Council Agenda 29 July 2026 - Agenda

Council Agenda 29 July 2026

Meeting will be held at the Otago Regional Council Chamber,
Aonui, 180 High Street, Dunedin, Otago, and live streamed on the
ORC YouTube channel.

Members:

Cr Hilary Calvert (Chair)
Cr Kevin Malcolm (Deputy Chair)
Cr Robbie Byars

Cr Chanel Gardner

Cr Neil Gillespie

Cr Matt Hollyer

Cr Gary Kelliher

Cr Michael Laws

Cr Andrew Noone

Cr Gretchen Robertson
Cr Alan Somerville

Cr Kate Wilson

Senior Officer: Richard Saunders, Chief Executive
Meeting Support: Kylie Darragh, Governance Support Officer

29 July 2026 10:30 AM

Agenda Topic

Agenda

1. WELCOME

Cr Chanel Gardner to open with a reflection.

2, APOLOGIES

No apologies received at the time of printing.

3. PUBLIC FORUM

No requests to speak at Public Forum were received at time of publishing.

4. CONFIRMATION OF AGENDA

The agenda to be confirmed as published.

5. DECLARATIONS OF INTEREST

(/4

Otago
Regional
Council

Page

Members are reminded of the need to stand aside from decision-making when a conflict arises between their role as an elected
representative and any private or other external interest they might have. The Register of Member's Pecuniary Interests can be found

on the ORC Website.

6. CONFIRMATION OF MINUTES

Confirming the public minutes of the Council meeting of 24 June 2026.


https://www.orc.govt.nz/your-council/public-reporting/register-of-members-pecuniary-interests/
https://www.youtube.com/@otagoregionalcouncilofficial
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6.1 2026.06.24 Council Minutes Draft 5
ACTION REGISTER 18
71 2026.07.29 Action Reqister 18
CHAIRPERSON'S AND CHIEF EXECUTIVE'S REPORTS 19
8.1 Chairperson's Report 19
8.1.1 2026.06.12 Letter from Fish & Game Manuherekia Bill ORC 23
8.1.2 2026.06.10 Letter to Minister Bishop - Review and Resourcing of the Total 25
Mobility Scheme
8.1.3 2026.07.07 Matapura Ellison Upoko, Kati Huirapa Runaka ki Puketeraki 26
8.2 Chief Executive's Report 27
8.2.1 Customer Report May 2026 32
8.2.2 Efficiency Review Council Update July 2026 34
MATTERS FOR CONSIDERATION 41

9.1 Rates Review
This is a late paper and will be sent in a supplementary agenda.

9.2 Otago Deep Water Lakes Research and Monitoring Proposal 41

This report presents a proposed monitoring and research programme to support evidence-based management of Otago’s
deep lakes, for consideration by the Council. This proposal was requested by the June 2025 Science and Resilience
Committee.

9.2.1 Attachment 1 - Deep Water Lakes Monitoring and Research Proposal 50
9.3 Natural Hazard Perioritisation 101
To update Council on the findings of the Otago region natural hazards prioritisation work programme.

9.3.1 Summary Information for Higher Priorities 121

9.3.2 Otago Region Natural Hazards Prioritisation Method 169
9.4 Risk Appetite Framework 175

This report presents the Risk Appetite Framework (RAF) to Council for adoption. It follows the Council workshop on 28 May
2026, subsequent refinement of the framework based on the feedback from the workshop, and the Audit and Risk Committee
(ARC) discussion on 25 June 2026. The report seeks one decision from Council - on the treatment of the Mana Whenua
Partnership category - and Council’s adoption of the framework.

9.4.1 Risk Appetite Framework - Council Workshop Feedback 183

9.4.2 Risk Appetite Framework - Council 192
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9.5 Wanaka-Upper Clutha Public Transport Investigations Business Case 213

To report on the ORC Annual Plan 2025/26 direction to complete a business case for public transport in the Upper Clutha.
Also this report presents the completed Public Transport Upper Clutha Investment Case to Council and seeks endorsement of
the business case.

The attachment as a word version with clickable links is viewable in the Diligent Resource Centre and on the ORC Website
under the meeting date of 29 July 2026.

9.5.1 Final Draft Upper Clutha Public Transport Investment Case 222

9.6 Bus Stop Audit Infrastructure Update 329

The purpose of this paper is to update Council on progress made in relation to the Dunedin bus stop audit work programme,
including completed and ongoing bus stop infrastructure improvements

9.7 Customer Satisfaction Survey Dunedin and Queenstown 336

To update Council on the 2026 Public Transport Annual Customer Satisfaction Survey results for the Dunedin and Whakatipu
bus networks.

9.8 Cruise Ship Season 2025/26 344

To present information on the performance of 2025/26 cruise ship public transport services, and information on the upcoming
2026/27 cruise ship season.

9.9 LTP Development - Non-Financial Forecasting Assumptions 352

This report seeks Council endorsement of the draft non-financial significant forecasting assumptions which underpin
development of the Long-Term Plan 2027-37 (LTP).

9.9.1 Non-Financial Forecasting Assumptions 2027-2037 357

9.10 Remuneration Authority Determination 2026/27 366

To note the 2026/27 Local Government Members Remuneration Determination, and adopt the 2026 Councillor Expenses,
Reimbursements and Allowances Policy.

9.10.1 Expenses Reimbursement and Allowances Policy Draft July 2026 369
9.11 Port Otago Statement of Corporate Intent 2026-2029 372
To receive Port Otago’s Draft Statement of Corporate Intent for the three years to 30 June 2029.

9.11.1 2026 Port Otago Statement of Corporate Intent to June 2029 375

9.11.2 2026 03 10 Port Otago Letter of Expectations 2027-2029 392
9.12 Regional Software Holdings Limited Statement of Intent 2026-2027 394
To receive the Regional Software Holdings Ltd Statement of Intent for 2026-2027.

9.12.1 RSHL Statement of Intent 2026-27 397
9.13 Register of the Common Seal 435

To inform the Council of delegations which have been exercised requiring application of the Council Seal during the period of
24 September 2025 to 30 June 2026.

10. NOTICES OF MOTION

No notices of motion had been submitted at the time of publishing.

11. RESOLUTION TO EXCLUDE THE PUBLIC 437

11.1 Public Excluded Table 29 July 2026 437



https://www.orc.govt.nz/get-involved/events/2026/july/council-meeting-29-july-2026-continued-30-july-2026/
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Minutes of an ordinary meeting of the Otago Regional Council held in the Council Chamber,
Aonui, 180 High Street, Dunedin on Wednesday 24 June 2026, commencing at 10:30 am.

24 June 2026 https://www.youtube.com/live/8e2-bcZ342Y?si=AGMNLKS9DPrsZCtb
25 June 2026 https://www.youtube.com/live/ecQmdM2BDFc?si=iswnusN2L8LJeORT

PRESENT

Cr Hilary Calvert (Chair)

Cr Kevin Malcolm (Deputy Chair)
Cr Chanel Gardner

Cr Neil Gillespie

Cr Matt Hollyer

Cr Gary Kelliher

Cr Michael Laws (online)
Cr Andrew Noone

Cr Gretchen Robertson

Cr Alan Somerville

Cr Kate Wilson


https://www.youtube.com/live/8e2-bcZ342Y?si=AGmNLKS9DPrsZCtb
https://www.youtube.com/live/ecQmdM2BDFc?si=iswnusN2L8LJe0RT
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1. WELCOME

Cr Noone said areflection to open the meeting at 10:30 am. Chair Calvert welcomed Councillors,
members of the public and staff to the meeting. Staff present included Richard Saunders (Chief
Executive), Anita Dawe (GM Regional Planning and Transport), Nick Donnelly (GM Finance)
online, Tom Dyer (GM Manager Science and Resilience), Joanna Gilroy (GM Environmental
Delivery), Tami Sargeant (GM People and Corporate), Amanda Vercoe (GM Strategy and
Customer, Deputy CE), Dianne Railton (Team Leader, Governance), Kylie Darragh (Governance
Support).

2. APOLOGIES

Resolution: Cr Kelliher Moved, Cr Hollyer Seconded:
That the apologies for Cr Robbie Byars be accepted.
MOTION CARRIED

3. PUBLIC FORUM
3.1 Mr Trevor Goodin spoke on behalf of the Oamaru Community Shuttle Service, Cr Calvert

thanked Mr Goodin for attending.

3.2 Mr Zane Eggleton on behalf of CCS Disability Action — Waitaki Voice & Action, Cr Calvert
thanked Mr Eggleton for attending.

3.3 Mr Russell Lund and Neil Johnstone, spoke on behalf of the Dunedin Stormwater Group,
Chair Calvert thanked the group for attending.

4. CONFIRMATION OF AGENDA

Resolution: Chair Calvert Moved, Cr Wilson Seconded:

That the Council accept the additional documents and change in order to the agenda:

1. Supplementary Agenda 25 June 2026

2. Public Excluded Agenda 25 June 2026

3. Rates Resolution Attachments to Matter 9.9 Rates Report and Rates Resolution 2026-2027
4. Matter 1.2 South Dunedin Future to be heard after matter 9.4

5. Matter 1.1 Local Government Reform to be heard after matter 9.14.

MOTION CARRIED

5. DECLARATIONS OF INTERESTS

Councillors were reminded of the need to stand aside if a conflict of interest arises. Cr Gardner
declared a conflict of interest in regards to Matter 9.11 and signalled her intention to abstain
from the vote.

6. CONFIRMATION OF MINUTES

Resolution: Cr Somerville Moved, Cr Robertson Seconded

That the minutes of the Council meeting held on 27 May 2026 be confirmed as a true and
accurate record.

MOTION CARRIED

7. ACTIONS (STATUS OF COUNCIL RESOLUTIONS)
There are currently no open actions for Council.

24 June 2026 Council Meeting Draft Minutes Page 2 of 13
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8. CHAIRPERSON'S AND CHIEF EXECUTIVE'S REPORTS
8.1. Chairperson's Report
Chair Calvert was available for questions on the report.

Resolution: Cr Kelliher Moved, Cr Hollyer Seconded
That the Council:

1) Notes this report.

MOTION CARRIED

8.2. Chief Executive's Report
Richard Saunders was available for questions on the report.

Resolution: Cr Kelliher Moved, Cr Hollyer Seconded
That the Council:

1) Notes this report.

MOTION CARRIED

9. MATTERS FOR CONSIDERATION

9.1. Oamaru Community Transport Trial

[YouTube 43:17] This report provided an evaluation of the Oamaru community shuttle
community transport trial to understand the benefits and costs of the trial. The trial commenced
in November 2025 and is due to conclude on 30 September 2026. Portfolio lead, Cr Somerville
introduced the report. Robyn Hyde (Transport Planning Lead) and Anita Dawe (GM Regional
Planning and Transport) were available to respond to questions on the report.

Resolution CM26-186: Cr Somerville Moved, Cr Hollyer Seconded

That the Council:

1) Notes this report.

2) Notes that the Oamaru community transport trial concludes on 30 September 2026 and that
there is no further financial assistance budgeted for community transport.

3) Notes the commitment and significant effort and donation of time to the trial by the
Oamaru Steering Committee and volunteers, and thanks them for their input and
contribution.

4) Notes that the learnings from the trial will inform the development of the Community
Transport Framework, which will set out Council’s community transport strategy and
eligibility requirement, to be brought back to Council for formal approval at a later date.

5) Notes Council will be presented with options to implement an Oamaru to Dunedin bus
service in a separate report at the 24 June 2026 Council meeting.

MOTION CARRIED

9.2. Oamaru Public Transport Investigations

[YouTube 54:30] This paper reported on the ORC Annual Plan 2025/26 direction to complete an
investigation into an Oamaru to Dunedin public transport service. The report sought Council's
approval to implement a subsidised Oamaru to Dunedin bus service from 1 October 2026.
Portfolio lead Cr Somerville introduced the report. Robyn Hyde (Transport Planning Lead) and
Anita Dawe (GM Regional Planning and Transport) were available to respond to questions on
the report.

24 June 2026 Council Meeting Draft Minutes Page 3 0of 13
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Resolution CM26-187: Cr Malcolm Moved, Cr Somerville Seconded

That the Council:

1) Notes this report.

2) Approves the implementation of provisional item 1 in the PTC 2025/1 Unit 1 contract
commencing 1 October 2026.

3) Notes that fares for the service will be set by the separate fare structure review paper.

MOTION CARRIED

9.3. Public Transport Fare Structure Review

[YouTube 1.31] The purpose of this report was to provide Council with detail of how a zonal fare
structure and fare capping could be applied in Otago, and to seek Council’s approval to consult
on draft changes to Otago’s public transport fare structure. Portfolio lead Cr Hollyer introduced
the paper. Jack Cowie (Transport Planner), Robyn Hyde (Transport Planning Lead), and Anita
Dawe (GM Regional Planning and Transport) were available to respond to questions on the
report.

At 12:06 pm Cr Calvert Moved, Cr Hollyer Seconded
That Council adjourn for 5 minutes.
MOTION CARRIED

Resolution CM26-188: Cr Malcolm Moved, Cr Hollyer Seconded
That the Council:
1) Notes this report.
2) Approves Option 1 to undertake consultation on all three topics: zonal fare structure, fare
capping and the removal of cash fares, as follows:
a) Consult on a four zone and a five zone option for Dunedin; and
b) Consult on a one zone and a two zone option for Queenstown; and
¢) Consult on a fare capping scenario of two daily and 10 weekly trip cap and
d) Consult on fare capping scenario of two daily and 8 weekly trip cap; and
e) Consult on the impact of the removal of cash as a means of payment for bus fares.
3) Notes the public consultation period will be between 10 and 29 July 2026.
MOTION CARRIED

At 12:40 pm Cr Robertson Moved, Cr Wilson Seconded
That Council adjourn for lunch until 1 pm.
MOTION CARRIED

9.4. Approval to make the Proposed Otago Regional Policy Statement 2021 Operative
[YouTube 2:41:20] This report sought the Council’s approval to make the proposed Otago
Regional Policy Statement 2021 operative. Portfolio lead, Cr Wilson, introduced the report.
Simon Anderson (Partner, Ross Dowling Lawyers), Fleur Matthews (Manager, Policy and
Planning) and Anita Dawe (GM Regional Policy and Planning), were available to respond to
questions on the report.

Resolution CM26-189: Cr Wilson Moved, Cr Malcolm Seconded

That the Council:

1) Notes this report.

2) Notes that all appeals on provisions of the proposed Otago Regional Policy Statement 2021
have been resolved.

24 June 2026 Council Meeting Draft Minutes Page 4 of 13
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3) Notes that all amendments under clause 16 of Schedule 1 of the Resource Management Act
1991 have been made and there are no variations under clause 16A of the Resource
Management Act 1991.

4) Approves, under clause 17 of Schedule 1 of the Resource Management Act 1991, the
proposed Otago Regional Policy Statement 2021.

5) Approves, under clause 20 of Schedule 1 of the Resource Management Act 1991, public
notice being given on 27 June 2026, making the proposed Otago Regional Policy Statement
2021 operative on 9 July 2026.

6) Notes that under clause 17(3) of Schedule 1 of the Resource Management Act 1991, the
Council’s Common Seal shall be affixed to the Otago Regional Policy Statement 2021 and
witnessed by two Councillors.

7) Notes that when the proposed Otago Regional Policy Statement 2021 becomes operative,
the Otago Regional Policy Statement 2019 will cease to be operative.

8) Notes that the housing bottom lines for Dunedin and Queenstown will be included in the
Otago Regional Policy Statement 2021 under section 55(2A)(a) of the Resource Management
Act 1991.

9) Notes that public notice will be given on 15 July 2026 of the amendment of the Otago
Regional Policy Statement 2021 to include the housing bottom lines for Dunedin and
Queenstown under section 55(2A)(b) of the Resource Management Act 1991.

BY DIVISION

FOR Cr Gillespie, Cr Hollyer, Cr Malcolm, Cr Noone, Cr Robertson, Cr Somerville,
Cr Wilson, Cr Calvert.

AGAINST Cr Kelliher, Cr Laws.

ABSTAINED Cr Gardner.

MOTION CARRIED
8 in favour, 2 against, 1 abstained.

Cr Gardner left the meeting at 2:23 pm.
Cr Gardner returned to the meeting at 2:25 pm.

1.2. South Dunedin Future - 3 Proposed Adaptation Futures

[YouTube 3:20 24 June 2026] The purpose of this paper was to provide an outline and update
on the South Dunedin Future (SDF) programme, present the latest technical reports relating to
the three Proposed Adaptation Futures for South Dunedin, and seek approval of Councils to
engage with affected communities and other stakeholders. At this stage, Councils have
committed to completing the SDF programme only, with any future decisions on land use,
infrastructure, and implementation subject to further consideration by Councils through long-
term planning and financial processes. Portfolio lead Cr Robertson introduced the paper. Jean-
Luc Payan (Manager Natural Hazards), Jonathan Rowe (Programme Manager), Tom Dyer, (GM
Science), and Anita Dawe (GM Regional Planning and Transport) were available to respond to
questions on the report.

At 2:48 pm Cr Wilson Moved, Cr Malcolm Seconded

That Council adjourn for 5 minutes.
MOTION CARRIED

24 June 2026 Council Meeting Draft Minutes Page 5 of 13
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Resolution CM26-190: Cr Noone Moved, Cr Kelliher Seconded

That the Council:

South Dunedin Future Technical Reports

1) Notes the background of the South Dunedin Future programme, including the Council-
approved programme plan and strategy, and the work undertaken since the previous report
to Council in September 2025.

2) Notes the contents of the attached South Dunedin Future technical reports, including:

a) Three proposed adaptation futures for South Dunedin, which provides an overview of the
futures including the key features, actions, and associated costs and benefits;

b) South Dunedin Stormwater Modelling Report, which describes technical assessments of
feasibility of a range of potential stormwater-related interventions intended to mitigate
flood and other risks affecting South Dunedin;

c) South Dunedin Groundwater Modelling Report, which describes early-stage technical
assessments to determine the feasibility of groundwater drainage systems aimed at
managing risks from shallow and rising groundwater across South Dunedin; and

d) Economic Assessment of the three proposed adaptation futures for South Dunedin, which
evaluates the economic performance of each of the futures against a status quo
scenario.

3) Notes these four reports have undergone external technical peer review, and where technical
issues remain outstanding, these are acknowledged in the reports or will be addressed in
subsequent stages of the SDF programme.

4) Notes that additional reports have also been completed on the health and equity
implications of the three proposed adaptation futures, the potential property implications of
various adaptation actions, and on initial due diligence on potential future development in
Ocean Beach Domain. Summaries of these reports are included in this paper, and the full
reports will be available on the South Dunedin Future webpage.

5) Endorses the attached South Dunedin Future technical reports for the purposes of
community engagement, noting any future decisions on land use, infrastructure, and project
implementation would be subject to further consideration by Councils through long-term
planning and financial processes.

Community Engagement

6) Approves progressing to the next step of the SDF programme, which involves staff engaging
with partners, stakeholders and affected communities to seek feedback on the three
proposed adaptation futures for South Dunedin and a status quo option.

7) Notes the proposed communications and engagement activities, including range of media
and public communications, and mix of public and targeted stakeholder engagements
planned for early-July to mid-August 2026.

Final stage of the SDF programme

8) Notes that following completion of community engagement in August 2026, feedback will
be analysed, and key findings reported to Councils in September 2026.

9) Notes that community feedback will also inform a multi-criteria assessment of the three
proposed adaptation futures against a decision-making framework previously approved by
Councils, and that results of this assessment will be reported to Councils in September 2026.

10) Notes the final stage of the SDF programme will involve identifying a preferred adaptation
future as the basis for finalising a climate adaptation masterplan for South Dunedin for
Councils’ consideration and approval by 30 June 2027.

11) Notes staff will seek to align the final stage of the SDF programme with Council’s Long-Term
Plan (2027-36) to promote coherence and support efficient transition to implementation of
the masterplan and related activities from 1 July 2027.

24 June 2026 Council Meeting Draft Minutes Page 6 of 13
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Other Options
12) Notes other options explored in this paper, which include:

a) One or both Councils requesting further technical, economic, or other work on the
climate and natural hazard-related risks affecting South Dunedin and potential
responses, including those outlined in the proposed adaptation futures, before seeking
approval of Councils to undertake planned engagement with partners, stakeholders,
and affected communities; and

b) One or both Councils directing an alternative course of action from those described in
previous options above.

MOTION CARRIED
Cr Malcolm voted against.

Resolution CM26-191: Cr Noone Moved, Cr Kelliher Seconded

13) That a South Dunedin engineered flood protection system be designed and costed for
inclusion in a future report for public consultation, this work is to be undertaken in
partnership with the Dunedin City Council.

14) Delegates the Chair in consultation with the CEO the ability to approve minor modification
to the consultation topics to align with decisions made by Dunedin City Council.

BY DIVISION

FOR Cr Gardner, Cr Gillespie, Cr Hollyer, Cr Kelliher, Cr Laws, Cr Malcolm,
Cr Noone, Cr Wilson, Cr Calvert.

AGAINST Cr Somerville, Cr Robertson.

ABSTAINED None.

MOTION CARRIED
9 in favour, two against.

At 3:00 pm Cr Kelliher Moved, Cr Hollyer Seconded
That Council adjourn for 15 minutes.
MOTION CARRIED

9.5 Interim Governance Group for Regional Spatial Planning

[Youtube 4:56] This paper sought Council’s approval to nominate two elected member
representatives to the Interim Regional Spatial Planning Governance Group, a cross-council
governance body being established to provide early elected member oversight of regional
spatial planning across Otago. Portfolio lead Cr Calvert introduced the report. Marianna Brook
(Principal Advisor Mayoral Forum and Local Government Reform), and Fleur Matthews
(Manager Policy and Planning) were available to respond to questions on the report. Cr Wilson
sat back from the table.

Resolution CM26-192: Cr Hollyer Moved, Cr Somerville Seconded
That the Council:

1) Notes this report.

2) Approves the nomination of two elected member representatives to the Interim Regional
Spatial Planning Governance Group, being Cr Kate Wilson and Cr Neil Gillespie.

3) Delegates authority to the Interim Regional Spatial Planning Governance Group to appoint
an independent Chair at its first meeting.

4) Notes that Ka Rianaka will be invited to nominate representatives for the Interim Group,
should this be their preference, at the Te Ropu Taiao Otago hui on 3 July 2026.

MOTION CARRIED

Cr Wilson abstained.

24 June 2026 Council Meeting Draft Minutes Page 7 of 13
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9.6. Large Scale Environment Fund

[YouTube 5:00] This paper presented options to Council for the delivery of the Large-scale
Environmental Fund. Cr Gardner introduced the paper. Libby Caldwell (Manager Environment),
Soraya Engelken (Project Delivery Specialist Freshwater & Biodiversity), and Joanna Gilroy (GM
Environmental Delivery) were available to respond to questions on the report.

Resolution CM26-193: Cr Wilson Moved, Cr Hollyer Seconded

That the Council:

1) Notes the report

2) Appoints the Finance and Environmental Delivery Portfolio leads to a Large Scale
Environmental Fund Governance Group

3) Requests that the Governance Group work with staff to complete the following tasks:

4) Develop a terms of reference for the Governance Group including but not limited to,
delegations for future funding decisions and timing for reporting back to Council

5) Refine and finalise the key criteria, process and associated templates to support the Large
Scale Environment fund process

6) Instruct the staff working group to commence work identifying a range of priority projects
for initial funding

7) Requests that a report from the Governance Group be prepared for Council, no later than
August 2026, which includes the terms or reference, final criteria and documents, and early
thinking about potential priority projects for investment.

MOTION CARRIED

Cr Kelliher voted against.

9.7. ECO Fund Approvals 2026

[YouTube 5:23] This report sought approval of the recommended applications for Council to
fund through the ECO Fund March 2026 round. Cr Gardner introduced the paper. Libby Caldwell
(Manager Environment), Elodie Letendre (Environmental Funding Lead), and Joanna Gilroy (GM
Environmental Delivery) were available to respond to questions on the report.

Resolution CM26-194: Cr Gardner Moved, Cr Robertson Seconded

That the Council:

1) Approves the reallocation of 527,479.94 (Hill Country Erosion Management), 59,890.28
(Biodiversity Enhancement on Protected Private Land), and 53,766.82 (Weed Removal and
Revegetation) to provide funding towards the projects from Routeburn Dart Wildlife Trust
(5§32,327.45) and Open Valley Urban Ecosanctuary (58,809.59) (Option 1).

2) Approves the funding recommendations of the ECO Fund Assessment Panel for the March
2026 round to a total value of $919,800, as outlined in tables 3 to 8 (Option 3).

3) Notes that the annual review of the ECO Fund will be completed by September 2026 and the
outcome of this review will be presented to Council for endorsement to enable the funding
categories and criteria to be communicated prior to the next round in early 2027.

MOTION CARRIED

9.8. Funding Agreement with MPI for Wilding Conifer and Wallaby Programmes

[YouTube 5:30] The report sought approval to sign annual funding agreements with the Ministry
for Primary Industries/Manati Ahu Matua (MPI) for funding and operational delivery of the
National Wilding Conifer Control Programme and the Tipu Matoro National Wallaby Eradication
Programme in Otago for the remaining four-year term of the signed Services Agreements (2025-
2030) and also commence delivery of the National Wilding Conifer Control Programme and the
Tipu Matoro National Wallaby Eradication Programme from 1 July, annually for the remaining
four-year term of the signed Services Agreements (2025-2030), if signed funding agreements
are not received prior to 1 July from MPI. Portfolio lead Cr Noone introduced the report. Libby

24 June 2026 Council Meeting Draft Minutes Page 8 of 13
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Caldwell (Manager Environmental Implementation) and Joanna Gilroy (GM Environmental
Delivery) were available to respond to questions on the report.

Resolution CM26-195: Cr Noone Moved, Cr Malcolm Seconded

That the Council:

1) Notes this report.

2) Delegates the Chief Executive to sign the annual funding agreements for and on behalf of
Council for the remaining four-year term of the signed Services Agreement (2025-2030).

3) Approves Option 3 to commence delivery of works for the National Wilding Conifer Control
Programme and the Tipu Matoro National Wallaby Eradication Programme from 1 July,
annually, for the remaining four-year term of the signed Services Agreements (2025-2030).

4) Notes that Council will carry some financial risk for delivery ahead of the receipt of formal
funding agreements, but that risk is considered low.

MOTION CARRIED

9.9. Rates Report and Rates Resolution 2026/2027

[YouTube 5:34] This report provided details of each of the rates to be set, and to recommended
that Council adopt the rates resolution for the 2026-2027 financial year. Portfolio lead
Cr Gardner introduced the paper. Sarah Munro (Group Financial Controller) and Nick Donnelly
(GM Finance) were available to respond to questions on the report.

Resolution CM26-196: Cr Malcolm Moved, Cr Gardner Seconded

That the Council:

1) Receives this report, the revised Rates Funding Impact Statement 2026-2027 and the 2026-
2027 Rating Resolution sample tables, sample analysis and sensitivity graphs (circulated
separately).

2) Adopts the revised Rates Funding Impact Statement 2026-2027.

3) Adopts the Rating Resolution for the 2026-2027 financial year.

MOTION CARRIED

9.10. Update on LIDAR Progress and Funding

[YouTube5:59] This report updated council on the progress of the Otago Regional LiDAR
Collection programme. Portfolio lead, Cr Kelliher introduced the paper. Andrew Welsh (Spatial
Analyst), Jean-Luc Payan (Manager Natural Hazards), and Tom Dyer (GM Science) were available
to respond to questions on the report.

Resolution CM26-197: Cr Robertson Moved, Cr Wilson Seconded

That the Council:

1) Notes this report.

2) Notes the Ministry for the Environment additional financial contribution to the Otago
Regional LiDAR Collection programme.

3) Notes the progress of the Otago Regional LiDAR Collection programme.

MOTION CARRIED

Cr Noone left the meeting at 4:25 pm.
Cr Noone returned to the meeting at 4:27 pm.

Cr Malcolm Moved, Cr Wilson Seconded:
That matter 9.13 be brought forward in the agenda to be heard next.
MOTION CARRIED

24 June 2026 Council Meeting Draft Minutes Page 9 of 13
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9.13 Developing the Long-Term Plan 2027-37 Community Outcomes and LTP Engagement
Approach.

[YouTube 6:07] This report sought Council endorsement of Community Outcomes for the 2027-
2037 Long-Term Plan (LTP). Additionally, this report set out an approach to engagement and
communication with the community while developing the LTP in order to build buy-in to the LTP
ahead of formal consultation in early 2027. Jasmin Lamorie (Senior Corporate Planner), lan
Telfer (Manager Partnerships and Engagement), Hilary Lennox (Manager Strategy), and Amanda
Vercoe (GM Customer and Strategy) were available to respond to questions on the report.

Resolution CM26-198: Cr Malcolm Moved, Cr Hollyer Seconded

That the Council:

1) Endorses the Community Outcomes for the Long-Term Plan 2027-37 as described in this
report.

2) Notes the approach for ongoing engagement with the community throughout the Long-
Term Plan process.

MOTION CARRIED

At 4:40 pm Cr Kelliher Moved, Cr Hollyer Seconded
That Council adjourn until 9:00 am 25 June 2026.
MOTION CARRIED.

The Council reconvened on Thursday, 25 June, at 9am.

Cr Noone Moved, Cr Wilson Seconded
That the apology for lateness by Cr Laws be accepted.
MOTION CARRIED

9.11. Final ORC Indigenous Biodiversity Strategy 2026 for Adoption

[YouTube 3:00] The purpose of this paper was to present Council with the final version of the
ORC Indigenous Biodiversity Strategy 2026 (the Strategy) for consideration and adoption.
Portfolio lead Cr Gillespie introduced the paper. Shay van der Hurk (Senior Advisor Strategy),
Hillary Lennox (Manager Strategy), and Amanda Vercoe (GM Customer and Strategy) were
available to respond to questions on the report.

Resolution CM26-199: Cr Gillespie Moved, Cr Wilson Seconded

That the Council:

1) Notes this report.

2) Adopts the Otago Regional Council Indigenous Biodiversity Strategy 2026, replacing the
Biodiversity Strategy 2018, and Biosecurity Strategy 2019.

MOTION CARRIED

Cr Gardner abstained.

9.12. Compliance Targets 2026/2027
[YouTube 21:00] This report sought Council’s approval of the 2026/27 Compliance Targets as
required to be set under the Annual Plan 2026/27. Portfolio lead, Cr Noone introduced the
report. Alex King (Manager Consents/Manager Environmental Delivery Data & Systems), Simon
Wilson (Manager Compliance), and Joanna Gilroy (GM Environmental Delivery) were available
to respond to questions on the report.
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Resolution CM26-200: Cr Noone Moved, Cr Wilson Seconded

That the Council:

1) Approves the targets set out in the attached Compliance Audit and Performance Monitoring
Schedule 2026-27 (Option 1).

MOTION CARRIED

Cr Gillespie left the meeting at 9:42 am.
Cr Gillespie returned to the meeting at 9:47 am.

9.14. Community Survey Action Plan

[YouTube 43:00] The purpose of this report was to provide councillors a draft 2026—27 action
plan for consideration. The action plan is based on insights from the 2026 Community Survey to
determine future focus areas and where improvements could be made. Vicki Roach (Brand and
Marketing Team Lead), and Amanda Vercoe (GM Strategy and Customer) were available to
respond to questions on the report.

Resolution CM26-201: Cr Calvert Moved, Cr Malcolm Seconded

That the Council:

1) Notes this report.

2) Approves the 2026 Community Survey Action plan that will be implemented in the Financial
Year 2026-27.

3) Notes that the Communications and Marketing team will report back on the progress of the
2026-27 Action plan at the March 2027 council meeting.

MOTION CARRIED

Cr Gillespie and Cr Kelliher voted against.

At 10:01 am Cr Laws joined the meeting, online.

At 10:05 am Cr Noone Moved, Cr Malcolm Seconded
That Council adjourn for 15 minutes.
MOTION CARRIED

1.1. Local Government Reform

[YouTube 1:24 25] This report provided Council with an overview of the local government reform
programme and the voluntary Head Start reorganisation pathway. It set out the functions,
assets, and regional context relevant to how ORC’s functions may be reorganised. It was
intended to support a shared, well-informed understanding across the region as Otago councils
consider whether to progress an outline proposal, and to inform any contribution that ORC
makes to that work. Richard Saunders (Chief Executive) was available to respond to questions
on the report.

Resolution CM26-202: Cr Calvert Moved, Cr Kelliher Seconded
That the Council:

1) Notes this report.

MOTION CARRIED

Cr Noone left the meeting at 10:49 am.

Cr Noone returned to the meeting at 10:52 am.
Cr Noone left the meeting at 11:33 am.

Cr Noone returned to the meeting at 11:36 am.
Cr Gillespie left the meeting at 11:33 am.

Cr Gillespie returned to the meeting at 11:42 am.
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10. MATTERS FOR NOTING

[YouTube 2:36] There was an opportunity for any questions on the reports.

Resolution CM26-203: Cr Kelliher Moved, Cr Robertson Seconded

That the Council

1) Notes the following papers:
10.1 Clutha Delta Natural Hazards Adaptation Programme Update
10.2 Coast and Estuaries Update
10.3 2024 Climate Strategy Implementation and Effectiveness Report
10.4 Indigenous Biodiversity Ecosystems

MOTION CARRIED

11. NOTICES OF MOTION
None received for this meeting.

12. RESOLUTION TO EXCLUDE THE PUBLIC

Resolution: Cr Malcolm Moved, Cr Wilson Seconded:

That the public be excluded from the following items under LGOIMA 48(1)(a):
1.1 Minutes of Council 25 February 2026

3.1 Appointment of an Independent Member to the Audit & Risk Committee.

The general subject of each matter to be considered while the public is excluded, the
reason for passing this resolution in relation to each matter, and the specific grounds under
section 48(1) of the Local Government Official Information and Meetings Act 1987 for the

passing of this resolution are as follows:

General subject of
each matter to be

Reason for passing this resolution
in relation to each matter

Ground(s) under section 48(1)
for the passing of this

unreasonably to prejudice the
commercial position of the person
who supplied or who is the subject
of the information — Section
7(2)(b)(ii).

To enable any local authority
holding the information to carry
out, without prejudice or
disadvantage, commercial activities
— Section 7(2)(h)

considered resolution
2.1 Minutes of To protect information where the Section 48(1)(a); Subject to
Council 25 making available of the subsection (3), a local authority
February 2026 information—would be likely may by resolution exclude the

public from the whole or any
part of the proceedings of any
meeting only on 1 or more of
the following grounds: (a)that
the public conduct of the whole
or the relevant part of the
proceedings of the meeting
would be likely to result in the
disclosure of information for
which good reason for
withholding

would exist.
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3.1 Appointment of
an Independent
Member to the
Audit & Risk
Committee

To protect the privacy of natural

persons, including that of deceased
natural persons — Section 7(2)(a)

Section 48(1)(a); Subject to
subsection (3), a local authority
may by resolution exclude the
public from the whole or any
part of the proceedings of any
meeting only on 1 or more of
the following grounds: (a)that
the public conduct of the whole
or the relevant part of the
proceedings of the meeting
would be likely to result in the
disclosure of information for
which good reason for
withholding

would exist.

This resolution is made in reliance on section 48(1)(a) of the

Local Government Official

Information and Meetings Act 1987 and the particular interest or interests protected by
section 6 or section 7 of that Act or section 6 or section 7 or section 9 of the Official Information
Act 1982, as the case may require, which would be prejudiced by the holding of the whole or

the relevant part of the proceedings of the meeting in public.

13. CLOSURE

There was no further business and Chair Calvert declared the meeting closed at 11:58 am.

Chairperson

Date
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Meeting
Date
24-06-
2026

24-06-
2026

Document Item
Council S&R2614
Meeting South
Supplemen Dunedin
tary Future - 3
Agenda - 24 Proposed
June 2026 Adaptation

Futures
Council ENV2604
Meeting - Large Scale
24 June Environment
2026 Fund

Status

In
Progress

In
Progress
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Action Required

Resolution CM26-191 That a South Dunedin
engineered flood protection system be
designed and costed for inclusion in a future
report for public consultation, this work is to
be undertaken in partnership with the
Dunedin City Council.

Resolution CM26-193 Requests that a report
from the Governance Group be prepared for
Council, no later than August, which includes
the terms or reference, final criteria and
documents, and early thinking about
potential priority projects for investment.

18

Assignee/s

General
Manager
Regional
Planning and
Transport,
General
Manager
Science and
Resilience

Chief Executive,
General
Manager
Environmental
Delivery,
Manager
Environmental
Implementation

Action Taken Due Date

17/07/2026 2-08-2026
GM Regional Planning and Transport:

Staff are working through the scope , timelines
and cost of developing the additional option.
An update will be provided to Council in due
course.

16/07/2026 2-08-2026

GM Manager Environmental Delivery: A
meeting with the Governance Group members
has been organised and a paper will be
presented at the August Council meeting.
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8.1. Chairperson's Report

Prepared for: Council
Author: Cr Hilary Calvert (Chairperson)
Date: 29 July 2026

RECOMMENDATION

That the Council:

1) Notes this report.

2) Delegates authority to the Chair and Deputy Chair to provide support and input on behalf
of Otago Regional Council to any correspondence from Otago Mayors to Government
regarding local government simplification in Otago, ensuring ORC's priorities are
highlighted including the importance of catchment management and managing
environmental matters at the appropriate scale; and authorises the Chair to approve ORC's
formal endorsement of such correspondence.

INTRODUCTION

[1]

Over the past month, Council's attention has been divided between the local
government reform process and a substantial programme of statutory and operational
decisions. The reform work, particularly the Mayoral Forum workshops, community
engagement, and preparation for the 9 August outline proposal deadline, has been
intensive alongside concurrent decisions on the Regional Policy Statement, Biodiversity
Strategy, transport services, South Dunedin adaptation futures, and rates adoption.

COUNCIL BUSINESS

[2]

[3]

[4]

Councillors have continued their engagement with the local government reform process.
At this meeting, Council noted a detailed report on the reform programme and the
voluntary Head Start reorganisation pathway, which set out ORC's functions, assets, and
regional context to support a shared, well-informed understanding as Otago councils
consider whether to progress an outline proposal by the 9 August 2026 deadline.

Council approved implementation of a subsidised Oamaru to Dunedin public transport
service commencing 1 October 2026, following an investigation into the service and the
conclusion of the Oamaru community shuttle trial on 30 September 2026. Council also
approved consultation on a zonal fare structure and fare capping for Otago's public
transport network, with consultation planned for 10-29 July 2026 across four options
including removal of cash payment for bus fares.

Council approved making the Proposed Otago Regional Policy Statement 2021 operative
on 9 July 2026, with all appeals on provisions resolved and amendments completed
under the Resource Management Act 1991. Housing bottom lines for Dunedin and
Queenstown will be included under section 55(2A)(a) of the RMA 1991.
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19



[5]

[6]

[7]
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Council endorsed the Community Outcomes for the 2027-2037 Long-Term Plan and
noted the engagement approach for community involvement throughout the LTP
development, and adopted the final ORC Indigenous Biodiversity Strategy 2026,
replacing the 2018 Biodiversity Strategy and 2019 Biosecurity Strategy.

Council approved progressing the South Dunedin Future programme to community
engagement on three proposed adaptation futures and a status quo option, with
community feedback to inform a multi-criteria assessment and preferred adaptation
future by June 2027. Council directed that a South Dunedin engineered flood protection
system be designed and costed for inclusion in a future report for public consultation, to
be undertaken in partnership with Dunedin City Council. Council also approved
establishment of a Large Scale Environmental Fund Governance Group to refine funding
criteria and identify priority projects, with a report expected by August 2026.

Council adopted the 2026-2027 Rates Resolution and Rating Resolution, approved ECO
Fund allocations totalling $919,800, delegated authority to the Chief Executive to sign
MPI funding agreements for wilding conifer and wallaby programmes through 2030 and
approved the 2026-27 Compliance Targets. Council also approved the 2026 Community
Survey Action Plan to be implemented in the 2026-27 financial year.

OTAGO MAYORAL FORUM

[8]

[9]

[10]

[11]

[12]

A community survey on local government reform drawn from across the region, which
sought views on what is most important to people, drew 1,820 responses. Key priorities
identified at regional level included affordable rates (64%), quality services and
infrastructure (58%), keeping decisions local (54%), more efficiency and less duplication
(51%), and rural areas and small towns being valued (40%). At a regional level more than
one third of respondents commented with pro-reform sentiment, while key issues
identified also related to a loss of identity and financial concerns.

The Forum committed to a collaborative approach to understanding reform options
across Otago's councils and agreed to being open to exploring cross-boundary
considerations to achieve the best outcomes. The Forum's July meeting in Oamaru
focussed on local government reform, discussing region-wide information prepared and
received to date, including the results of community engagement, the Forum's Otago
Working Principles, Morrison Low's technical analysis, and mana whenua perspectives.

A facilitated workshop tested four reorganisation options, drawing on the community
engagement findings, Morrison Low's analysis, the Otago Working Principles agreed on
19 June, and perspectives from mana whenua. While no preferred option was
determined, the workshop showed increasing alignment on the principles and outcomes
that should underpin future governance, including catchment-based environmental
protection and strong local voice and representation.

Following the July Forum meeting, a Hui for Otago allowed Otago councillors to hear
directly from Ngai Tahu and Morrison Low on local government reform, giving the wider
group of Otago councillors visibility of the evidence base the Mayoral Forum has been
working through, ahead of individual councils considering their positions during July.

The Government's reform process sets a starting point of creating a unitary authority
within Otago, whilst allowing for the possibility of more than one unitary authority in
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large regions with complex issues. The Forum is progressing work within a timeframe
that keeps the Head Start pathway open, with outline proposals due by 9 August.

[13] The Forum committed to being open to reaching out to neighbouring districts in coming
weeks to test a willingness to work together.

[14] Council recognises that ORC's core functions operate predominately at a catchment
scale that crosses territorial boundaries. The Council supports a focus on catchment-
based environmental protection as essential to effective delivery of these functions and
notes that the strength of a collaborative approach is its potential to address these
cross-boundary challenges. ORC's participation in any correspondence to Government
will emphasise the importance of governance structures that enable integrated
management at the scale at which environmental and biosecurity risks operate.

[15] The Forum will next meet on Friday 31 July in Balclutha.

STAKEHOLDER AND COMMUNITY ENGAGEMENT AND EVENTS

[16] The Chair, Deputy Chair or alternate attended the following events and meetings:
e LGNZreform briefings
e Otago Mayoral Forum meetings
e South Island Regional Councils Governance Group.

RECENT MEDIA ENGAGEMENT
[17] Media monitoring tracking, with Chair comment or mention included:

June 2026

e Wilding pine fight to get $79m boost - Southern Rural Life (print), 2 June.

e ORC councillors want involvement in reform - The News - Central Otago & Wanaka
(print), 4 June.

e What new, bigger councils are coming? Tracking progress on amalgamation - The
Post Weekend/The Press - Te Matatika/The Post (online/print), 5 June.

e Unelected members are being banned from voting on councils. What does it mean?
- The Spinoff (online), 7 June.

e The benefits of having one unitary council in Otago - Otago Daily Times
(online/print), 23-24 June.

e Fourth flood protection option on table - Otago Daily Times (online/print), 24-25
June.

e New bus to run seven days a week/New bus service to Dunedin will run daily -
Otago Daily Times / Oamaru Mail (online/print), 24—26 June.

e Decision by ORC irks mayor/ 'Added costs and complexity': Mayor slams ORC's
South D decision — Otago Daily Times (online/print), 29—30 June.

July 2026
e One for all? Editorial - Local Government Reform - Otago Daily Times (print), 3 July.

KEY CORRESPONDENCE TO AND FROM THE CHAIR

Incoming:
e 12 June 2026 Letter from Acting CE Otago Fish & Game Council- Investigation into a Local
Bill for the Manuherekia Minimum Flow.
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Outgoing
e 10 June 2026 Letter to Minister Bishop - Review and Resourcing of the Total Mobility
Scheme.

e 7 July 2026 Letter to Matapura Ellison - congratulations on appointment as Upoko of Kati
Huirapa Runaka ki Puketeraki.

ATTACHMENTS

1. 2026.06.12 Letter from Fish & Game Manuherekia Bill ORC [8.1.1 - 2 pages]

2. 2026.06.10 Letter to Minister Bishop - Review and Resourcing of the Total Mobility
Scheme [8.1.2 - 1 page]

3. 2026.07.07 Matapura Ellison Upoko, Kati Huirapa Runaka ki Puketeraki [8.1.3 - 1 page]
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12 June 2026

Otago Regional Council
180 High Street

Dunedin, 9016
hilary.calvert@orc.govt.nz

Investigation into a Local Bill for the Manuherekia Minimum Flow

Dear Hilary,

| am writing to express our concern about the Central Otago District Council’s proposal
for a Local Bill to legislate a minimum flow for the Manuherekia River and secure
land/easements for Falls Dam.We understand that the CODC has reached out to the
Otago Regional Council for assistance in preparing this bill.

Our interest in the Manuherekia is long-standing. It is the third largest river fishery in
Otago by angler usage and is degraded by water abstraction, sediment and nutrient
discharges. Based on direction from its democratically elected governors, Fish and Game
has spent well over 50 years advocating for the protection of and meaningful
improvement to the river. During this time, Fish and Game has been involved in countless
community groups and feedback processes, representing a significant investment of
licence holder and stakeholder resources.

The Manuherekia is possibly the most complex irrigation supporting catchment in New
Zealand, and a resolution to the long-standing effects of abstraction is desperately
needed. Fish and Game has been vocal in the past in stating that it doesn’t want further
delay but equally, any solution must be enduring. Given that complexity of abstraction in
this catchment, a solution that is not widely accepted will be under significant pressure
to be revisited in the future.

A genuinely participatory process will aid in creating enduring solutions for the
catchment. However, legislating the minimum flow achieves the opposite because it
replaces a community participatory process underpinned by independent technical
scrutiny with a political one, restricting meaningful public participation and risking
outcomes that are not merit-based.

A non-participatory process will be seen by many as political opportunism, breeding yet
more conflict.

This is a fatal flaw of the proposal because just as Parliament can act to enact legislation,
it can be amended or repealed. Without a genuine resolution to the underlying issue, the
Council, river users and more than 600 water users and associated businesses in the
catchment will not have certainty.

Statutory managers of freshwater sports fish, game birds and their habitat

Otago Fish & Game Council

5 Hazlett Road, Mosgiel, New Zealand. P: (03) 477 9076 E: otago@fishandgame.org.nz

www.fishandgame.org.nz

Council Meeting - 29 July 2026

23


mailto:hilary.calvert@orc.govt.nz

Council Agenda 29 July 2026 - CHAIRPERSON'S AND CHIEF EXECUTIVE'S REPORTS

We see a host of other, serious issues with the proposal which detract from the
appropriateness of a minimum flow set through legislation:

- The Manuherekia does not have a realistic allocation limit, and the Local Bill is not
proposed to set one. A minimum flow and allocation limit work together to
determine water availability for abstraction, meaning that the security of supply
will be in question again when an allocation limit is set in future.

- Neither parliament nor the Central Otago District Council is equipped to make
decisions on technical matters like minimum flows, risking a poor outcome
despite the significant ratepayer investment already made in gathering
information to inform flow setting.

-  Bespoke minimum flow legislation adds another layer to an already unwieldy
system. This is the antithesis of RMA reform goals and the very complexity the
government sought to avoid by delaying notification of the Otago Land and Water
Regional Plan.

We acknowledge the safety issue with Falls Dam and the difficulty that the Otago Land
and Water Regional Plan delay has caused for the resolution of these issues. As Fish and
Game understands it, the age of the dam, and the need for its maintenance or
replacement in future was a known factor in the agreement to hand over publicly funded
infrastructure to private interests. It is not the fault of the river or the in-stream users that
the maintenance and replacement programme has not progressed as necessary. That is
a matter for private enterprise.

Progressing the Local Bill proposal will ultimately fail to provide investment certainty,
increase conflict in the community and create complexity for future planning and
resource management legislation.

We urge you to oppose the development of a Local Bill and work with the whole
community to find an enduring resolution. If it would be helpful, | would be pleased to
meet with you or your staff to discuss the situation and paths forward.

Yours sincerely,

Jamie Ward

Acting Chief Executive

Statutory managers of freshwater sports fish, game birds and their habitat

Otago Fish & Game Council

5 Hazlett Road, Mosgiel, New Zealand. P: (03) 477 9076 E: otago@fishandgame.org.nz

www.fishandgame.org.nz
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Otago
Regional
Council

(<

10 June 2026

Hon. Chris Bishop
Minister of Transport
Email: c.bishop@ministers.govt.nz

Review and Resourcing of the Total Mobility Scheme
Dear Minister,

At its meeting of 27 May 2026, the Otago Regional Council resolved to write to you urging that the Total
Mobility Scheme be reviewed and better resourced so that it can fully meet its purpose for all
communities.

Council recognises the important role that Total Mobility plays in enabling people with disabilities and
mobility impairments to participate in everyday life. For many users, the scheme is not a convenience
but a necessity, providing access to healthcare appointments, employment, education, shopping,
social connections, and community activities.

The recent reduction in the subsidy rate, and the associated changes to regional fare caps, have
highlighted broader concerns about the affordability of transport for those who rely on the scheme.
Many Total Mobility users are on fixed or limited incomes and already face higher living costs associated
with disability. Even relatively small increases in out-of-pocket transport costs can create barriers to
travel, leading people to forgo essential trips or become more socially isolated.

Council is concerned that the current funding settings may not adequately reflect the real cost of
accessible transport services, particularly in regional and rural communities where travel distances are
often greater and transport options more limited. Without sufficient funding and regular review, there
is a risk that the scheme will progressively become less effective in achieving its core purpose of
supporting equitable access and participation.

We therefore urge Government to undertake a comprehensive review of the Total Mobility Scheme,

including:

e The adequacy of current subsidy levels and fare caps in meeting users' needs;

e The affordability impacts on disabled people and others who rely on the scheme;

e The sustainability of the scheme in regional and rural areas;

e Future demand arising from an ageing population and increasing accessibility expectations; and

e Opportunities to ensure that funding arrangements enable the scheme to deliver equitable
outcomes across New Zealand.

Council believes that accessible transport is a fundamental enabler of inclusion and community
participation. Awell-resourced Total Mobility Scheme is essential to ensuring that people with mobility
impairments can access the same opportunities and services as other New Zealanders.

We would welcome the opportunity to contribute to any future review of the scheme and to share the
experiences of Total Mobility users across the region.

Yours sincerely

Cr Hilary Calvert
Chairperson

E orc.govt.nz 0800 474 082 Private Bag 1954, Dunedin 9054
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Otago

Regional From the Office of the Chairperson
Council

(4

7 July 2026

Matapura Ellison
Upoko
Kati Huirapa Runaka ki Puketeraki

Email: matapura.ellison@ngaitahu.iwi.nz

Téna koe Matapura

On behalf of the Otago Regional Council, congratulations on your appointment as Upoko of Kati
Huirapa Runaka ki Puketeraki. It is a milestone for the rinaka and recognition of the service you
have given your family and community over many years.

The recognition from rinaka speaks to the regard in which you are held, and to the value placed
on your leadership and the time you have devoted to helping families reconnect with their
heritage and cultural identity.

Your appointment comes at an important time for the region as we navigate significant change.
The Council values the guidance of iwi across its work, from freshwater and land management to
the health of our coasts and catchments. The mountains-to-the-sea approach that anchors our
Regional Policy Statement reflects values that mana whenua have long upheld, and your
leadership will help strengthen that shared commitment to caring for the environment.

The Council values its relationship with Kati Huirapa Rlnaka ki Puketeraki, and we look forward

to working with you in this role.

Regards

/Z.’ J%E’i Q__ /

. ? A

W/
Hilary Calvert
Chairperson
€ orc.govt.nz  Q 0800 474 082 Private Bag 1954, Dunedin 9054
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8.2. Chief Executive's Report

Prepared for: Council

Activity: Governance - Council

Endorsed by: Richard Saunders (Chief Executive)

Date: 29 July 2026
PURPOSE
[1]  This report provides Council with an overview of Otago Regional Council’s (ORC) key

projects, financial performance and progress against our levels of service.

EXECUTIVE SUMMARY

[2]

[3]

[4]

[5]

Staff are progressing the 34 priority actions across six portfolios identified in early 2026,
with 14 currently in active delivery and 5 in planning phase. Initial assessment shows
that of the 100 tracked sub-actions, 33 require new capacity while 61 represent
acceleration or formalisation of existing work, indicating a realistic approach to
workload. Eleven actions still require detailed scoping before delivery timelines can be
confirmed.

Customer experience remains strong, with June enquiry volumes at 5,110 (94%
satisfaction, 92% of calls answered on time). Reception visitor numbers at Aonui
reached 842 in June, a significant increase from 219 in June 2025. Rates and routine
transport matters continue to dominate enquiry themes.

Key operational work is advancing across multiple fronts. The Regional Pest
Management Plan early review has generated strong community engagement through
drop-in sessions and an online discussion phase, with formal consultation planned for
early 2027. ORC has expanded its groundwater monitoring network in the Hawea area
and secured a further $641,000 from the Ministry for the Environment to complete
regional LiDAR coverage by 2027-28, bringing Government co-funding to 63% of the
total project budget. Public consultation on proposed Dunedin and Queenstown bus
network changes is underway until 29 July.

Business improvement work continues on project and programme management
frameworks, integrated work planning, and community engagement initiatives, with
implementation of key systems expected in the first quarter of 2026-27.

RECOMMENDATION

That the Council:

1) Notes this report.
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ANNUAL PLAN & LONG-TERM PLAN

[6]

[7]

Implementation of the Annual Plan 2026-27 is underway, with no risks or issues to date.

The Long-Term Plan 2027-37 process is on track. Phase one is focused on establishing
the foundational elements, such as confirming community outcomes, preparing current
state briefings and drafting non-financial assumptions.

PRIORITY ACTIONS

[8]

[9]

[10]

[11]

[12]

[13]

[14]

Following the election of the new Council in October 2025, elected members signalled a
desire to revisit and clarify Council's priorities for the remainder of the triennium.

In early 2026, Councillors identified 34 priority actions across six portfolio areas (Science
and Resilience, Strategy and Planning, Environmental Delivery, Public Transport,
Governance and Community Engagement, and Cross Portfolio) to focus effort and
resources on delivering the greatest impact on the wellbeing and environmental
outcomes that matter most to the Otago community.

Staff have been working with Portfolio Leads to determine the most appropriate actions
required to achieve the outcomes sought by Council, alongside establishing a monitoring
and reporting framework.

Each of the 34 priority actions is supported by detailed sub-actions specifying
deliverables, ownership, and completion dates. As of 9 July, 14 actions are in active
delivery, 5 are in planning phase, and 15 are not yet started.

Initial assessment shows that across the 100 tracked sub-actions, 33 represent new
work requiring new capacity or resource investment, whilst 61 represent acceleration or
formalisation of existing work -indicating Council is being strategic about workload
realism rather than expanding scope.

Portfolio load varies significantly. Environmental Delivery has the most resource-
intensive portfolio (46% new work, 41 sub-actions), with capacity concentration in
lagarosiphon intervention assessment, rabbit pest management strategy, and wilding
pine community support. Public Transport has the highest proportion of new work (56%)
but smaller absolute workload (9 sub-actions), largely centred on governance setup
(liaison group reestablishment). Governance and Community Engagement is largely
business as usual work (7% new work), as most actions formalise existing governance
obligations. Science and Resilience (42% new work) is concentrated in foundational
framework development work for the science programme review.

Eleven actions currently have no populated sub-actions and require scoping before
realistic delivery timelines can be confirmed: three in Science and Resilience (SRA2,
SRA4, SRA5), one in Strategy and Planning (SPA3), one in Environmental Delivery (EDAS5),
one in Public Transport (PTA5), and five in Cross Portfolio (CPA1-CPA3, CPA5—CPA®b).
Portfolio leads for several Cross Portfolio actions are still being assigned. Completion of
sub-action scoping and resource planning is a priority for the next reporting cycle.
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The priority actions framework ensures Council is transparent about what it has
committed to achieve and provides a clear line of sight between governance direction
and operational delivery. Progress will be reported quarterly to track pace of delivery,
identify emerging risks, highlight areas requiring Council attention or decision-making.
For new, complex actions or those requiring new funding, Council may receive stand-
alone reports seeking direction or providing status updates. General Managers will also
update Portfolio Leads as part of their regular catchups.

CUSTOMER EXPERIENCE

[16]

[17]

[18]

[19]

[20]

[21]

In June 2026, the Customer Experience team managed 5,110 enquiries, against a rolling
12-month average of 5,913 interactions per month. This total comprised 842 reception
enquiries, 1,836 phone calls, 1,417 emails, 20 online forms, and 995 social media
interactions.

Total customer interaction volume increased by 627 compared with June 2025.
Customer sentiment for the month tracked at neutral/positive, while service levels
remained strong, with 92% of calls answered within target timeframes.

Customer satisfaction for June 2026 was 94%. Enquiry themes continued to be
dominated by rates-related matters, including balance enquiries, direct debit enquiries,
mailing address changes, email rates invoice requests, solicitor enquiries, and mortgage
collection enquiries.

Routine transport enquiries also featured during the month, particularly around lost
property, driver behaviour, and service timeliness.

Reception visitor numbers continued to increase, with Aonui welcoming 842 visitors
since the building opened, compared with 219 in June 2025. This represents a further
increase of 130 visitors from May. Social media engagement was driven by posts relating
to the Win a Moisture Meter competition, Oamaru air quality, and the Muddy Creek
drop-in session.

Customer feedback from the "Happy or Not" reception survey continues to show very
strong performance across the Dunedin and Queenstown service centres. Between 2023
and mid-2026, ORC received 5,002 survey responses, with 92% positive feedback (85%
Very Happy and 7% Happy). Satisfaction has improved steadily over time, reaching
approximately 95% year-to-date in 2026, with staff friendliness, knowledge, and issue
resolution identified as the key drivers of positive customer experiences. The survey also
highlighted opportunities to further improve customer satisfaction through reducing
wait times, particularly during the lunchtime period.

BUSINESS IMPROVEMENT

[22]

Since adoption of the 2023 Efficiency Review, its recommendations have continued to
inform business-as-usual improvement activity across the organisation. In February
2025, the Business Improvement Framework Governance Group reviewed the remaining
recommendations and prioritised them based on anticipated effort and organisational
impact. A number of recommendations were assessed as already completed, addressed
through existing work programmes, or incorporated into broader initiatives. As a result,
the current programme is focused on a smaller number of high-value projects that
support organisational effectiveness, planning and delivery.
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During the April-June 2026 quarter, work progressed on three key improvement
priorities: development of an organisation-wide approach to project and programme
management, implementation of an integrated work planning process, and
strengthening how ORC communicates its value to communities. The integrated work
planning initiative has moved into implementation, using the Long-term Planning
process as a vehicle for embedding organisational planning and resource alignment
improvements. Progress has also continued developing a practical project and
programme management framework, with implementation expected in the first quarter
of 2026-27. This work is intended to provide greater consistency, increased
accountability, more consistent decision-making, improved visibility of organisational
resources, and stronger organisational capability to deliver change.

Several additional initiatives remain in the pipeline. These include a review of timesheet
processes to reduce reliance on timesheets for budgeting and cost allocation, and
development of a cross-directorate data management framework and common data
standards. Work is also continuing to improve communication of ORC’s value through
initiatives linked to the Engagement Framework, Communications Strategy, Strategic
Directions Implementation Plan and the development of actions arising from the 2026
Community Survey.

The recommendations arising from the Te Korowai Review were reconsidered during
the quarter. Following review by the Chair and Deputy Chair, governance-related
recommendations have been placed on hold pending decisions relating to local
government reform. For the remaining recommendations, it was determined that those
relating to planning, science and consultation would deliver the greatest benefit if
addressed through a single coordinated project. This proposed project has been
assessed as high impact relative to effort and will be considered through the
organisation’s emerging project management and prioritisation framework.

Overall, implementation of the Efficiency Review remains on track, with a number of
recommendations now completed and embedded within normal operations, and
attention increasingly focused on larger organisational improvement initiatives that will
strengthen planning, project delivery, data management, and community engagement
over the longer term.

GENERAL COUNCIL BUSINESS

[27]

Work is progressing on the early review of the Regional Pest Management Plan. An
initial survey drew over 900 responses identifying the pests’ residents are most
concerned about, with rabbits, feral cats, and pest conifers topping the list ahead of
possums and mustelids. These results shaped a discussion document released on 5 June
2026, with feedback open until 8 July. Community drop-in sessions ran across the region
through June and July, in Dunedin, Owaka, Balclutha, Wanaka, Oamaru, Alexandra, and
Queenstown. The Ranfurly session was postponed due to severe weather and will be
rescheduled. These in person sessions were supplemented with an online session, giving
communities the chance to comment on suggested management options before formal
consultation. Feedback will inform the full draft plan proposal, which goes out for
consultation in early 2027, followed by submissions and hearings. Once approved and
notified, the new plan is expected to be operational in mid-2028.
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[28] ORC expanded its groundwater monitoring network in the Hawea area with two new
monitoring wells, installed at Hawea Cemetery and in the Maungawera Valley in June
2026. The cemetery site was chosen to track how groundwater levels respond to
fluctuations in Lake Hawea, while the Maungawera Valley well fills a gap in the network
where a known aquifer had no dedicated monitoring site. Both wells will monitor
groundwater levels on an ongoing basis, with quarterly water quality sampling at the
Maungawera Valley site to assess suitability for uses such as drinking and stock water.
The data will feed ORC's Environmental Data Portal and support future resource
management decisions.

[29] ORC secured a further $641,000 from the Ministry for the Environment to help complete
its region-wide LiDAR (Light Detection and Ranging) mapping programme, bringing the
Government's total contribution to more than $1.8 million, or around 63% of the project
budget, with ORC funding the remainder. Around 32% of Otago, roughly 10,200 square
kilometres, already has LiDAR coverage, and the current programme will capture a
further 23,000 square kilometres to achieve full regional coverage by 2027-28. The
three-dimensional elevation data supports flood risk, natural hazard, climate adaptation,
and infrastructure planning, and will be freely available through the LiDAR Data Service
to businesses, landowners, and infrastructure providers.

[30] Public consultation on proposed changes to the Dunedin and Queenstown bus networks
runs from 13 July to 29 July 2026. The proposal introduces a zone-based fare system, so
longer trips generally cost more than shorter ones, replacing the current flat $2.50 adult
Bee Card fare that applies regardless of distance. The consultation also seeks views on
fare capping, which would limit the maximum a passenger pays over a day, week, or
month to reward frequent use, and on removing cash as a payment option ahead of the
Motu Move rollout in 2027, which will allow payment by most bank cards. A decision is
expected in September 2026, with any changes phased in between October 2026 and
mid-2027.

[31] Following an earlier incursion discovered in the Waianakarua area, the pest plant African
feather grass was identified in the Ngapara area in June 2026. The find came directly
from ORC's Regional Pest Management Plan review drop-ins, where a landowner
recoghised the plant from a factsheet displayed at the Oamaru session and alerted staff.
Biosecurity staff visited the site, and the species was confirmed by the Bioeconomy
Science Institute. ORC will now survey surrounding properties to determine the extent
of the spread, then develop an incursion response plan with the landowners. African
feather grass spreads readily by wind, water, and machinery, and can crowd out low-
growing species and affect production values, so early detection and reporting are
important.

OPTIONS
[32] Asthisis a report for noting there are no options to consider.

ATTACHMENTS

1. Customer Report May 2026 [8.2.1 - 2 pages]
2. Efficiency Review Council Update July 2026 [8.2.2 - 7 pages]

Council Meeting - 29 July 2026

31



Council Agenda 29 July 2026 - CHAIRPERSON'S AND CHIEF EXECUTIVE'S REPORTS

May 2026 Customer Report

Rolling 12-month customer interaction volume average is 5802 per month
This month’s customer volume total: 5342

(reception = 718, phone = 1976, email = 1516, online form = 26, social 1132, afterhours = due 7/6)

Total CX volume x enquiry type
10000

9000
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3000
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——)(22 e—)023 2024 e=——?)(025 e=—2026

e Total customer interaction volume increased by 125 against May 2025.
e Customer sentiment tracking was neutral/positive.

e Total service level for all calls increased to 92%

e Total customer satisfaction May rating at 93%

Enquiry themes:

e Rates: balance enquiry, direct debit enquiry, mailing address change, email rates invoice,
solicitor enquiry.

e Transport —routine enquiries: Lost Property, Driver behaviour, timeliness.

e Social media — Orbus posts electric buses, ORC Moving day & moisture meter posts

e Aonui Reception visitors increased from 218 last May to 718. Enquiries at reception for
Transport, General and Rates all tripled in volume.
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Customer Satisfaction

100%

96%
92%
88%
84%
80%
Jul Aug  Sep Oct Nov  Dec Jan Feb Mar  Apr  May Jun
e )023/2024  ====2024/2025 e=—2025/2026
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Efficiency Review — Implementation Update July 2026

The recommendations from the 2023 Efficiency Review have been informing business as usual improvements, since the
report was adopted by Council. Remaining recommendations were reviewed and prioritised by the Business
Improvement Framework Governance Group in February 2025. For each initiative the governance group determined the
anticipated effort and the resulting impact. Some items were determined not to require prioritisation through this
process as they were either addressed by business-as-usual work, were adequately covered by other initiatives, or had
already been completed. Items which have been completed, and were reported to Council in previous updates, are listed
in Appendix A.

Additional recommendations that have been identified through the Te Korowai Review (Appendix B) were presented to
Council in October 2025 and it was decided to wait until the new Council had been established before re-considering.
The Chair and Deputy Chair have now reviewed the governance items (highlighted in blue) and have agreed to put these
items on hold in light of the local government reform proposal. The remaining recommendations that were not
addressed through planned or existing work, indicate that a combined new project should be initiated to address the
Planning, Science and Consultation points together (highlighted in yellow). This will be included in the new project
management approach currently being finalised, for prioritisation and capacity planning.

Snapshot of improvement activity for Apr-Jun 2026

Current focus:
e Develop an ORC approach to project and programme management (Actions 3.1 and 3.2)
e Develop integrated work planning process (Actions 2.2 and 2.3)
e Communicating our value (Action 5.2, will be ongoing)

In the pipeline:
e Review timesheet function (Action 1.4)
e Develop a data management framework (Action 4.1)
e Project to address Planning, Science and Consultation recommendations from the Te Korowai Review

2023 Efficiency Review Recommendations

1. Financial Processes

Sponsor: Nick Donnelly - GM Finance
Actions Status Assessment | Notes Progress
“could do” - | This review will be led by the
low impact/ | Finance directorate and
low effort progressed within current
Planning budget. Review will progress 0%
further once Annual Report, rates
strike and Datascape Rates are
completed.

4) Review timesheet function to
reduce the reliance on
timesheets for budgeting and
cost allocation

2. Integrated Planning and Reporting
Sponsor: Amanda Vercoe, GM Strategy and Customer/Deputy CE

Actions Status Assessment | Notes Progress
2) Develop a strategic and N/A -
operational planning incorporated

This recommendation will be
incorporated with the one below
and addressed within one
project.

framework, including an into 2.4
approach to coordinating N/A
resources and consolidating
work programmes through
the organisation

N/A
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“weighty This initiative is led by the
3) Develop integrated work project” - Organisational Planning and
planning process that is high impact/ | Performance Team, and it is now
cIearIY aligned to resc_>urce Commenced high effort in .the implementation phase J59%
planning, budget setting, using the current Long-term
strategic plan, delivery plans, Planning project as the change
external/internal resourcing vehicle/process update
mechanism.
3. Project and Programme Management
Sponsor: Richard Saunders — Chief Executive
Actions Status Assessment | Notes Progress
N/A This recommendation will be
incorporated | incorporated with the one below.
into 3.2 IT projects, Datascape
1) Review existing projects and programme and the Business
consider where a programme N/A Improvement Framework all N/A
management approach may be address this recommendation.
appropriate Further review of projects will
occur after a PM approach has
been determined and via regular
LTP review of projects.
“weighty Programme management has
project” - been introduced to large projects.
high impact/ | Clarity was achieved regarding
high effort an approach to give clearer
accountability, more consistent
decision-making, and better
2) Develop an ORC approach to visibility of resources across the
project and programme organisation. This is now well
. In progress . . 75%
management and consider advanced with a practical
introducing a PMO organisational approach in the
final stages of refinement, and
implementation expected in Q1
2026-27. Longer term this will
help us build organisational
capability and reliably deliver
change with confidence.
4. Data Management
Sponsor: Tom Dyer — GM Science and Resilience
Actions Status Assessment Notes Progress
1) Develop a data management ”We.ight;y This project will requireg c.ross—
. project” - directorate approach. Timing and
framework and adopt common | Planning L. . .. . 0%
data standards h{gh impact/ | scoping are being investigated.
high effort
5. Additional Opportunities
Sponsor: Amanda Vercoe, GM Strategy and Customer/Deputy CE
Actions Status Assessment | Notes Progress
N/A - This recommendation will be
1) Aligning strategic goals and incorporated | incorporated with the integrated
N/A , o : N/A
outcomes. into 2.4 work planning initiative. It is also

being addressed through the
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development of Strategic
Directions implementation plan.
Outcome indicators have been
drafted and will be presented to
Council in February 2026.

2) Communicating our value:

- Communicate what, why, when
and how work is being delivered

- Develop processes and language
for communicating “value for
money” with the community.

Commenced

N/A - Action
addressed by
BAU work
and through
2026
Community
Survey
action plan
(to be
developed)

Work in progress. Further actions
will be considered as part of the
Community Survey 2026 action
plan currently being developed.
To date this has been addressed
through work under the
Engagement framework, the
Communications Strategy, the
Customer Policy and the Strategic
Directions Implementation Plan.
Value snapshot prepared for
Councillors to support Annual
Plan Year 2 deliberations; next
steps are to consider how to use
this to communicate Year 2 value
from activities alongside annual
report.

Strategic events attendance
communicates ORC’s value
through engaging stalls.

Te Matapuna: The Source
quarterly newsletter, the annual
brochure that accompanies rates
invoices, ORC’s website and social
media are channels used to
communicate to what ORC does
and what role we play.

75%
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Appendix A: Actions completed and previously reported to Council

1. Financial Processes
Sponsor: Nick Donnelly - GM Finance
Actions Status Assessment | Notes Progress
N/A - Action | Charge out rates and revenue
. completed targets were reviewed in LTP
1) Review revenue targets and . .
charee-out rates for cost Combleted 2024-34, with revisions made for 100%
recosere d activities P AP 2025-26. Further review is
considered part of BAU work
programme.
N/A - Action
) ] completed
2) Review overhead allocation and . .
renorting Drocess to ensure Overhead allocation revised for
) p . g p” o Completed LTP 2024-34. No further action 100%
visibility of “below the line
o needed.
activities
“could do” - Procurement Policy with
. lowi t, dditional 1 tt
3) Review use of consultants, and ow impact/ | a I, onq requiremen (,)
low effort consider internal resourcing
processes for procurement and .
. approved by ELT in May.
budget setting to ensure Completed . . 100%
. e Refresher training on this and
internal capabilities are . . . .
. revised financial delegations to be
considered .
completed by Finance over the
coming months.
“weighty IBIS Breeze implemented as
4) Review of budgeting process project” - reporting, forecasting and 100%
and financial management/ Completed high impact/ | planning system for 2025-26 y
financial reporting high effort reporting / forecasting and 2026-

27 annual plan.

2.

Integrated Planning and Reporting
Sponsor: Amanda Vercoe, GM Strategy and Customer/Deputy CE

Actions

Status

Assessment

Notes

Progress

1)

Review non-financial
performance measures

Completed

BAU

Service measures were reviewed
in LTP 2024-34, with revisions
made for AP 2025-26. Further
review is considered part of BAU
work programme. LTP 2027-37
will trigger another substantive
review.

100%

0,

2)

Develop a definition of
“efficiency” and an
organisational approach to
efficiency

Completed

“could do” -
low impact/
low effort

This project was being led by the
Organisational Planning and
Performance team and
progressed within current budget.
The team developed a draft
definition and approach to
efficiency and then held a
workshop with Council in March
to further refine these. Feedback
has been incorporated into the
final definition and approach and
will be used going forward to
focus efforts internally.

100%
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Appendix B: Recommendations from Te Korowai

Theme

Catchments and
climate change

Ref/Name

CC1: Catchment climate
options

Area of Improvement

Move beyond themes in Strategic Direction and
activities in the Climate Change Strategy to
detailed catchment-based discussions. *

Status

Work in this area is partially addressed
through current and planned work in ICM
and through the Climate Strategy.

Start to develop mitigation options and costs to
share with stakeholders in those catchments. *

Develop catchment strategy and tactics, better
integrating adaptation with council activities
including asset management and planning.

Recommendation

No additional actions.

This was assessed through the BIF process and
rated as having low impact compared to effort.
If Council decides there is value

in additional work then scoping of further actions
could be directed to the Climate Strategy working
group and the ICM team.

CC2: Spatial Accounting

Continue to develop management accounting
systems so costs can be allocated to geographic
areas such as catchments rather than just to
activities. *

This is partially addressed through existing
systems. There may be value in considering
how the information could be applied,
displayed, and accessed more widely.

No additional actions.
This was assessed through the BIF process and
rated as having low impact compared to effort.

Communication,
consultation, and
engagement

CE1: Coordinated
engagement

Ongoing commitment to coordinating
engagement and consultation efforts across
Council, ensuring ‘one car up the driveway’.

This is being addressed

by the Engagement Framework and will be
covered by BAU work of the P&E team. It is
also supported by the new CRM system and
IRIS Next Gen. Additionally there is a project
on the Support Services workplan to
optimise vehicle use.

No additional actions; this is covered by planned
or existing work.

CE2: Consultation findings
and feedback

Documenting consultation and engagement
findings impartially and in a balanced way.

This is partially addressed
by the Engagement Framework
and the Partnership & Engagement team.

‘Closing the loop’ to communicate engagement
and consultation outcomes and how
stakeholder input was considered.

New project to be initiated to address to Planning,
Science and Consultation points.

This was assessed through the BIF process and
rated as high impact compared to effort.

CE3: Internal awareness

Increasing awareness across the organisation of
the purpose and activities of teams and business
groups.

This is being addressed by the development
of an Internal Communications plan. An
audit of internal communication channels is
underway.

No additional actions; it is covered by planned or
existing work.

CE4: Comms Plan/Strategy

Have an agreed communication plan and
include councillors in development of that plan
to get better alignment of messaging.

This is being addressed by development of a
Communications Strategy and current
practices which include communication
plans being developed and presented to
Councillors for input on large projects, such
as LWRP and LTP. The Communications

No additional actions; it is covered by planned or
existing work.
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Strategy will include criteria for when
Communication Plans are expected to have
Councillor involvement.

Governance and
regional advocacy

GA1: Councillor training

Develop a systematic training programme for
councillors beyond induction phase and
including training in the RMA. *

These items are for Councillor consideration
and decision.

A dedicated professional development and self-
review programme for elected members could
be beneficial.

5A2: Governance culture

A more considerate and collaborative
governance culture, providing opportunities for
respectful dissent, would increase ORC’s ability
to achieve its vision and goals for the region.

GA3: Regional advocacy

Advocating for the needs of the region more
actively with central government.

No staff recommendation.

Investments and
financial
transparency

IF1: Investment vehicle

Consider grouping and managing all investments
together in an arm’s length council owned
investment vehicle.*

These items are for Councillor consideration
and decision.

IF2: Investment Risk &
Transparency

Integrate the overall risk profile of different
investment income streams.

Make investment management and risk more
transparent.

Adjust preference for risk and therefore earn
better long-term investment returns.

No staff recommendation.

IF3: Illustrating financial
info

Better integration and graphic summarisation of
financial information in the Long-term Plan
would assist ratepayer understanding of
prioritisation and trade-offs.

This will be addressed as part of BAU
continuous improvement in development of
the Long-term Plan.

No additional actions; it is covered by planned or
existing work.

Planning and
science

PS1: LWRP communication

Better co-ordination and explanation of the
approach to land and water planning including
detailing the implementation plan and desired
end result.*

The LWRP is on hold however there is an
opportunity develop a framework that
provides further clarity and consistency to
the processes and approach and

Better manage conversations around trade-offs
in implementation of those regulations.

also addresses the Science and Consultation
points.

Be clearer with the direction, desired end point,
transition path and implementation plan for

land and water regulations.

New project to be initiated to address to Planning,
Science and Consultation points together.

This was assessed through the BIF process and
rated as high impact compared to effort.
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PS2: Science in debates

Bring the science function to the fore in
planning debates.

Science regularly contributes to Planning
debates however there is an opportunity to
provide further clarity and consistency to the
processes and approach.

As indicated above — New project to be initiated.

PS3: SOE document

Provide a Statement of the Environment that is
a stocktake of the environment in Otago.*

This is being addressed through planned
Science trend reporting and development of
an overarching SOE summary for the

Develop a State of the Environment document,
so the challenges of environmental limits are
better expressed, in one place.

website. It is further supported by the
development of outcomes monitoring and
reporting for ORC's Strategic Directions.

No additional actions; it is covered by planned or
existing work.

Strategic directions

SD1: CE performance plan

The Chief Executive’s performance plan could
include more quantifiable KPls and be
structured to more strongly reflect Council’s
strategic directions.

This item is for Councillor consideration and
decision.

No staff recommendation.

SD2: Work & strategic
goals

Understanding of any additional or different
work ORC needs to undertake, or cease
undertaking, to achieve its strategic goals could
be improved; although it is understood that this
work is underway.

This is being addressed by development of
an implementation plan for Strategic
Directions. It is further supported by actions
to address Efficiency Review
recommendations and will be covered by
the planned work programme.

No additional actions; it is covered by planned or
existing work.

Systems and
capability

SC1: IRIS

Continue to develop the internal systems
environment with full implementation of IRIS.

This is being addressed through the planned
implementation of IRIS.

No additional actions; it is covered by planned or
existing work.

SC2: HRS & performance
management

In HR management, introduce online systems
and improve management of under-
performance.

This is being addressed through the planned
implementation of a new

HR system. Management of under-
performance will be addressed through

planned HR work programme.

No additional actions; it is covered by planned or
existing work.
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9.2. Otago Deep Water Lakes Research and Monitoring Proposal

Prepared for: Council

Report No. S&R2616

Activity: Science

Authors: Jaéon Augspurger (Principal Scientist), Ben Mackey (Manager
Science).

Endorsed by: Tom Dyer (General Manager Science and Resilience)

Date: 29 July 2026

Portfolio Leads: Cr Kelliher and Cr Robertson, Science and Resilience

PURPOSE

[1]  This report presents a proposed monitoring and research programme to support

evidence-based management of Otago’s deep lakes, for consideration by the Council.
This proposal was requested by the June 2025 Science and Resilience Committee.

EXECUTIVE SUMMARY

[2]

[3]

[4]

The Otago Deep Water Lakes Technical Advisory Group was asked by Council to prepare
a monitoring and research programme for Otago’s deep water lakes.

This paper outlines the proposal, which is a comprehensive monitoring and research
programme to provide decision makers and environmental managers with an evidence
basis for future lake management. This paper seeks a decision from the Council whether
to proceed with the programme, likely through consulting on funding the work through
the Long-Term Plan process.

The proposed programme of monitoring and research would require resourcing at
approximately S2M per year over a ten-year period, a significant increase over Council’s
existing lake science and environmental monitoring budgets. Council may wish to
support funding a proportion of the work and seek external support to fund the full
programme.

RECOMMENDATION

That the Council:

1) Approves the inclusion of the Otago Deep Water lakes monitoring and research
programme for consideration a part of the development of the upcoming Draft Long-Term
Plan.

2) Approves an ORC funding commitment of xx% of the total programme cost for
consideration in the upcoming Draft Long-Term Plan and as a basis for seeking funding
commitment from external partners.
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Directs staff to continue to explore potential funding contributions from potential partners
and deliver a Council Workshop to inform Governance roles and oversight to seek funding.
Notes the work of the Otago Deep Water Lakes Technical Advisory Group in producing this
proposal, and thanks the participants for their contribution and expertise.

BACKGROUND

[5]

[6]

[7]

[8]

[9]

[10]

Regular State of the Environment monitoring of Otago’s deep-water lakes (Wanaka,
Wakatipu, and Hawea) was implemented in 2016. By 2020, 5 years of open water
chlorophyl a measurements, an indicator of algal concentration, showed an increasing
trend in all three lakes. A 2021 report! by Wai Wanaka highlighted this dataset. Further,
it summarised the pressures facing the lakes, noted recent incursions of invasive species
(e.g., lagarosphyon, lake snow), and documented the general uncertainty about how
much stress the lakes were under.

Following concern generated from this report, including an enquiry? from the
Parliamentary Commissioner for the Environment to ORC about lake management, the
ORC committed® to forming a multi-agency working group to develop a work
programme for the lakes.

The Otago Deep Water Lakes Technical Working Group (TAG) was formed in early 2024
at the request of the Otago Deep Water Lakes Management Working Group. The TAG’s
primary functions are to review the state of knowledge on the Lakes, identify knowledge
gaps, and develop a recommended programme of monitoring and research to fill gaps.

The purpose of the programme of monitoring and research is to enable evidence-based
management of Otago’s deep water lakes, including informing development of relevant
national and regional policies and plans. The TAG’s role is central to ensuring the
scientific basis for management decisions, including both non-regulatory and regulatory
responses, is as accurate and complete as possible.

To date, the TAG has produced two reports:

o A December 2024 report* summarising the state of knowledge about the lakes,
documenting risks, comparing overseas examples, and identifying key knowledge
gaps and questions.

° A June 2025 report> which outlined three potential monitoring and research
programmes focussed on the lakes. The proposals spanned a nominal 10-year
period and ranged in estimated total cost from $2 to $20 million dollars.

At the June 2025 Science and Resilience Committee Meeting, Councillors requested the
TAG proceed to develop a full proposal based on ‘Proposal 1’, with a projected cost of
approximately $20 Million over the 10-year programme duration.

T Wai Wanaka (2021) Understanding and protecting Otago’s deepwater lakes

2 PCE letter to ORC re deepwater lakes

3 ORC response to PCE - December 2022

4 Enviromental Science and Policy Committee - Dec 2024 - pg 90

5 Science and Resilience Committee - June 2025 - pg8
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[11]

[12]

Council Agenda 29 July 2026 - MATTERS FOR CONSIDERATION

Resolution SRC25-101: Cr Forbes Moved, Cr Laws Seconded

That the Committee:

1) Notes this report.

2) Requests the Technical Advisory Group to develop a more detailed research and
monitoring plan at a funding level aligned with Proposal 1.

3) Requests that the Technical Advisory Group works to identify funding
opportunities from external sources.

MOTION CARRIED

Since that request, the TAG has refined the proposal into a detailed programme of work.
Much of the subsequent proposal was developed at an in-person workshop of TAG
members in Queenstown in October 2025.

This paper outlines the proposal, appended as Attachment 1, and seeks a Council
decision on whether to include this proposal in the development of the Draft Long-Term
Plan, including signalling an ORC funding contribution. The paper also seeks direction to
begin exploring funding opportunities with partners.

DISCUSSION

Proposed Deep Lakes Monitoring and Research Programme

[13]

[14]

The research and monitoring proposal developed by the TAG is appended as Attachment
1. The proposal builds on the previous two reports to Council, and proposes an
integrated programme of research and monitoring to fill six key knowledge gaps related
to the functioning and management of Otago’s deep-water lakes:

. Section 1: Lake budgets

. Sections 2-3: Fundamental lake processes

. Section 4: Lake history and future scenarios

. Section 5: Matauraka Maori

. Section 6: Decision support for lake management and community engagement

A summary of each programme component is presented in Table 1 below:

Table 1 — Programme summary of each workstream, indicating what is involved, and the rationale for
it. The total estimated cost over the 10-year programme duration for each workstream is indicated.

(1) Lake Budgets $11.75M

What

Quantifying the input, output and internal behaviour of key physical
and chemical components of the lake system, including water, heat,
oxygen, nutrients and sediment.

How Expanded monitoring of stream inflows (incl. high flow), rainfall, in-
lake measurements. Measuring atmospheric deposition, installing
climate stations, direct lakebed measurements.

Why Critical for understanding lake behaviour, lake and catchment

connection, lake response to stressors, and scenario testing.

(2) Lake functioning: $1.5M

Physical processes

What

Targeted physical measurements, development of three-dimensional
hydrodynamic models, and water quality modelling.
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How Water column profile measurements, moored instruments for
currents. Develop 3-D hydrodynamic models for lake mixing and
stratification. Water quality models.

Why Assess connectivity within lakes, transport paths, required for

land/climate scenario testing, biosecurity risk assessments.

(3) Lake Functioning:
Ecology and food

$3.0M

webs

What Workstream to understand ecological processes, foodwebs, nutrient
bioavailability, biomass hotspots, and identify ecological tipping
points.

How Targeted research studies on key ecological processes and
relationships, development of methods to analyse algae/nutrient
relationships, isotope tracing, biomass surveys, assessing ecological
changes from current and future invasive species (e.g., lake snow,
weeds).

Why Key lake values (clarity, algae blooms, fish stocks) governed by

ecological processes, predicting minimising/impact of invasives,
understand lake ecological response to stress (e.g., nutrients/climate
change).

(4) Catchment history
and future

$2.6M

What

Reconstructing how the lakes have changed over deep time (~1,000
yr), quantifying the effects of changes in land use and land cover, and
developing realisitc future climate and land use development
scenarios.

How

Analysis of sediment cores from lake beds, reconstructing catchment
land use change from historic records. Input climate and
development scenarios into lake hydrodynamic and water quality
models.

Why

Place current lake conditions and trends in context, establish historic
catchment nutrient load, quantify time lags, predict effect of
plausible future scenarios.

(5) Matauraka

$1.3M

What

Understanding rich source of mana whenua knowledge and
observations of lake history, behaviour, species, and Mahika kai.
Importance of migratory eels and effects of dams.

How

Collating existing matauraka Maori for the area to the extent and in a
format agreeable to mana whenua. Developing a cultural monitoring
programme to complement the technical workstreams.

Matauraka Maori remains a critical knowledge gap that can increase
understanding for how lakes have changed over centuries and puts
emerging lake conditions into context. Disruption to eel migration
having an unknown effect on populations, ecology, and lake
conditions.
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(6) Decision support S1M

and community

engagement

What Workstream to develop a Decision Support Framework (DSF) to
support decision makers to implement programme outputs/findings.
Public awareness of lake health/fragility and programme outputs.

How DSF integrates diverse knowledge streams across the research
programme into a decision-relevant whole — what does all this
information mean — how to interpret it? Targeted environmental
programme reporting for local communities.

Why Building an evidence-based integrated and adaptive approach to
environmental governance rather than treating scientific disciplines,
policy processes, cultural values and community perspectives
separately. Enables flexibility as the programme evolves. Increased
community awareness builds understanding/support for future
management challenges.

Total $21.15M

Programme sequence

[15]

[16]

[17]

The proposed programme of work supports management and decision making in the
lakes through substantial monitoring efforts, modelling and targeted studies. At a high
level, the proposal is sequenced with:

° Augmented catchment, river, atmospheric, and lake measurements, enabling the
creation of budgets for the lakes.
° Budgets are then used to develop 3D numerical lake models which, paired with

catchment nutrient and hydrological models, help understand lake dynamics and
water quality.

° A parallel workstream of monitoring and experiments focusses on nutrient
availability, lake ecology and food webs.

° Both the physical and ecological work will allow for scenario testing (how does the
lake respond to a predicted environmental change?).

° All workstreams inform the decision-making process to enable development of

suitable management regimes for the lakes and their catchments.

The programme of work outlined here is planned over a 10-year period with a steady
funding level of approximately S2M/yr. The programme has been consciously front
loaded by prioritising data collation and key observations to obtain the fundamental
data that will underpin subsequent modelling and research. Many components of the
programme feed into subsequent workstreams or have dependencies in other areas.

The lake budgets work (1) represents a significant increase in environmental monitoring
of the lakes and their catchments and is pivotal for establishing the physical processes
component (2). The ecology and food web component (3) is a parallel workstream to
better understand how the lakes function ecologically, and ultimately determine how
physical, nutrient, or species changes may impact values strongly influenced by lake
ecology (e.g., algae). These first three workstreams combine to enable predictive
capacity for how the lake may respond to a given change (nutrient, climate, species etc).
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The historic and future scenario work (4) is critical for understanding whether current
lake conditions and trends are normal or unusual, and developing a record of the
stressors that drove previous lake behaviour. It is independent of the first three
components, but constrains realistic future scenarios (climate, development) and
leverages the earlier sections (1,2,3) to establish how these future scenarios may drive
change in the lake. The matauraka component (5) is less dependent on the previous
components, and sits alongside the technical workstreams, providing historic context
and potentially a cultural monitoring programme, feeding into the decision support
framework. It ties closely to the ecology and food web work (3) through assessing the
effect of eel population decline on lake health. Finally, the decision support and
community engagement workstream (6) provides a mechanism to bring all workstreams
together in a meaningful format for both decision makers and the wider community as
the programme progresses.

Prioritising informed management

[19] This proposal has a deliberate focus on better understanding the critical aspects of lake
and catchment science that will translate to better predictability and providing decision
makers with a sound basis to manage the lakes. Notably, it focusses on monitoring and
understanding the stressors that are most likely to impact on values (e.g., water clarity,
water quality), subsumed within the concept of lake health.

[20] The proposed package of work aims to provide a sound, evidentiary basis to inform
future lake management by:

° Substantially improve our understanding of the fundamental physical and
biological processes in the lakes

° Placing the current state of the lakes within the context of their historical, natural
ranges of variation

° Identifying when observed changes are of material concern for lake values

o Anticipating future lake responses to realistic changes in stressor levels due to
climate, land use and ecological disruption (e.g., invasive species)

o Enable early identification of risks to the lakes (e.g., the likelihood of the existence
of ecological tipping points) where a rapid management response may be
appropriate.

[21] The type of management decisions the programme could inform include:

° Levels of catchment nutrient loads that could adversely affect the lakes

° Effective controls on catchment development or land use to minimise risk to the
lakes

° The best approaches to managing invasive species

° Appropriate adaptations to predicted changes in lake condition or behaviour (e.g.,
due to climate changes, delayed responses from existing stress).

Funding

[22] A new research and monitoring programme of this scale is a significant expense for the

Council in an uncertain and constrained funding environment. There have been
significant changes signalled to local government since Council requested the TAG to
proceed with developing a proposal in June 2025. Funding the proposed programme at
the ~S2Million a year level is nearly a six-fold increase to the existing annual baseline
science and environmental monitoring lake operational and capital budget of
~$350,000. The TAG’s research and monitoring programme is additional to the existing
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lake science and environmental monitoring budget, and assumes this continues (e.g.,
lake buoys, open water sampling, submerged plant surveys, lake snow monitoring).

A fully implemented programme such as the one outlined here would present future
lake managers and environmental regulators with a sound evidence basis to manage the
lakes into the future. The benefit of ensuring the ongoing health of Otago’s deep lakes
extends far beyond Otago, with the pristine lakes and stunning landscapes representing
major a drawcard for tourism, business, and internal migration.

Experience from other decadal scale lake management programmes emphasises the
importance of upfront and enduring leadership from key organisations to ensure
programme success. If ORC was to commit to funding the programme it would signal
commitment to others and provide confidence the Council is serious about investing in
the long-term health of Otago’s deep lakes.

Obtaining co-funding from other organisations would reduce the cost to ORC and give
the best chance of ensuring a sustainable research and monitoring programme at the
level outlined here. ORC has had recent success in obtaining co-funding for a substantial
acquisition of LiDAR across the region, and this approach could serve as a model for
attracting funding to the proposed lake programme.

Funding the lakes research and monitoring programme could be consulted on as part of
the upcoming Long-Term Plan consultation.

OPTIONS

[27]

[28]

[29]

[30]

Council has 3 broad options to consider when considering the recommendations within
this paper.

Option 1: Resolve to include the programme in the development of the Draft Long-Term
Plan. This option enables ORC to begin seeking funding from partners. This option does
not commit Council to Funding this work through Long Term Plan. Council could choose
to fully or part fund the programme or remove it from the Long-Term Plan entirely
before or after long term plan consultation with the community.

Option 2: Council could resolve to not fund the work. No further work would occur at
this stage. This option carries risk associated with both long term environmental and
regulatory oversight and reputational risk with interested communities.

Option 3: Council could resolve to seek a revised programme from the TAG. Depending
on the level of change sought this may introduce minor delays.

SUMMARY OF CONSIDERATIONS

COMMUNITY OUTCOMES
This work aligns with the following community outcomes from the ORC 2024-2034 Long-Term

Plan:
Communities

Otago has cohesive and engaged communities that are connected to the environment and
each other.
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Environment

Otago has a healthy environment ki uta ki tai (from mountains to the sea), including
thriving ecosystems and communities, as well as flourishing biodiversity.

Resilience

Otago builds resilience in a way that contributes to community and environmental

wellbeing through planned and well-managed responses to shocks and stresses, including
natural hazards.

ALIGNMENT WITH CENTRAL GOVERNMENT LEGISLATION

This work is consistent with relevant central government policy and direction. Specifically, it
aligns with the Resource Management Act (RMA) and the new Natural Environment Bill, which
will replace the RMA. This legislation provides for limit setting and resource allocation. The
proposed research programme could be directly used to inform limit setting and non-
regulatory actions.

While the specifics of the future national policy direction (NPD), which will replace existing
national policy statements (NPS), are net yet known, the proposed programme will provide an
information base which will be suitable for informing decision making under multiple future
policy settings.

ALIGNMENT WITH ORC INTERNAL POLICY
There is no specific ORC policy that is directly applicable to this work.

FINANCIAL CONSIDERATIONS
The research and monitoring proposal presented here is unfunded. Any decision to fund all or
part of the programme could be consulted on through the LTP process.

The cost of running the TAG to dates is approximately $220,000, including consultants,
workshops, and ORC staff time.

LEGAL/COMPLIANCE RISK
There is insignificant/minor risk that decisions arising from this report could expose Council to
litigation, regulatory non-compliance, or breach of policy/legislation.

REPUTATIONAL RISK
The ORC is the regulator charged with managing Otago’s environment. The organisation faces
reputational risk if the health of Otago’s lakes deteriorate significantly.

CLIMATE RESILIENCE
The impacts of climate-related risks (e.g. flooding, drought, extreme winds, coastal erosion,
wildfires) on this work has not been assessed.

CARBON EMISSIONS
The implications of this work on organisational or regional greenhouse gas emissions has not
been assessed.

HE MAHI RAU RIKA: SIGNIFICANCE, ENGAGEMENT AND MAORI PARTICIPATION POLICY
Not Applicable

Council Meeting - 29 July 2026

48



Council Agenda 29 July 2026 - MATTERS FOR CONSIDERATION

ENGAGEMENT WITH MANA WHENUA
Mana whenua have had a member on the Otago Deep Water Lakes Management Working
Group. The TAG has maintained contact with Aukaha as the programme has been developed.

STAKEHOLDER ENGAGEMENT
There has been no engagement with external stakeholders and/or the public specifically for
this work.

COMMUNICATIONS

The decision will be communicated with the relevant audiences, in particular the
Parliamentary Commissioner for the Environment, Wai Wanaka, Ministry for the Environment,
Guardians of Lakes Wanaka and Hawea, Department of Conservation, LINZ, the University of
Otago, and QLDC.

NEXT STEPS

[31] If Council recommends proceeding with the proposal, it could be consulted on through
the upcoming Long-Term Plan process.

[32] If Council supports funding a proportion of the programme, Council staff will explore
additional funding possibilities as directed.

[33] If Council supports funding a proportion of the programme, Council Staff will provide a
workshop for councillors to review potential funding options or mechanisms.

ATTACHMENTS

1. Attachment 1 - Deep Water Lakes Monitoring and Research Proposal [9.2.1 - 51 pages]
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Otago Deep Water Lakes Research
and Monitoring Proposal

Prepared for:

Otago Deep Water Lakes Management Working Group

By:
Otago Deep Water Lakes Technical Advisory Group
July 2026
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Introduction and Rationale

The Otago Deep Water Lakes Technical Working Group (TAG) was formed in early 2024 at the
request of the Otago Deep Water Lakes Management Working Group. The TAG’s primary
functions’ are to review the state of knowledge on the Lakes, identify knowledge gaps, and
develop a recommended programme of monitoring and research to fill gaps.

The purpose of the programme of monitoring and research is to enable evidence-based
management of Otago’s deep-water lakes, including informing development of relevant national
and regional policies and plans. The TAG’s role is central to ensuring the scientific basis for
management decisions, including both non-regulatory and regulatory responses, is as accurate
and complete as possible.

To date, the TAG has produced two reports:

1. A December 2024 report summarising the state of knowledge about the lakes,
documenting risks, comparing overseas examples, and identifying key knowledge gaps
and questions.

2. AlJune 2025 report which outlined three potential monitoring and research programmes
focussed on the lakes. The proposals spanned a nominal 10-year period and ranged in
estimated total cost from $2 to $20 million dollars.

At the June 2025 Environmental Science Policy Committee Meeting, Councillors requested the
TAG proceed to develop a full proposal based on ‘Proposal 1°, with a projected cost of
approximately $20 Million over the 10-year programme duration.

Since that request, the TAG has refined the proposal into a detailed programme of work. Much
of the subsequent proposal was developed at an in-person workshop of TAG members in
Queenstown in October 2025.

Here, we propose a programme which will improve our understanding of how current and future
stressors affect the key values of Otago’s three deep lakes: Whakatipu, Wanaka and Hawea.
Building on the previous two reports, this proposal addresses five critical knowledge gaps, or
areas where understanding of the lakes is lacking and hampering informed decision making:

e Section 1: Lake budgets — Quantifying the input, output and internal behaviour of key
physical and chemical components of the lake system, including water, heat, oxygen,
nutrients and sediment.

e Sections 2-3: Fundamental lake processes — How the lakes work, including
stratification, mixing currents, water quality modelling, nutrient cycling, lake ecology
and food webs.

e Section 4: Lake history and future scenarios — How the lakes have changed over time,
effects of changes in land use and land cover, and developing potential future climate
and land use development scenarios.

e Section 5: Matauraka Maori — Understanding mana whenua knowledge of the lakes,
and opportunities for cultural monitoring of key parameters or phenomena, including eel
migration.

e Section 6: Decision support for lake management and community engagement -
How to develop a formal framework to aggregate different types of information and

" As outlined in the TAG’s Terms of Reference
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knowledge to help guide decision making and to convey lake science to the broader
community to increase awareness of lake health, while building support for potential
management options.

Proposal Structure
The proposed monitoring and research plan is presented across several key sections:

e The proposal details are presented in Appendix 1, which itemises individual
workstreams, groups them into themes, and gives indicative costs.

e Appendix 2 projects how the work will be staged and sequenced over the proposed 10-
year duration and identifies the critical milestones, outputs and dependencies between
different initiatives. The programme outlined in Appendix 2 has “front loaded” as many
projects as possible, but assuming a steady funding pipeline. Milestones which could
immediately be incorporated into decision making are highlighted.

e Aswith any large-scale research programme spanning multiple years, there are inherent
risks within different project components. Appendix 3 lists the risks in the proposed
work and how these can potentially be managed.

e Adetailed description and justification for each component is presented in the following
pages.

This proposal is a comprehensive but fit for purpose package of lake research encompassing
experiments, targeted surveillance and surveys, deterministic modelling, an enhanced
monitoring network, food web modelling, palaeolimnology, catchment history, the development
of future scenarios, multi-criteria decision analysis, Bayesian network modelling, and
community engagement.

“This proposal has a deliberate focus on better understanding the critical
aspects of lake and catchment science that will translate to better
predictability and providing decision makers with a sound basis to
manage the lakes.”

These approaches will provide a wide range of high-quality biophysical information about the
lakes, how they function ecologically, and what processes affect key lake values. It is proposed
to combine the different types of information into a Bayesian network model (or similar causal
modelling framework) to provide a transparent and easily updated model incorporating all the
forms of information and their uncertainties. The ability to integrate and update information
across the proposed programme, as it becomes available, is key to enabling adaptive, evidence-
based management of the lakes.

Prioritising Informed Management

A lake functions as an integrated system, where climatic, physical, hydrological, geological,
chemical, biological and ecological processes interact. Limnology, or the study of lakes, is a
broad research discipline to cover this inter-connectedness, which can help identify key
pressure points. In addition to the suite of natural lake processes, human activities occurin the
catchment. The changes in large water bodies like Otago’s deep water lakes, which have
volumes of several tens of cubic kilometers, can be subtle and not easily quantified at scale, yet
their consequences can be substantial and irreversible.
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This proposal has a deliberate focus on better understanding the critical aspects of lake and
catchment science that will translate to better predictability and providing decision makers with
a sound basis to manage the lakes. Notably, we have focussed on monitoring and
understanding the anthropogenic stressors that are most likely to impact on values (e.g., water
clarity, water quality), subsumed within the concept of lake health.

The proposed package of work aims to provide a sound, evidentiary basis to inform future lake
management by:

e Substantially improve our understanding of the fundamental physical and biological
processes in the lakes

e Placing the current state of the lakes within the context of their historical, natural ranges
of variation

e Identifying when observed changes are of material concern for lake values

e Anticipating future lake responses to realistic changes in stressor levels due to climate,
land use and ecological disruption (e.g., invasive species)

e Enable early identification of risks to the lakes (e.g., the likelihood of the existence of
ecological tipping points) where a rapid or concerted management response may be
appropriate

The type of management decisions the programme could inform include:

e Levels of catchment nutrient loads that could adversely affect the lakes

e [Effective controls on catchment development or land use to minimise risk to the lakes

e The best approaches to managing invasive species

e Appropriate adaptations to predicted changes in lake condition or behaviour (e.g., due
to climate changes, or delayed responses from existing stress)

Comprehensively understanding the history, behaviour, processes and risks to Otago’s three
deep water lakes and associated catchments is a massive undertaking. Similar programmes
have successfully been undertaken to understand important lakes (e.g., the Laurentian Great
Lakes, Lake Constance, Lake Geneva, Lake Mendota, etc.) in other countries (e.g., Canada,
Germany, France, Switzerland, USA, etc.).

Scientific research on similar lakes located overseas (e.g., Lake Geneva, Lake Constance, etc.)
will be obtained through literature reviews and by forging collaborations with scientists and lake
managers who have been working for decades on understanding and managing such lakes —
lakes that have previously undergone degradation and, in some cases, recovery.

Programme Duration, Sequencing, and Connectedness

The proposed programme of work supports management and decision making in the lakes
through substantial monitoring efforts, modelling and targeted studies. At a high level, the
proposal is sequenced with augmented river, atmospheric, and lake measurements, enabling
the creation of budgets for the lakes. Budgets are then used to develop 3D lake models which,
paired with catchment nutrient and hydrological models, help understand lake dynamics and
water quality. A separate workstream of monitoring and experiments focusses on lake ecology
and food webs. The lake dynamics and water quality modelling will enhance ecological
understanding, although this is arguably the most ambitious aspect of the proposal. Both the
physical and ecological work will allow for scenario testing (how does the lake respond to a
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predicted environmental change), which then ultimately informs the decision making process
to enable suitable management regimes for the lakes and their catchments.

The programme of work outlined here is planned over a 10-year period. The programme has
been consciously front loaded by prioritising data collation and key observations to obtain the
fundamental data that will underpin subsequent modelling and research. Many components of
the programme feed into subsequent workstreams or have dependencies in other areas. In the
proposal below, we have sought to identify how the different project components are
connected.

In addition to an up-front focus on data collection, programme components that feed directly
into potential management decisions have also been prioritised. This is in recognition that the
programme is not going to occur in a vacuum. The lakes, pressures and unexpected events will
continue to require monitoring, management and decisions, while the programme is running.
Appendix 3 attempts to document potential risks to the proposed programme, with implications
and possible ways to mitigate these risks.

Programme Success

If adopted, the proposed programme of work represents a significant investmentin
understanding and managing the Otago’s deep-water lakes. It will be successful, if it:

e allows the identification of issues and risks to the lakes by putting the current state of
the lakes in historic context, and predicts future changes based on realistic scenarios,

e identifies nutrient thresholds and early warning indicators,

e can explain the mechanisms underlying changes in indicators of lake health, such as
chlorophyll a, in the context of temporal trends and thus future risks,

e integrates information on stressors, ecological values, ecological resilience, ecological
tipping points and on different potential management levers that could be used to
successfully maintain key lake values in a desirable state,

e integrates diverse biophysical information (e.g., from monitoring, experiments,
modelling, palaeolimnology, matauraka Maori, local expert knowledge, etc.) into a
transparent and easily updatable modelling framework,

e provides an evidentiary basis for management decisions and provides tools to evaluate
how the lake systems may respond under potential future scenarios (management,
climate, invasive species),

e encourages community engagement to help collectively set aspirations and limits, and
fosters the social licence for effective management actions, if required, and finally,

e allows improved ability to test management options under different future scenarios.

Proposal description

The following section discusses the individual, but interconnected components of the five key
knowledge gaps elaborating on why their respective workstreams are important, and how the
work will be undertaken. It also explains the linkages and dependencies between the various
programme workstreams, and how they fit together. A further focus is on how each workstream
will enable informed lake management.
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The programme of work outlined below should be read in conjunction with the description of
work in Appendix 1 and the programme sequencing milestones and deliverables in Appendix 2.
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1. Lake Budgets

Background

Lake budgets account for annual inputs, outputs and storage to the body of water (Fig. 1).
Constructing lake budgets is helpful for understanding how lakes interact with climate and with
their catchments (as sources of water, sediments, nutrients and contaminants). The TAG’s
analysis of knowledge gaps identified the following budgets as important for developing a better
understanding of longer-term changes in lake functioning with regard to both external stressors
and lake responses.

R
nput Input

\

Stme -+

3 - 4\'ﬁ':-;1‘:l~ — 7 N
Sedimentation/Sequestration

Figure 1. Components of a simplified lake sediment budget.

Water Balance - Quantifying the inflows and outflows of water from the lakes, including
streamflow, groundwater, rainfall and evaporation. This allows more accurate predictions of
lake level (e.g., flood risk), storage volumes and residence times. As water transports or
mediates energy and organic matter in lakes, the water budget is fundamental for calculating
nutrient, heat and oxygen budgets.

Equation for a simple lake water budget (e.g., in m3) calculated between
two points in time

Change in lake volume = inflows + rainfall + groundwater — outflow — evaporation (1)

T

Groundwaterinput—
groundwater output
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Heat — Physical and biological processes in large deep lakes, such as nutrient cycling, are
strongly controlled by stratification (when layers of water form within the lake due to differing
temperatures) and mixing processes (when the layers mix). Heat budgets help us understand
how and when the stratification and mixing processes that influence nutrient cycling occur.

To model and predict the stratification and mixing, inputs, outputs and storage of heat and
water are required. Heat fluxes and storage will change in the future due to climate change, and
any predictions of climate impacts require an understanding of how climate change will impact
the heat budget.

Equation for a simple lake heat content budget (e.g., in joules) between
two points in time

Change in heat content = inputs — heat in outflow - other losses (2)
Solar radiation + heat Latent heat of
in inflows + evaporation + loss to
atmospheric heating lake bed + coolingto
+ geothermal atmosphere

Nutrients — Nutrients (particularly nitrogen and phosphorus, but also carbon, silica, iron and
trace elements) entering the lakes support the ecosystem. However, excessive nutrient inputs
can cause serious water quality issues including excessive algal growth (usually measured as
chlorophyll a), leading to dissolved oxygen depletion, reduced water clarity, changes in water
colour and disruption of food webs and lake ecology.

Nutrients enter the lake through rivers and streams, groundwater, outfall pipes, atmospheric
deposition and can be sequestered in or released from sediments at the bottom of the lake
(influenced by stratification and mixing). Accounting for these diverse nutrient inputs is
essential for setting robust, evidence-based nutrient load limits and targets.

Equation for a simple lake nutrient budget (e.g., in tonnes) calculated
between two points in time

Change in lake nutrients = inputs — outputs — sequestration (3)

N

Nutrients in river and

dwater infl + Nutrients Nutrients lost to
grotun ;vs erinttows flowing out of lake bed via
wetana ary the lake outlet sedimentation

atmospheric deposition
+ release from
sediments + fixation
from atmosphere

Dissolved oxygen — An adequate concentration of dissolved oxygen is essential for aquatic life.
Inputs are via atmospheric exchange, photosynthesis by littoral zone periphyton,
phytoplankton, macrophytes and from river inflows; losses are caused by respiration by
organisms (including fish, invertebrates, zooplankton, algae plants and bacteria). Hypoxic (low

10
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oxygen) conditions can occur in lakes that stratify seasonally. This can result in the release of
nutrients in lake bed sediments into the water column, fuelling algal growth.

Equation for a simple lake oxygen budget (e.g., in tonnes) calculated
between two points in time

Change in lake oxygen content = inputs — oxygen in outflow- other losses (4)
Oxygen ininflows + Respiration +loss to
absorption from atmosphere +
atmosphere + mineral weathering
photosynthesis

Sediments — Coarse sediments (gravel, sand) settle out close to river mouths, forming deltas
and gradually infill lake margins. Fine sediments (silt and mud) travel further before they fall out
of suspension, making the water more turbid, reducing light availability for photosynthesis and
affecting where in the water column heat from the sun is absorbed. In this programme of work,
the sediment budget is included as a part of the nutrient component because sediments are
associated with nutrients.

Equation for a simple lake suspended sediment budget (e.g., in tonnes)
calculated between two points in time

Change in suspended sediment content = inputs + resuspension —sedimentation - outflow (35)

Proposed Programme for Lake Budgets

1.1 Water Balance

1.1.1 Why important: local context

Accurate data on inflow discharge to the lakes is important for predicting lake levels, storage
and outflows, and for calculating loads of nutrients, sediment, heat and oxygen into the lakes
(see Eq. 1). Few of the rivers flowing into the three lakes have flow recorders (Whakatipu: Dart
and Rees; Wanaka: Matukituki, Wilkins and Bullock Creek; Hawea: ungauged), highlighting the
need for additional data on water flows into the lakes.

Consequently, the ability to create an accurate water balance for the lakes is constrained by a
lack of measurements. This greatly limits our ability to predict lake levels and outflows, our
ability to assess groundwater flows into or out of the lakes and generally limits our
understanding of how the lakes function. Accurate inflow data, gathered through in situ
monitoring such as stream gauges, is also essential for modelling the physical behaviour and
water quality of the lakes. As a result, improving the water balance is fundamental for
developing management tools and evaluating likely outcomes of future management scenarios.

1.1.2 How/methods

We propose to:

11
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e Install additional river flow recorders and climate/rainfall monitoring sites to expand the
river flow and rainfall monitoring networks. It is not practical to install flow recorders on
all the rivers and streams that flow into the lakes, and some rivers are too dynamic with
no suitable site to allow continuous gauging (e.g., Hunter River at head of Lake Hawea).
However, by adding recorders to major inflows and representative catchments, a
greater portion of the inflow will be directly measured. Adding additional rainfall
measurement sites and climate stations in the catchments, in combination with the
new river flow sites, will allow improved estimates and modelling of inflow from the
ungauged catchments.

e Conduct a bathymetric survey of Lake Hawea. Bathymetric surveys of Whakatipu and
Wanaka have recently been completed, but the last known complete survey of Hawea
was in 1975. An updated, high resolution bathymetric survey of Lake Hawea will be
undertaken, allowing for more accurate calculations of storage but also for use in
hydrodynamics, water quality and habit availability.

1.1.3 Linkages:

e Required for nutrient (1.2) and heat (1.3) budgets

e Required for catchment water quality modelling (1.5) and lake
hydrological/hydrodynamic (2.2) and water quality (2.3) modelling

e Supports future scenario modelling and evaluation (climate change (4.3) and land use
(4.4) modelling)

1.2 Nutrient budget (incl. Sediment)
1.2.1 Why important: local context

Nutrients (particularly nitrogen and phosphorus) entering the lakes support the ecosystem, but
excessive nutrient inputs can cause serious water quality issues including excessive algal
growth, leading to oxygen depletion, reduced water clarity, changes in water colour, and
disruption to the lakes. The Otago lakes currently have good water quality with low nutrient
levels — the growth and biomass of algae is restricted by the low availability of nutrients.
However, this also means that these lakes are likely to be sensitive to small increases in nutrient
inputs.

For lakes, it is important to understand the nutrient load. Nutrient load is the total amount of
nutrients entering the lake (e.g. tonnes of nitrogen per year; see Eq. 3). Calculating nutrient load
requires scaling the instream concentration by the discharge to get a total mass flux. To do so,
we need to understand the concentrations of nutrients coming in at high, mid-range, and low
flows. Understanding nutrient contributions at high flows is particularly important as this is
when the larger nutrient loads are delivered to the lake. A lack of understanding of nutrient
budgets limits our ability to identify key sources of nutrients, model water quality and predict
potential responses in water quality and algal productivity and biomass (e.g., chlorophyll a) to
inform management needs and scenario evaluation.

Currently we have only a partial understanding of the quantity of nutrients entering the lakes.
Monitoring data is collected monthly, from a subset of major tributaries which are not
necessarily representative of the wider tributaries contributing nutrients to the lake. In addition,
regular monthly sampling is not actively targeted to measuring nutrient concentrations and
fluxes at high flows, so can miss major floods and therefore major nutrient/sediment transport
events. This means load estimates are based on a relatively small dataset with high uncertainty.

12
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A fraction of nutrients in lake water is associated with suspended sediment. This is particularly
true of phosphorus, of which is a substantial fraction is often chemically bound to suspended
sediment particles. Some of this particle-bound phosphorus will be sequestered in the lake bed
via sedimentation. However, some of this phosphorus can be made available to
microorganisms such as bacteria and phytoplankton through weathering and enzyme-mediated
mineralisation.

Thus, nutrients associated with suspended sediment loads can contribute to the pool of
biologically available nutrients in lake water, fuelling algal growth and biological production,
while some of the particle-bound nutrients will be unavailable and will be sequestered in the
lake bed fairly rapidly upon entering the lakes. As a consequence, suspended sediment loads
and dynamics are potentially important to the lake food webs via the mineralisation of particle-
bound nutrients.

“A lack of understanding of nutrient budgets limits our ability to identify
key sources of nutrients, model water quality and predict potential
responses in water quality and algal productivity and biomass (e.g.,
chlorophyll a) to inform management needs and scenario evaluation.”

In glacially fed lakes, such as the Otago deepwater lakes, suspended sediment loads
(particularly of fine glacial flour) have a strong influence on water clarity and light penetration
into the lakes. Water clarity is a key human value of these lakes and, as such, the drivers of
water clarity need to be well understood. In addition, the extent of light penetration into the
lakes directly controls the depth to which photosynthesis and plant/algal growth can occur. The
depth to which plants can grow determines the extent of the littoral habitat in these lakes, which
is where much of the biological productivity of these lakes takes place. Therefore,
understanding suspended sediment budgets (especially of glacial flour) of the lakes will also
improve our understanding of variability and differences in the extent of the littoral habitats and
in the light conditions experienced by phytoplankton circulating in the mixed layer of the lakes.

1.2.2 How/methods
We propose to:

e Include a greater number of rivers and streams flowing into the lake in regular water
quality sampling. This will include the water quality parameters nitrogen, phosphorus,
silica, and trace elements, which are required for the growth of algae and aquatic
plants. In addition, suspended sediment concentrations and particle sizes will be
measured at these additional inflow sites.

e In addition to routine sampling at regular intervals, sampling will also be conducted
during episodic floods. This can be done with auto-samplers which automatically
sample during high flows, such as currently occurs on Mill Stream entering Lake Hayes.
With large portions of annual nutrient and sediment inputs happening during periods of
high flow, these measurements are important for calculating nutrient inputs and
calibrating models.

e Samples will also be taken from groundwater and atmospheric deposition (rain, dust)
so that the nutrient loads from these sources can be estimated.

1.2.3 Links to other programme components

e Required for catchment modelling (1.5)

13
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e Required for lake water quality modelling (2.3)
e Supports future climate change (4.3) and land use change (4.4.) scenario modelling

1.3 Heat budget
1.3.1 Why important: local context

The flux of heat in and out of lakes controls their stratification and mixing, which in turn controls
the dynamics of water, nutrients and other materials in the lake. Heat fluxes are expected to
change under climate change, resulting in changes in the strength and duration of stratification,
with consequences for lake ecosystems.

Currently, no heat budget exists for Whakatipu and Hawea, while some preliminary work has
been done on Wanaka inferred from hydrodynamic modelling. This limits our ability to
understand how nutrients, dissolved oxygen, sediments, etc. move through the lake. As a result,
we cannot evaluate how the lakes may respond to different future scenarios, when inputs and
outputs of heat to and from the lakes are likely to change (see Eq. 2).

1.3.2 How/methods
Heat budgets will be developed through a combination of data from:

e the existing lake buoys which measure in-lake climate and lake temperature profiles

e additional climate stations to capture the variation in weather conditions along each
lake

e continuous monitoring of inflow and outflow temperatures,

e additional in-lake monitoring (moored instruments) for fixed periods to resolve spatial
variability in lake mixing and stratification

e hydrodynamic modelling, which uses observational data as inputs for calibration and
validation and creates a heat budget to simulate lake thermodynamics

1.3.3 Links to other programme components

e Required for lake hydrodynamic modelling (2.2)
e Supports future climate change scenario modelling (4.3).

1.4 Dissolved oxygen budget
1.4.1 Why important: local context

Dissolved oxygen is essential for sustaining aquatic life. Oxygen is produced by algae and plants
when there is sufficient light for photosynthesis and is consumed through respiration by fish,
plankton, plants and algae, and as organic matter is broken down by bacteria (see Eq, 4).
Oxygen also exchanges between the lake and atmosphere, enters through inflows, and is
exported via the outlet. When lakes thermally stratify, the deeper, poorly illuminated waters
become isolated from the atmosphere and oxygen concentrations decline. This continues
throughout the stratified period (usually late spring to mid/late winter in the Otago lakes) until
the lake overturns and can be re-oxygenated. Currently, the bottom waters of the three lakes
sustain healthy oxygen concentrations year around, except for Stevensons Inlet in Lake
Wanaka. However, small increases in algal biomass would increase the rate of oxygen
consumption in the stratified bottom waters.

Climate change could also have a strong influence on oxygen concentrations. For example,
oxygen is less soluble in warmer water, and most biological processes speed up, increasing the
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rate of oxygen consumption. The combination of these pressures leads to a risk that anoxic (no
oxygen) or hypoxic (low oxygen) conditions may develop in the lakes, posing both a direct risk to
biota as well as triggering the release of nutrients from sediments, which would cause a feed-
back loop of more algal growth, driving faster oxygen consumption, resulting in more frequent
and extended anoxic/hypoxic conditions. This describes the typical process of eutrophication in
seasonally stratified lakes, as commonly occurs at Lake Hayes, for example.

1.4.2 How/methods
Oxygen budgets will be calculated from a combination of data, including:

e the existing lake buoys which measure oxygen profiles

e additional dissolved oxygen measurements for specified times and places in the lakes
to identify hotspots and specific episodes of oxygen depletion

e oxygen consumption measurements of hypolimnetic waters and of the lake bed to be
able to apportion oxygen consumption between water column and sediment

1.4.3 Links to other programme components

e Supports water quality modelling (2.3)
e Sensitive to future climate change (4.3) and land use change (4.4.) scenario modelling

1.5 Catchment modelling

1.5.1 Why important: local context

The three lakes have large catchments, and it is not possible to directly measure all the inputs of
water, nutrients and sediments to the lakes due to difficult to access locations and challenging
terrain, and the cost and practicalities of installing and maintaining reliable high frequency
instrumentation throughout the catchment. Catchment hydrological and water quality models
are powerful tools for completing water, nutrient and sediment budgets, as they can be used to
calculate loads from parts of the catchments where data cannot be collected. Catchment
models can also be used for prediction, such as for short-term forecasting to predict inputs to
the lake in upcoming weather events or testing scenarios of land-use changes (both past and
future), nutrient mitigation or control methods, or climate change.

Hydrological models account for the storage and transport of water including processes such
as rainfall and snow fall, snowpack storage, evapotranspiration, overland flow and stream flow.
Models developed here will be driven by observed and modelled climate data to produce
timeseries of inflows from the lakes’ catchments and sub-catchments.

Two types of catchment water quality models will be developed: quasi-steady state models that
predict annual loads and are suitable for evaluating effects of land use or land cover change,
and time-stepping/dynamic models that can resolve seasonal or weather events (e.g. at daily
timesteps). The quasi-steady state models are particularly useful for scenario testing, while the
time-stepping/dynamic models can provide data at the temporal resolution required by lake
water quality models.

Some catchment modelling work has been done for Lake Wanaka, but further calibration of
these models (and new models for Whakatipu and Hawea) will be required to allow them to be
used with confidence.

1.5.2 How/methods
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e Develop hydrological catchment models, calibrated to observations collected from
existing and new climate and flow measurement sites. These models will not only
predict the inflows from unmeasured rivers with greater certainty but can also be used
in both short-term forecasting for flood hazard, and long-term forecasting for effects of
climate and land use change.

e Nutrient and sediment water quality models will be developed, coupled or added to the
catchment hydrological models, to calculate nutrient and sediment inputs from entire
catchments, including from unmonitored streams and sub-catchments.

e Once they have been well-calibrated and validated, these models will be used for
scenario testing to predict how changes in land use or climate will alter inputs to the
lakes.

1.5.3 Links to other programme components

Development of catchment models relies on observation data described in 1.1 Water balance
and 1.2 Nutrient balance. The models will be required for 2.2 Hydrodynamic modelling, 2.3
Lake Water Quality Modelling, 4.3 Future climate scenarios and 4.4 Land-use change
scenarios.

2. Deep Water Lake Functioning: Physics and Water
Chemistry

Our current understanding of the physical, chemical, and biological/ecological functioning of
Otago’s iconic deep water lakes is limited, compromising their effective management.
Obtaining this knowledge is key to understanding the mechanisms driving changes in metrics of
lake health. Lakes are complex ecosystems in which physical, chemical and
biological/ecological components and processes interact and manifest in overall lake health.
Most of our knowledge about lake functioning comes from studies of much more common
smaller and shallower lakes and, thus, it does not account for some major distinctions in
functioning between our deep water lakes and more typical smaller well-studied lakes. In this
proposal, we delineate the programme components dealing with physical and chemical
aspects of deep water lake functioning from the components focused on the
biological/ecological components and processes.

Background

In addition to the inputs, storage, and outputs discussed in the budget section above, lake
ecosystems are influenced by physical processes related to water currents and mixing (i.e.,
hydrodynamics). Currents in lakes are driven by winds, inflows, and water density differences
due to variations in water temperature. Currents transport and distribute nutrients, algae,
sediment, larvae, aquatic plants, invasive aquatic organisms and contaminants within and
throughout lakes (Fig. 2).
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Figure 2. Potential dominant water currents and flows through Lake Wanaka, showing the major flow
path dictated by large river inflows and the outflow, as well as potential gyres in the lake due to
water flow within bays and arms of the lake.

Hydrodynamic models can accurately simulate transport and mixing processes in lakes under
existing and future conditions (i.e., climate change), and the model outputs can be used to
assess the connectivity between different parts of lake ecosystems, describe habitats and
environmental conditions, and can be coupled with ecological models to make predictions of
ecological response under different stressor scenarios.

Proposed Programme for Deep Water Lake Functioning: Physics and and
Water Chemistry

2.1 Physical measurements

2.1.1 Why important: local context

Vertical mixing is important in large deep lakes as it controls the transport of nutrients and
dissolved oxygen through the water column. For example, deep water lakes stratify (i.e., form
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stable water layers of different temperatures that resist mixing), typically from late spring to
mid-winter, and have high potential to explain the different behaviour of lake snow in the three
lakes. Algae generally grow in the upper layer where there is light (phyotic zone) and cannot
access nutrients in the bottom waters until the lake mixes during winter. When the lake is
stratified, oxygen from the atmosphere no longer reaches the deeper parts of the lake and
oxygen levels there begin to drop as organic matter is consumed by bacteria. The endmember
scenario is that if oxygen levels drop low enough, aquatic life is impacted, and nutrients that
were trapped in lakebed sediments can be released fuelling growth of algae, leading to more
organic matter in the water and in turn more rapid consumption of oxygen.

Measurements of lake physical variables and their behaviour across the lake and over time
reflects how lakes respond to climate and catchment inflows, providing real-world data for
calibrating and validating lake hydrodynamic and water quality models. Large lakes such as
Whakatipu, Wanaka and Hawea have spatial variability that is challenging to capture, especially
in long term monitoring programmes. While recent data collection in Lake Wanaka included
temporary moorings (12 months) deployed by Earth Sciences New Zealand expanding the
coverage offered by ORC’s lake monitoring buoy, data for Whakatipu and Hawea are more
limited.

2.1.2 How/methods
We propose to:

e Undertake monthly regular water column profile measurements of temperature,
oxygen, turbidity, chlorophyll and light at multiple locations in each lake to determine
how these parameters vary spatially within each lake. This will be continued for at least
one year.

e Deploy temporary instrument moorings to obtain continuous measurements of water
currents, temperature and dissolved oxygen profiles at locations, complementing the
existing monitoring buoys.

2.1.3 Links to other programme components

e Complements data collected in the lake budgets workstream (1.1 to 1.4) and will be
combined to form hydrodynamic (2.2) and water quality (2.3) models.

e Links tofood webs etc as physical processes data have high potential to explain the
different behaviour of lake snow in the three lakes

2.2 Three-dimensional lake hydrodynamic modelling

2.2.1 Why important: local context

As many aspects of the functioning of deepwater lakes are influenced by hydrodynamics,
understanding and being able to predict how water moves around the lake underpins diverse
projects throughout the research programme. Developing hydrodynamic models for the lakes is
one of the core tenets of this proposal, pivotal to testing future scenarios, and is central to many
of the workstreams.

Three-dimensional hydrodynamic models (e.g., Fig. 3) are simulation tools for understanding
and predicting how lakes respond to climate (heat, wind, rain) and inflows. They model
heating/cooling, stratification, vertical mixing, and currents over the whole lake at high
resolution. They will be used to assess connectivity between different parts of lakes
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ecosystems, estimate environmental conditions in key habitats, and simulate responses to
different climate conditions. In addition, they can be coupled with ecological models to make
predictions of ecological responses under different scenarios. Other uses include determining
where sediments, contaminants from storm water runoff, invasive organisms and microplastics
are transported within the lakes.
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Figure 3. Example of hydrodynamic modelling output for Lake Wanaka. Modelled surface and cross
section temperatures along the length of the Lake showing summer temperature stratification
(Image courtesy David Plew, Earth Sciences NZ).

2.2.2 How/methods
We propose to:

e Develop three-dimensional mathematical hydrodynamic models of the lakes. These
models will be validated using measured data. Inputs to these models include data
from climate stations, stream flow measurements, as well as weather and catchment
hydrological models.

2.2.3 Links to other programme components
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e This modelling builds on data collected in the lake budgets workstream combing the
knowledge gained from detailed water balance (1.1), and heat budgets (1.3) into tools
which can be used for climate change scenario evaluation (4.3).

e Relies on the data collected in the physical measurements (2.1) workstream and budget
workstreams (1.1 to 1.4).

e Will be used in assessing climate change impacts on lake biota (3.3).

¢ Informs nutrient behaviour/cycling and algal productivity (3.1) and food webs (3.2)
studies and may incorporate knowledge gained from these studies.

e Required for water quality modelling (2.3).

e Can be used for biosecurity risk assessments.

e Can be developed into short term forecast models for climate scenario evaluation (4.3).

2.3 Lake water quality modelling

2.3.1 Why important: local context

Lake water quality modelling can make predictions of nutrient concentrations, water clarity,
algal biomass and oxygen concentrations. These parameters in turn drive ecosystem
responses. Higher trophic levels (e.g., zooplankton and fish) are supported directly and
indirectly by primary production (phytoplankton). Thus, the output from water quality models
can be used to inform how the food web may respond. Water quality models can be used to
estimate the impacts of catchment land use changes as well as climate variability on lake water
quality. Such modelling can support decision making regarding catchment management.

2.3.2 How/methods
We propose to:

e Develop three-dimensional coupled water quality-hydrodynamic models of the lakes.
These models will be validated using measured data.

2.3.3 Links to other programme components

e Builds upon hydrodynamic modelling (2.2) (incorporating water balance (1.1) and heat
budgets (1.3)), nutrient budgets (1.2), oxygen budgets (1.4), and catchment modelling
(1.5) to develop tools which can be used for scenario evaluation (4.3 and 4.4).

e Relies onthe data collected in the physical measurements (2.1) and budgets
workstreams (1.1 to 1.4).

e Will support lake ecology studies such as food webs (3.2) and may incorporate
knowledge gained from them.

e Required for assessing impacts on water quality due to future climate change (4.3) land
use change (4.4) scenarios.
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3. Deep Lakes Functioning: Lake Ecology, Productivity,
and Food Webs

Background

In addition to the physical processes that influence lake health, TAG identified that we currently
have a limited understanding of how ecological processes interact with the physical processes
influencing energy and nutrient flow through trophic levels (food chain position) and across the
habitats of Otago’s three deep water lakes. Improving our understanding of ecological
processes is important as many of these processes directly link to many of the characteristics
which are highly valued, such as clarity, fish stocks and low algae levels. Understanding the
types of organisms present and how they interact with each other, and the environment of the
lakes, allows us to better understand how stressors (such as augmented nutrient inputs and
climate change) impact the functioning of the lakes currently and in the future.

TAG further identified six knowledge gaps related to lake ecological functioning in which these
lakes are likely to differ significantly compared to smaller, shallower lakes (Table 1). Otago’s
deep water lakes are much deeper and larger and, as a result, also have a much longer water
residence time (i.e., a slower flushing rate) than other Otago lakes. The deep water lakes have
strongly glacial morphologies and are fed by headwater glaciers. They also have catchments
dominated by a national park and conservation lands, further distinguishing these lakes from
other monitored and managed lakes in Otago. In fact, in some ways (hydrodynamics, pelagic
algal communities, and water column nutrient concentrations), these lakes are more similar to
oceanic systems than they are to smaller, shallower lakes. Even the nuisance lake snow
phenomenon is much more common in the oceans than itis in lakes.

Table 1. Some distinctive attributes of Otago’s deep water lakes compared to more typically
monitored and studied lakes.

monitored/studied lakes

1. Exhibit natural water level variations of up to 2 to 4 metres
2. Have long water residence times/slow flushing (c. 10 years)
3. Are fed by glaciers/affected by glacial flour

4. Have distinctive biotic communities and food webs

5. Are dominated by open water and deep water habitats, with
relatively low levels of productivity

6. Have catchments with low nutrient, but high sediment, yields

7. Exhibit very high water clarity (light penetration) and deep
wind-induced mixing of water column

8. Exhibit high physical forcing of the ecosystem by wind,
currents, sediment-laden inflows, large fetches, funnelling of
winds, etc.
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These attributes directly affect the budgets (water, nutrient, heat, oxygen) and physical
processes (hydrodynamics including stratification and mixing) of the lakes described in the
previous section. The budgets and processes then link to ecological processes by influencing
the types of organisms present and how they interact.

“Improving our understanding of ecological processes is important as
many of these processes directly link to many of the characteristics
which are highly valued, such as clarity, fish stocks and low algae
levels.”

At a fundamental level, lake food webs consist of primary producers which consume nutrients
and sunlight to form the base of the food web (such as phytoplankton and cyanobacteria),
primary consumers which feed on primary producers (such as zooplankton and rotifers), and
further consumers which feed upon primary consumers (such as fish). In Otago’s deep water
lakes, the community of primary producers are specialized in thriving in low nutrient
environments. This means they could show disproportionately large responses to what are
perceived as relatively small increases in available nutrients. A consequence of this could be
increased risk of algal blooms or shifts in the community toward species which favour higher
nutrient environments.

In addition to potential shifts at the food web base, the lakes have a distinctive range of invasive
species and game fish present whose effects on ecosystem functioning are virtually unknown.
The lakes were historically important sites for mahika kai and the abundance of important
native species have been greatly reduced by downstream dams which have blocked natural
recruitment of eels/tuna to the lakes since 1956, when the Roxburgh Dam was completed. The
deep water lakes also have distinctive habitats which are poorly studied containing some rare
species and biological communities (e.g. deep water mosses).

An analysis of all these distinctive factors and attributes led the TAG to identify the following
aspects of lake ecological functioning as poorly understood. These knowledge gaps all relate to
important values (e.g., mahika kai, water clarity, fisheries, etc.) and stressors (nutrient
availability, climate change, hydrological manipulation, invasive species, etc.). The Lake
Ecology, Productivity, and Food Webs component of this research programme aims to improve
our understanding of how the various stressors, and potential future stressors, impact the key
ecological values of these lakes. With a better understanding of the stressor-response
relationships, future monitoring and management of the lakes will be more effective at
safeguarding the key values and preventing degradation of these iconic and sensitive lake
ecosystems.

Knowledge gaps identified in relation to understanding lake ecological functioning
1. Nutrient behaviour/cycling in lakes/effects on algal productivity
2. Food webs (including invasive and introduced species, iconic species and
communities, taonga species)
Climate drivers and ecological response
Hotspots and hot moments of productivity and biomass of species of interest
Identification of ecological tipping points, resistance, and resilience
The role of migratory eels - addressed in section 5 below

L
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Proposed Programme for Deepwater Lake Functioning: Lake Ecology,
Productivity, and Food Webs

3.1 Nutrient behaviour/cycling and algal productivity
3.1.1 Why important: local context

The vast majority of ecological research done regarding eutrophication of lakes in New Zealand
has been done on relatively small lakes in lowland areas, as these lakes have tended to be most
heavily impacted by human activities, particularly increased nutrient loads. The deep water
lakes have received relatively little research attention because:

1. they are challenging to study thoroughly, and
2. their ecology has not yet suffered apparent major anthropogenic impacts (apart from
humans introducing Lagarosiphon (oxygen weed) to Lake Wanaka).

The incursion of Lindavia? (algae responsible for lake snow), and the recent increases in algal
biomass (chlorophyll a) in all three lakes, has highlighted our lack of understanding regarding
the drivers of these alarming phenomena in the deep water lakes. In addition, shifts in salmonid
species composition in the lakes have not been explainable due to our lack of knowledge about
the drivers of biological productivity or how energy flows through the food webs in these lakes.
Information from other lakes contributes little to revealing the changes to key lake values that
have occurred or to predicting what changes might occur in the future. Our general
understanding of how lake ecosystems function, especially with regard to nutrient loads,
climate change, and invasive species, is derived mainly from studies on relatively smaller and
shallower lakes, that have already been somewhat degraded. Therefore, key knowledge to help
safeguard the values of our rare deep water lakes is currently lacking.

Due to their long flushing times, the availability of phosphorus (P) and nitrogen (N) in the water
columns of the deep water lakes may correlate with catchment nutrient loads only over long
(i.e., decadal) time scales. In contrast, changes in algal productivity and biomass that happen at
shorter time scales (seasonal changes, algal blooms, etc.) are closely linked to the recycling
rates of P and N within the lakes. Thus, as in the ocean, there is an important distinction in these
lakes between new and recycled nutrients.

A specific challenge in relating nutrient concentration to algal response is determining which
nutrients are limiting algal biomass. Assessing traditional nutrients, such as P levels in the
lakes, poses a challenge as the concentrations of forms of available P are often below analytical
detection limits, meaning we only know that the P concentration is very low as opposed to a
measured numeric concentration. This may occur as any available P in the water column is
immediately taken up by algae and stored within its cells, suggesting that the rate of turnover or
cycling of P is likely to be more strongly related to algal production than concentrations of
available P in the water column at any particular time. The combination of internal cycling and
low levels of P in the water column undermines the typical uses of P concentration in lake water
or external P loading as effective proxies for algal productivity.

In addition to more the typical nutrients (N and P), in the deep water lakes, other trace nutrients
which are essential for algal production may be limiting. As previously discussed, in many cases

2 Lindavia is the invasive algae that causes the nuisance pelagic mucilage known as “lake snow” in NZ
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the deep water lakes are more analogous to ocean systems rather than shallow lakes. In the
Southern Ocean, trace nutrients such as iron can be more limiting than N and P which are
typically considered in shallow lake ecosystems.

The proposed research aims to answer the following questions regarding the cycling rate of
nutrients within these lakes, and how cycling rate relates to algal productivity and biomass:

* How can we accurately measure nutrient bioavailability (including P) to algae in the
deep water lakes?

e How do dissolved organic forms of N and P, as well as the levels of enzymes produced
by microbes to release organic forms of N and P in the water column, relate to nutrient
cycling in these lakes?

e How do changes in the availability of essential nutrients other N and P (e.g., silicon, iron,
trace elements) relate to algal productivity in these lakes?

The proposed research questions will develop a much more sensitive way of assessing how
nutrient availability affects algal biomass and productivity, specifically for these low nutrient
lakes. This will provide a more sensitive estimator of changes in nutrient availability over time in
these lakes rather than simple measurements of nutrient concentrations, which are usually
adequate for smaller lakes with shorter water residence times.

3.1.2 How/methods

This work aims to develop a better understanding of how nutrients drive changes in algae by
developing molecular and enzymic methods for better measuring nutrient availability to algae.
This work will include studies of algal and microbial exoenzyme activity and gene expression
and organic nutrient bioavailability. Included in this will be to assess how experimental
additions of silicon, iron and trace elements affect the productivity of lake algal communities,
as the availability of these algal nutrients may also regulate algal productivity and biomass in
these lakes.

These studies will commence in Lake Wanaka, to compare the nutrients and algae of open
waters vs warmer, shallower bays, including Roy’s Bay, which receives urban runoff. Studies
will be carried out 2-3 times per year for multiple years and will be expanded to Lakes
Whakatipu and Hawea.

3.1.3 Links to other programme components

This project will build upon the 2.2 Lake hydrodynamic modelling and feed into the 4.3 Future
climate scenarios, where future modelled projections of changes in stratification, light and
temperature under different climate change scenarios could affect nutrient cycling rates via
stressor-response relationships revealed by this research. Also, future land use scenarios 4.4
Future land use scenarios will affect the ratio of external nutrient inputs: nutrient cycling rates
and this could alter algal dynamics and biomass in the lakes.

This project also links to 3.2 Food webs as our work here on the relationship between nutrients
and algae determines the basis of the pelagic food web and the overall productivity of the lakes.
Furthermore, our work will elucidate how lake snow affects nutrient cycling and the microbial
food web, which will allow us to begin to assess the overall impact that lake snow has had on
the lake food web.
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3.2. Food webs
3.2.1 Why important: local context

Lake food webs are the food/energy links between different species that live in lakes. The study
of food webs shows how biomass/carbon/energy flows from the base of the food web (e.g.,
algae, macrophytes, microbes), up to higher organisms including top predators like eels/tuna,
trout and salmon (and even piscivorous (fish eating) grebes) (Fig. 4).

Figure 4. Simplified depiction of some of the potential predator-prey interactions in the foodwebs of
Otago’s deep water lakes. Communities in the diagram include benthic invertebrates (snails and
chironomids), phytoplankton (centric diatoms), zooplankton (Daphnia), planktivorous fish (koaro),
piscivorous fish (eels/tuna) and omnivorous fish (trout).

Studying the food web of lakes:

e Reveals where there might be energy bottlenecks that either limit productivity and
biomass of species, or result in excess biomass and productivity of other species.

e Helps predict how invasive species affect the abundances of other species that they
interact with, as well as which habitats the invasives may occupy.

e Reveals why the fish species undergo changes in dominance over time and how the loss
of eel/tuna recruitment might affect other species in the lake.

e Reveals where productivity hotspots occur and when productivity hot moments (e.g.,
algal blooms) occur within the lakes, and

e indicates which species may be keystone species, playing critical roles maintaining a
well-functioning lake ecosystem and, therefore, may play pivotal roles in management
decisions.

To date, very little work has been carried out on the food webs of our deep water lakes.
Therefore, there is almost no understanding of how the food webs in these lakes function or how
energy and nutrients flow through the different ecological components of the lakes. For
example, we currently have no understanding of how food webs in near shore environments link
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to those in open water or how shallow foodwebs link to those in deeper water (Fig. 5). We don’t
understand how predation by fish and grazing by zooplankton could affect the abundance of
algae in the lake water (a trophic cascade), and we currently have no understanding of
organisms and communities that exist in these lakes below 90m depth.

Pelagic zone (open waters)

*»  From the surface to the lake bed

*  Dark below c. 30m depth

*»  The warmer, brighter surface waters are most productive
*»  Algae and zeaplankton (pelagic food web)

*  Dead organisms settle into the deeper waters/lake bed

»  The lake bed is far less productive than in the littoral zone
*  Some fish forage in these areas

Littoral zone (shallows)

*  Restricted to around 30m depth

v Lake bed is productive

v Estuary mouths bring nutrients and energy from catchment
*  Plants and benthic invertebrates (benthic food web)

v Many fish forage in these areas

Figure 5. Diagram of the littoral and pelagic habitats of deep water lakes, highlighting the relatively
small areas of highly productive littoral zones and the much larger pelagic and deep water habitats.
If we hope to understand why changes in salmonids and mahika kai species are occurring in the
lakes, or why differences in these species occur among the lakes, then an understanding of how the
food webs function is necessary. An understanding of the abundance of zooplankton and fish could
also help explain variations and trends in algal abundance in the lakes.

Understanding of food webs is also important both for understanding how these unique lakes
function ecologically and how their ecological functioning may change in the future, in response
to changing drivers. For example, because we do not currently have an understanding of the
fundamental flows of energy through the food web, we also can not determine how invasive
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Lagarosiphon (Oxygen weed), Daphnia “pulex”, and Lindavia (lake snow) affect other species
and communities in our lakes. We also can not determine why perch have not yet colonised
Lake Whakatipu and whether colonization is likely in the future. Perch can put significant grazing
pressure on zooplankton which leads to less grazing pressure on algae. This means algal
blooms can more readily occur.

By increasing our knowledge of the lakes’ food webs, we may find there is enough food in these
low productivity lakes to allow larval perch to develop into adults. If food limitation is the
primary factor preventing perch colonisation, this situation could change in the future if
increasing land development results in higher nutrient inputs to the lakes.

Ultimately, understanding the assemblages of aquatic species in our lakes and links between
the species provides important insights into how these ecosystems respond to change and how
they maintain species equilibria over time. Such understanding can help us predict how
ecological shocks to the systems (such as the proliferation of an invasive species) and how
future gradual changes to a variety of anthropogenic pressures are likely to affect important
values such as fisheries, mahika kai, taonga species, and keystone species that play
predominant roles in the lake foodwebs and water quality.

3.2.2 How/methods

Foodweb studies will involve collecting species of fish, zooplankton, invertebrates,
phytoplankton, and macrophytes from different habitats at different times of the year. This will
initially be done in Lake Wanaka but then will be extended to all three lakes, because of known
differences in their species and communities. We anticipate that one year of field work per lake
will suffice.

Stable isotopes, which are used to trace energy flow, gut content analyses, and Bayesian mixing
models will be used to identify linkages between the food web components within and among
different habitats. Data on the use of open water habitat by fish and Daphnia will be obtained
using sidescan sonar. Habitat modelling and species risk assessments on keystone, taonga,
and invasive species will be carried out.

3.2.3 Links to other programme components

This project will link with 3.1. Nutrient behaviour/cycling and algal productivity because algal
productivity and the microbial loop ultimately drives the energy and nutrients flowing through
lake food webs. It will also link with 5.2. The role of migratory fish, and 3.5. Hotspots and hot
moments of productivity and biomass of species of interest.

The work will also feed into interpretation of 4.3 Future climate scenarios and 4.4 Future land
use scenario modelling.

3.3 Climate drivers and ecological response

3.3.1 Why important: local context

Safeguarding lake values into the future requires an understanding of how climate change and
variability affects lake processes. In particular, knowledge about how climate impacts key lake

27

Council Meeting - 29 July 2026

76



Council Agenda 29 July 2026 - MATTERS FOR CONSIDERATION

values and how climate variation directly or indirectly influences anthropogenic stressors will
help regional planning to avoid degradation of key values.

Understanding the implications of climate change on the lakes’ processes and ecology is
important for lake management as the lakes may, or may not, become less resilient to
anthropocentric stressors (such as increased nutrient loading) under future climate scenarios.
Identifying how the lakes resilience may change under climate scenarios will enable resource
managers to avoid situations where a management regime provides for current lake health but
will provide for poor lake health under a future climate regime.

Currently, we have little understanding of climate trends and variability and how these impact
lake functioning. Climate is a fundamental driver of lake ecology, directly affecting factors such
as water temperature, depth of the thermocline, length of the stratification period, fate of
freshwater inflows to the lake, water residence time, and nutrient loads. In addition, direct and
indirect effects of climate change could make the lakes more suitable to invasive species, alter
nutrient cycling rates, modify reproductive cycles of lake organisms, alter habitat suitability,
etc.

Climate changes affect glacially-fed, deep water lakes in particular ways that differ from
climate effects on smaller, shallower lakes without glacial inputs. This project aims to combine
the knowledge gained from 2.2 Lake hydrodynamic modelling, 3.2. Food webs, and 3.1.
Nutrient cycling to try to predict how the effects of our changing climate will alter key
ecological values such as algal biomass, fisheries and mahika kai. The work also aims to
understand how impacts of a changing climate might interact with future scenarios of land use
change.

3.3.2 How/methods

This can be achieved by studying the impacts of climate change on key values and stressors by
analysing historical climate data for the region and inferring how measured climate variables
affect hydrodynamics and water temperature using hydrodynamic models and realistic climate
scenarios. Tina Bayer’s 2013 PhD research can be used to guide and test modelling and
biological inferences.

Data from recently installed lake monitoring buoys will be essential for this work, as will monthly
Conductivity/Temperature/Depth (CTD) casts carried out by the Otago Regional Council.
Climate impacts can be assessed on food webs both in the pelagic zone and littoral zone and
both in open water sites and in embayments of Lake Wanaka.

A focus will be to examine and compare potential climate impacts (ref. section 4.3) on food
webs both in the pelagic zone and littoral zone and both in open water sites and in embayments
of Lake Wanaka.

3.3.3 Links to other programme components

This project will link strongly with 2.2 Lake hydrodynamic modelling, 3.2. Food webs, 3.1.
Nutrient cycling, 3.4. Hotspots and hot moments of productivity and biomass of species of
interest with 4.3 Future climate scenarios and 4.4 Land-use change scenarios. This project
specifically integrates information from these projects to help understand likely impacts of
climate change on lake ecological functioning.

3.4. Hotspots and hot moments of productivity and biomass of species of interest

3.4.1 Why important: local context
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https://www.orc.govt.nz/media/5762/dunedin_june_landslide_report.pdf
https://maps.orc.govt.nz/hazards/NHDBDocuments/Revised%20landslide%20database%20for%20the%20coastal%20sector%20of%20the%20Dunedin%20City%20district%20(2017).pdf
https://maps.orc.govt.nz/hazards/NHDBDocuments/Revised%20landslide%20database%20for%20the%20coastal%20sector%20of%20the%20Dunedin%20City%20district%20(2017).pdf











































































































































































































































































































































































































































































































































































https://www.orc.govt.nz/media/9653/tt-otago-climate-change-risk-assessment-2021.pdf
https://www.orc.govt.nz/media/7591/niwa_climatechangereport_2019_final.pdf
https://environment.govt.nz/facts-and-science/climate-change/climate-change-projections/climate-projections-summary-dashboard/
https://searise.nz/resources/factsheets/
https://www.orc.govt.nz/media/1ucbsqba/pec-otago-land-use-map-final-250325.pdf
https://environment.govt.nz/publications/our-land-2024/
https://www.orc.govt.nz/media/iksemkon/otago-region-natural-hazards-exposure-analysis-final-report-26-may-2025.pdf
https://www.otagocdem.govt.nz/media/5hcp1uwg/emergency-manangement-otago-group-plan-adopted-june-2019.pdf






https://tools.summaries.stats.govt.nz/places/RC/otago-region#population
https://tools.summaries.stats.govt.nz/places/RC/otago-region#ethnicity
https://explore.data.stats.govt.nz/vis?fs%5b0%5d=Society%2C1%7CPopulation%20projections%23CAT_POPULATION_PROJECTIONS%23%7CSubnational%20population%20projections%23CAT_SUBNATIONAL_POPULATION_PROJECTIONS%23&fs%5b1%5d=Area%2C0%7COtago%20region%2314%23&pg=0&fc=Area&snb=3&df%5bds%5d=ds-nsiws-disseminate&df%5bid%5d=POPPR_SUB_015&df%5bag%5d=STATSNZ&df%5bvs%5d=1.0&dq=MEDIUM.06800%2B06900%2B07000%2B07100%2B07200%2B14.2038%2B2023.&to%5bTIME%5d=false
https://regions.infometrics.co.nz/otago-region/census/compare-areas/within-area/socioeconomic-deprivation/deprivation-index?census=otago-region
https://www.legislation.govt.nz/act/public/2002/84/en/latest/#DLM170873
https://www.legislation.govt.nz/act/public/1991/69/en/latest/









https://www.dia.govt.nz/Simplifying-Local-Government
https://www.legislation.govt.nz/bill/government/2025/180/en/latest/
https://www3.parliament.nz/en/pb/sc/make-a-submission/document/54SCENV_SCF_BA467863-D6B0-4968-1027-08DE369D9192/planning-bill-and-natural-environment-bill
https://www.beehive.govt.nz/release/government-stop-council-plan-changes
https://www.minterellison.co.nz/insights/changes-to-national-direction-now-in-force
https://www.civildefence.govt.nz/strategy-capability/emergency-management-bill
https://www.legislation.govt.nz/act/public/2024/56/en/latest/#LMS943195
https://www.fasttrack.govt.nz/process/organisations-involved/local-authorities/process-guidance-for-local-authorities
https://www.digital.govt.nz/standards-and-guidance/technology-and-architecture/artificial-intelligence/responsible-ai-guidance-for-the-public-service-genai
https://www.digital.govt.nz/dmsdocument/262~full-results-2024-cross-agency-survey-for-artificial-intelligence-ai-use-cases/html#risks-of-ai






https://www.legislation.govt.nz/secondary-legislation/pco-drafted/2026/196/en/latest/#LMS1609164









https://www.legislation.govt.nz/regulation/public/2025/0140/latest/LMS1450171.html









































































































https://wellsnz.teurukahika.nz/



https://n-cap.teurukahika.govt.nz/
https://retrolens.co.nz/




















































































http://www.oag.govt.nz/2007/corpo%09%09rate-intent/appendix2.htm












http://www.legislation.govt.nz/act/public/1987/0174/latest/link.aspx?id=DLM123095&DLM123095
http://www.legislation.govt.nz/act/public/1987/0174/latest/link.aspx?id=DLM123095&DLM123095



http://www.legislation.govt.nz/act/public/1987/0174/latest/link.aspx?id=DLM123095&DLM123095
http://www.legislation.govt.nz/act/public/1987/0174/latest/link.aspx?id=DLM122286&DLM122286
http://www.legislation.govt.nz/act/public/1987/0174/latest/link.aspx?id=DLM122286&DLM122286
http://www.legislation.govt.nz/act/public/1987/0174/latest/link.aspx?id=DLM122287&DLM122287
http://www.legislation.govt.nz/act/public/1987/0174/latest/link.aspx?id=DLM65366&DLM65366
http://www.legislation.govt.nz/act/public/1987/0174/latest/link.aspx?id=DLM65368&DLM65368
http://www.legislation.govt.nz/act/public/1987/0174/latest/link.aspx?id=DLM65371&DLM65371
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