshop held on 27 September 2016.

Charlolle Flaherly
Mick Ball

Mitchell Turner
Ashley Reid
Sarah Valk
Andrew Slater
Hamish Orbell

Jessie Wu
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Minute Extract Council 28 March 2017

A report from Community and Planning provided an update on work to ensure Dunedin would
meet its requirements for participating in the Compact of Mayors. Work had been completed
on the city-wide Greenhouse Gas Emissions Inventory (Attachment A) and the Climate
Hazards and Risks Assessment (Attachment B), and both were ready to be submitted to meet
compliance.

The Senior Policy Analyst and Mr Maurice Marquardt from AECOM New Zealand Ltd, the
author of one of the attached reports, responded to questions from Councillors and
commented on the reports.

Moved (Cr Aaron Hawkins/Cr Kate Wilson):

That the Council:

a) Approves the Greenhouse Gas Inventory Report and Risks Assessment
Report for submission to the Compact of Mayors.

Division

The Council voted by division.

For: Crs David Benson-Pope, Rachel Elder, Christine Garey, Doug Hall, Aaron
Hawkins, Marie Laufiso, Damian Newell, Jim O'Malley, Chris Staynes,
Conrad Stedman, Kate Wilson and Mayor Dave Cull (12).

Against: Crs Mike Lord, Lee Vandervis and Andrew Whiley (3).

The division was declared CARRIED by 12 votes to 3

Motion carried (CNL/2017/001)





