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NATURAL ENVIRONMENT COMMITTEE
TERMS OF REFERENCE
Adopted by Council 29 April 2021
REPORTING TO:

Council

MEMBERSHIP:

All members of Council
Ngā Tumu Taiao

QUORUM:

Eight (8)

MEETING FREQUENCY:

Six weekly

CHAIR:

Two Co-chairs

A.
1.

PURPOSE
To:
(a) oversee the development, implementation and review of Council’s Environmental
strategies (including the Canterbury Water Management Strategy), policies,
plans, programmes and initiatives to address environmental issues in the region
(including issues in the area of land management, regional natural resources,
fresh water, river control, flood protection, regional parks and reserves, coastal
marine environment, maritime navigation and safety, biosecurity and
biodiversity), and clean air;
(b) oversee the development, implementation and review of Council’s Regional
resilience programmes in the delivery of plans, programmes, initiatives and
activities for flood protection and regional parks and forests;
(c) Oversee the Council’s compliance with its statutory functions, including functions
under the Resource Management Act 1991, Biosecurity Act 1993, Maritime
Transport Act 1994 and all Council bylaws; and
(d) To work in the spirit of genuine partnership and assist the Council in fulfilling its
duties as a partner with Ngāi Tahu and in alignment with the principles contained
within the Tuia Agreement. In particular, the committee will support effective
partnerships with Papatipu Rūnanga, recognise the relevance of Te Ao Māori
and affirm the importance of an enduring and collaborative relationship between
Environment Canterbury and Ngāi Tahu Papatipu Rūnanga

B.
2.

SPECIFIC RESPONSIBILITIES
To consider emerging environmental issues relating to environmental and regulatory
monitoring and performance matters and to provide advice on the implications for
effective resource management within the region.
To receive information on the state of the environment monitoring trends and to direct
the use of this information to inform policy and plan review.
To receive regular monitoring reports and presentations on the matters set out in the
Purpose.

3.
4.
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5.
6.

7.

8.

C.
9.

10.

11.

Approve strategies, policies and guidelines to deliver clean air in Canterbury.
To:
(a) oversee the development and review of Council’s Environmental strategies,
policies, plans, programmes and initiatives, and Regional resilience programmes
and priorities;
(b) Prepare any variation to proposed regional plans or plan changes, including
making recommendations to Council on the proposed plans, proposed variations
and proposed plan changes that should proceed to public notification;
(c) Oversee consultation under Schedule 1 to the Resource Management Act 1991;
(d) Appoint hearing committees or hearings panels, composed of accredited
persons, to hear and decide upon submissions on proposed regional plans,
proposed variations and proposed plan changes.
To consider regional, national and international developments; emerging issues and
impacts; and changes in legislative frameworks for their implications for Council’s
(a) Environmental strategies, policies, plans, programmes and initiatives
(b) Regulatory systems, processes and tools
Ensure that the Committee’s decision making:
(a) Considers climate-change related risks; and
(b) Is consistent with Council’s plans and initiatives to give effect to Council’s
declaration of a climate emergency on 16 May 2019.
DELEGATIONS
Subject to sections 10 and 11, Council delegates to the Committee all the powers,
functions and duties necessary to perform the Committee’s responsibilities, except
those that must not be delegated.
The Committee may make decisions on matters with a financial impact only where the
related costs are budgeted for within a current, adopted Long Term Plan or Annual
Plan, otherwise the matter must be referred to the Council for decision.
The Committee may not make a decision that is materially inconsistent with the
Council’s Long-Term Plan or Annual Plan.

Natural Environment Committee 2022-04-06

4 of 123

Natural Environment Committee
Table of Contents
1. Mihi / Karakia Timatanga - Opening ..................................................................6
2. Apologies.............................................................................................................6
3. Conflicts of Interest ............................................................................................6
4. Public Forum, Deputations, and Petitions........................................................6
5. Extraordinary and Urgent Business..................................................................7
6. Notices of Motion ................................................................................................7
7. Minutes ................................................................................................................8
7.1. Unconfirmed Minutes - Natural Environment Committee - 23 February 2022.....8
7.2. Confirmed Minutes - Catchment Sub-Committee - 18 November 2021 ............33
8. Report Items ......................................................................................................61
8.1. Update on Banks Peninsula Hydrographic Survey............................................61
8.2. Ki Uta Ki Tai: River Mouths, Hāpua and Coasts Cross-portfolio Work
Programme ........................................................................................................65
8.3. Long Term Trends - groundwater and surface water ......................................109
9. Resolution to go into Public Excluded .........................................................121
10. Next Meeting....................................................................................................123
11. Mihi / Karakia Whakamutunga - Closing.......................................................123

Natural Environment Committee 2022-04-06

5 of 123

1. Mihi / Karakia Timatanga - Opening
The meeting will be opened with a mihi whakatau, followed by a member of the Natural
Environment Committee with a karakia.

2. Apologies
At the time the agenda closed there were no apologies received.

3. Conflicts of Interest
Members are reminded to be vigilant and 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.

4. Public Forum, Deputations, and Petitions
There were no requests for public forum, deputations and petitions at the time the agenda
was prepared.
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5. Extraordinary and Urgent Business
The Chairperson will give notice of items requiring urgent attention not on the agenda as
follows.
Matters Requiring Urgent Attention as Determined by Resolution of the Natural
Environment Committee:
A meeting may deal with an item of business that is not on the agenda where the meeting
resolves to deal with that item and the Chairperson provides the following information during
the public part of the meeting:
1.
The reason why the item is not on the agenda; and
2.
The reason why discussion of the item cannot be delayed until a subsequent
meeting. The item may be allowed onto the agenda by resolution of the Natural
Environment Committee.
Minor Matters relating to the General Business of the Natural Environment
Committee:
A meeting may discuss an item that is not on the agenda only if it is a minor matter relating
to the general business of the meeting and Chairperson explains at the beginning of the
public part of the meeting that the item will be discussed. The meeting may not make a
resolution, decision or recommendation about the item, except to refer it to a subsequent
meeting for further discussion.

6. Notices of Motion
At the time the agenda closed there were no notices of motion received.
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7. Minutes
7.1.

Unconfirmed Minutes - Natural Environment Committee - 23 February 2022

Natural Environment Committee
Date of meeting

Wednesday, 6 April 2022

Author

Petrea Downey, Committee Advisor

Endorsed by

Catherine McMillan, General Manager Governance

Purpose
1.

The previously circulated minutes from the Natural Environment Committee on
23 February 2022 are to be confirmed.

Recommendations
That the Natural Environment Committee:
1.

confirms the minutes from the Natural Environment Committee meeting held
23 February 2022.

Attachments
1.

Natural Environment Committee 23 February 2022 - Unconfirmed Minutes ( With
attachments) [7.1.1 - 24 pages]
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Attachment 7.1.1

Minutes of the (4th) meeting of the Natural Environment
Committee (under COVID-19 Red Traffic Light restrictions)
held online on 23 February 2022 at 1pm.
Present
Committee Co-Chairs Councillors Claire McKay and Craig Pauling, Councillors Tane Apanui
and Phil Clearwater, Tumu Taiao Yvette Couch-Lewis and Tumu Taiao Iaean Cranwell and
Councillors Grant Edge and Megan Hands, Councillors Ian Mackenzie, Nicole Marshall,
Elizabeth McKenzie, Lan Pham, Peter Scott, Vicky Southworth and John Sunckell.

1. Mihi/Karakia Timatanga - Opening
Councillor Craig Pauling opened the meeting with a mihi whakatau, followed by
Councillor Claire McKay with a karakia.
Councillor Apanui joined the meeting at 1.03pm during the discussion on item 2.

2. Apologies
An apology for absence was received from Chair Hughey.

3. Conflicts of Interest
There were no conflicts of interest reported.

4. Public Forum, Deputations, and Petitions
There were no requests for public forum, deputations, and petitions.

5. Extraordinary and Urgent Business
There were no extraordinary or urgent business.

6. Notices of Motion
There were no notices of motion.
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Attachment 7.1.1

Councillor Clearwater joined the meeting at 1.07pm during the discussion on item 7.

7. Minutes
7.1 Unconfirmed Minutes - Natural Environment Committee
- 2 December 2021
Unconfirmed Minutes - Natural Environment Committee - 2 December 202

Resolved NEC/2022/001
Staff recommendation adopted without change.
That the Natural Environment Committee:
1.

confirms the minutes from the Natural Environment Committee meeting held
2 December 2021.
Councillor Pauling/Councillor McKay
CARRIED

Councillor Hands joined the meeting at 1.12pm during the discussion on item 8.1.

8. Report Items
8.1. CWMS -Triannual Report of Three Central Zone
Committees
Resolved NEC/2022/002
Staff recommendation adopted without change.
That the Natural Environment Committee:
1.

receives this triannual update on the three ‘Central’ Canterbury Water
Management Strategy Zone Committees on their current priorities and progress
in advancing their Action Plans and budget.
Councillor Apanui/Tumu Taiao Cranwell
CARRIED
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Attachment 7.1.1

8.2. Contact Recreation Monitoring Programme
Staff recommendation moved by Councillor Clearwater and Seconded by Councillor
Pham:
That the Natural Environment Committee:
1.

receives the information provided on current health warnings and cyanobacterial
issues.

Councillor Apanui left the meeting at 2.14pm, during discussion on the proposed motion.
The meeting adjourned at 2.15pm and reconvened at 2.18pm.
An amendment to the staff recommendation was moved by Councillor E McKenzie,
seconded by Councillor Southworth.
That the Natural Environment Committee:
1.

receives the information provided on current health warnings and cyanobacterial
issues.

2.

requests that staff formulate a process to ensure landowners in areas where
cyanobacterial blooms are increasing in frequency are well-informed as to the
seriousness of the situation and provides advice to landowners to mitigate
effects that lead to cyanobacterial blooms.
Councillor E McKenzie/Councillor Southworth
LOST

Resolved NEC/2022/003
Staff recommendation adopted without change.
That the Natural Environment Committee:
1.

receives the information provided on current health warnings and cyanobacterial
issues.
Councillor Clearwater/Councillor Pham
CARRIED
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Attachment 7.1.1

8.3. Wallaby Control Programme
Brent Glentworth joined the meeting for this item and provided a PowerPoint
presentation (attached).
Staff recommendation moved by Tumu Taiao Cranwell, seconded by Councillor Edge:
That the Natural Environment Committee:
1.

receives this programme overview and update on implementation of the National
Wallaby Eradication Programme in Canterbury.

An amendment to the staff recommendation was moved by Councillor E McKenzie,
seconded by Councillor Pham to add to the staff recommendation:
That the Natural Environment Committee add 2. and 3. below to the staff
recommendation for 8.3 Wallaby Control Programme:
2.

prioritises its advocacy work with Central Government to achieve an enduring
commitment to long-term funding for the National Wallaby Eradication
Programme.

3.

holds a workshop as soon as possible to explore the best funding and
management options for wallaby eradication, including consideration of the
highly successful Wallaby Board model.
Councillor E McKenzie/Councillor Pham
CARRIED

Councillors McKay and Scott abstained from voting on the above recommendations
and requested that their abstention be recorded.
Resolved NEC/2022/004
That the Natural Environment Committee:
1.

receives this programme overview and update on implementation of the National
Wallaby Eradication Programme in Canterbury.

2.

prioritises its advocacy work with Central Government to achieve an enduring
commitment to long-term funding for the National Wallaby Eradication
Programme.

3.

holds a workshop as soon as possible to explore the best funding and
management options for wallaby eradication, including consideration of the
highly successful Wallaby Board model.
Tumu Taiao Cranwell/Councillor Edge
CARRIED
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Attachment 7.1.1

11. Meeting Duration
Pursuant to Standing Orders 4.2 ‘No meeting can sit for more than two hours
continuously without a break of a least ten minutes unless the meeting resolves to
extend the time before a break.’
Resolved NEC/2022/005
That the Natural Environment Committee:
1.

resolve to extend the time required before a break of at least ten minutes, for at
least 30 minutes unless the meeting is almost completed.
Councillor Pauling/Councillor McKay
CARRIED

Councillor Scott left the meeting at 3.26pm during discussion on item 8.4.

8.4. Update on Kaitiakitanga Mahinga Kai Initiative
Resolved NEC/2022/006
Staff recommendations adopted without change.
That the Natural Environment Committee:
1.

receives the Kaitiakitanga Mahinga Kai initiative update.
Councillor Clearwater/Tumu Taiao Couch-Lewis
CARRIED

Councillor Hands left the meeting at 3.51pm during discussion on item 8.6.

8.6. Canterbury Biodiversity Champions update: shared
regional approach
Councillor Pham provided a PowerPoint presentation for this item (attached).
Resolved NEC/2022/007
Staff recommendations adopted without change.
That the Natural Environment Committee:
1.

receives the report of work of the Canterbury Biodiversity Champions, which
provides options for progressing shared regional approaches to address
biodiversity roles, responsibilities and action in Canterbury

NaturalEnvironment
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Attachment 7.1.1

2.

notes that the Canterbury Biodiversity Champions have identified that an
increase in focus and resources across Canterbury councils is required to
address ongoing biodiversity decline and implement national direction and
shared regional approaches.
Councillor I Mackenzie/Councillor Edge
CARRIED

Due to another meeting required to start at 4pm which would cause this meeting to lose its
quorum, items 8.5 and 8.7 were deferred to the next meeting.

8.5. Update on Banks Peninsula Hydrographic Survey
This item was deferred to the next meeting of this Committee.

8.7. Ki Uta Ki Tai: River Mouths, Hāpua and Coasts Crossportfolio Work Programme
This item was deferred to the next meeting of this Committee.

9. Next Meeting
The next meeting will be held on 6 April 2022 at 1pm.

10. Mihi/Karakia Whakamutunga - Closing
A karakia was provided by Councillor Claire McKay.
Meeting concluded at 4.02pm.

CONFIRMED: _________________________________
Co-Chair Councillor McKay
Councillor, Environment Canterbury

__________________
Dated: 6 April 2022

CONFIRMED: _________________________________
Co-Chair Councillor Pauling
Councillor, Environment Canterbury

__________________
Dated: 6 April 2022
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Attachment 7.1.1

Bennett's Wallaby, NEC.
Biosecurity New Zealand

Brent Glentworth

Current RPMP Objectives:
National Wallaby Management Programme
Wallaby are listed in the Sustained Control Programme.
• Within the Containment area Land occupiers are required to
AJ
Stewart | Senior
Advisorpopulations
– Wallaby Operations
Lead
maintain
wallaby
at
or
below level 3 G‐Scale.
Sam Beaumont | Senior Advisor – Wallaby Programme Lead
• ECan will follow up on reports and carry out control on wallaby
outside containment to avoid establishment of new
populations.
• N.W.E.P Partnership‐ 27 million /4 years, then 7 million
annually
Natural Environment Committee 2022-04-06
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Attachment 7.1.1
Impact to Biodiversity

Impact to Production

Issue`s with
wallaby control:
Not all Landowners
are concerned about
the issue & damage
caused at low levels.
Largely nocturnal.
Very mobile pest.
Detection issues.
Shooting overused.
•

High dietary overlap with farm stock.

•

3 wallabies equate to 1 stock unit for pasture consumption.

•

Faecal pasture fouling displaces stock.

•

Damage to fence integrity over time.

•

Impact to production forestry (> 30 % seedlings destroyed).

Baiting:
disruptive to farming.

• Destroy palatable native and endemic seedlings in bush areas
(difficult to isolate impact of wallaby alone, > other pests).

• Changes species composition at all levels of flora structure.

Some social licence
issues on its use.

• Impacts on invertebrate and bird species which rely on those
species.
• Damage alpine Daisy’s (Celmisia), Blade plucking.

Shortage of available
tools.
Natural Environment Committee 2022-04-06
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Attachment 7.1.1

All Wallaby Reported Outside Containment, Against Number Destroyed
1997- December 2021= 1985 Reported and 1399 Destroyed
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Attachment 7.1.1

Our strategic approach aligns with the three work
stream priorities identified by the NWEP….
•

Continue to control known breeding populations outside
the containment area to locally eradicate (Mackenzie, TMA
and South Waitaki MUs).

•

Search wider areas outside the containment area to
ensure no unknown populations exist.

•

Intensive control within the containment area buffer /
fringe areas to reduce wallaby spread.

Purple O/C = low to very low levels of wallaby, methods primarily
search & destroy with dogs in holding cover/high tussock, ground
shooting with thermal equip. occasional heli thermal, heli snow
shooting, small feratox ops where feasible.
Yellow I/C = high & medium levels of wallaby, primarily strategic &
coordinated poison operations, 1080 aerial pellets in country that can
be destocked for 5 months, hand laid feratox where stock required
sooner, followed up by heli shooting. Lower surrounding improved
country thermal night shooting.
Unshaded central and eastern containment, some inspection and
advice‐only. Potential to work with farmer groups who invest in wallaby
fencing. Hard to safeguard from re infestation.

Natural Environment Committee 2022-04-06

19 of 123

Attachment 7.1.1

Proposed VTA Operations – Winter 2022
• Purple = 2021 (executed)

Red = 2022 (proposed)

• Hui with our rūnanga partners ‐ Arowhenua, Waihao & Moeraki.
listen to concerns with regard to significant or sensitive sites, if possible
cultural advisors may suggest alternate plan or options. Completed.
• Conversations with landowners around winter 2022 plans. Completed.
• Tender to contractor supplier panel out for aerial quotes. In Progress.
• Successful operators to be chosen by end of Feb
Then landowners to receive Funding Agreements for signing.
• Control operations will work on the gains made in 2021.
• Where possible more intensively farmed areas against the western
containment boarder will be worked by Thermal equipped shooters.
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Attachment 7.1.1

What guides our control methodology and their application:
‐ Knowledge from a team with many decades of vertebrate pest
control experience.
‐ Methods largely tailored to infestation levels and the location
involved.
‐ Backed and guided by science and research.
‐ Most efficient use of the funding.
‐ Approval by the landowners involved,
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Attachment 7.1.1

Canterbury
Biodiversity
Champions
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Attachment 7.1.1

Context: National and
regional direction for councils
Strategic direction
• Te Mana o Te Taiao 2020‐2050
• Canterbury Biodiversity Strategy
Regulatory roles and requirements (RMA)
• NPS for Indigenous Biodiversity
• NPS for Freshwater Management
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Mayoral Forum keen to tackle Biodiversity
challenge…
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Canterbury Biodiversity Champions
• 1 elected member from each Canterbury council
• Feb 2021 – met ≈6x
Purpose from the TOR:
get our colleagues amped about
biodiversity and to advocate for
our councils’ and communities’
roles in weaving biodiversity
through our living and working
landscapes.
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Shared regional approach
information gathering project
Info gathering

Analysis

Options

Natural Environment Committee 2022-04-06

Outline Local Govt. biodiversity requirements
Identify current council biodiversity activities
Determine ‘Gap’

Highlight opportunities for shared regional
approach & Biodiversity Champions advocacy
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Attachment 7.1.1

Info gathering

"Council are
recognising
biodiversity more
and have boosted
funding for staffing
this year"

“Thousands of hectares
have been converted to
pasture over the last
two decades, yet no
vegetation consents
have been raised”

Natural Environment Committee 2022-04-06

“We don’t
know what’s
there”

“We got a quote for $3.2m
to do the hundreds of SNA
sites on hundreds of
hectares”

“We’re operating in a void –
each Council is fighting its
own battles”
“How do we know whether
our biodiversity is
regionally important or
not?”

“Council thinks it’s
an ECan
responsibility”

“More than half of
our identified sites
are lost or
deteriorating”

“Need a philosophy of
collaboration, otherwise we
end up with [landowner]
ecologists fighting [council]
ecologists in the Environment
Court”
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Analysis

Key themes/gaps
• No consistent strategic approach (within or amongst councils)
• Lack of information (locations of high‐value biodiversity, threats and
pressures, actions necessary to protect)
• No comprehensive biodiversity monitoring
• Regulatory mechanisms insufficient
• Limited range of non‐regulatory mechanisms
• Biodiversity undervalued relative to other Council priorities
• Insufficient resource and budget allocated
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Opportunities for shared regional approach
GAPS
No consistent strategic approach
Lack of information/data

OPPORTUNITIES
Revitalise Canterbury Biodiversity Strategy and
support local council strategies that align

No comprehensive biodiversity monitoring

Improve regional data, monitoring and reporting

Regulatory mechanisms insufficient

Engage with national policy developments

Limited non‐regulatory mechanisms

Advocacy, elevating biodiversity as a priority

Biodiversity undervalued
Insufficient resource and budget

Increase funding and resourcing
Others…?
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Next steps
• Mid-march meeting – develop recommendations of actions in
shared regional approach and report to Mayoral Forum
• Future Biodiversity Champions and staff meetings.
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NPSIB summary
• RMA has always required the protection of significant biodiversity
(30+ yrs)
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7.2.

Confirmed Minutes - Catchment Sub-Committee - 18 November 2021

Catchment Sub-Committee
Date of meeting

6 April 2022

Author

Petrea Downey, Committee Advisor

Endorsed by

Katherine Harbrow, Director Operations

Purpose
1.

To receive the minutes from the Catchment Sub-Committee meeting held on
18 November 2021.

Recommendations
That the Natural Environment Committee:
1.

receives the minutes from the Catchment Sub-Committee meeting held
18 November 2021.

Attachments
1.

CONFIRMED Catchment Subcommittee 18 November 2021 Minutes ( Redacted)
[7.2.1 - 27 pages]
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Minutes of the 3rd meeting of the Catchment Sub-Committee
held in the Council Chamber, 200 Tuam Street,
Christchurch, on Thursday, 18 November 2021 at 2pm.
To adhere to Covid-19 alert level restrictions, no public were in
attendance, except those attending for the deputation.
Contents
1.

Mihi/Karakia Timatanga - Opening

2.

Apologies

3.

Conflicts of Interest

4.

Public Forum, Deputations and Petitions

5.

Minutes

6.

Matters Arising

7.

Information Item
7.1

River Management

8.

Notices of Motion

9.

Extraordinary and Urgent Business

10.

Next Meeting

11.

Mihi/Karakia Whakamutunga - Closing

Present
Committee Co-Chair Councillor Ian Mackenzie and Committee Co-Chair Tumu Taiao Iaean
Cranwell (via audio/visual link), and Councillors Phil Clearwater, Grant Edge, Claire McKay,
Elizabeth McKenzie, Craig Pauling*, Peter Scott, and John Sunckell.
(* via audio/visual link)

In attendance

Councillor Lan Pham.

Management and officers present
Katherine Harbrow (Director Operations), Dr Tim Davie (Director Science), Nick Daniels
(General Manager, Field Operations), Leigh Griffiths (Manager, Rivers), Helen Greenep
(Scientist), Petrea Downey (Committee Advisor) and Barbara Strang (Committee Advisor).
Report Writers and other staff were also present via audio/visual link.
Councillor Sunckell left the meeting at 2.01pm during item 1.

Natural Environment Committee 2022-04-06

34 of 123

Attachment 7.2.1

1.

Mihi/Karakia Timatanga - Opening
Co-Chair Councillor Ian Mackenzie opened the meeting, welcomed everyone to the
meeting and chaired the meeting.
The karakia for the day had been made at the Audit, Finance and Risk Committee held
at 10.30am.
Members were reminded of the Terms of Reference which explained the purpose of the
Catchment Sub-Committee.

2.

Apologies
Apologies for absence were received from Chair Jenny Hughey and Tumu Taiao
Yvette Couch-Lewis.

3.

Conflicts of interest
No conflicts of interest were declared.

4.

Public Forum, Deputations and Petitions
There were no requests for public forum or petitions. There was one deputation.
4.1

Deputation - Robert Johnston
Robert Johnston provided a deputation on river ratings in Canterbury and the
rating structure.

Information was provided prior to the meeting (attached).
Councillor Sunckell returned to the meeting at 2.21pm during questions to the deputation.
The Chair thanked Robert and Jean for their attendance and for Roberts
presentation.
CATCHMENT SUB-COMMITTEE RESOLVED
That the Catchment Sub-Committee:
1.

receives the deputation from Robert Johnston, regarding agenda item 7.1 –
Catchment Sub-Committee Report, on river rating in Canterbury and the
rating structure.
Councillor Scott/Councillor Edge
CARRIED
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5.

Minutes
The minutes of the 2nd meeting of the Catchment Sub-committee held on 7 October
2021 were accepted as an accurate record of the meeting, with a correction to the
information listed in 7.1.
CATCHMENT SUB-COMMITTEE RESOLVED
That the Catchment Sub-Committee:
1.

confirms the minutes, from the Catchment Sub-Committee meeting held
7 October 2021, as amended.
Councillor McKay/Councillor McKenzie
CARRIED

Councillor Scott left the meeting at 2.32pm and returned at 2.37pm during discussion on
item 6.
6.

Matters Arising
Note that recommendations 1 and 3 of item 7.1 will be going to the Natural
Environment Committee for its consideration.

Councillor Scott left the meeting at 3.10pm during questions on item 7.1.
7.

Information Items

7.1

Catchment Sub-Committee Report
Refer page 24 of the agenda.

Staff spoke to the report, which included information on flood recovery, braided river
revival, gravel management, regional parks and funding.
The following points were made:
-

Flood recovery. Significant tenders are currently out for flood recovery for more
permanent repairs for Orari, Waihi and Ashburton/Hakatere Rivers.
A number of Rating District Committee meetings have been held over October and
November 2021.
Gravel demand remains very steady
Flood frequency estimate table was prepared by the hydrology team.

STAFF RECOMMENDATION
That the Catchment Sub-Committee:
1.

notes that the first co-funded project to support COVID19 Recovery is now
complete

2.

notes the report on land use change on the margins of braided rivers and the
intention to engage through national planning reforms.

The meeting adjourned at 3.21pm and reconvened at 3.23pm.
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CATCHMENT SUB-COMMITTEE RESOLVED
That the Catchment Sub-Committee:
1.

notes that the first co-funded project to support COVID-19 Recovery is now
complete

2.

notes the report on land use change on the margins of braided rivers and
the intention to engage through national planning reforms.
Councillor Clearwater/Councillor Sunkell
CARRIED

A motion was moved by Councillor Pauling, seconded by Councillor Sunkell:
That the Catchment Sub-Committee:
3.

investigate further options and actions to address Canterbury Water
Management Strategy (CWMS) and the Canterbury Regional Policy
statement to preserve the natural character of braided rivers.
Councillor Pauling/Councillor Sunkell
CARRIED

A motion was moved by Councillor Mackenzie, seconded by Councillor Sunkell:
That the Catchment Sub-Committee:
4.

RECOMMENDS to the NATURAL ENVIRONMENT COMMITTEE that
Environment Canterbury’s officers consider engaging with willing
landowners, who were significantly affected by the June 2021 floods, to
gauge support for the protection, enhancement and redesign of new
backwaters, wetlands and streams in or near the river margins/berms, that
may have been left as a result of the floods.

Note:Advice could be offered as to what funding and other assistance might be
available.
Councillor Mackenzie/Councillor Sunkell
CARRIED
8.

Notices of Motion
There were no further notices of motion.

9.

Extraordinary and Urgent Business
There were no extraordinary or urgent business items.
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10.

Next meeting
The next meeting will be held in 2022, a date to be determined.

11.

Mihi/Karakia Whakamutunga - Closing
The Chair thanked everyone for their participation.
Karakia: The closing Karakia for the day was provided by Councillor Pham.
The meeting concluded at 3.28pm.

CONFIRMED 9TH MARCH 2022

Councillor Ian Mackenzie (Co-Chair) ________________________________________

Tumu Taiao Iaean Cranwell (Co-Chair) _______________________________________
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RIVER MANAGEMENT REVIEW & FUNDING URGENTLY NEEDED
The massive rain event of May 30th / 31st triggering devastating
flooding and erosion in many parts of Mid and Central Canterbury
highlights the serious problems with and shortcomings of our current
river management.
The excellent article by Nadine Porter [ The Press/Stuff July 17 th ]
forms the basis for further examination and urgently needed review
of Soil Conservation and River Management, not only in Canterbury
but across New Zealand.
The article focusses on two badly affected areas –the Ashburton and
the Okuku. But the problem is not confined to those areas or
farmers-- it is more widespread . The mid reach of the Ashley river
for example [ Gorge Bridge to the Okuku confluence] is one which
Ecan ,in all practical terms ,has neglected since the early 1990’s.
The article importantly covers some of the legislative history, notably
the Soil Conservation and Rivers Control Act of 1941 , the
responsibilities and provisions contained therein becoming the
responsibility of the Catchment Boards / Commissions throughout
New Zealand. After 5 decades, in 1989 , with the reorganization of
Local Government, came the dissolution of the Catchment Boards,
the formation of the Regional Councils and then the RMA in 1991.
At the same time many rivers and drainage schemes were reformed
into ‘river rating areas’ –there are now 59 of them Canterbury wide,
all with a local committee, all rating local and/or adjoining affected
landowners and with an agreed annual program of works, these are
all administered by Ecan, by and large very well.
The key point is that the responsibility ‘to minimize and prevent
damage from flooding and erosion to adjoining land’ under the 1941
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Legislation still exists. That legal responsibility was passed to Ecan
upon its formation and it is timely that Ecan is reminded of that.
The question is ‘Has Ecan performed its duties and responsibilities
for which it is legally obligated satisfactorily’ ? The answer is both
yes, in some areas and on some rivers, but an emphatic no, with
respect to others --notably the Ashley [part] , Okuku, Selwyn[part]
and now as highlighted, the Ashburton it would seem.
I have long argued for and submitted on , the need for Central
Government to reinstate the historical VOTE SOIL & WATER whereby
successive Governments for nigh on 5 decades were favorably
disposed to allocate monies annually to the Soil Conservation &
Rivers Control Council. It was then their job to allocate and apportion
that Central Government funding to the Catchment Boards [now
Regional Councils or Unitary Authorities] all over New Zealand for
local works in their region. A local contribution was required,
typically 1 for 2, or 1 for 1 , less administration , and it was a huge
help. That was a wonderful scheme, but abandoned in 1989 and
should be reintroduced.
However some Canterbury rivers were never included in ‘river rating’
areas. Locally the mid section of the Ashley river [Gorge bridge down
to the Okuku confluence] and the Okuku itself were left out.
Despite my requests ,submissions and protestations since the mid
1990’s , Ecan have failed to initiate an expansion of, or introduction
of a rating scheme on these forgotten reaches without which there is
no revenue and therefore little interest or action, resulting in two
choked rivers and the cause of many of our problems. The old
braided river becoming choked with gorse , broom , willows and Old
Man’s Beard, out of sight from the public view [ few nearby roads ]
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out of mind and inhibiting the natural flow of the river in the main
stem forcing it into the banks and hence the erosion and land loss.
By contrast, the lower reach of the Ashley [down to the coast] has
had a rating system and an annual program of works in place for
decades, raise and spend nearly $1m per year and is highly successful
Since Ecan was formed, our property, Ashley Gorge Station, has lost
around 4 to 5 ha of lower terraces and 2 ha of high terrace----all
gone. This adds on to a similar area lost before the program of works
under Catchment Board guidance of the 50’s, 60’s ,70’s and 80’s
which was a great success.
Accordingly , and with 3 km of frontage on our flats and little
likelihood of other assistance in the short term ,we resolved to spend
our own money to try and avert further erosion and loss of land.
With an Ecan river engineer’s help, we designed and installed
$80,000 plus worth of protection works on a short section this last
March at our expense. Not all , but most of this, withstood the
ravages of the recent flood as we took another king hit further
downstream. But without that investment in March we would have
lost at least another 4 to 5 ha of lower terrace. Thank God we spent
that money.
But what with the future----there are two key messages.
1

Ecan should immediately engage with other Regional Councils
throughout New Zealand ,through its membership of the
Regional Affairs Committee,[all Regional Councils belong] to
prevail upon Central Government to reinstate VOTE SOIL
WATER and re-establish the Soil Conservation and Rivers
Control Council [or a similar body] and once again have a
formalized structure and funding in place nation wide .
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2

And Ecan should immediately initiate discussion with the
Waimakariri District Council and the District community and
ratepayers and actively advance a new rating area and system
embracing all of the Ashley and Okuku catchments from the
coast to the foothills . After all the Waimak Eyre Cust [WEC]
rating scheme [which protects Christchurch] extends from the
city right up to the foothills and headwaters of the Eyre and
Cust rivers. More than $3m is being spent on the Waimakariri,
Eyre and Cust rivers on an annual basis now. A differential
rating system could be modelled on the WEC scheme
according to classes of benefit.

This long term funding [revised rating ] mechanism needs to be
established urgently for the Ashley and Okuku catchments then an
expanded program of works agreed and implemented.
The argument used in 1989 at the time of Local Government
reorganization when central Government VOTE SOIL & WATER
funding was stopped, was not valid then and even less so today.
The Local Government Commission argued then that the river
systems had been brought up to a high enough standard for local
communities to be able to look after them with local funding.
That has been proved to be a fallacy many times since , vis the
Edgecombe floods , the Manawatu river flooding early 2000’s .
Franz Joseph river flooding, the massive Ashley flood in July 2017
when we lost another 2 ha—gone, the recent huge Canterbury
rain event of May 30th,31st, and even more recently, the
devastating floods on the West Coast and Marlborough. These are
just a few that come to mind ,but there have been many more.
The Duncan Cotterill / Milne and Forward advice that District
Councils also have a key role particularly for gravel extraction is
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interesting and important. By extension the Waimakariri D C in
particular have been remiss in not taking an active interest in
protecting a 200 meter long spur which was part of their drainage
assets – taking Deep Creek flood waters out to the Ashley river
via a diversion channel through this property, constructed by the
Catchment Board and handed to the local authority with the
responsibility for its maintenance back in 1958. When I asked
them to support my appeals to Ecan for action and help to
protect their own infrastructure being swept out to the river ,
Waimakariri DC declined.—Now 180 of the 200 meters is washed
away—gone. WDC really don’t care which , given their
responsibilities for their assets is a huge disappointment.
Disappointingly, Ecan for 27 years turned a deaf ear to my
appeals. And for 9 of those years when I was a Regional Councilor
myself, they listened even less. They hid behind a “conflict of
Interest“ curtain.
Only when, in 2019 I engaged legal counsel to assist in a
submission, did the then Chair “direct” his staff to take seriously
the problems on the Ashley. Prior to that they ‘ noted this’ and
‘noted that’ but did nothing. Even then it took a helicopter
inspection, again at our expense, to show the 4 or 5 Staff and 1
Councilor the disgraceful state of this abandoned mid-section of
the Ashley river, which together with the Okuku, have been put in
the too hard basket for too long. Only now is there some action.
Ecan have been both good and shocking , depending on your
problem and viewpoint. The Communications Section is very
good at putting out the positive spin on some issues but neglects
to acknowledge the many problems and shortcomings that exist.
Their river engineers and senior staff are very good, but it has
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been a very long battle to finally get some action and
acknowledgement of these very real problems, not just in the
Ashley.
However, earlier this year Ecan did apply some Central
Government funding for a vegetation clearance , braided river
enhancement program in the Ashley, courtesy of left over ‘shovel
ready’ Government money but this is now mostly washed away.
Also the deposition and build up of gravel in these rivers is a
natural process and a matter for Ecan to manage [vis the 1941
legislation] This it does through its gravel extraction consenting
process. But clearly as this May event has highlighted in Mid
Canterbury, not well enough in some rivers which is a real worry.
Ecan particularly, need to re-set their priorities and focus on their
core responsibilities. These weather events have been happening
for thousands of years and Ecan and the CCC have records for
them for more than 100 years . On this property we have
recorded rainfall and rain events for 98 years . A big flood event
occurs on average around every 7 to 8 years---this one May 30 th,
31st was actually the biggest recorded here with 12.5 inches in 48
hours . But behind us in Lees Valley in the Townsend catchment,
over 16 inches was recorded which exacerbated the problems in
the Ashley.
These big rain events will happen again be assured and all
Councils and communities are neglectful if we do not better
prepare for them.
Ecan should remember---- those historical obligations from the
1941 legislation are important, are relevant and are still binding .
Soil conservation and flood control are just as important today as
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ever and there are serious gaps in the system which need to be
addressed and filled.

Robert H M Johnston MNZM Dip VFM
Ashley Gorge
, Oxford.
20th July 2021
Formerly
Meat & Wool Board’s Electoral Committee 1973-75
N Z Wool Board director 1975-78 1980-83
Wool Research Organization Executive. 1975-78 1980-83
International Wool Secretariat [IWS] Board - London
1978
& 1980-83
Ecan Councilor Nth Canterbury 1998- 2007 [ Deputy Chair
2004-07]
Natural Resources Regional Plan [NRRP]
Commissioner 2006 -10 [for runner to Land & Water Plan]
Currently
Oxford Rural Drainage Committee [ former Chair]
Ashley Gorge Reserve Advisory Committee

Note
Robert Johnston was awarded a MNZM in 2007/08 New
Year Honors for services to Agriculture , the Wool Industry , Local
Government and the Community.
Waimakariri District Council Community Services Award 2007
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8. Report Items
8.1. Update on Banks Peninsula Hydrographic Survey
Natural Environment Committee report
Date of meeting

Wednesday, 6 April 2022

Author

Dr Fiona Shanhun, Davina McNickel

Responsible Director

Dr Tim Davie, Director Science

Purpose
1.

This paper provides an update on the hydrographic survey work to map the sea floor
around Te Pātaka o Rākaihautū/Banks Peninsula.

Recommendations
That the Natural Environment Committee:
1.

receives the information on the progress of the hydrographic survey work,
which will ultimately result in a better understanding of subtidal habitats and
ecosystems around Te Pātaka o Rākaihautū/Banks Peninsula.

Key points
2.

This work represents a significant investment into understanding marine ecosystems
around Te Pātaka o Rākaihautū, and the data gathered will provide a foundation to
inform environmental management decisions for years to come.

3.

Together with rūnanga and agency partners, Environment Canterbury is currently in
the process of procuring a science partner. As well as producing maps of the sea floor,
the science partner will need to adapt, innovate, and incorporate additional research
elements as they respond to evolving rūnanga, agency and community needs and
opportunities as the project progresses.

4.

A science partner is expected to be contracted in March 2022, with initial project work
to begin in April 2022.

Background
5.

As part of Land Information New Zealand’s (LINZ) long-term national hydrographic
survey plan, Banks Peninsula has been identified as a priority area for survey work.
The purpose of LINZ’s hydrographic survey work is to facilitate safe navigation to
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support commercial and recreational shipping. LINZ seeks opportunities to partner with
other agencies to support the collection of broader datasets which can be used to
inform decisions relating to environmental management.
6.

Environment Canterbury and the Department of Conservation have made a financial
and resource commitment to expand the survey area. The expanded survey will
extend into areas around the peninsula not included in the LINZ survey, specifically
focusing on areas shallower than 10 m water depth.

Image 1: Banks Peninsula hydrographic survey area: Red - LINZ survey area, Yellow extended survey area funded by Environment Canterbury and the Department of Conservation.

7.

Combining this additional work with LINZ’s survey work provides an opportunity to
leverage funding to improve rūnanga, community and agency knowledge and
management of subtidal habitats and ecosystems around Banks Peninsula. This
information is timely to support the development of the ki uta ki tai integrated planning
framework.

8.

Initial multibeam bathymetry and backscatter data were collected by Discovery Marine
Limited (DML), a hydrographic mapping provider contracted to LINZ, between October
and December 2021.

9.

DML has completed all necessary field work for the first year of the project, and
together with LINZ, DML’s focus is now on data processing. All data will be publicly
accessible in due course.

10.

Environment Canterbury, the Department of Conservation and rūnanga members are
committed to working collaboratively with a science partner who will interpret the
multibeam bathymetry and backscatter data, undertake seabed ground truthing (of
both sediment and ecological characteristics) and deliver end products that meet
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specific management, science, rūnanga, customary fisheries, community and statutory
planning needs.
11.

This project requires a partnership-focused approach that honours and incorporates
tikanga and mātauranga Māori. It also requires research to understand the impacts of
anthropogenic activities and large-scale drivers of change on Banks Peninsula subtidal
habitats and ecosystems, and how the resulting impacts could influence ecosystem
and customary fisheries management approaches.

12.

The science partner will:

13.



apply scientific methods to deliver resource management-focused products



use a social and educational approach to engage with diverse audiences



bring co-funding to support a range of research activities.

We are currently engaged in a procurement process for this project which will result in
a science partner being contracted to support the delivery of this work. A final decision
on the preferred science partner was made in February 2022. The contract is expected
to be finalised in March 2022, with initial project work to begin in April 2022. The
contract with the science partner will run until June 2024.

Cost, compliance and communication
14.

There are currently no cost, compliance and communication implications.

Financial implications
15.

Funding for this project ($1.8 million over three years) has been committed through the
Managing the Coastal Environment Programme as part of the Long-Term Plan 202131. The Department of Conservation has committed an additional $100,000 thus far,
and is providing significant in-kind resource through access to boat time and a skipper
on their vessel Kahukura.

16.

Funding to support the involvement of rūnanga members has not yet been finalised,
but staff are conscious of the need to recognise, value and remunerate partners
appropriately. Funds to support this will be drawn from the existing budget.

Risk assessment and legal compliance
17.

Procurement specialists have been involved with all aspects of the procurement
process to assist with managing any procedural risks.

18.

Risks to delivery arising from COVID-19 restrictions and/or associated health
implications have been discussed with our preferred science partner, and risk
management discussions with project managers and partners are ongoing. A full risk
management plan will be developed once the science partner has been contracted.
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Engagement, Significance and Māori Participation
19.

The initial focus of this project is on Banks Peninsula’s Southern Bays and Akaroa
Harbour. Staff have been working in partnership with Ōnuku and Wairewa rūnanga
members to determine the extent of the survey area, develop the scope of the Request
for Proposals for a science partner, and select a science partner.

20.

Partnerships with Banks Peninsula rūnanga are central to the design, delivery and
success of this project. Engagement with Koukourarata and Ngāti Wheke will develop
as the project extends towards the Peninsula’s eastern and northern bays.

21.

Ōnuku and Wairewa rūnanga members have expressed their view that this work is
primarily a partnership with Papatipu Rūnanga, and Te Rūnanga o Ngāi Tahu will be
informed as appropriate as the project evolves.

Climate Change Impacts
22.

Climate change will be considered in aspects of this work that address large-scale
drivers of change on subtidal habitats and ecosystems around Banks Peninsula. It
does not have a material impact on the information provided in this paper.

Communication
23.

A public open day was held in December 2021 where members of the Akaroa
community were invited to see the DML boats at the wharf and discuss the project with
staff from LINZ, Environment Canterbury, Department of Conservation and DML. This
followed a field trip where senior staff from partner organisations were able to
experience operations on board the large DML survey vessel, ‘Tranquil Image’.

24.

Further community events will be held throughout the next phase of the project and
have been included as required deliverables in the project scope.

Next steps
25.

The contract with our science partner is expected to be finalised in March 2022. It is
anticipated that initial project work will begin in April 2022.

26.

Further updates will be provided to the Natural Environment Committee as the project
progresses.

File reference
Legal review
Peer reviewers

Cameron Smith, Senior Strategy Manager
Judith Earl-Goulet, General Manager - Regulatory Services
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8.2.
Ki Uta Ki Tai: River Mouths, Hāpua and Coasts
Cross-portfolio Work Programme
Natural Environment Committee report
Date of meeting

Wednesday, 6 April 2022

Author

Verity Halkett

Responsible Director

Dr Tim Davie, Director Science

Purpose
1.

This report provides the Natural Environment Committee with an overview of LongTerm Plan 2021-31 cross portfolio work programmes and projects related to
monitoring and improving the health of river mouths, hāpua and coasts.

2.

This is the third and final report in the ki uta ki tai (mountains to the sea) series being
presented to the Committee and draws together key work across Biodiversity and
Biosecurity, Water and Land, and Climate Change and Community Resilience
portfolios. The previous report in the series provided an overview of plains, lowland
streams and urban waterways and the first covered the hill and high country.

3.

This ki uta ki tai paper complements the Committee agenda items on the Council’s
Kaitiakitanga Mahinga Kai initiative, the Contact Recreation Monitoring Programme,
and the Banks Peninsula hydrographic survey work.

Recommendations
That the Natural Environment Committee:
1.

receives the report Ki Uta Ki Tai: river mouths, hāpua and coasts cross-portfolio
work programme overview.

Background
4.

Environment Canterbury has many Long-Term Plan 2021-2031 work programmes and
on-the-ground projects to improve the health of the region’s river mouths, hāpua and
coastal environments. This work is often undertaken in partnership with papatipu
rūnanga, zone committees, territorial authorities, landowners, statutory bodies and
community groups.

5.

Environment Canterbury has key regulatory responsibilities across the Resource
Management Act 1991, the Maritime Transport Act 1994, and the Biosecurity Act 1993
in the coastal marine areas.
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Key Coastal science project: Hāpua fish survey project
6.

Environment Canterbury is leading a multi-agency investigation into the state and
health of braided river hāpua fish communities. This is in response to iwi and
community concern that fish populations have declined, particularly smelt/paraki. The
Department of Conservation, North Canterbury Fish and Game, and Central South
Island Fish and Game are key partners in the research that also involves multiple other
organisations, rūnanga and the community.

7.

Smelt/paraki are a small silvery fish that are a critical food source for predatory fish
and nesting birds in hāpua ecosystems. There are two species of smelt; common
smelt are found throughout New Zealand, while Stokell’s smelt are found only in the
coastal reaches of Canterbury’s braided rivers. The Stokell’s smelt historically
migrated from the sea into the lower river environments in huge numbers over
summer. There is public concern that a reduction in smelt numbers has led to the poor
condition of trout and starving river bird chicks.

8.

The fish communities of the Rakaia, Rangitata and Hakatere/Ashburton hāpua were
surveyed in November 2020 and February 2021 using a variety of netting, electric
fishing, and molecular DNA techniques. A similar survey of the Waitaki hāpua was also
conducted in December 2021.

9.

More regular fortnightly surveys of the Rakaia hāpua fish communities are ongoing
having started in early October 2021. These surveys will continue through to the end of
March 2022 to capture seasonal changes in the fish communities associated with the
key spring-autumn fish migration period. This data will be compared with data from
similar surveys conducted by the Ministry of Agriculture and Fisheries in the 1980s,
when some hāpua were last surveyed.

10.

Environment Canterbury has also commissioned National Institute of Water and
Atmospheric Research (NIWA) to undertake interviews of river mouth users (e.g.,
anglers) at the Rakaia, Rangitata and Hakatere/Ashburton rivers to gain their views of
how hāpua habitat and fish communities have changed over time. A report compiling
their observations will be published.

11.

Based on results so far, there is concern that the abundance of some fish species has
decreased over the last 40 years. Preliminary data shows that there has likely been a
substantial decrease in Stokell’s smelt numbers. More work is required to closely
compare the current health of hāpua fish communities with those present forty years
ago. It is also anticipated that a specific study will be commissioned to investigate the
potential causes of the decline in the smelt fishery.

12.

Rūnanga and community members interested in the project are being kept up to date
with the findings as the project progresses. Wider Environment Canterbury
communications and next steps are planned for the conclusion of the project.
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Examples of projects to monitor and restore the region’s river
mouths, hāpua and coastal environments
13.

The following provides a summary of some of the key projects and work programmes
being undertaken across the region and within the northern, central and southern
zones of Canterbury to monitor and restore the health of coastal environments.
Projects typically:

span over multiple years

have multiple agency/partner/non-governmental organisation/community
involvement

take a catchment approach, and

leverage external funds.

14.

The summary enables the Committee to take a holistic view of the range of projects
and activities occurring within the region’s coastal environments.

Regional projects and work programmes
15.

Regional Coastal Environment Plan review: The Coastal Environment Plan is being
reviewed as part of the development of an integrated regulatory framework to better
manage environmental issues in the region. The review takes a co-design approach;
vision and direction will be developed together with mana whenua through a series of
wānanga. A range of technical work is being undertaken to identify and assess the
issues and activities impacting the coastal and marine environment.

16.

Continuous hāpua monitoring: There are four permanent hāpua water level and
water quality monitoring sites across the region. Flooding in May 2021 impacted the
functionality of the sites at the Waiau Uwha hāpua and the Hakatere/Ashburton hāpua.
The monitoring equipment at the Waipara hāpua site was vandalised in mid-2021 and
it is currently not operating. The Hurunui water level/quality and camera site is still
operating. Reinstating the non-functioning sites is planned as part of the work
programme.

17.

Coastal survey profiles: Beach sediment volume, beach height and movement, for
example erosion or accretion have been surveyed annually since at least 1990 at the
Rakaia, Ashburton and Waitaki hāpua.

18.

New Coastal Team: In mid-2021 a coastal team was formed to provide integrated
delivery of Environment Canterbury coastal functions. This team focuses on the
coastal marine area (CMA) and also the land, rivers and wetlands adjacent to the
CMA. The team provides advice to customers and stakeholders across all coastal
queries, including requirements under the Resource Management Act and Maritime
Transport Act, and workstreams under the Long-Term Plan.

19.

Coastal communications networks: Project to extend the vessel monitoring and
very high frequency (VHF) radio communications used by the Harbourmaster's Office
and Lyttelton and Timaru port companies. This will provide full coverage of our
coastline by establishing additional sites near Kaikōura and Waimate.
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20.

Region-wide berm transition projects: Infrastructure project to provide strategic
flood management with extensive targeted weeding and the planting of native
vegetation. Two projects are underway in the coastal zone. Firstly, the Kaiapoi river
project seeks to improve habitat for īnanga via the targeted removal of yellow flag iris.
Secondly, the Saltwater creek project has replanted two reaches that were recently
cleared of crack willow, and further targeted weeding will remove a select list of weed
species from the wider area to improve habitat and encourage the dispersal of native
plant species. Further coastal projects are planned to commence in the first half of
2022.

Northern Zone Key Projects
21.

Waiau Toa hāpua protection: Trapping project with funding from Environment
Canterbury and Toitū Whenua Land Information New Zealand to achieve better
outcomes for black-billed gulls, white-fronted tern, banded dotterels and Caspian terns.
This includes fortnightly checking of a trap line, southern black-backed gull and feral
cat control, and ongoing engagement with the community and visitors to the site.

22.

Te Tau Wairehu o Marokura/ East Coast Trapping Initiative partnership:
Supporting the $2 million Jobs for Nature project lead by Te Rūnanga o Kaikōura.
Environment Canterbury is supporting the project with monitoring expertise. The
project aims to achieve better breeding outcomes for coastal bird species such as
pohowera/ banded dotterel and tōrea/ South Island pied oystercatcher and will include
census and productivity surveys to monitor the results.

23.

Short jawed kokopu investigations - Kaikōura: Using environmental DNA1 and
other survey techniques, Environment Canterbury has been working with the
Department of Conservation, Te Rūnanga o Kaikōura and landowners in coastal hill
catchments of the Blue Duck, Iron Gate, Rakautara and Ohau streams to survey fish
species, and identify if short jawed kokopu are present.

24.

Hapuku South Community Catchment support: Supported by the Kaikōura Zone
Committee Action Plan Fund, this project aims to incentivise freshwater action around
the Hapuku wetlands and bush scarp, with funding available for weed control.

25.

Tirohanga Wetland: Fence off and enhance wetland areas that have expanded since
the earthquake, which extends on North Canterbury Transport Infrastructure
Recovery’s work to engineer the wetland after the earthquake lifted the coastal edge
up and blocked flows from the catchment where it meets SH1.

26.

South Bay Beach Action Plan: Workshops were held with the South Bay community
to develop a Beach Action Plan to help inform beach users to reduce their impacts on
sensitive shore bird habitat. Following the workshops, Environment Canterbury is
working with Te Rūnanga o Kaikōura on signage to celebrate the Bay and encourage
others to take action and look after it.

1

Tiny traces of genetic material that is left behind as living things pass through water or soil.
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27.

South Bay Dotterel Study – Summer Students: This is the seventh year of the
study. This season, two summer students are working on the study from December
2021 to February 2022. This project has also been supported by Environment
Canterbury through community lupin control days with schools.

28.

Lower Lyell/Waikōau Connection: Environment Canterbury is engaging with Te
Rūnanga o Kaikōura to further enhance sites on the Lower Lyell. Several immersive
days with schools have been coordinated, including fish and tuna surveys, planting
and storytelling.

29.

Mt Guardian covenant: Project fencing and covenanting 204ha including two steep,
erosion-prone streams on the eastern coast. This recently completed three-year
project is the latest in a series of covenanting projects between the Conway and Waiau
rivers.

30.

Tūhaitara Coastal Park: Project to support environmental restoration including willow
and weed control.

31.

Fonterra Sustainable Catchment project: Project in the Lower Ashely/ Rakahuri
river catchment to improve riparian management and enhance native biodiversity onfarm.

32.

Saltwater Creek: Planting project to improve water quality of nearby estuarine area.

33.

Waipara Hāpua: Willow control and support for landowners to protect coastal
wetland.

34.

Fenton Reserve (near Leithfield in the Hurunui/Waiau zone): Pest and rabbit control
to protect native species.

Central Zone Key Projects
35.

Partnership programmes: Whaka-Ora - healthy harbour (Whakaraupō) and
Whakaora te Waihora are two key partnership projects addressing the health of
coastal catchments. Further detail on the work of ourselves and our partners in these
partnerships can be found on the current Te Waihora website
https://tewaihora.org/welcome-tautimai/ and the Whaka-Ora – healthy harbour website
https://healthyharbour.org.nz/.

36.

Te Waihora: Environment Canterbury jointly holds resource consents with Te
Rūnanga o Ngāi Tahu to manage openings to the sea. The timing of the openings tend
to be aligned with fish migration periods and other habitat values of the lake. The lake
levels are monitored and information is available in real time on the website
https://www.ecan.govt.nz/data/riverflow/sitedetails/168307. The water quality is also
monitored and reported via the LAWA website. Vegetation surveys of the lake margin
are undertaken every ten years, last report was released in 2019 (see attachment).

37.

Hydrographic survey of Banks Peninsula: Environment Canterbury partnered with
Toitū Whenua Land Information New Zealand and Department of Conservation on a

Natural Environment Committee 2022-04-06

69 of 123

high-tech seabed mapping survey around Banks Peninsula in late 2021. This work is
the focus of the Update on Banks Peninsula Hydrographic Survey paper also being
presented to the Committee.
38.

Lyttelton Harbour marine biosecurity: Environment Canterbury are working with
Ngāti Wheke, Lyttelton Port Company, Biosecurity New Zealand and NIWA to manage
Mediterranean Fan Worm in Lyttelton harbour. Initial surveys and removal have been
undertaken by NIWA and the Port, with support from the Whaka-Ora - healthy harbour
programme. Biosecurity New Zealand are currently working on a delimiting survey plan
for the whole harbour. The outcome of the plan will see all parties come back together
to discuss next steps.

39.

Te Roto o Wairewa: A project to improve water quality that aims to stabilise stream
banks to reduce sediment entering the lake.

40.

Stormwater Superhero campaign: Has focused on working with the University of
Canterbury on improving stormwater management through community engagement
projects aimed increasing knowledge about, and solutions to, the impact stormwater
has on Christchurch and West Melton urban waterways and the Avon-Heathcote
Estuary.

41.

Spartina control programme: Environment Canterbury continues to partner with
Department of Conservation and Christchurch City Council to control spartina (a
perennial clump-forming grass) in Lyttelton Harbour, Avon Heathcote estuary and
Brooklands lagoon. Spartina is fast growing and can cause an immense loss of
biodiversity by turning mudflats that support wading birds, whitebait, eels and flounder
into dry meadows. By coordinating a collaborative approach, spartina density is
steadily declining, with only a handful of plants found and controlled this season.
Central to the success of this programme has been the involvement of scent detection
dogs.

Southern Zone Key Projects
42.

Waitarakao/ Washdyke Lagoon: Environment Canterbury is working with Te
Rūnanga o Arowhenua, Timaru District Council, the Department of Conservation, and
the Orari Temuka Opihi Pareora Zone Committee as part of a working group to
collaboratively protect and enhance the lagoon. Dedicated resourcing was included in
the Long-Term Plan to progress the development of a Waitarakao Strategy. Work is
underway to collectively identify and agree project priorities and the next steps in
developing a collaborative and comprehensive strategy for the Waitarakao catchment.

43.

Wainono Lagoon restoration: A regionally significant coastal wetland that provides
habitat to white heron, royal spoonbill, wrybill, pied stilt, grey teal, eels and īnanga.
Improving water quality and habitat of the lagoon through the Te Mana o Te Wai
project funded by the Ministry for the Environment continues to be a focus of the Lower
Waitaki Zone Committee.
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44.

Hakatere/Ashburton River mouth and hāpua: Project involves implementing the
signage and improving the facilities at the river mouth. The local community assists
with predator trapping and are regularly updated on monitoring results and actions.

45.

Wakanui/ Whakanui hāpua: A working group of the Ashburton Water Zone
Committee is undertaking community engagement to explore and recommend
enhancements to biodiversity, mahinga kai, recreational and cultural values of
Wakanui/ Whakanui Hāpua.

46.

Boundary Drain flow camera: Video camera at the mouth of the Boundary Drain
(Hinds coastline) records flow levels as a requirement of the Boundary Drain variable
flow trial. The trial concludes this year and a review report will be undertaken to gauge
the success of the trial.

47.

Coastal streams, estuaries and tidal interface work programme: Programme of
work within the Orari Temuka Opihi Pareora Zone to align regulatory requirements,
CWMS Ecosystem Health and Biodiversity targets and goals, and Zone priorities
across the coastal environment.

Kaitiakitanga Projects
48.

Environment Canterbury partners with Rūnanga to identify mahinga kai sites Rūnanga
would like to see actively restored and/or protected. Each Rūnanga can identify
potential projects in their area, with a target of 50 new projects in total to be identified
by 2025 and 100 by 2030. These projects are the backbone of the new Kaitiakitanga
Mahinga Kai initiative. The Committee Agenda item Update on Kaitiakitanga Mahinga
Kai Initiative provides detail on this initiative and the projects identified by Rūnanga.

Cost, compliance and communication
Financial implications
49.

Activities are funded through the Long-Term Plan 2021-2031.

Engagement, Significance and Māori Participation
50.

Environment Canterbury recently made submissions on the Ministry for Primary
Industries’ consultation on fishery measures to protect Hector’s dolphins. Further
consultation on marine aquaculture is anticipated in 2022.

51.

Environment Canterbury will continue to seek opportunities to partner with papatipu
rūnanga and engage with key stakeholders and the wider community following the
organisation’s standard process.

52.

Ngāi Tahu principles of kaitiakitanga, protection of wāhi tapu, wāhi taonga, mauri and
mahinga kai values are considered in any proposals particularly when new work is
being designed.
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Climate Change Impacts
53.

Many of these programmes consider the implications of climate change in their
implementation and seek specialist advice, particularly on climate resilience,
freshwater and biodiversity matters.

54.

The hāpua fish project has indicated that climate change could be a significant
stressor on the health of hāpua fish communities and their habitats. Increased and
prolonged dry periods decrease river base flows and increase seasonal demand for
water use, affecting the fish habitat by increasing water temperatures and reducing the
frequency of stream bed flushing. Changes to river flow regimes and storm events
impacts mouth openings to the sea. The timing and duration of the openings are
important for facilitating the movement of fish to and from the ocean to complete their
life cycles.

Attachments
1.

Attachment Monitoring Te Waihora shoreline wetland vegetation 2007 20 17 [8.2.1 36 pages]

File reference
Legal review
Peer reviewers

Alex Morgan, Team Leader Strategy & Planning, Mel Renganathan,
Principal Strategy Advisor Water
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Executive summary
Background:

Te Waihora/Lake Ellesmere is a large, shallow brackish coastal lake (Taylor, 1996), in geomorphic terms
the lake is described as a Waituna-type lagoon (Hume et al., 2016). Lakeshore wetlands around the
margin of Te Waihora are of national and international importance, they constitute the largest contiguous
remaining area of wetland habitat in lowland Canterbury, at around 4500 ha. These wetlands support
some of the largest remaining areas of native vegetation on the lowland-coastal Canterbury Plains, there
is a high diversity of wetland habitats, vegetation types and plant species.

What we did:

We undertook a field survey of Te Waihora shoreline vegetation from January to April 2017. We mapped
and described the lakeshore vegetation and habitats following the system for wetlands developed by
Johnson and Gerbeaux (2004), and the vegetation mapping and description system of Atkinson (1985).
During field survey, mapping units were delineated on recent large-scale aerial photographs and their
vegetation / habitat was described.
We entered the field survey information into a Geographical Information System (GIS), we captured
each vegetation/habitat mapping unit with a polygon and entered the survey information associated with
the polygon into a GIS attribute table. We divided the attribute data into subjective hierarchical levels
of vegetation types, for each mapping unit. We generated statistics from the 2017, 2007 and 1983
surveys, GIS database attributes tables, using the Arc tool box summary statistics tool. We also
generated statistics from the attribute’s tables using the ‘field tap tool summarise’ function.

What we found:

Te Waihora margins continue to support, at c. 4,500 ha, the largest contiguous wetland habitat and
expanse of native vegetation in lowland Canterbury. The state of lakeshore wetland vegetation has
generally improved over the last ten years. However, exotic willows and other weeds continue to pose
a threat to indigenous vegetation, particularly in freshwater wetland habitats. Some localised clearance
of indigenous lakeshore wetland vegetation for farming purposes has also taken place in the last ten
years. Grazing of lake edge wetlands by sheep and/or cattle was occurring along about half the
lakeshore at time of the 2017 survey. There has since been further substantial retirement of lake
margins, and new plan rules are being implemented to control stock access to the lakeshore wetlands
and lake bed. Conversely though, vehicle damage to nationally significant native saltmarsh vegetation
on public conservation land at Greenpark Sands has worsened since the 2007 survey.

What does it mean?:

To describe trends in shoreline wetland vegetation over more than three decades, it is important to
distinguish between the vegetation of saltmarsh and freshwater wetland habitats. The relative extent of
saltmarsh and freshwater wetland habitats, on the lakeshore, have remained at about 90% and 10%
respectively, with some minor fluctuations, over the monitoring period.
For saltmarsh and freshwater wetlands, a main driver of vegetation change has been the progressive
reduction, over the last 30+ years, of stock grazing pressure on both public and private land around the
lakeshore. For saltmarsh habitats, the general vegetation response has been an increase in extent and
cover of native saltmarsh vegetation. In contrast, freshwater wetland habitats main response has been
a spread of exotic weed species, especially willows, with associated loss of ecologically significant native
freshwater wetland vegetation such as harakeke flaxland, rushland and raupō reedland. This issue is
now well-recognised. While the reduction or removal of grazing benefits native vegetation of shoreline
freshwater wetland habitat, it needs to be accompanied by weed management. Where this has been
done, native freshwater wetland vegetation has recovered well.

Environment Canterbury Technical Report
Natural Environment Committee 2022-04-06

i

76 of 123

Attachment 8.2.1
Monitoring Te Waihora shoreline wetland vegetation, 2007-2017

ii

Natural Environment Committee 2022-04-06

Environment Canterbury Technical Report
77 of 123

Attachment 8.2.1
Monitoring Te Waihora shoreline wetland vegetation, 2007-2017

Table of contents
Executive summary ................................................................................................... i
1

Introduction .................................................................................................... 1

2

Methods .......................................................................................................... 2

3

4

2.1

Field survey and data capture ....................................................................................... 2

2.2

Habitat and wetland type classification .......................................................................... 2

2.3

Vegetation classification ................................................................................................ 3

2.4

Calculations ................................................................................................................... 3

2.5

Willows ........................................................................................................................... 3

Results ............................................................................................................ 3
3.1

Results 1 – 2017 survey ................................................................................................ 3
3.1.1 Lakeshore habitats ............................................................................................ 5
3.1.2 Lake shore vegetation ....................................................................................... 5

3.2

Results 2 – trends in lakeshore habitats and vegetation ............................................... 8
3.2.1 Change in habitat type and extent .................................................................... 8
3.2.2 Vegetation change ............................................................................................ 9

3.3

Results 3 – willows and other weeds ........................................................................... 10
3.3.1 Willows ............................................................................................................ 10
3.3.2 Other weeds .................................................................................................... 11

Discussion .................................................................................................... 13
4.1

Lake shore habitats...................................................................................................... 13

4.2

Lake shore vegetation ................................................................................................. 15

4.3

Weeds and other threats to lake shore wetland vegetation ........................................ 16

4.4

Conclusion – an overview of trends in lake shore wetland vegetation in the last 3
decades ....................................................................................................................... 18

5

Acknowledgements ..................................................................................... 18

6

References.................................................................................................... 19

Appendix 1: Maps ................................................................................................. 21

Environment Canterbury Technical Report
Natural Environment Committee 2022-04-06

iii

78 of 123

Attachment 8.2.1
Monitoring Te Waihora shoreline wetland vegetation, 2007-2017

List of Figures
Figure 3-1:
Figure 3-2:
Figure 3-3:
Figure 3-4:
Figure 3-5:
Figure 4-1:
Figure 4-2:
Figure 4-3:
Figure 4-4:

Overview of Te Waihora 2017 lakeshore survey area showing estuarine wetland,
freshwater wetland and terrestrial habitats ...................................................................... 4
Location of the seven most extensive lakeshore vegetation types described in the
2017 survey ...................................................................................................................... 7
Reed canary grass distribution in 2017 lake shore survey area .................................... 12
Yellow flag, beggars tick, alder and old man’s beard weed distribution in part of 2017
lake shore survey area ................................................................................................... 12
Yellow flag, old man’s beard, beggars tick, arum lily and tutsan weed distribution in
2017 lake shore survey area .......................................................................................... 13
2015 aerial photo of eastern Waihora shoreline showing retreat of the vegetated
area of low-elevation mudflats and saltmarsh herbfield, surveyed and mapped in
summer 2007 and summer 2017 ................................................................................... 14
2015 aerial photo showing advance of open water and retreat of lake margin wetland
vegetation on the western shoreline, surveyed and mapped in summer 2007 and
summer 2017.................................................................................................................. 15
Recovery of native wetland vegetation at a Selwyn delta willow control site ................. 16
Vehicle damage at Greenpark Sands Conservation Area ............................................. 17

List of Tables
Table 3-1:
Table 3-2:
Table 3-3:
Table 3-4:
Table 3-5:
Table 3-6:

iv

Wetland hydrosystems and classes within 2017 Te Waihora lake shore survey area .... 5
Total extent of the fourteen most extensive wetland vegetation types around Te
Waihora surveyed in 2017 ................................................................................................ 8
Change in extent and type of habitats .............................................................................. 9
Total extent for each of five willow infestation categories, expressed as percentage
willow canopy cover, within the 2017 lake shore survey area ....................................... 10
Infestation area breakdown by willow species ............................................................... 10
Extent of each of five willow infestation categories within the lake shore area repeatsurveyed in 2007 and 2017 ............................................................................................ 11

Natural Environment Committee 2022-04-06

Environment Canterbury Technical Report
79 of 123

Attachment 8.2.1

Monitoring Te Waihora shoreline wetland vegetation, 2007-2017

1

Introduction

Te Waihora/Lake Ellesmere is a large, shallow brackish coastal lake (Taylor, 1996). Geomorphically,
Te Waihora is described as a Waituna-type lagoon, within the classification system developed for New
Zealand’s coastal hydrosystems by Hume et al. (2016). This report describes the state of Te Waihora
shoreline vegetation following a field survey in January-April 2017. It also discusses trends in lakeshore
vegetation and wetland habitats since previous surveys in 1983 (Clark and Partridge, 1984) and 2007
(Hughey and Taylor, 2009; Pompei and Grove, 2009). We defined ‘shoreline’ as the area directly
surrounding a water body; it encompasses the shallow area near shore as well as the area on land
adjoining the water.
Lakeshore wetlands around the margin of Te Waihora are of national and international importance.
Their ecological values have been well described (e.g. Taylor, 1996) and are recognised in the revised
2011 National Water Conservation Order. The margins of Te Waihora constitute what is now, by an
order of magnitude, the largest contiguous remaining area of wetland habitat in lowland Canterbury, at
around 4500 ha. These wetlands in turn support some of the largest remaining areas of native
vegetation on the lowland-coastal Canterbury Plains. There is a high diversity of wetland habitats,
vegetation types and plant species. Te Waihora shoreline wetlands are linked to other areas of high
ecological and biodiversity value: the lake itself; Banks Peninsula hill-fed and plains spring-fed tributary
streams; native dryland and coastal dune vegetation on Kaitorete Spit.
The planning and regulatory environment in relation to Te Waihora has changed considerably since the
first lakeshore wetland vegetation survey in 1982. The Resource Management Act (1991) provided the
statutory framework for the preparation of regional plans to address issues relating to sustainable
management of natural and physical resources. The Act also required management agencies to
provide for the protection of significant indigenous vegetation and habitats of indigenous fauna. Taylor
(1996), provided information to help guide development of objectives, polices and methods within the
Canterbury Natural Resources Regional Plan (NRRP), operative in 1998. The next regional plan
iteration, the Canterbury Land and Water Regional Plan (2013) has further special provisions contained
within Section 11 relating to protection of Te Waihora’s outstanding ecological and cultural values.
Lakeshore wetland vegetation (as surveyed in 1982) was described by Trevor Partridge in Chapter 6
of Taylor (1996). The author attributed patterns and variation in lakeshore vegetation to three main
factors: elevation in relation to lakes water level; degrees of salinity; and the effects of human
disturbance. Present lakeshore vegetation has developed under the artificial lake opening regime of
the last 150 or so years, with vegetation patterns along the lakeshore reflecting the varying tolerances
to inundation and exposure of different plant species. There are also gradients from freshwater to
brackish to saline conditions occurring at different times and places around the lakeshore. Brackish
wetlands, supporting species tolerant of fluctuating salinity, occupy most of the lakeshore while
freshwater wetlands occur in the vicinity of surface and groundwater inflows. The most highly-saline
habitats around the lakeshore are on mid-elevation sand flats, where brackish lake water forms shallow
ponds during high lake levels, and salts are concentrated by subsequent evaporation. Human
disturbance in this context includes direct clearance of vegetation; hydrological modifications such as
construction of drains and stopbanks; and the impacts of introduced plants and animals (including
livestock). Other factors influencing vegetation patterns identified were substrate physical composition
(i.e. sand, silt or gravel) and nutrient concentrations. All these factors continue to drive lakeshore
vegetation patterns.
Results from lakeshore wetland vegetation surveys in 1982 and 2007 were analysed and trends
described in Chapter 4 of Hughey and Taylor (2009). Within the 4,400 ha surveyed in both 1983 and
2007, there was a c. 100 ha decrease in extent of brackish wetland or saltmarsh vegetation. Although
the total area of saltmarsh habitat had declined by about 100 ha, there had been an increase in extent
of native saltmarsh vegetation. And while there had been a corresponding increase in freshwater
wetland habitat, there was a marked decline in extent of native freshwater wetland vegetation over the
monitoring interval. Change in relative extent of saltmarsh and freshwater wetland habitats were
attributed to the lower average lake levels and reduced lake salinity; while changes in vegetation cover
reflected reduced stock grazing pressure along parts of the shoreline, the spread of exotic willows in
freshwater wetlands and human disturbance. A notable change was that area of crack willow (Salix
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fragilis) and grey willow (Salix cinerea) dominant forest and scrub vegetation doubled from 67 ha of the
lakeshore survey area in 1982 to 140 ha in 2007 (Hughey and Taylor, 2009).
Distribution and infestation density of invasive willows in Te Waihora shoreline wetlands as recorded in
2007 was described in more detail in a report by Pompei and Grove (2009). The occurrence of several
other environmental weeds of concern in lakeshore wetlands and lake tributaries has been discussed
in subsequent ‘State of the Lake’ reports. For example, reed canary grass (Phalaris arundinacea) is
abundant along the margins of the lower Selwyn River/Waikirikiri from where it appears water-borne
seeds and vegetative material have been carried to other freshwater wetlands on the lake edge (von
Tippelskirck, 2014). An update on willow and other weed infestations around the lake shore is included
in this report.

2

Methods

Monitoring of Te Waihora shoreline vegetation has been carried out through repeated survey, mapping
and description of lakeshore habitats.
For the 2017 survey, lakeshore vegetation and habitats were mapped and described following the
hierarchical classification system for wetlands developed by Johnson and Gerbeaux (2004), and the
vegetation mapping and description system of Atkinson (1985). While lakeshore wetland vegetation
was the focus of the survey effort, unvegetated wetland habitats, such as shallow water ponds, and
some areas of adjoining terrestrial vegetation were also mapped.

2.1

Field survey and data capture

During field survey, mapping units were delimited on recent large-scale aerial photographs and their
vegetation / habitat described. Definitions of vegetation structural classes (forest, treeland, scrub,
shrubland etc.) and relationships (emergent, canopy, understorey etc.) follow those developed by
Atkinson (1985). Where possible, field descriptions followed the Atkinson system of notation for
mapping vegetation. Prominent plant species were listed and identified by six letter codes derived from
their botanical name, vegetation tiers were separated by a ‘/’ and estimated abundance of listed species
indicated. Notes were made on wetland type and other plant species of interest (e.g. rare native
species, weeds) not otherwise covered by the vegetation description.
Changes from previous survey methodology included the use of higher resolution aerial photographs.
These permitted mapping to a finer level of detail than previous surveys and reduced the need for
‘mosaic’ mapping units. Vegetation descriptions of mapping units delineated in the 2017 survey
followed the Atkinson (1985) notation, rather than the classification system of Clark and Partridge
(1984), to be consistent with the method used for describing vegetation in other wetland surveys around
the region.
Field survey information was entered into a geodatabase, with each vegetation/habitat mapping unit
delineated by a polygon, and survey information entered into the associated attribute table. Where the
Atkinson vegetation mapping notation was used, abundance of listed species was indicated by a system
of letter cases and brackets as shown in the example below:
PLA DIV
PLA div
Pla div
(Pla div)
[Pla div]

2.2

>76% canopy cover of marsh ribbonwood (Plagianthus divaricatus)
51-75% cover of marsh ribbonwood
26-50% cover of marsh ribbonwood
6-25% cover
1-5% cover

Habitat and wetland type classification

Vegetation mapping units were classified by habitat. The wetland vegetation tool (Clarkson, 2013) rapid
assessment methodology, used to classify mapping units as ‘wetland’ or ‘terrestrial’ habitats based on

2
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their plant species composition, was followed. For wetland habitats, further classification of wetland
types followed Johnson and Gerbeaux (2004), with reference to habitat preferences of wetland plant
species as described in Johnson and Brook (1998).

2.3

Vegetation classification

A subjective hierarchical classification of vegetation types developed during surveys of other
Canterbury coastal wetlands (Grove et al., 2012) was also used to describe vegetation mapping units
for the 2017 Te Waihora survey. Primary classification was based on vegetation structure (e.g.
shrubland, reedland, grassland), with composition data (i.e. dominant species plus associates)
informing the vegetation types described for each structural class.
In addition to field survey records, the geodatabase includes three nested hierarchical levels of
vegetation classification for each mapping unit. The most detailed classification, the ‘vegetation
composition’ grouping was developed first. A higher level or more generalised ‘vegetation type’
classification was then developed to help with production of clear maps and generation of summary
statistics for trend analysis and regional reporting. The highest level of vegetation classification is
structure alone, without any composition information. Finally, but sitting outside the hierarchical
classification, each mapping unit was assigned into a ‘nativeness category’ of ‘indigenous, exotic or
mixed indigenous-exotic on the basis of canopy composition, as noted in the field survey records.

2.4

Calculations

Statistics were generated from the 2017 and 2007 survey GIS database attributes tables by utilising the
Arc tool box summary statistics tool. Statistics were also generated from the attributes tables by utilising
the ‘field tap tool summarise’ function.

2.5

Willows

Database descriptions and recent aerial photos of mapping units containing willows were re-examined
and classified according to their density of willow infestation. Willow infestations were categorised as
a percentage of canopy cover, using a modified Braun-Blanquet cover scale adapted from Hill et al.
(2005).
Location of individual outlying willow trees and shrubs were also recorded.

3

Results

Results from the 2017 lake shore survey are presented first, followed by trend analysis for a smaller
c. 4,400 ha area that has been repeat-surveyed in 1983, 2007 and 2017.

3.1

Results 1 – 2017 survey

The 2017 survey geodatabase contains 3,161 individual mapping units covering a total area of 5,655 ha
– an expansion on the area covered by previous surveys. Of this, 4,538 ha were wetland habitats. The
1,116 ha of terrestrial habitat surveyed largely comprised adjoining Environment Canterbury reserve
lands on Kaitorete Spit (Figure 3-1).
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Figure 3-1:

Overview of Te Waihora 2017 lakeshore survey area showing estuarine wetland, freshwater wetland and terrestrial habitats
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3.1.1

Lakeshore habitats

Of the total 4,538 ha mapped lakeshore wetland area, 3,970 ha (87%) was brackish wetland habitats
with saltmarsh vegetation. These are most extensive along the southern and eastern sides of the lake
but are also present on the western shoreline. As in previous surveys, freshwater wetland habitats
were most extensive along the western side of the lake, generally in the vicinity of freshwater inflows,
both surface and groundwater. A total of 568 ha freshwater wetlands were mapped in the 2017 lake
shore survey. These were mostly palustrine marsh and swamp habitats, but with smaller areas of
palustrine fen, riverine swamp and marsh, and lacustrine marsh and shallow water also present
(Table 3-1).
Table 3-1:

Wetland hydrosystems and classes within 2017 Te Waihora lake shore survey area

Habitat
Brackish wetland
Freshwater wetland

Hydrosystem and class
Lacustrine / estuarine (when
lake open to the sea) saltmarsh
Palustrine marsh
Palustrine swamp
Palustrine fen
Riverine marsh
Riverine swamp
Lacustrine marsh
Lacustrine shallow water

Total freshwater wetland
Total wetland survey area

3.1.2

Area (ha) and % of total
3,970 (87%)
330
171
17
21
6
<1
3
568 (13%)
4,538

Lake shore vegetation

34 lakeshore wetland vegetation types were recognised from the mapping unit vegetation composition
descriptions delineated during survey. Vegetation types with area totalling ten or more ha are listed in
Table 3-2. The most extensive vegetation types, visible at whole-of-lake scale map, are shown in
Figure 3-2.
The most extensive lakeshore saltmarsh / brackish wetland vegetation types were saltmarsh herbfield,
saltmarsh grassland, marsh ribbonwood shrubland, three square reedland and sea rush rushland. The
most extensive freshwater wetland vegetation types were grassland, willow forest and treeland, and
raupō reedland
Terrestrial vegetation/habitats were mapped where they occurred as ‘islands’ surrounded by wetland
or aquatic habitats. Terrestrial vegetation adjoining or landward of the lake shore wetlands was
generally not mapped as these habitats were not the focus of the survey. The main exceptions were
the terrestrial vegetation of Environment Canterbury reserve land at Kaitorete Spit, and several native
restoration planting sites around the lake shore. The most extensive terrestrial vegetation types were
exotic grassland (672 ha) and mixed native-exotic grassland (350 ha) where a range of native plants
species (shrubs, rushes, tussocks, sedges, grasses, herbs) were also common. Some exotic shrubland
(12 ha - mostly gorse, broom, lupin) and 11 ha of native restoration plantings were also mapped within
the lakeshore survey area.
Native plant species were generally the predominant cover in saltmarsh habitats, while introduced
plants tended to dominate in freshwater wetlands. However, most vegetation mapping units contained
a mix of native and introduced plant species. Exceptions were areas of low-elevation saltmarsh
communities which were entirely composed of native plant species and some ‘wet pasture’ seasonal
freshwater wetlands that were entirely introduced.
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Individual vegetation mapping units were classified as ‘mostly’ native, ‘mostly’ exotic, or mixed nativeexotic based on canopy composition. So, for example, shrubland vegetation where native marsh
ribbonwood shrubs formed the main canopy cover was classed as ‘native’, although exotic grass
species could dominate in the groundcover. And similarly, willow forest was classified as an ‘exotic’
vegetation type, although native plants may be present or even common in the forest understorey.
Vegetation types classified as ‘mixed’ had both native and exotic plant species common in their canopy
cover. A typical example of ‘mixed’ vegetation was grassland of exotic tall fescue and/or creeping bent
in which native species (e.g. shrubs, tussocks, rush, sedge and herbs) were also prominent. Other
common examples of ‘mixed’ vegetation were saltmarsh herbfield communities that had both native
and introduced species co-dominant in their cover.
For the total 5,655 ha survey area (estuarine wetland, freshwater wetland and terrestrial habitats),
2,370 ha were classified as native cover, 2,468 ha as mixed native-exotic vegetation, and 794 ha as
exotic vegetation. Estuarine wetland habitats supported 2,273 ha (40%) of native, 1,478 ha (26%) of
mixed and 205 ha (4%) of exotic vegetation cover. For freshwater wetlands there were 81 ha (1%),
230 ha (4%), 249 ha (4%) of native mixed and exotic respectively.
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Location of the seven most extensive lakeshore vegetation types described in the 2017 survey
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Table 3-2:

Total extent of the fourteen most extensive wetland vegetation types around Te
Waihora surveyed in 2017. Wetland habitat and ‘nativeness’ of the vegetation are
noted

Vegetation

Total
Area ha
1,946

Exotic
Area ha
0

Native
Area ha
1,518

Mixed Area
ha
428

Saltmarsh grassland (brackish wetland; exotic
and mixed native-exotic)

925

185

0

740

Marsh ribbonwood shrubland (brackish wetland;
native and mixed native-exotic)

333

0

264

69

Freshwater wetland grassland (freshwater
wetlands; exotic and mixed native-exotic)

284

139

0

145

Three square reedland (brackish wetland; native
and mixed native-exotic)

283

0

116

167

Sea rush rushland (brackish wetland; native and
mixed native-exotic)

250

0

176

74

Sparsely vegetated (brackish wetland; native
and mixed native-exotic)

199

6

184

9

Willow forest and treeland (freshwater wetland;
exotic and mixed native-exotic)

130

109

0

21

Raupo reedland (freshwater wetland; native)

49

0

38

11

Native freshwater wetland rushland (freshwater
wetland; native and mixed native-exotic)

26

0

4

22

Bog rush tussockland (freshwater wetland;
native and mixed native-exotic)

19

0

4

14

Harakeke flaxland (freshwater wetland; native)

17

0

12

4

Freshwater sedgeland (freshwater wetland;
mixed native-exotic)

15

0

11

4

Carex secta tussockland (freshwater wetland;
native and mixed native-exotic)

10

0

8

2

Saltmarsh herbfield (brackish wetland; native
and mixed native-exotic)

3.2

Results 2 – trends in lakeshore habitats and vegetation

3.2.1

Change in habitat type and extent

The total 2017 lake shore survey area was 5,655 ha. A smaller c.4,400 ha area repeat-surveyed in
1983, 2007 and 2017 was available for analysis of trends in lake shore habitats and vegetation over
this time.
There was a net reduction of about 500 ha of lake shore vegetation from within the repeat-surveyed
area over the period 2007-17. This was evident in reduced total extent of all three main lakeshore
habitats - brackish wetland, freshwater wetland and terrestrial – over the last 10 years and a
corresponding increase in extent of open water and/or unvegetated lake bed (Table 3-3).
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Table 3-3:

Change in extent and type of habitats

Habitat
Brackish wetland
Freshwater wetland
Terrestrial
Miscellaneous
Total

3.2.2

Proportion of lake shore survey area
1983
2007
82% (3,603 ha)
80% (3,532 ha)
10% (452 ha)
12% (554 ha)
8% (330 ha)
8% (337 ha)
< 1% (11 ha)
< 1% (13 ha)
4401 ha
4436 ha

2017
83% (3,317 ha)
10% (410 ha)
7% (282 ha)
0% (0 ha)
4008 ha

Vegetation change

The shift to Atkinson notation to describe and classify Te Waihora wetland vegetation, while consistent
with the method used in other parts of the region, made quantitative comparison with results of earlier
Te Waihora surveys problematic. The finer scale mapping possible with recent aerial imagery was also
an issue, for example a single large unit previously mapped as ‘shrubland’ can now be subdivided into
smaller units identified as ‘shrubland’, ‘grassland’ and ‘herbfield’. These methodological changes meant
it was not possible to directly compare 2017 vegetation type results summed for the lake shore survey
area with those of previous 1983 and 2007 surveys.
We provide instead a descriptive and qualitative assessment of changes in vegetation over the 20072017 period from field survey observations. Lake levels were very low during the summer-autumn 2017
survey period, following lake opening in September 2016. At this time the lake remained open to the
sea and functioned as a tidal estuary for 34 days. The previous summer 2015-16 also saw prolonged
low lake levels. At time of survey, lake freshwater inflows (surface and groundwater) were also greatly
reduced from normal levels, following two dry winters in succession (2015 and 2016). During field
survey we observed moisture stress and localised dieback of some saltmarsh plants such as marsh
ribbonwood, sea rush and glasswort. Freshwater wetlands were drier than in 2007 and supported more
exotic grass cover than previously.
Overall however, native lake edge vegetation appeared taller and denser than in 2007. In saltmarsh
habitats we noted further increase in cover of native marsh ribbonwood, sea rush, oioi, Caldwell’s sedge
and three-square associated with reduced grazing pressure along parts of the lake shore. In freshwater
wetlands, along with increased exotic grass height and cover at many sites, we noted more raupō,
toetoe, bog rush, pukio – a response to reduction/removal of stock grazing around the lake shore and,
locally, willow control operations.
Amongst the rare or locally uncommon native flora of freshwater wetland habitats, there was a
substantial increase in location records and abundance of At Risk-Declining swamp nettle (Urtica
perconfusa), while locally uncommon baumea (Machaerina rubiginosa) and four-square (Lepidosperma
australe) also expanded their range. New records were made for Threatened-Nationally Critical dwarf
musk (Mazus novaezeelandiae ssp. impolitus) and At Risk-Declining pygmy clubrush (Isolepis basilaris)
in the 2017 survey. However, some 2007 rare plant records – lady’s tress orchid (Spiranthes novaezelandiae), bladderwort (Utricularia dichotoma) and sundew (Drosera binata) - were not seen in 2017
due to change in their habitats, which were drier and grassier than previously.
In the lake shore saltmarsh wetlands, the 2017 survey produced a new record for At Risk – Naturally
Uncommon sneezewort (Centipeda aotearoana). Native musk (Thyridia repens), another At RiskNaturally Uncommon species, covered many hundreds of hectares of low-elevation mudflats around
the lake shore at the time of the 2017 survey. Te Waihora is the regional and possibly national
stronghold for this species.
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3.3

Results 3 – willows and other weeds

3.3.1

Willows

Information on willow distribution and abundance from the 2017 Te Waihora lake shore survey area is
shown in maps appended to this report. Willows, at densities ranging from sparsely scattered
tree/shrubs through to close-canopy forest, were present in 405 ha of the total 5,655 ha lake shore
survey area (Table 3-4).
Most of the lake shore survey area is saltmarsh or brackish wetland habitat and largely resistant to
willow spread. Small areas of willow, 26 ha in total, were recorded on the margin of or within these
habitats where microsite conditions permitted willow establishment. Another 73 ha of willows were
mapped as a component of terrestrial, generally riparian, habitats within the survey area. As in previous
surveys, willows were a prominent feature of lake shore freshwater wetland habitats. Some level of
willow infestation, from sparsely scattered trees or shrubs to close-canopy forest, was recorded for
306 ha of the total 568 ha freshwater wetland habitats present (Table 3-4). In addition, another
49 individual outlier willows – 40 grey/pussy willow, 6 crack willow, 3 uncertain (observed from a
distance) – were recorded.
Targeted willow control operations began around the lake shore in 2010. In the 2017 survey we also,
as a separate category, recorded a number of willow control sites where a low level (< 1% cover) of
willow survival or willow regeneration was evident (Table 3-4, 3-5, 3-6).
Table 3-4:

Total extent for each of five willow infestation categories, expressed as percentage
willow canopy cover, within the 2017 lake shore survey area

Category of infestation
Sparse willows
Scattered willows
Moderate infestation
Dense infestation
Close-canopy willow forest
Control area with surviving or
regenerating willows
Total willow infested area

% cover
1-5% cover
6-25% cover
26-50% cover
51-80% cover
81-100% cover
<1%

Extent
155 ha
87 ha
47 ha
12 ha
91 ha
13 ha
405 ha

Infestation area breakdown by willow species: crack willow (Salix fragilis); and grey (S. cinerea) and/or
pussy willow (S. x reichardtii) is shown in Table 3-5.
Table 3-5:

Infestation area breakdown by willow species

Sparse willows
Scattered willows
Moderate infestation
Dense infestation
Close-canopy willow
forest
Control area with
surviving or
regenerating willows
Total

10

Grey or pussy
willow

Crack willow

57 ha
31 ha
12 ha
1 ha
24 ha

46 ha
2 ha
10 ha
1 ha
29 ha

Mixed crack
and grey /
pussy willow
52 ha
53 ha
25 ha
11 ha
37 ha

3 ha

2 ha

8 ha

128 ha

90 ha

186 ha
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Comparison was also made of the extent and density of willow infestations within the lake shore survey
area mapped in both 2007 and 2017. Within the repeat-surveyed area, extent of close-canopy willow
forest and dense willow infestations reduced over the 10-year monitoring interval, following targeted
control operations. However, overall willow infestation area nearly doubled over the monitoring period,
with substantial increases in areal extent of sparse-to-moderate infestation categories (Table 3-6).
Table 3-6:

Extent of each of five willow infestation categories within the lake shore area
repeat-surveyed in 2007 and 2017

Infestation category
Sparse willows
Scattered willows
Moderate infestation
Dense infestation
Close-canopy
willow
forest
Control
area
with
surviving or regenerating
willows
Total willow infested area

3.3.2

% cover
1-5% cover
6-25% cover
26-50% cover
51-80% cover
81-100% cover

2007 survey
15 ha
15 ha
3 ha
27 ha
104 ha

2017 survey
129 ha
35 ha
39 ha
9 ha
79 ha

<1%

0 ha

12 ha

164 ha

303 ha

Other weeds

Location records from 2017 survey for the following environmental weeds are shown on Figures 3-3 –
3-5: reed canary grass (Phalaris arundinacea), yellow flag (Iris pseudacorus), beggars tick (Bidens
frondosa), alder (Alnus glutinosa), old man’s beard (Clematis vitalba), arum lily/green goddess
(Zantedeschia aethiopica) and tutsan (Hypericum adrosaemum).
Margins of the lower Selwyn River are densely infested with reed canary grass. From there, seeds and
plant fragments are carried out to the lake and re-deposited along the shoreline. If deposited in a
freshwater wetland, a new infestation can result. Freshwater wetlands along the western shoreline,
between Rennies Bay and Harts Creek, are the main infestation sites for the other environmental weeds
of concern.
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Figure 3-3:

Reed canary grass distribution in 2017 lake shore survey area

Figure 3-4:

Yellow flag, beggars tick, alder and old man’s beard weed distribution in part of
2017 lake shore survey area
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Figure 3-5:

Yellow flag, old man’s beard, beggars tick, arum lily and tutsan weed distribution
in 2017 lake shore survey area

4

Discussion

4.1

Lake shore habitats

Results of the 2017 lake shore vegetation survey show that Te Waihora margins continue to support,
at c. 4,500 ha, the largest contiguous wetland habitat and expanse of native vegetation in lowland
Canterbury.
We suggest that the approximate 500 ha net reduction in extent of all three main lakeshore habitats brackish wetland, freshwater wetland and terrestrial – within the re-surveyed area over the last 10 years,
results from a combination of factors: post-earthquake changes to bed levels; wave-lap erosion; and a
succession of very dry years and low freshwater inflows in the years prior to 2017 survey.
When comparing aerial photographs used at the time of the 2007 survey to those of the 2017 survey,
we noticed that extent of low-elevation mudflats and sandflats supporting saltmarsh herbfield vegetation
was reduced, particularly along the eastern lakeshore (Figure 4-1). Areas that had been regularly
exposed at times of low lake water level and mapped as saltmarsh herbfield in earlier 1983 and 2007
surveys remained underwater when surveyed in summer 2017. This was despite lake water levels
being very low (c. 0.6 m asl) at that time. There were also a number of mapping units along this part of
the lake shore described as terrestrial in 2007 that were brackish wetland in 2017. This may be a result
of change in lake bed levels following the 2010-11 Canterbury earthquakes, although we are not aware
that this has been documented for Waihora. Marked changes to bed levels of Ihutai/Avon-Heathcote
Estuary (Measures et al., 2011) and the lower Waimakariri-Brooklands Lagoon estuaries occurred
following the earthquakes, with resulting hydrological alterations and associated changes in extent and
type of wetland habitats and plant communities (Cochrane et al., 2014).
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Figure 4-1:

2015 aerial photo of eastern Waihora shoreline showing retreat of the vegetated
area of low-elevation mudflats and saltmarsh herbfield, surveyed and mapped in
summer 2007 and summer 2017

Wavelap erosion of Te Waihora shoreline has been recorded for many years along around the entire
lake shoreline at various times (Taylor, 1996). Over the last 10 years, wavelap erosion has been most
noticeable along parts of the south-west shoreline where mid-to-high elevation lake margin wetland
vegetation, such as three square reedland, has retreated in places (Figure 4-2). However, other parts
of the vegetated shoreline have been stable or even advanced over the same period.
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Figure 4-2:

4.2

2015 aerial photo showing advance of open water and retreat of lake margin
wetland vegetation on the western shoreline, surveyed and mapped in summer
2007 and summer 2017

Lake shore vegetation

We consider that, overall, the state of lakeshore wetland vegetation has improved over the last ten
years. A general trend of progressive reduction in grazing pressure (both in terms of area grazed and
stock type/numbers) described in earlier survey reports had continued over the 2007-17 period. At the
time of the 2017 survey, about half of lakeshore wetlands were still being grazed. However, since
completion of the 2017 field survey, further substantial areas of lakeshore wetland have been retired
from grazing.
Reduced grazing pressure in saltmarsh habitats has resulted in increased height and cover density of
three square and other native saltmarsh species such as sea rush and marsh ribbonwood along parts
of the lakeshore where these species were already established. Where exotic saltmarsh grassland was
the main cover, grazing reduction/removal has quickly resulted in increased height and cover of tall
fescue. Tall fescue is persistent, but over time sea rush, marsh ribbonwood and other native species
can establish and spread though these grasslands, especially at sites that experience regular
inundation of brackish lake water.
Grazing reduction or removal does not tend to alter the composition of saltmarsh herbfield communities,
as environmental conditions (inundation, salinity) remain the key drivers. However, it is clearly
beneficial in preventing or reducing physical damage from stock to these habitats and plant
communities.
For freshwater wetland habitats, reduction/removal of grazing promotes recovery of both native species
(sedges, rushes, raupō, harakeke) and exotic grass. Environmental conditions are also a factor: native
species recovery is generally greater in ‘wetter’ wetlands, with exotic grasses more persistent and
competitive on drier sites. As noted in the results section, low groundwater and freshwater inflow levels
in the two years prior to the 2017 survey appear to have reduced not only the extent, but also the
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‘wetness’ of lake shore freshwater wetlands. This provided more favourable conditions for exotic grass
growth at the expense of natives at some sites.

4.3

Weeds and other threats to lake shore wetland vegetation

Another recognised effect of grazing removal from Te Waihora freshwater wetlands has been the
spread of introduced willows. The surrounding area provides a large and ongoing supply of willow
propagules – vegetative water-borne fragments in the case of crack willow, and wind-dispersed seed
in the case of grey and pussy willow. Our observations (from Yarr’s Flat Wildlife Management Reserve)
are that ‘wet pasture’ provides a particularly suitable habitat for willow establishment in the first few
years following grazing removal. If this ‘first flush’ of willow growth is effectively controlled, re-growth
of native vegetation can restrict, if not entirely prevent, subsequent willow re-invasion. However, ability
to resist willow spread varies depending on site conditions, and some native freshwater wetland
vegetation types, such as raupō reedland, remain highly susceptible to willow invasion.
Control operations carried out in Te Waihora shoreline wetlands over the last eight or so years have
reduced willow extent within targeted areas (mostly DoC reserves). There are now some spectacular
examples of freshwater wetland vegetation recovery following willow control (Figure 4-3). Spread of
willows into freshwater wetlands on the lake shore east of the Selwyn River/Waikirikiri mouth have been
effectively contained.

Figure 4-3:

Recovery of native wetland vegetation at a Selwyn delta willow control site

However, outside of these control sites willows, especially grey willow, have continued to spread
through freshwater wetland habitats west of the Selwyn River/Waikirikiri mouth. At present, most of the
affected area is sparse-scattered willows. These need to be a priority for control, especially where
invading native freshwater wetland vegetation.
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We observed that some stands of mature crack willow swamp and riparian forest provide valuable
habitat for native fish and wildlife, while also supporting naturally regenerating native plant species. The
2017 survey noted areas of tall willow forest that had shown an increase in self-sown native ferns,
shrubs and small trees in the understorey – including kiokio, ti kouka, pate, kohuhu, tarata, mikimiki
(Coprosma propinqua). It is recommended that experts clearly identify where ecologically important
areas of swamp and riparian willow forest be retained as part of an overall willow management strategy
for the lakeshore wetlands, and where opportunities to facilitate or enhance regeneration of native forest
plants within these habitats exist.
Further spread and/or new infestations of previously noted weed species of concern were recorded
from the 2017 survey: yellow flag, reed canary grass, grey willow, purple loosestrife, gorse. There were
also some new weed species records for the lake shore survey area: beggars tick, old man’s beard,
arum lily, alder, lady fern, montbretia, tutsan, ivy. We recommend these (geo-referenced) records are
used to help in the development or review of environmental weed control strategies for Te Waihora
shoreline vegetation. Other recent surveys have identified infestations of Carex pendula in Boggy
Creek catchment and described the threat to freshwater wetlands from invasive Epilopbium hirsutum,
now established in Travis Swamp, Christchurch, and wetlands at Pegasus Town north of Christchurch.
Surveillance monitoring for these species should also be part of Te Waihora weed control strategies
and work plans.
Although overall condition of shoreline vegetation has improved over the last 10 years, we still noted
localised adverse impacts from farming activities during survey. These included recent examples of
vegetation clearance and pasture development, and stock access resulting in de-vegetation and
pugging of wetland habitats. New plan rules are currently being implemented to better control stock
access to lake shore wetlands.
The other significant adverse impact on lakeshore wetland vegetation is from vehicle use. This is a
problem on public conservation land, particularly the large and nationally important Greenpark Sands
Conservation Area. Damage to native saltmarsh vegetation from vehicles here has worsened over the
last ten years.

Figure 4-4:

Vehicle damage at Greenpark Sands Conservation Area
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4.4

Conclusion – an overview of trends in lake shore wetland
vegetation in the last 3 decades

The 1983 lake shore vegetation survey area totalled approximately 4,400 ha. Subsequent surveys
covered a wider extent, but for comparative purposes this discussion is restricted to the repeat-surveyed
area. Within the repeat-surveyed area, there have been some changes in relative extent of lakeshore
habitats – saltmarsh wetland, freshwater wetland and terrestrial – over the last 34 years. A decline in
proportion of saltmarsh and corresponding increase in freshwater wetland habitats over the 1983-2007
period was largely reversed over the succeeding 2007-2017 monitoring interval. However, while total
extent of vegetated lake shore habitats stayed more-or-less constant over the earlier 1983-2007
interval, there was a net loss of about 400 ha of vegetated lakeshore wetland and terrestrial habitats
from 2007-2017, replaced by an expanded area of unvegetated lake bed/shallow water. Environmental
drivers such as changes to freshwater inflows, lake levels, storm events and, we suggest, the 2010-11
Canterbury earthquakes were the cause of these more recent alterations to lake shore habitat area and
relative extent.
In providing an overview of trends in lake shore wetland vegetation over the 34-year interval between
survey in 1983 and the most recent survey in 2017, it is necessary to distinguish between the vegetation
of saltmarsh and freshwater wetland habitats. For both habitat types, a main driver of vegetation
change has been the progressive reduction or removal of stock grazing pressure on both public and
private land around the lakeshore. In saltmarsh habitats, the general vegetation response has been an
increase in extent and cover of native saltmarsh vegetation types such as marsh ribbonwood shrubland,
sea rush rushland and three-square reedland from what was formerly exotic (tall fescue and creeping
bent) grassland. Extent and type of saltmarsh herbfield vegetation has generally not changed in
response to grazing removal, as environmental factors of elevation (in relation to lake levels) and salinity
are the main influence. However, grazing removal has reduced physical damage to saltmarsh herbfield
vegetation – a benefit that continues to be undermined on parts of the lakeshore with public vehicle
access.
For freshwater wetland habitats by contrast, the main response to grazing reduction or removal over
recent decades has been a spread in exotic weed species, especially willows, with associated loss of
native freshwater wetland vegetation types such as harakeke flaxland, raupō reedland and baumea
rushland. Native freshwater wetland vegetation also benefits from reduction or removal of grazing, but
as these habitats are considerably more susceptible to weed invasion than saltmarsh, changes to
grazing regime need to be accompanied by weed management in order to ensure recovery and
persistence of native vegetation. This problem is now well-recognised; willows and other freshwater
wetland weeds around the lakeshore are currently the focus of a dedicated control programme led by
the Department of Conservation. Where effective willow control has been carried out in ungrazed
freshwater wetlands, for example at the Selwyn delta and Yarr’s Flat Wildlife Management Reserve,
native freshwater wetland vegetation has regenerated well. The challenge now will be to extend willow
and other weed control areas along the more heavily-infested western lakeshore, as well as resource
ongoing weed surveillance and control programme to deal with any re-infestations and new incursions
into lakeshore freshwater wetland habitats.
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Appendix 1:

Maps

Maps showing location of willow infestations and infestation densities in 2017 Te Waihora
lakeshore survey area.
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8.3. Long Term Trends - groundwater and surface water
Natural Environment Committee report
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Responsible Director

Dr Tim Davie, Director Science

Purpose
1.

This paper responds to the request from the Natural Environment Committee at its
2 December 2021 meeting for staff to “report back with long term trends on water
quality and flows as soon as possible in 2022”.

2.

Environment Canterbury has an extensive monitoring programme, which enables the
Council to identify changes occurring, evaluate interventions, and develop appropriate
management responses.

3.

This paper focusses on nitrate-nitrogen concentrations in groundwater. Environment
Canterbury is currently developing surface water analysis tools and statistics and
building data viewers to share long-term surface water state and trend. The
development of this surface water information is nearly complete and will be presented
to the Committee at its next meeting on 18 May 2022.

Recommendations
That the Natural Environment Committee:
1.

Receives the staff report on long term trends in groundwater quality.

Key points
4.

The key points include:


Environment Canterbury’s long term monitoring network enables staff to assess
changes in water resource state and trends over time.



Nitrate-nitrogen concentrations in Canterbury groundwater have been increasing
since farming began in the region. Even by the 1970s/1980s, concentrations
were well above natural levels.



Analysis of 30 years of data shows that the rate of change is slow and nonlinear, but the overall direction of change is generally an increase in nitratenitrogen concentrations.



It can take time for changes to land management to result in changes in water
quality, although lag times in some locations in Canterbury are likely to be
sufficiently short to see responses. For the most part, the time lag between land
use change and the start of resulting effects on groundwater nitrate
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concentrations is on the order of five to ten years. Shorter lags exist where
receiving environments are close to land sources. The full effects of changes
may still take decades to come through, particularly for large catchments.


It can be difficult to tease out the reasons for changes in groundwater quality;
factors such as climate, natural events, permitted activities, and on-the-ground
actions as part of plan implementation will be affecting water quality and it may
be difficult to isolate the effects of specific interventions.



Data analysis is currently being undertaken to prepare information to contribute
to the development of the new regional planning framework.



The focus of this paper is on the long-term water quality trends that are being
identified through our groundwater monitoring programmes. Understanding why
these trends are occurring, and what role the regional planning framework and
on-farm changes have played in any change, is the focus of work being
developed to inform the integrated regional planning framework.

Background
5.

At its 2 December 2021 meeting, the Natural Environment Committee was presented
with a report ‘Water Monitoring - Recent Results and New Programmes’. At the
meeting, the Committee requested staff report back with long term trends on water
quality and flows as soon as possible in 2022.

6.

Environment Canterbury currently has approximately 337 groundwater monitoring
wells; 112 of these have more than 30 years’ water quality data.

7.

Over time our long-term monitoring programmes have evolved and expanded to
respond to various statutory requirements, science, regulatory and planning needs.

8.

The Science Group is currently checking data, developing statistics, and building data
viewers to share state and trend information as part of the regional planning
programme. This work is in progress - today’s paper provides some of the data and
information already prepared, focussing on nitrate-nitrogen concentrations in
groundwater. Other work is still in development.

Groundwater State
9.

The earliest picture we have of nitrate-nitrogen concentrations in Canterbury
groundwater comes from work by the North Canterbury Catchment Board in the 1970s
and early 1980s (Figure 1). Many of the concentrations found were low, but samples
from several wells (12) had concentrations above 11.3 mg/L, the Maximum Acceptable
Value (MAV) set in the New Zealand drinking-water standards, and there were many
wells where concentrations were above half the MAV. Natural (pre-human settlement)
nitrate-nitrogen concentrations were probably less than 1 mg/L, so the state of
groundwater in the 1970s/1980s already reflected significant change. It is likely that
concentrations have been increasing since significant farming with cultivation first
began in the region in the 1800s.
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Figure 1: Groundwater nitrate-nitrogen concentrations measured by the North
Canterbury Catchment Board from 1975 to 1984.
10.

Long-term monitoring of groundwater in Canterbury began in 1986. Using data from
this monitoring, we have undertaken some analysis of nitrate-nitrogen concentrations
in Canterbury’s groundwater. All statistics use a five-year median value for nitratenitrogen.

11.

Figure 2 (over the next three pages) provides a summary of nitrate-nitrogen state for
1992, 2002 and 2021.
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A) 1992
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B) 2002
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C) 2021
Figure 2: Groundwater nitrate-nitrogen State A) 1992, B) 2002, C) 2021. Number and percentage of groundwater sites at 4
nitrate concentration ranges.
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12.

Analysis of data from 1992, based on 94 groundwater sites on the Northern
Canterbury plains, shows 99% of the wells’ water quality met the current drinking water
guideline for nitrate-nitrogen in drinking water (<11.3 mg/l).

13.

Analysis of data from 2002, based on a wider number of 281 groundwater wells across
a wider spread of Canterbury, shows a similar profile to the data from 1992; 98% met
the current drinking water guidelines.

14.

In 2021, 72% of the 331 groundwater sites across Canterbury met the guidelines.

15.

These figures show that while nitrate-nitrogen concentrations in groundwater have
generally been increasing over time, the increase is relatively slow, and that while
concentrations are clearly higher in 2021, there were a small number of elevated levels
in 1992, and even 1984.

Groundwater Trend
16.

Figure 3 below provides an analysis of trends in nitrate-nitrogen concentrations in
Canterbury’s groundwater for a 30-year (1991-2021) and a 10-year (2011-2021)
period.

17.

The analysis in Figure 3 involves doing a trend analysis on every well record over the
specified period and classifying the trend according to the likelihood of an increasing or
decreasing trend. This approach is built on the same method used by the
Intergovernmental Panel on Climate Change and is the same as used by the Ministry
for the Environment (MFE) and Statistics New Zealand for their environmental
reporting and the LAWA (Land, Air Water Aotearoa) website.

18.

While response times to change on the land may be faster than 10 years in
Groundwater (see below), staff recommend that 10 years be used as the minimum
‘time step’ for trend analysis, to ensure that factors such as weather events (floods,
droughts) are not skewing results.
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A) 30 years

B) 10 years
Figure 3: Trends in nitrate-nitrogen in Canterbury Groundwater (A - 30-year, B10 year)

19.

Over the past ten years, we’ve seen increasing trends (likely and very likely) in 51% of
the wells analysed and decreasing trends in 24% of the wells. In comparison, 73% of
the wells in the 30-year analysis show increasing trends, and only 12% show
decreasing trends. This may seem to show an improvement in recent years, but you
cannot draw that conclusion from this analysis alone. We also need to consider the
non-linear character of groundwater change (Figure 4) and how the trends have
changed with time (Figure 5).
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20.

When we consider the three wells shown in Figure 4, with data plotted over the 30year period 1991 to 2021, it is clear they do not increase in the same way.

21.

Concentrations in the first well, J38/0242 increased over the first ten years, then more
or less levelled off. At the second well, K37/0468, the bulk of the increase occurred in
the middle period. At the third well, K37/0243, most of the increase occurred in the
final ten years. For any ten-year period, only one of these three wells show an
increasing trend, but over the full thirty years, all three of them show increasing trends,
but in a non-linear fashion.
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Figure 4: Examples of non-linear changes in nitrate-nitrogen concentrations in
three wells
22.

Environment Canterbury publishes an analysis of ten-year trends in nitrate
concentrations every year in Annual Groundwater Quality Survey reports (available in
the Document Library on the Environment Canterbury website). This analysis was first
done in 2002 and has been consistently done since 2007. In every year that analysis
has been completed, the results have been similar. Increasing trends in 16% to 37% of
the wells have been observed, versus decreasing trends in 2% to 10% of the wells,
with no clear trend in the results over the years (Figure 5).
90%
80%

% of wells analysed

70%
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50%
40%
30%
20%
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None

Figure 5: Rolling 10-year trends in nitrate-nitrogen in Canterbury Groundwater,
reported in Annual Groundwater Quality Survey reports.

23.

To be confident that we were seeing improvements in groundwater quality, we would
expect our rolling 10-year analyses to show more decreasing trends over time and
fewer increasing trends. Figure 5 does show more decreasing trends in recent years,
but also more increasing trends, especially after heavy winter recharge in 2017.

24.

In summary, it is likely that nitrate concentrations in groundwater have been increasing
for many decades, probably since farming first began in the region, and our data from
the past 30 years indicates that concentrations are still increasing.

Impact of lag times on changes in water quality
25.

Environment Canterbury has been working with the community for many years to find
ways to reverse the increasing trends in nitrate nitrogen concentrations in
groundwater.
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26.

Since we have not yet seen any clear reversal of the trends, the question is being
asked, how long will it take before we see the benefit of this work. There are two things
to consider here. First, there is a time lag between when land use change occurs and
when we see the effects of that change in water quality.

27.

For groundwater quality, in most cases we would expect to see the first signs of
change within a few years, though it will take much longer for the full effects of the
change to come through. We would see these effects soonest in groundwater at the
water table immediately beneath the land use change.

28.

We know that nitrate can be flushed from the soil into the groundwater in a single
heavy rain or snowfall event. Events such as the heavy snow in 2012 resulted in
observed flushing of nitrate. This has been validated with field trial sites at Templeton,
Burnham and Rolleston.

29.

We have several examples of where we have seen nitrate concentrations in
groundwater increase within a few years of land use change. These include:


the Hinds area, after land use changes in the mid-2000s



conversion from forestry to beef, then dairy, near Culverden



change from border-dyke to spray irrigation in the lower Waitaki area.

30.

Where the water table is deeper, it can take longer for the effects of land use change
to reach the groundwater. An example of this is in the Te Pirita area, where the water
table is 50 to 100m below the ground surface, nitrate concentrations in the
groundwater have been increasing slowly since agricultural intensification (irrigation
and dairy conversions) began in the 2000s.

31.

Groundwater age tracer data suggests that it can take decades for the effects of land
use change in the upper Canterbury Plains to reach coastal areas. This has been the
method used to inform lag times within sub-regional planning processes such as the
Waimakariri Plan Change 7 process.

32.

Surface water quality often shows signs of improving water quality prior to
groundwater. For example, recent work done under the Our Land and Water Science
Challenge (McDowell et al., 2021) has estimated that catchment lag times across New
Zealand vary from about 1 to 12 years, with a median of 4.5 years. Therefore,
monitoring of small streams near where the on-the-ground action occurs within a
catchment, will show the impact faster than in groundwater. The study did not include
the Canterbury Plains. Lag times are likely to be much longer between land use in the
upper plains and effects on groundwater and streams near the coast.

33.

The second factor to consider is that there is often a delay between plan
implementation and on-farm changes, creating another ‘lag’ of sorts. Environment
Canterbury has delivered a regional and sub-regional planning framework over the
past 12 years that requires on-farm reductions in nutrient losses to improve freshwater
quality. However, on-farm changes due to this planning framework are still occurring.
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34.

Understanding what on-farm mitigations and interventions have been implemented
over the past ten years, and in particular as part of the Good Management Practice
and Auditing framework, will provide information and data to help understand and
quantify changes to nitrate losses. This work will also be important to inform tools used
in the future planning framework.

35.

In summary, the analysis of time lags suggests that if widespread changes to land use
management have been happening around the region over the past five to ten years,
we would expect to be seeing some improvements in groundwater quality, even if the
full effects of the changes might take decades to come through. The fact that we
haven’t seen these improvements suggests that either the changes have not been
enough to bring about widespread changes in groundwater quality, or they have not
yet been fully implemented.

Next steps
36.

The groundwater monitoring programme is well established with over 30 years' worth
of data. The analysis of the surface water data is still under development and will be
presented at the next Committee meeting on 18 May 2022. These data will play a
critical role in supporting the mana whenua partnership and community engagement in
the development of the new integrated regional plan.
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9. Resolution to go into Public Excluded
Natural Environment Committee
Date of meeting

Wednesday, 6 April 2022

Author

Petrea Downey, Committee Advisor

Endorsed by

Catherine McMillan, General Manager Governance

Recommendations
Section 48, Local Government Official Information and Meetings Act 1987.
I move that the public be excluded from the following parts of the proceedings of this
meeting, namely items listed overleaf.
Reason for passing this resolution: good reason to withhold exists under section 7.
Specific grounds under section 48(1) for the passing of this resolution: Section 48(1)(a)
Note
Section 48(4) of the Local Government Official Information and Meetings Act 1987 provides
as follows:
“(4)
Every resolution to exclude the public shall be put at a time when the meeting is open
to the public, and the text of that resolution (or copies thereof):
a) Shall be available to any member of the public who is present; and
b) Shall form part of the minutes of the local authority.”
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 which would be prejudiced by the holding of the whole or
relevant part of the proceedings of the meeting in public are as follows:
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10. Next Meeting
The next meeting of the Natural Environment Committee is scheduled to be held on
Wednesday, 13 April 2022 at 11.00am. Any changes to this time will be publicly advertised
and updated on the Environment Canterbury website.

11. Mihi / Karakia Whakamutunga - Closing
The meeting will conclude with a karakia by a member of the Natural Environment
Committee.
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