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CATCHMENT SUB-COMMITTEE
TERMS OF REFERENCE
Adopted by Council 29 April 2021
REPORTING TO:

Natural Environment Committee

MEMBERSHIP

A maximum of 8 councillors together with ngā Tumu Taiao

QUORUM

Five members

MEETING FREQUENCY

Six weekly

CHAIR

Two Co-Chairs

A.

PURPOSE

1.

To ensure, through appropriate performance monitoring and information receipt, the
effective provision of river and drainage engineering services to the Region.

2.

To ensure effective liaison with territorial authorities, scheme/catchment liaison
committees and scheme ratepayers.

3.

Where delegated by Council, recommend to Council for its adoption, finalised draft
river and drainage scheme reviews and rating proposals, after taking due account of
public submissions.

4.

To have regard to the philosophy of ki uta ki tai — from the mountains to the sea —
across its streams, lake, wetlands, estuaries, waterways, coastline, biodiversity and
water supplies and to the importance and unique characteristics of braided rivers.

5.

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.

SPECIFIC RESPONSIBILITIES

6.

Conduct a review of the existing river rating districts and advisory committee structure,
to recommend to an updated structure to the Natural Environment Committee.

7.

Monitor the implementation and progress of river control, erosion control and drainage
schemes administered by the Council.

8.

Monitor the development of asset management plans to ensure service levels are
consistent with stakeholder expectations.
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9.

Monitor the implementation of investigations and works on non-scheme rivers.

10.

As delegated by Council, develop policy and plans (including scheme reviews, rating
systems, scheme upgrades and new schemes).

11.

Encourage establishment of Scheme and/or Catchment Liaison committees, monitor
their operation and participate as appropriate.

12.

Ensure that the Sub-committee’s activities:
a.

Take into account climate-change related risks; and

b.

are consistent with Council’s plans and initiatives to give effect to Council’s
declaration of a climate emergency on 16 May 2019.

C.

DELEGATIONS

13.

The Sub-committee has no general decision-making or financial delegations, but from
time to time may be given such delegations by Council for specific matters.
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Common Catchment Sub-Committee Acronyms
CSC

Catchment Sub-Committee

LTP

Long-Term Plan

MfE

Ministry for the Environment

NBA

Natural and Built Environments Act

NEC

Natural Environment Committee

NEMA

National Emergency Management Agency

UAGC

Uniform Annual General Charge
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Catchment Sub-Committee
Membership

Committee Co-Chairs:

Councillor Ian Mackenzie
Tumu Taiao Iaean Cranwell

Committee Members:

Councillor Phil Clearwater
Tumu Taiao Yvette Couch-Lewis
Councillor Grant Edge
Councillor Claire McKay
Councillor Elizabeth McKenzie
Councillor Craig Pauling
Councillor Peter Scott
Councillor John Sunckell
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1. Mihi / Karakia Timatanga - Opening
2. Apologies
3. Conflict of Interest
4. Public Forum, Deputations, and Petitions
4.1

Deputation
There has been one request for a deputation.
4.1.1 Robert Johnston, will speak on river ratings in Canterbury and the rating
structure.
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5. Minutes
5.1. Unconfirmed Minutes - Catchment Sub-Committee - 7
October 2021

Catchment Sub-Committee
Date of meeting

18 November 2021

Author

Petrea Downey, Committee Advisor

Endorsed by

Catherine McMillan, General Manager Governance

Purpose
1.

To confirm the minutes from the Catchment Sub-Committee meeting held on
7 October 2021.

Recommendations
That the Catchment Sub-Committee:
1.

confirms the minutes from the Catchment Sub-Committee meeting held
7 October 2021.

Attachments
Unconfirmed Minutes - Catchment Sub-Committee – 7 October 2021
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Attachment 5.1.1

For Confirmation

Minutes of the 2nd meeting of the Catchment Sub-Committee
held in the Council Chamber, 200 Tuam Street,
Christchurch, on Thursday, 7 October 2021 at 10.30am.
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 Councillors Grant Edge, Claire McKay,
Elizabeth McKenzie (via audio/visual link), Peter Scott, and John Sunckell.

Management and officers present
Councillor Megan Hands (via audio/visual link), Katherine Harbrow (Director Operations),
Tafflyn Bradford-James (Director Communications and Engagement), Jesse Burgess (Senior
Strategy Manager), Nick Daniels (General Manager, Field Operations), Leigh Griffiths
(Manager, Rivers), Shaun McCracken (Flood Protection - Recovery Manager,
Catherine Schache (General Counsel) and Petrea Downey (Committee Advisor) and
Vivienne Ong (Committee Advisor).
Report Writers and other staff were also present.
1.

Mihi/Karakia Timatanga - Opening
Co-Chair Councillor Mackenzie opened the meeting.
The karakia for the day had been made at the Councillor only time held at 8.30am.
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For Confirmation

Members were reminded of the Terms of Reference which explained the purpose of the
Catchment Sub-Committee.
2.

Apologies
Apologies were received from Committee Co-Chair Tumu Taiao Iaean Cranwell,
Councillor Phil Clearwater, Tumu Taiao Yvette Couch-Lewis and Councillor
Craig Pauling and Chair Jenny Hughey (ex-Officio).

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 - George Kelcher, Special Projects, Road Metals Co Ltd and
Dan Francis, General Manager, Road Metals Co Ltd
George Kelcher and Dan Francis from Road Metals Co Ltd provided a deputation
on extracting gravel and gravel management. Information was provided prior to
the meeting (attached).
The Chair thanked George and Dan for their presentation.

CATCHMENT SUB-COMMITTEE RESOLVED
That the Catchment Sub-Committee:
1.

5.

receives the deputation from George Kelcher and Dan Francis, Road Metals
Co Ltd, on Gravel extraction, managing rivers and water flow capacity.
Councillor Scott/ Councillor Sunckell
CARRIED

Minutes
The minutes of the 1st meeting of the Catchment Sub-committee held on 12 August
2021 were accepted as an accurate record of the meeting.
CATCHMENT SUB-COMMITTEE RESOLVED
That the Catchment Sub-Committee:
1.

confirms and adopts, as a true and correct record, the minutes of the
meeting held on 12 August 2021.
Councillor Ian Mackenzie/Councillor McKay
CARRIED
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For Confirmation

6.

Matters Arising
Councillor McKay requested a high level percentages, quantum in the area of types of
rates collected in the river schemes. Staff advised, for this financial year, across all 59
river rating districts, 9.5 million, of that, targeted rates are 6.6 million, works and
services rates are 1.5 million, general rates are 1.4 million and also receive revenue
net income of lease and forestry of 4.5 million.

7.

Information Items

7.1

River Management
Refer page 15 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:
-

Work on the Waimakariri-McIntoches Bend is to be finalised this month, which is
one of the first in the country to be completed. It is planned that Members of
Parliament be invited to an event and to talk about broader topics.
Waiau Township Stopbank Repair and Construction is in its final stages of being
completed.

In response to the different funding options that staff proposed, the Sub-committee noted
the majority of members preferred Option 3D, and advised their four preferences were:
-

Option 3B - Fund the $21.2m over 2 years via a new Uniform Annual General
Charge (UAGC) (region wide)
Option 3C - Fund the $12.2m over 2 years via a new Uniform Annual General
Charge (UAGC) (impacted districts only)
Option 3D - Fund the $12.2m over 2 years via a 50/50 increase in general rates
and a new Uniform Annual General Charge (UAGC) (Region wide)
Option 4 - Expansion of ‘out of scheme’ approach to include physical works

STAFF RECOMMENDATION
That the Catchment Sub-Committee:
1.

RECOMMENDS to the NATURAL ENVIRONMENT COMMITTEE that it
recommends to COUNCIL that an additional financial delegation approval is
given for unbudgeted May/June 2021 flood recovery expenditure of a further $4.1
million for the year ended 30 June 2022 (noting that Council has already
approved $4.1m for immediate flood recovery work)

2.

notes the balance of the unbudgeted May/June 2021 flood recovery expenditure
of approximately $10 million will be included in the 2022/23 Annual Plan

3.

RECOMMENDS to the NATURAL ENVIRONMENT COMMITTEE that it
recommends to COUNCIL that potential options for rating changes for funding
flood recovery are explored and presented by staff for inclusion in the draft
2022/23 Annual Plan
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Attachment 5.1.1

For Confirmation

4.

endorses a further workshop with Canterbury Mayors ahead of potential 2022/23
Annual Plan to further engage on possible short- and long-term solutions for the
community on flood recovery, river rating and broader out of scheme issues

5.

notes that Regional Councils, as a sector, are continuing engagement with
Central Government for co-investment in flood protection.

CATCHMENT SUB-COMMITTEE RESOLVED
That the Catchment Sub-Committee:
1.

RECOMMENDS to the NATURAL ENVIRONMENT COMMITTEE that it
recommends to COUNCIL that an additional financial delegation approval
is given for unbudgeted May/June 2021 flood recovery expenditure of a
further $4.1 million for the year ended 30 June 2022 (noting that Council
has already approved $4.1m for immediate flood recovery work).
Councillor McKay/Councillor Sunckell
CARRIED
Councillor Edge Proposed Amendment to 2.:
2.

notes the balance of the unbudgeted May/June 2021 flood recovery expenditure
of approximately $10 million is proposed to be included in the draft 2022/23 Annual
Plan.
Councillor Edge/Councillor McKenzie
(For: Councillors Edge, Sunckell, McKenzie;
Against: Councillors Scott, Mackenzie and McKay)
LOST

CATCHMENT SUB-COMMITTEE RESOLVED
That the Catchment Sub-Committee:
2.

notes the balance of the unbudgeted May/June 2021 flood recovery
expenditure of approximately $10 million will be included in the draft
2022/23 Annual Plan.
Councillor Scott/Councillor Sunckell
CARRIED

CATCHMENT SUB-COMMITTEE RESOLVED
That the Catchment Sub-Committee:
3.

RECOMMENDS to the NATURAL ENVIRONMENT COMMITTEE that it
recommends to COUNCIL that potential options for rating changes for
funding flood recovery are explored and presented by staff for inclusion in
the draft 2022/23 Annual Plan.
Councillor Scott/Councillor McKay
CARRIED
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For Confirmation

Councillor Mackenzie proposed an amendment to 4.:
CATCHMENT SUB-COMMITTEE RESOLVED
That the Catchment Sub-Committee:
4.

endorses a further workshop with Canterbury Mayors, partners and
stakeholders, ahead of draft 2022/23 Annual Plan to further engage on
possible short- and long-term solutions for the community on flood
recovery, river rating and broader out of scheme issues
Councillor Ian Mackenzie/Councillor McKay
CARRIED

That the carried amendment 4. above become the substantive motion.
Councillor Ian Mackenzie/Councillor Sunckell
CARRIED
CATCHMENT SUB-COMMITTEE RESOLVED
That the Catchment Sub-Committee:
5.

8.

notes that Regional Councils, as a sector, are continuing engagement with
Central Government for co-investment in flood protection.
Councillor McKay/Councillor Sunckell
CARRIED

Notices of Motion
There were no notices of motion.

9.

Extraordinary and Urgent Business
There was no extraordinary or urgent business.

10.

Next meeting
The next meeting is scheduled for Thursday, 18 November 2021.

11.

Mihi/Karakia Whakamutunga - Closing
The Chair thanked everyone for their participation.

Catchment Sub-Committee 2021-11-18

16 of 66

Attachment 5.1.1

For Confirmation

Karakia: The closing Karakia for the day was provided at the Audit, Finance and Risk
Committee, which followed this meeting.
The meeting concluded at 12.13pm.

CONFIRMED 18 NOVEMBER 2021

Councillor Ian Mackenzie (Co-Chair) ________________________________________

Tumu Taiao Iaean Cranwell (Co-Chair) _______________________________________
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7 October 2021
th

HEAD OFFICE

359 Lincoln Road
PO Box 2341
CHRISTCHURCH 8140
(03) 339 9300
Ph:
Fax:
(03) 339 9301

OAMARU:

2 Caledonian Road
PO Box 212
OAMARU 9444
(03) 437 0458
Ph:
Fax:
(03) 437 2233

Presentation to Environment Canterbury Catchment Sub Committee.

The Infrastructure Commission New Zealand recently put out a statement which was
repeated at the Quarry NZ Conference in July which said "Infrastructure must be
prioritised to ensure that community needs outweigh ''The opinions of a few."
This is a very apt statement in today's world as the strident voices of a few that at times seem
to ignore reality and the effects that nature brings into our community on a regular basis.
Rivers have been providing an aggregate resource ever since New Zealand sta1ted being
developed with tracks - then roads - and in the last 150 years for the construction of the
infrastructure that we now have today.
Over the last two decades it has become harder and more expensive to obtain consents to
extract gravel from rivers and our Industry has been turning more and more to land based
resources which still comes at a major cost and involve months and years of time to put
consents in place.
The June 2000 ECan list of consent application charges showed that the shmt term gravel
extraction consent fee was $150.00 plus G.S.T. A long term consent for up to 35 years was
$600.00 plus G.S.T. The same non notified consents now are costing upwards of $10,000 by
the time we get a consent to disturb the bed of a river, an air discharge consent, permission
from LINZ & DOC & IWI, bird reports and at times searches for Lizards and Grasshoppers
and other creatures which come at an even higher cost.
Our Industry fully realises that rivers will not continue to supply an endless supply of
aggregates to satisfy the current demand but this said, rivers still need managing as floods
and high flow events take place on a regular basis. This is where our Industry is one of the
most cost effective tools that ECan has in their toolbox - the managing of excess gravel in
rivers can be managed at largely nil cost by people and businesses that have had decades of
experience in undertaking this work. My own experience now entails over 46 years of
undertaking gravel extraction and river management and Road Metals Company Ltd has
been in the business for over 66 years.
The move away from river based resources to permanent land based sites poses some risk for
ECan as shown during the recent flood events in Mid Canterbury and especially in the
Ashburton River area. With the Lake Hood Development and the permanent land based
Quarry site now supplying most of the aggregate demand for the wider Ashbmton area then
less and less gravel has been extracted from the Ashburton river resulting in an ever
increasing gravel build up in the bed and a much reduced flow capacity inside the river banks
during high flow and flood periods.
Catchment Sub-Committee 2021-11-18
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6. Matters Arising
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7. Information Item
7.1. Catchment Sub-Committee Report
Catchment Sub-Committee (CSC) Report
Date of briefing

18 November 2021

Author

Leigh Griffiths, Manager Rivers

Endorsed by

Katherine Harbrow, Director Operations

Purpose
1.

To provide an update to the Subcommittee on River Management activities since the
Committee last met on 7 October 2021.

Recommendations
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.

Key points
2.

The current cost estimate of damage to Environment Canterbury owned flood
protection infrastructure from the May 2021 rainfall event is $19.7 million.

3.

The Council will deliberate on an additional financial delegation for unbudgeted flood
recovery expenditure this financial year, on 25 November 2021.

4.

Staff presented information on projected expenditure and future options for possible
Annual Plan adjustments in the 7 October 2021 Catchment Sub-Committee report.
These options will be formally deliberated on as part of the Annual Plan process.

5.

River Rating District Committee meetings are being held in October and November
2021 in order to update on flood recovery progress, the future work programme, and
gather views on forward expenditure.
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Background
Flood Recovery
6.

There have been no significant flood events in the last six weeks which has enabled
the focus on permanent repairs and future work planning.

7.

Significant tenders are currently being prepared for the Orari, Waihi and
Ashburton/Hakatere Rivers. These works are primarily for stopbank repair, and it is
critical the works occur during the upcoming construction season (summer). The OrariWaihi-Temuka and Ashburton/Hakatere flood protection schemes have the highest
estimated total amount of damage out of all schemes across the region. Repairing
infrastructure will keep communities safe while we also consider possible opportunities
for future betterment.

8.

The financial impacts on individual rating district budgets, as well as possible options
of Council deliberation, will be discussed with effected Rating District Committees over
October and November 2021. The purpose of the Committee meetings is to provide an
update on the works programme and flood recovery to date this financial year, as well
as talk about potential budget implications for next financial year.

9.

Staff have been in contact with National Emergency Management Agency (NEMA)
officials to better understand the requirements for a future business case for
‘betterment’. The substantive start to this piece of work will commence in the second
half of the financial year and may take up to a year to complete.

10.

Gravel demand is steady and where appropriate Environment Canterbury are waiving
fees in the Ashburton/Hakatere catchment and other areas with significant gravel
build-up, to encourage extraction. Aerial mapping survey LiDAR (Light Detection and
Ranging) is underway based on a set priority order across the region. There have
been minor delays in receiving the information from the contractor but the information
is expected in November 2021.

11.

A new interactive flood recovery map has been set up to provide key information on
the timing of recovery work and the order in which it is prioritised. The map can be
viewed at: apps.canterburymaps.govt.nz/FloodRecovery

12.

Preliminary flood frequency estimates are complete. This was a significant undertaking
and difficult due to gauge wash outs and bed level changes. The estimates are now
publicly available but are yet to be formally reviewed and should currently be taken as
indicative only:
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Scheme Amendments, Amalgamations, and Reviews
13.

Environment Canterbury has 59 River and Drainage Schemes with a total Asset Value
of $663M. There are three main scheme types: Comprehensive, Localised, and
Drainage. They are currently funded as follows:
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14.

Targeted rates vary in type from capital value, land value, land area, percentage of
service, or uniform charge per rating district. In many cases the method used is the
one chosen when the rating district was set up, which may be decades ago. In a rating
district there are a number of targeted rate classes, each with a different weighting
depending on the degree of benefit an area receives. An example is the targeted rate
classification for the Pareora River which has eight different classes and is based on
the capital value of land.

15.

Setting up, amending, amalgamating, or reclassifying rating districts is complex, time
consuming, and highly specialised work. Environment Canterbury has very few staff
with experience in reclassifications and few external classifiers are available.

16.

The ‘reclassification’ of a scheme involves reviewing who pays for what (e.g. who pays
targeted rates, what level of benefit different rate payers receive from a scheme). A
‘scheme review’ reassesses the objectives of a scheme, the extent of flood protection
provided by a scheme, and whether this is fit-for-purpose into the future. Scheme
reclassifications and scheme reviews can occur independently of each other.
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17.

Classifiers use modelling, past flood information, and judgement to propose weighted
classes and maps. Costs of proposals also need to be worked out so indicative rates
can be provided alongside the maps. A classifier usually works directly with proposed
ratepayers and public meetings are normally held to align Annual/Long Term Plan
discussions. Currently staff are working with the Ashburton/Hakatere Liaison
Committee on updates to the classification. Halswell/Huritini is also on the list for an
update, but work has not started yet.

18.

The most recent amalgamation of schemes was implemented in 2015 when six
overlapping schemes were combined to form one Waihao-Wainono scheme. The
rating bases for each scheme varied and in some cases there were up to three layers
of rates on the same land.

19.

Reviewing major Schemes is necessary to assess whether the outcomes being
delivered meet the needs of today and the anticipated needs of the future. The 30Year Infrastructure Strategy within the Long Term Plan sets out information on
Scheme Reviews including what they cover (page 128).

20.

The Kaikōura rivers and drainage, and the Ashley/Rakahuri scheme reviews are well
advanced and are currently on track to be completed this financial year. The Rangitata
scheme review has been initiated and is expected to take several years to complete as
vital consultation and engagement takes place and science and engineering
investigations are completed. The schedule (page 129 of LTP) has the Opihi and
Selwyn/Waikirikiri programmed to start this financial year. No work has started on
either of these to date, as resources have been diverted to flood recovery. Additional
resource will be considered in the second half of the year, in order to initiate these
reviews, however, consideration may need to be given to the order in which they are
currently scheduled. A significant flood event usually prompts a scheme review and
the Orari-Waihi-Temuka is currently not scheduled until 2023/24 and the
Ashburton/Hakatere until 2024/25.

Climate Resilience Programme - supporting the COVID-19 Recovery
21.

In December 2020 Environment Canterbury signed a contract with the Ministry of
Business and Innovation and Employment (MBIE) to deliver $24.2M of river resilience
projects to support the COVID-19 Recovery. Details of the programme of work can be
found online: www.ecan.govt.nz/floodprotection. The project for Waimakariri River
flood protection at McIntoshs bend is now complete, which is among the first to be
completed nationally.

22.

McIntoshs bend is a stretch of river berm on the north bank of the Waimakariri River,
on Ferry Road east of the Kaiapoi township. It is a popular fishing, inanga/whitebaiting, and bird watching spot and has high recreational values. The Waimakariri and
Kaiapoi stopbanks protect Kaiapoi township and the surrounding areas from flooding.
In the 1960s, riverbank rock armour was installed to prevent erosion and stopbank
breach on the sharp bend of river. Over the years, the river has also narrowed at this
location, and a deep scour hole has developed, increasing erosion vulnerability. The
risk of stopbank breach and flooding of Kaiapoi town, surrounding rural land, and the
oxidation ponds has also increased. The works now in place reduce erosion and flood
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risk to a level consistent with the remainder of the flood protection system. The existing
rock lining has been strengthened, weeds removed, a new buried rock lining has been
constructed and new rock protection placed along the stopbank face. In addition to this
hard infrastructure work, walking and access tracks have been upgraded, car park
enhancements carried out, picnic table and permanent toilet facilities added, and
native planting has taken place. The final cost for this project was $2.7M. Sixty-Four
per cent (64%) of this was covered by MBIE and the 36% local share was covered by
the Waimakariri-Eyre-Cust rating district. This holistic approach to integrated river
management has enabled the protection of the community while also enhancing
recreational values and increasing biodiversity.
23.

The Waiau township project will be the next project to be completed at the end of
November 2021. The project consists of construction of new stopbank sections and
upgrades, and linking of existing stopbanks. The township of Waiau has a mix of
banks constructed in an ad-hoc fashion by various boards and schemes over the last
century. All were in various condition and some had trees growing in them and
earthquake damage. The estimated cost for this project is $0.5M and it is expected to
be completed on budget. Sixty-four per cent (64%) of this was covered by MBIE and
the 36% local share has been covered by the Waiau Township rating district.

24.

The remaining four projects have a number of workstreams that will all run through
until the MBIE contract expires in December 2023.

25.

The other projects within the COVID-19 programme of work are progressing and
continue to support the economic recovery and tangible outcomes for biodiversity and
protection of communities on the ground. Environment Canterbury report to MBIE
every quarter and provide data on: project progress, supplier and personnel diversity,
social and environmental outcomes, risks, opportunities and milestones. Environment
Canterbury also provide a written summary of all projects. Please find attached the
written summary for July to September 2021.

26.

Local Government New Zealand has put details of the $200M national programme of
work under the brand of ‘Resilient River Communities’, see the website:
https://www.lgnz.co.nz/regionals/key-projects/resilient-river-communities/

Braided River Revival / Whakahaumanu Ngā Awa ā Pākihi
27.

Environment Canterbury is looking to cultivate a landscape-scale partnership approach
to restore our braided rivers as critical ecological corridors ki uta ki tai/from the
mountains to the sea and revitalise the connection between people and our precious
rivers.

28.

More detail about Braided River Revival / Whakahaumanu Ngā Awa ā Pākihi and the
work we are undertaking is being added to the Environment Canterbury website.

29.

A strategic programme of work including developing a regional river strategy and
delivering nine ki uta ki tai braided river revival strategies by 2028 is progressing. The
Ashley River / Rakahuri and Rangitata are the first two rivers. There is also a
substantive programme of on-the-ground initiatives.

Catchment Sub-Committee 2021-11-18

29 of 66

30.

COVID Recovery projects on several rivers, which increase the region’s biodiversity
are highlighted in the attached quarterly report.

Land use change on the margins of lowland Canterbury rivers
31.

Attached to this paper is the recently completed Environment Canterbury report ‘Land
use change on the margins of lowland braided rivers, 2012-2019'. In this report
(R21/05), changes in land use (i.e. conversion to intensive agricultural land use) along
margins of Canterbury’s lowland plains braided rivers margins were identified and
measured for the period 2012-2019. This study followed on from the braided river
margin land use change described in an earlier Environment Canterbury report
(R15/49), covering the period from 1990-2012. This earlier report resulted in the
formation of the Braided River Action Group (BRAG).

32.

Canterbury’s braided rivers are internationally and nationally significant. They are a
defining characteristic of the region’s landscape and, especially in the otherwise highly
modified low plains environment, provide critical habitat for remaining indigenous
biodiversity. The beds, riparian springs and wetlands, riparian margins and floodplains
of braided rivers support many of the region’s rare and endangered species. Braided
rivers and their margins provide a ‘mountains to sea’ connection between the coast
and inland habitats that has otherwise been lost from the region. The braided river
riparian zone is an important area for the management of water quality and ecological
resources as the interface between land and rivers

33.

From 2012 to 2019, another 1,252 ha of undeveloped or forested braided river margins
were converted to intensive agricultural use. This adds to the 11,630 ha developed
between 1990 and 2012. Over this latest monitoring period, approximately one third of
the land converted to intensive agriculture was in public ownership, including some
designated reserve land.

34.

The next steps are to coordinate with Territorial Authorities and partner agencies to
ensure the full extent of braided riverbed and margins are appropriately managed to
implement Canterbury Regional Policy Statement and Canterbury Water Management
Strategy objectives for biodiversity, ecosystem health, and natural character of braided
rivers.

35.

In the upcoming national planning reforms, there should be an opportunity to seek a
review of RMA definition of ‘riverbed’ that better encapsulates the particular nature of
braided rivers.

Regional Parks
36.

A severe wind event in mid-September 2021 impacted Environment Canterbury’s
commercial forestry, with a windthrow of around 30 hectares of immature trees. These
trees were 20 years old. At current log prices, the recovery value of these trees will be
around $250K (pending access and level of recovery difficulty). For comparison, based
on the last harvest rates, mature logs of the same size would recoup around $600K.
Consideration is currently being given to removing some neighbouring areas of trees
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that have now become vulnerable to windthrow, and an aerial survey is underway to
assess the scope of this.
37.

In addition to impacts on our commercial forestry, after the wind event there were
around 400 downed, or at-risk trees, within our Regional Parks. Additionally, around
100 metres of tracks were damaged by tree roots. The parks were cleared and
reopened within 36 hours of the event due to the fast action of parks staff and the
support of contractors.

38.

The perpetual forest project is underway with the initial 3400 native plants planted on
0.4 of a hectare of land that was once a dairy grazing lease inside the stopbank on the
Ashley/Rakahuri. This is the first of a total of 11,000 plants in the first stage of the
perpetual forest trial project.

39.

Three cameras have been installed in the Regional Parks as a trial to increase the
security for parks users and reduce damage to assets. After one month of a threemonth trial, occurrence of anti-social behaviour and damage have reduced to zero.
Solar lighting in the McLean’s Island Regional Park carpark area has also been
installed.

40.

Recovery work from the May 2021 flooding event is ongoing. Removal of silt has
almost been completed from the Parks areas, and grassing of these areas to reduce
dust is also underway. All areas have been reopened to the public, with some
restrictions in place. Contractors have been engaged to repair the road washout under
the Main North Road and rail bridges, which will allow park users access to the Whites
Crossing area, and protect the road from future flood events.

41.

The Waimakariri Jetboat ramp was damaged in the flooding and has had ongoing
issues with silt being deposited when the river rises. The Parks team have met with
River Engineers and the Jetboat Association to look at a more permanent solution to
reduce damage during flooding events. A plan has been developed and work has
commenced. Vegetation is about to be removed to assist with water flow.

42.

Reinstatement of walking and cycle tracks is underway, with the first 20km being
completed in the last month. While reinstatement is occurring, staff have also been
assessing the location and type of assets and considering moving these to less
vulnerable or exposed areas. Around 30km of flood damaged track is still to be
reinstated. These currently have diversions in place.

Gravel Management
43.

Environment Canterbury plays a key role in river gravel management in Canterbury.
The management approach to gravel is set out in the Canterbury Regional Gravel
Management Strategy. A review of the Gravel Management Strategy will be initiated
during 2021/22, with completion in FY2022/23.

44.

The Gravel Liaison Committee is an advisory committee set up to facilitate and
communicate information relating to river-based gravel extraction. The 12-member
committee is divided across four parts of the region and meets annually. An online
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meeting is being scheduled for early December 2021, followed by an in-person
workshop in the first half of 2022 to discuss the Gravel Management Strategy review.
Possible draft changes to the Committee Terms of Reference will be discussed with
the Committee ahead of them coming to Council for adoption.
45.

The South Canterbury Gravel Agreement, informally known the “MOU”, covers the
area from the Waitaki River to, and including, the Rangitata River. It is a voluntary
agreement that was industry led at its inception. The Agreement works by the gravel
industry applying for short term Authorities/Consents only, which helps management of
the resource which is depleted in many South Canterbury rivers making supply
difficult. In exchange, the industry gets quicker turn-around for granting
Authorities/Consents (provided applications are complete and there are no other
outstanding environmental issues or concerns).

46.

Road Metals Company Limited presented a comprehensive deputation to the
7 October 2021 Catchment Sub-Committee meeting. Staff will continue to work
collaboratively with Mr George Kelcher and other industry representatives to address
issues ahead of the Gravel Management Strategy review.

Financial implications
47.

There are potentially significant financial implications for expanding on the current
work programme as included in the LTP in regards to flood recovery. These will be
discussed during the up-coming 2022/23 Annual Plan process.

Engagement
48.

Rating District Committee meetings have occurred, or are scheduled, primarily to
provide an update on the work programme to date and discuss the financial
implications of flood damage. The meeting dates are:
a.

Lower Rakaia, 26 October 2021

b.

Ashley/Rakahuri, 26 October 2021

c.

Selwyn/Waikirikiri, 1 November 2021

d.

Little River/Waiwera, 3 November 2021

e.

Lower Waitaki, 8 November 2021

f.

Halswell/Huritini, 8 November 2021

g.

Upper and Lower Hinds/Hekeao, 9 November 2021

h.

Orari-Waihi-Temuka, 9 November 2021

i.

Opihi, 9 November 2021

j.

Ashburton/Hakatere, 30 November 2021
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49.

A follow-up flood recovery hui with Councillors, Mayors, iwi, and other key
representatives is being planned for Wednesday 24 November 2021.

50.

An online Regional Gravel Committee meeting will be scheduled for early December
2021.

Climate Change Impacts
51.

Climate change impacts are factored into river management planning and decisions.
With the expectation of more frequent and intense climate change induced flood
events, we are reviewing how our river management and flood protection schemes
operate and if adapted or new infrastructure or solutions are needed.

52.

Climate resilience will be enhanced by the accelerated delivery of projects under the
programme of work to support the COVID-19 Recovery.

Next steps
53.

Potential options for Annual Plan consideration will be developed by staff. These will
be discussed at a further workshop with Mayors before being formally considered by
Council.

54.

A draft of the supplementary Case Study to support national co-investment in flood
protection is due this month and will be brought the Catchment Subcommittee for
discussion at their first meeting in the New Year.

Attachments
1.
2.

CRC Jul- Sept 2021- Climate Resilience Programme- Highlights FINAL [7.1.1 - 8
pages]
Landusechangeonthemarginsoflowland Canterburybraidedrivers 20122019 (1) [7.1.2 24 pages]

Peer reviewed by

Nick Daniels
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Attachment 7.1.1

Climate Resilience Programme of
Flood Risk Management Projects
Quarterly Report | July to September 2021

Project Highlights
1.

Ashley River/Rakahuri protection and fairway management project

An aerial view of the Ashley River/Rakahuri showing a heavily vegetated riverbed.
The Ashley River/Rakahuri is a key feature of the North Canterbury landscape. It poses a major flood risk to the local
community living on its floodplain. For this project we are removing exotic vegetation (willow and brush weeds) along
a 21-kilometre section of the river between Ashley Gorge and the Okuku River confluence, and in the Okuku River.

Highlights
• Machine felling of the trees has worked well,
some delays caused early in the quarter by
additional flooding on 16/17 July.
• Delays occurred in August when works paused
due to COVID-19 level restrictions.
• We extended the clearance area by another
800m towards Okuku.
• Site visits with several landowners of adjacent
properties at location 1 held in September to
discuss adjustment of the clearance area and
some requested protection planting.

Physical clearance of trees in the Ashley River/Rakahuri.
•

Detailed planning of clearance areas at location 2 is underway.

•

Overall progress has been slower than expected due to a variety of issues from equipment problems,
fluctuating river levels and COVID-19 restrictions. The initial vegetation clearance contract completion at
location 1 is expected by end of November.

•

Additional information can be found at: haveyoursay.ecan.govt.nz/ashley
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2.

Halswell/Huritini weed barrier replacement project

This project involves the design and
construction of an improved structure
for the collection and removal of cut
weed from the Halswell River/Huritini.
Highlights
•

Investigations on design options
continued during July and a
workshop was undertaken with
contractor Beca to identify a
shortlist of options to progress.

•

It was confirmed that the barrier
must remain in the current location.
This means that a resource consent
will be required under the National
Environmental Standards as the
area is a wetland.

•

The critical meeting with the
Drainage Rating District and Te
Taumutu Rūnanga to select the
preferred option from a shortlist in
August was postponed due to COVID-19 restrictions.

•

A change in management at the rūnanga has continued to delay progress. Individual meetings with the River
Rating District Liaison Committee and Te Taumutu Rūnanga are still to be organised.

•

There is a small available window of time for construction with this project to accommodate the nesting period
of the critically endangered Australasian bittern and inanga spawning season.

3.

Waimakariri River - Kaiapoi Community flood protection

This project involves rock works at McIntoshs bend, a particularly difficult part of the river due to a sharp bend where
the river has narrowed over the years causing a deep scour hole and increasing erosion vulnerability.
Highlights
•

The additional flooding on 16/17 July deposited
debris that needed to be cleared from site.

•

Most of the significant earthworks were
completed mid-August.

•

In August works paused due to COVID-19 level 4
restrictions resulting in a 3-week delay to the
schedule and late delivery of the toilet block from
the North Island.

•

Carpark enhancement to facilitate control of
vehicle movements and protect the stopbank and
rock armouring was completed in September.

•

Landscaping and planting were completed in
September. Additional plants were procured using
contingency funding.

•

The toilet block, picnic table and shelters were
installed in late September.

Carpark enhancement at McIntoshs bend.
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4.

Waiau township stopbank project

This project will improve the level of flood protection
to Waiau township through the remediation and
strengthening of two existing stopbanks, and
construction of a new stopbank bordering the eastern
side of the town.

Highlights
•

Work continued through COVID-19 level 4 restrictions
as stopbank repair was deemed essential work and
works were completed in August.

•

Negotiation of compensation for private landowners
is being finalised by the consultant and costs will be
covered by contingency.

•

Once approved the agreement will support the
previously lodged Resource Consent application so it
can progress to final review.

•

Current completion expected mid-November.

Waiau Uwha River stopbank before (left) and after (right) vegetation clearance.
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5.

Rangitata 2019 Flood Recovery Project

This is an ambitious project comprised of several workstreams.
Highlights
Workstream 1: ‘Make it Safe’ Rangitata flood recovery works
•

Contractors returned to site on 20 July following the additional July
16/17 flooding which caused some minor riverbank erosion. The
flooding also caused some gravel deposition which needed to be
cleared.

•

The diversion at site three was completed in the last week of July.

•

The design for site 2S was reviewed by Rangitata South Irrigation Ltd
(RSIL) in July and in August they responded with change requests to
the original design for site 4. The request was considered internally
and with members of the Rangitata River restoration working group
in September.

•

Works at sites 2N, 3 and 4 were completed in September.

•

Works on the two sites remaining are currently progressing well and
expected to finish in November.

•

The Peel Forest landfill workstream moved to procurement and the
RFP closed in early September. Environment Canterbury is project
managing this work. The contract was awarded to Grant Hood
Contracting. Works commenced in early October.

Workstream 2: remediation to 12 sites on the lower Waitaki River
•

In August, additional resources were allocated to assist in the design
review.

•

Works at one critical frontage recommenced in early August
but were subsequently put on hold due to COVID-19 restrictions.

•

There has been a delay in rock delivery to Site 1.

•

Site 2 works commenced in September and are progressing well.

•

The design for Site 3 is finalised and materials have started to arrive on site.

•

Options for Site 4 are being discussed with the landowner and contractors as there are currently some challenges
sourcing materials.

Rangitata River “Make it safe” workstream.
Early October progress at groyne 4.

Late September progress on site 2 for the Lower Waitaki workstream.
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Workstream 3: natural infrastructure enhancement.
•

A project plan was presented at the working group meeting of the Rangitata Restoration Initiative in July.

•

Te Rūnanga o Arowhenua and Environment Canterbury each have existing natural infrastructure work
programmes and there are opportunities for alignment. In July negotiations commenced to explore options
for Arowhenua to contribute the local share of the cost of works.

•

A working group meeting was held in late August and nominated project leads presented their plans for
endorsement by the group. Workstreams were approved to move to the delivery stage, pending minor
reviews of a few projects.

•

Restoration plans for sites on the lower reaches of the river have been delayed by the contractor. The first
drafts for two sites have been received and are currently under review by ECan, DoC and LINZ.

Workstream 4: science investigations
•

This project involves a values investigation for the South Branch of the Rangitata River. A facilitator was
appointed in July to undertake workshops with Rūnanaga and key stakeholders on the vision and future of
the South Branch.

•

In September, an additional meeting was requested by Te Rūnanga o Arowhenua with key stakeholders
ahead of the South Branch investigations.

•

The six science investigations continue; three investigations are currently in progress with several more to be
released for tender by December.

Other
•

In September, a meeting was held with Te Rūnanga o Arowhenua cultural consultants to develop the cultural
information that will form the foundation of the communications and engagement plan and the awa
restoration strategy.

The Rangitata River showing the primary South Branch breakout location.
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6.

Regionwide river berm transition project

This ambitious project is comprised of multiple
works across 23 rivers throughout the Canterbury
region.
The project aims to increase the resilience of the
river berms for flood and erosion protection and
foster regeneration of native flora and fauna.
Braided river berm areas have many values and
functions.

Highlights
•

In July ninety-five per cent of scoping was completed for the 23 rivers under consideration and project leads
began preparing procurement packs for tenders.

•

High resolution LiDAR was ordered in July for the proposed project sites on the Ashley/Rakahuri,
Ashburton/Hakatere and Orari rivers.

•

In July, Contractor Geoff Canham and staff presented the communications and engagement plan for the
‘Masterplan’ process to the Rangiora Reach Advisory Group which includes Councillors and staff from both
Waimakariri District Council and Environment Canterbury.

•

Wildlands were contracted to do weed surveys on the Waihi River in July. In August the survey was completed.
The work involved field surveys of four sites; weed locations were mapped using handheld global positioning
systems (GPS), iPads and aerial photographs. LiDAR results and field data were compared and the methodology
for classification of vegetation confirmed. Baseline maps and statistics have been prepared to measure progress
against long-term goals to transition berm vegetation and this method will be replicated for the other rivers
within the project. Wildlands Consultants Ltd are currently finalising material to be included in upcoming tender
packs and additional resources have been allocated to this team to advance procurement.

•

In August the Waimakariri upstream
works carried out extensive grey
willow “drill and fill” pest weed
works. Several excellent candidate
locations for enhancement planning
have been identified. An exciting
revelation on the project to date has
been the identification of several
mature and established existing
native tree species, particularly a
group of large Kanuka species. These
works continue with contractor
CityCare.
Several mature Kanuka species found in zone A6 on the Waimakariri River.

•

The proposal for the Oaro River was finalized in August.
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•

A review of all proposed sites in South Canterbury was completed in August.
Some rivers like the
Ashburton River/Hakatere
which was severely impacted
by the recent region-wide
flooding may benefit from
weed control and
accelerated pole planting to
support flood recovery.

The Ashburton River/Hakatere at SH 1: Planting to support flood recovery.
•

Planting in Saltwater Creek commenced in September.

•

The team is working on releasing tenders and awarding contracts for sites on Rakaia, Selwyn, Pareora, Oaro, and
Ashley rivers before Christmas 2021.

•

Planning is underway in preparation to commence the Oaro River works with opportunities currently under
consideration to provide local training through Oaro Marae and Kaikōura Runanga.

•

Engagement on the Rangiora Reach Masterplan continues, we await confirmation of a meeting with Te Ngāi
Tūāhuriri Rūnanga to discuss opportunities for co-design of the process.

Greg Stanley, Regional Biodiversity Officer inspects
native plantings on the Waimakariri River with CityCare
foreman Kyle Griffiths.

An ideal site, with naturally self-seeding natives like this one.
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Good soil for planting an understory of natives.

Greg Stanley, Regional Biodiversity Officer points
out a Kanuka tree to Biodiversity Ranger Brad Smith.

Clematis paniculata/puawananga, native to New Zealand.

The Waimakariri River at the gorge.
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Land use change on the margins of lowland Canterbury braided rivers, 2012-2019

Executive summary
Background:
Braided rivers are naturally uncommon ecosystems of national and international significance. In New
Zealand they have a threat status of ‘endangered’ and provide habitat for a diverse range of indigenous
flora and fauna. The occurrence of a characteristically wide braidplain is a necessity for maintaining the
natural character, ecological integrity and high biodiversity values found in these ecosystems. In 2015
Environment Canterbury published a report showing that 11,630 hectares of low plains braided river
margin had been converted to intensive agricultural land during the period from 1990 to 2012.

The problem:
Conversion of undeveloped and forested river margins for agriculture contributes to the loss of braided
river natural character and ecological integrity through incrementally reducing the width of the
undeveloped braidplain and/or physically restraining the river between artificially defined banks.
Conversion of forested river margins compromises the ecological integrity of the wider braided river
ecosystem through loss of habitat for native species and through loss of buffering from the effects of
intensive adjacent land management. Narrowing the width of braided river margins also reduces the
natural resilience of the river to flood disturbance.

What we did:
We used satellite and aerial imagery to identify and measure the conversion of undeveloped river margin
land for intensive agricultural use along the margins of Canterbury low plains braided rivers over the
period 2012 to 2019.

What we found:
Loss of braided river margins has continued between 2012 to 2019, with a further 1,252 hectares, or
178 hectares per year on average, of undeveloped low plains braided river margins converted to
intensive agricultural use.
Approximately 60% of the converted land was in private ownership, 13% was designated reserve land
and was 24% Unalienated Crown Land (UCL).

What does it mean?
Agricultural land use intensification along braided river margins remains a significant contributor to the
decline in indigenous biodiversity values, ecosystem health and natural character of the region’s braided
rivers.

Consideration of climate change:
Conversion of braided river margins to intensive agricultural land use also exacerbates climate change
impacts, as intensively managed agricultural land contributes to higher greenhouse gas emissions than
land in its undeveloped state. Greenhouse gases, particularly methane and nitrous oxide, are associated
with agricultural emissions and have 25 and 298 times more warming effect than carbon dioxide,
respectively.
Whilst on their own, emissions from land developed on braided river margins could be considered small,
the cumulative impact of emissions cannot be underestimated, particularly given the global commitment
to the Paris Agreement.
In Canterbury, climate change projection scenarios suggest increased rainfall in alpine catchments, and
subsequently, more frequent high flows in alpine-fed braided rivers. High flows in braided rivers help to
clear the braidplain of weeds and increase the diversity of habitats but can also have a negative impact
on the bird species that nest within the braidplain, particularly where the braidplain has been narrowed.
Floods occurring during the nesting season increase the risk of nests and chicks being washed away.
Wider braidplains allow more room for flood water to spread as well as reducing the risk of nests being
destroyed.
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1

Introduction

In 2015 Environment Canterbury released a report showing that in Canterbury in the period between
1990 and 2012, 11,630 hectares of braided river margins on the low plains had been developed for
intensive agricultural purposes (Grove et al., 2015). The report showed agricultural encroachment into
previously undeveloped or forested river margins had taken place along most of Canterbury’s lowland
braided rivers and that 40% of this development was on land administered by Department of
Conservation (DOC), Environment Canterbury, District Councils, or Land Information New Zealand
(LINZ), while the other 60% was private freehold land. The analysis focussed on agricultural
development from a 1990 start point, determined by the availability region-wide satellite and aerial
imagery, but acknowledged the substantial loss of braided river character prior to this.
This report extends the previous analysis to 2019 by using more recent satellite and aerial imagery to
further monitor land use change along the lowland plains margins of Canterbury braided rivers.

1.1

Natural character and ecology of braided rivers

Braided rivers are naturally dynamic ecosystems with frequent high flow events that mobilise the
abundant supply of bed material, resulting in multiple dynamic channels (O’Donnell et al., 2016; Williams
et al., 2007). Braided river channels adjust laterally across a braidplain that may be kilometres wide,
mobilising the alluvial gravel bed that may be many metres deep (Gray and Harding, 2007).The frequent
adjustment of channels across the braidplain supports a mosaic of habitat types of different ages (time
since mobilised) and consequently of different successional stages, each with their own distinct
character and providing for overall high biodiversity values (DOC, 2019; O’Donnell et al., 2016; Gray
et al., 2018). Braidplains include springs, ponds, side braids, spring-fed and hill-fed tributary streams,
as well as a continuum of terrestrial habitat from recently mobilised, unvegetated, bare gravels closer to
the active channels to forested areas on the older, more stabilised substrates, contributing more to
supporting native biodiversity than the main channel (Gray and Harding, 2007). Intact braided river
ecosystems support a wide range of native species including aquatic (Gray and Harding, 2007; Gray
et al., 2018) and terrestrial invertebrates (Patrick and Grove, 2014; DOC, 2019), fish (Gray et al., 2018),
birds (O’Donnell, 2000; Gray et al., 2018), and lizards (O’Donnell et al., 2016; Grove et al., 2015; Gray
et al., 2018; DOC, 2019).
Natural vegetation on braided river margins, whether indigenous or exotic, provides a buffering function
protecting the braidplain from impacts associated with adjacent land use and provides a habitat corridor
for native species (Grove et al., 2015). Undeveloped margins dominated by exotic vegetation also
provide potential for ecological and functional restoration, whereby exotic vegetation can act as a nurse
canopy facilitating the establishment of indigenous plants, either through active introduction of
indigenous seed or seedlings, or through natural dispersal (Burrows et al., 2015; Grove et al., 2015).
Braided river character can also naturally vary longitudinally down their catchment, depending on lateral
confinement. Rivers can be confined where they pass through alpine valleys, partly confined through
foothill areas and unconfined when they reach lowland plains (Hoyle and Bind, 2018). Sometimes on
the lowland plains the river has incised into older braidplain gravels, leaving the current braidplain
confined between terraces. Therefore, braided river margins in lowland Canterbury include relatively
stable areas on the outside edge of the current braidplain as well as, in some cases, on adjacent
terraces.

1.2

Why is natural character important?

Maintaining the natural character of New Zealand’s braided rivers is essential to protect the multiple
biodiversity values associated with them (DOC, 2019; O’Donnell et al., 2016; Gray, 2018; Grove et al.,
2015). The Canterbury Region contains approximately 64% of New Zealand’s braided rivers (O’Donnell
et al., 2016; Gray and Harding, 2007; Wilson, 2001) and these are recognised internationally and
nationally as significant, both as a landscape feature and for their unique ecosystems (O’Donnell, 2000;
Forest & Bird, 2016). Along with 71 other terrestrial ecosystems, braided rivers have been classified as
a naturally uncommon ecosystem. Many naturally uncommon ecosystems support highly specialised
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and diverse species assemblages, often characterised by endemic and rare species (Wiser et al., 2013).
Braided rivers in New Zealand have been assigned a threat status of ‘Endangered’ (Holdaway et al.,
2012).
The threat assessment for naturally uncommon ecosystem utilised criteria based on decline in ecological
function (e.g. for braided rivers, dominance of non-native invasive plants, altered disturbance regime)
and decline in area. Decline in function is considered to be reversible through biological restoration,
because the environmental conditions persist. Decline in area is considered permanent and reversible
only through major environmental and biological restoration, making it much more difficult to achieve
(Holdaway et al., 2012). Williams and Wiser (2004) surveyed vegetation on the Waimakariri River as
part of a larger study and concluded that New Zealand’s braided rivers are “extremely invasible” with a
high number of naturalised species, hence a decline in function. Agricultural encroachment represents
a decline in area, so any loss of braidplain and braided river margins in favour of agricultural
development poses a threat to the ecological integrity of braided river ecosystems.

1.3

Historic loss of braided river margins

The key characteristics that make braided rivers special also make them difficult to define and delineate
spatially. Braidplains can be kilometres wide, while the active channel may be only a fraction of this
width. Decades can pass before a river naturally re-occupies a historic patch of braidplain (Hoyle and
Bind, 2018), leaving sections to move through successional stages. The Resource Management Act
defines a river bed as “the space of land which the waters of the river cover at its fullest flow without
overtopping its banks”. This definition does not acknowledge the constant shifting nature of a braided
river within its braidplain, nor the fact that “banks” are not readily identified in these rivers. This has led
to confusion as to what constitutes the bed of a braided river (Figure 1-1). Ecologically the more
stabilised, higher successional areas are still part of the braided river. However, demand for productive
land makes them desirable to cultivate and defend from flooding and erosion, effectively removing them
from the braided river ecosystem.

Figure 1-1:

The RMA definition of riverbed compared to the current, recent, and historic
braidplain. Source: Whitelaw, S. 2020

Gray et al. (2018) identified eight primary threats to maintaining the natural character of braided rivers
in Canterbury, with land use change in the braidplain listed as one of those threats most likely to
drastically alter their natural character and ecological values. Incremental physical restriction through
development of river margins for agricultural purposes, often accompanied by flood control measures to
protect that investment, increasingly limits the natural processes characteristic of braided rivers.
Reducing the area available for a braided river to migrate laterally may channelise the river into fewer
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braids, or even a single channel, an issue that is recognised internationally as a threat to braided river
systems (Gray et al., 2018). An intact braidplain contains a more resilient river ecosystem as it may
reach a “dynamic stability” meaning that, despite the physical disturbance and high habitat turnover, the
proportions of each habitat type remain relatively stable (Gray and Harding, 2007). Ecological resilience
is an ecosystem’s ability to recover from stresses such as disturbance. Braided river ecosystems in their
natural state are inherently resilient due to the diversity of habitats available and the ability of most
species to move to a new patch on the mosaic. Restricting the area available to the river through flood
control and land use change reduces ecosystem resilience, as reduced lateral movement of channels
drives the system towards having bare gravel in early successional stages and older forested margins,
but a loss of the habitat diversity provided by mid-succession surfaces. This loss of habitat diversity
results in an associated loss of biodiversity values.

1.4

Purpose of this report

The purpose of this report is to document changes in land use of undeveloped or forested river low
plains braided river margins since 2012. The earlier report of Grove et al. (2015) covered the period
from 1990-2012, approximately coinciding with the passing of the Resource Management Act, until
2012, approximately coinciding with the setting of the Canterbury Water Management Strategy (CWMS)
and the Canterbury Regional Policy Statement (CRPS) objectives for braided river habitats. This latest
analysis period examines the interval between 2012 and 2019.

2

Methods

The methods used in this analysis follow those used in Grove et al. (2015) to analyse land use change
in the time periods 1990-2012 The previous analysis used ESRI ArcMap 10.4 to delineate change areas,
while this analysis of the period 2012-2019 period used ESRI ArcGIS Pro 2.5.
The study area generally covered the lowland plain reaches of 23 Canterbury braided rivers and did not
include foothill gorges, inland basins or alpine valley floors further upstream. However, the mid-reaches
of the Waiau and Hurunui Rivers where they cross the Amuri Plains were included in the study area
(Figure 2-1). The study area was defined by 1990 boundaries between developed farmland and
‘undeveloped’ and forested land on the margins of 23 Canterbury braided rivers (Figure 2-1) mapped in
ArcGIS Pro at a 1990 baseline scale of 1:10,000.
Polygons for each river were created using the 1990 Landsat image as a basemap, with the polygons
defining the boundary between developed and undeveloped land. This boundary, referred to here as
the back boundary, was refined using higher resolution (a clearer image) aerial imagery of a similar
(1985–1995) vintage. Regional coverage of aerial imagery is variable, so some areas have less chance
of error in the initial creation of the back boundary polygon than others. Generally, any errors are picked
up as more recent imagery is examined. The back boundary was defined for the purpose of monitoring
post-1990 change along river margins and does not show the legal (RMA) definition of ‘riverbed’ or
geomorphological definition of ‘braidplain’.
We recorded changes in extent of ‘developed farm land’ and ‘undeveloped land’ within the study area
over the period 2012-2019. Mapped change areas were limited to change that occurred from the outside
of the defined river polygon in towards the active river, therefore ignoring any changes due to river
avulsion and/or erosion around the edges of the river channels and active riverbed.
Change areas were identified by visual assessment of satellite imagery, aerial photographs and
topographic maps. ‘Undeveloped land’ included a variety of land covers and vegetation types: rough
pasture and exotic scrub and shrubland, mixed native-exotic shrubland, treeland, grassland and
herbfield vegetation; and sparsely vegetated areas (Appendix 1). River margin forests include exotic
willow, poplars and conifer plantations as well as naturally established exotic willow forest. Native
riparian forest is not common in lowland Canterbury, but small stands are present along some rivers.
‘Developed agricultural land’ was defined as land under intensive agricultural management, where the
vegetation has been cleared and the land cultivated and sown in high producing pasture or crops.
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Figure 2-1:

Location of lowland Canterbury braided river margins covered by this study

The satellite imagery used for this analysis were SPOT 5 2012 and Sentinel-2 2018-2019. When utilising
satellite imagery, various methods of visualising the imagery are possible. We settled on true colour as
this displays the imagery with a colour range similar to normal aerial imagery.
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Figure 2-2:

Excerpt from Grove et al., 2015 showing how satellite and aerial imagery is used to
identify change in land use from undeveloped to developed. Note that the white “river
back boundary (1990)” line represents the 1990 baseline delineating developed and
undeveloped land and does not represent the braidplain boundary

Undeveloped areas usually displayed as a consistent range of dark green colours without sudden
transition to contrasting lighter colours (Figure 2-2). Areas showing change could therefore be identified
by a marked change in colour from dark to light green between two sequential images. Such changes
in undeveloped areas also frequently took the form of geometric shapes together with an obvious colour.
For example, an undeveloped area that had been cleared and sown in pasture was clearly identifiable
when the cleared area was angular and ‘paddock-shaped’. Usually, these change areas were located
on the edge of the river polygon (back boundary) and were obvious when looking at images with the
1990 back boundary visible on the map.
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Land use change within each river “back boundary” area was assessed by scanning up each side of the
river berm while viewing 2018-2019 Sentinel-2 satellite imagery and having the 1990 back boundary
visible, scanning for areas of bright green (pasture or agricultural crops) or pale yellow/brown areas
(representing bare earth). Areas that displayed bright green or pale colours within the river polygon back
boundary that were not captured in the previous analysis (1990–2012) were mapped and included in
this period of analysis (2012–2019). These areas were then checked using one or more recent aerial
images to determine the timing and accuracy of the mapped change. These higher resolution images
were also used to refine the accuracy of the boundaries of the mapped development areas.
Finalised change areas were then assessed against land tenure information as shown on the
Environment Canterbury GIS cadastral layer. For purposes of this analysis, land tenure was classified
as:
•
•
•

6

Private freehold – Privately owned land
Designated reserve land - including Department of Conservation, regional and district council
reserve land
Unalienated – Commissioner of Crown Lands controlled, unalienated crown land (UCL) and/or
designated Land Information New Zealand controlled land. For example, hydro land parcels and
unformed legal road land parcels.
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3

Results

In the period between 2012 and 2019, 1,252 hectares of river margin land was converted to agricultural
use across the low plains reaches of 20 rivers in the Canterbury region (Table 3-1).
Table 3-1:

Area and percentage of braided river margin developed for agricultural purposes
between 1990-2019 for all of Canterbury’s low plains braided rivers
Area (ha)

River

River area 1990 baseline
(ha)

1990-2001
(%)

2001-2008
(%)

2008-2012
(%)

Ashburton River
Ashley River
Blythe River
Clarence River
Conway River
Hapuku River
Hinds River
Hurunui River
Kowhai River
Kowai River
Makihikihi River
Opihi River
Orari River
Otaio River
Pareora River
Rakaia River
Rangitata River
Selwyn River
Waiau River
Waihao River
Waimakariri River
Waipara River
Waitaki River

6348
4806
44
761
916
400
1671
3810
697
212
172
2209
2136
619
636
16132
11276
2132
7964
587
11180
807
9049

320 (5.0)
146 (3.0)
0
25 (3.3)
0
0
54 (3.2)
25 (0.7)
2 (0.3)
0
25 (14.5)
140 (6.3)
114 (5.3)
8 (1.3)
36 (5.7)
527 (3.3)
1526 (13.5)
121 (5.7)
459 (5.8)
6 (1.1)
561 (5.0)
0
410 (4.6)

667 (10.5)
178 (3.7)
0
136 (17.9)
34 (3.7)
14 (3.5)
70 (4.2)
208 (5.5)
0
10 (4.7)
13 (7.6)
12 (0.5)
52 (2.4)
12 (1.9)
45 (7.1)
1641 (10.2)
596 (5.3)
191 (9.0)
1183 (14.9)
85 (14.4)
89 (0.8)
6 (0.7)
326 (3.6)

261 (4.1)
19 (0.4)
0
0
26 (2.8)
0
88 (5.3)
22 (0.6)
0
0
0
7 (0.3)
0
0
24 (3.8)
137 (0.8)
135 (1.2)
27 (1.3)
554.6 (7.0)
22 (3.7)
69 (0.6)
6 (0.7)
148 (1.7)

Total across all
rivers

84564 ha

4,505 (5.3)

5,568 (6.6)

1,545 (1.8)

410

795

386

Annual Average rate
of conversion

2012-2019
Total
(%)
change 1990
– 2019 (%)
160 (2.5)
68 (1.4)
35 (79.5)
8 (1.1)
16 (1.7)
0
111 (6.6)
21 (0.6)
0
0
16 (9.3)
47 (2.1)
36 (1.7)
56 (9.0)
10 (1.6)
59 (0.4)
42 (0.4)
63 (2.9)
332 (4.2)
17 (2.8)
14 (0.1)
11 (1.4)
130 (1.4)

1,408 (22.2)
411 (8.6)
35 (79.5)
169 (22.2)
76 (8.3)
14 (3.5)
323 (19.3)
276 (7.2)
2 (0.3)
10 (4.7)
54 (31.4)
206 (9.3)
202 (9.5)
76 (12.3)
115 (18.1)
2,364 (14.7)
2,299 (20.4)
402 (18.8)
2,529 (31.8)
13 (22)
733 (6.6)
23 (2.8)
1,014 (11.3)

1,252 (1.5) 12,870 (15.2)
179

The Waiau River experienced the greatest change in land use area during the 2012-2019 period, with
332 ha developed (4.2% of its 1990 baseline area). The Ashburton and Waitaki river areas were the
next two highest conversions by area, at 160 ha (2.5%) and 130 ha (1.4%), respectively.
For the entire 29 year period, a total of 12,870 ha of river margin land has been developed for intensive
agriculture with Waiau (2,529 ha), Rakaia (2,364 ha) and Rangitata (2,299 ha) rivers having the greatest
area of river margin developed since 1990. These three rivers accounted for 55.8% of all river margin
land developed for agriculture between 1990 and 2019.
The period between 2001 and 2008 saw the greatest area of river margin land developed, with a total
of 5,568 ha (6.6% of total river area). Development during this period averaged 795 ha per year,
compared to 410, 386 and 179 ha/year for the 1990 to 2001, 2008 to 2012 and 2012 to 2019 periods,
respectively.
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The river with the highest proportion of margin developed was the Blythe River, where almost 80% of
the margin was developed between 2012 and 2019. Land use change on the margins of the Makihikihi
(9.3%), Hinds (6.6%) and Otaio (9%) Rivers also resulted in relatively high proportions being developed
between 2012 and 2019. Since 1990, 31% of the Makihikihi River margin land has been developed,
19% of the Hinds and 12% of the Otaio.
Of the 1,252 ha of previously undeveloped river margin and berm land converted to intensive agricultural
use from 2012 to 2019, 64% was private freehold, 13% designated reserve land and 24% unallocated
or LINZ managed land (Table 3-2). The percentage of private freehold land is similar to each of the
previous three periods. The conversion of designated reserve land increased from 20% (1990-2001) to
31% (2001-2008), and decreased to 9% (2008-2012) and 13% (2012 to 2019). Conversely, unalienated
land made up a greater proportion of land developed after 2008 than between 1990 and 2008.
Table 3-2:

Tenure of river margin areas developed adjacent to Canterbury’s low plains braided
rivers between 1990-2019
Area (ha) (% of total for each monitoring period)

8

Tenure

1990-2001

2001-2008

2008-2012

2012-2019

Total
1990-2019

Private freehold
Designated reserve
land
Unalienated Crown
Land

2,892 (64%)

3,085 (56%)

997 (65%)

797 (64%)

7,771 (60%)

900 (20%)

1,746 (31%)

146 (9%)

158 (13%)

2,950 (23%)

715 (16%)

741 (13%)

406 (26%)

297 (24%)

2,159 (17%)
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4

Discussion

“Factors that alter the natural character of these rivers will inevitably impact upon ecological functions
and populations of indigenous species” (Gray et al., 2018).

4.1

Continued loss of braided river margins

The current analysis shows that development of braided river margins has continued. Grove et al. (2015)
found that the rate of conversion from undeveloped river margin to farmland began to slow after 2008.
This subsequent analysis has shown a similar pattern, with development of river margin continuing, but
at a lower rate than in the previous periods analysed. Although attempts to prevent further reduction in
the area of braided rivers, particularly the alpine-fed rivers (Clarence, Waiau, Hurunui, Waimakariri,
Rakaia, Rangitata and Waitaki rivers), have been implemented through the Canterbury Land and Water
Regional Plan and the Canterbury Water Management Strategy, these measures have not been entirely
successful in the prevention of further development of braided river margins. The rivers where most land
has been converted between 2012 and 2019 were the Waiau, Ashburton, Waitaki and Hinds Rivers.
The Hinds River is a small foothill-fed river and the development of river margin has been greatest
between 2012 and 2019 compared to the earlier analyses.
Similarly, between 2012 and 2019, the Blythe River lost 35 hectares of river margin and whilst this is a
small area relative to other larger braided rivers, this constitutes nearly an eighty percent loss of its river
margin. These results show that it is not only the alpine-fed rivers being affected.

4.2 Loss of natural character and ecological integrity
Braided river ecosystems were assessed as having a threat status of endangered due to the high
proportion of naturalised species reducing ecosystem function (Holdaway et al., 2012). As mentioned
earlier, decline in function can be reversed with restoration efforts. However, since 2012, at least
1,252 hectares of river margin, including areas of braidplain has been removed from Canterbury’s
braided river ecosystems. This represents a decline in area, something that is much more difficult to
remediate and therefore has a more permanent impact on braided river ecosystem integrity.
Canterbury’s braided rivers occupy approximately 164,000 ha, made up of 103,000 ha of active riverbed
(areas of unstable gravels and flowing channels) and 61,000 ha of recent braidplain (flat land either side
of the active riverbed) (O’Donnell et al., 2016). The loss of lowland braidplain area since 2012 equates
to 2% of the total recent braidplain. Since 1990, the area converted to agriculture represents 20% of the
total recent braidplain area. This loss is in addition to the many thousands of hectares converted and
protected from flooding through formal flood protection measures prior to 1990.
Along with loss of area, a key threat to the ecology and natural character of braided rivers is stabilisation
of the channels (O’Donnell et al., 2016; DOC, 2019; Gray et al., 2018; Pompeii et al., 2019; Grove et al.,
2015). The natural dynamics of braided rivers are supported by frequent floods, a plentiful supply of bed
material and the ability for the river to adjust laterally. Agricultural development of river margins, along
with invasive woody weeds, and engineered flood protection work impede the natural adjustment
processes that allow a river to migrate across its braidplain. The flow regime can be altered by dams or
large scale water abstraction for irrigation or drinking water, and the supply of bed material can be
reduced by gravel extraction or cut off by dams. Narrowing the braidplain corrals flow into fewer, deeper
channels, reducing the number and size of small side braids. This loss of natural character results in a
reduction of ecological integrity and resilience, and the ability to support the range of habitats and
species characteristic of braided river ecosystems (Gray et al., 2018; Grove et al., 2015).

4.3 Loss of habitat
Braided river margins often include tributary streams and wetlands, along with their associated
biodiversity values. Retaining these margins as undeveloped “wilderness” provides an important
buffering function, protecting these wetlands and streams, as well as the wider braided river ecosystem,
from the effects of adjacent land use. Despite the fact that many undeveloped and forested river margins
are dominated by exotic vegetation, these areas still have high biodiversity values, as both native and
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exotic vegetation can offer habitat for native species (e.g. Tocher et al., 2015). Exotic vegetation in the
river margins can provide habitat for native species including birds such as pūkeko, marsh crake and
Australasian bittern (O’Donnell, 2000), several species of lizard (O’Donnell et al., 2016; Grove et al.,
2015), and bats (O’Donnell et al., 2016). The few areas of native vegetation remaining often include
species that are classified as rare and threatened such as Meuhlenbeckia ephedroides (threatened nationally critical), Discaria toumatou (at risk-declining) and Raoulia monroi (threatened - nationally
critical): as such, development of braided river margins removes habitat for native species, reduces
buffering function and inhibits habitat connectivity.
The value of the smaller, foothill-fed braided rivers should not be ignored as they can also provide
important habitat opportunities (O’Donnell and Moore, 1983; O’Donnell, 2000), partially because they
are subject to quite different flow and flood regimes than alpine fed rivers (O’Donnell and Moore, 1983).
Alpine-fed and foothill-fed rivers tend to flood at different times of the year. Alpine rivers typically have
more stable flows during winter and flood during spring when snow melt combines with orographic rain,
whereas foothill-sourced rivers typically flood in winter when southerly weather fronts are more common
(O’Donnell and Moore, 1983; Gray and Harding, 2007). Birds adapted to nesting on braided rivers have
a breeding season from approximately August through to February, coinciding with spring floods in the
alpine-fed rivers when nests and chicks can be washed away. Under natural conditions, wide braidplains
allow flood waters a wide area to spread into, reducing the risk to nests and chicks. However, where
flood flows are restricted as a result of flood protection measures, flood events can present a high risk
to breeding success.
Climate change projection scenarios in Canterbury suggest more frequent high flows in alpine-fed
braided rivers which will add further risks to bird species that nest within the braidplain. More frequent
flood events during the spring/summer seasons reduces the chance of a successful breeding season if
nests or chicks are washed away multiple times.
Alpine-fed and foothill-fed rivers offer slightly different habitat features and complement each other,
providing choice in breeding sites in the landscape (O’Donnell and Moore, 1983). In years with multiple
large flood events, breeding efforts in alpine-fed rivers can be severely impacted, while birds breeding
on foothill-fed rivers may experience better breeding success by avoiding the large alpine-fed flood
events. However, smaller rivers present fewer breeding opportunities due to their small size, and as
shown by this analysis, are also affected by land use change on their margins.

4.4 Protection of braided river values
Protection of braided river values requires a consistent management approach across their entire length
and width. With responsibility for managing braided rivers split between the Canterbury Regional Council
who have responsibility for the active channel, and the 10 Territorial Authorities who each have
responsibility for the rest of the braidplain within their district, managing the braided river ecosystem in
an integrated manner is difficult. Nonetheless, an integrated management approach is important in order
to minimise risks to the natural character and ecological integrity of braided rivers.

4.5 Conclusion
Demand for farmland continues to put pressure on braided river ecosystems. Any ongoing loss of
braided river margin due to agricultural encroachment, along with loss of ecological function due to
increasing pressure of exotic species has the potential to push braided river ecosystems to the point
where they may become critically endangered. Conversion of publicly owned land has continued to
make up a substantial proportion of encroachment, with approximately one third of all developed land
being in public ownership
In addition, the ongoing loss of undeveloped and forested river margin to agriculture shows that we are
not yet meeting the outcomes intended under policy 10.3.2 of the Canterbury Regional Policy Statement
to preserve the natural character of river and lake beds and their margins …, nor Target 2 of the

10

Catchment Sub-Committee 2021-11-18

Environment Canterbury Technical Report
58 of 66

Attachment 7.1.2
Land use change on the margins of lowland Canterbury braided rivers, 2012-2019

Canterbury Water Management Strategy to maintain the braided character of all Canterbury’s braided
rivers.
Meeting policy outcomes and management targets is imperative to ensure that risks to the biodiversity,
natural character and ecological function of braided river ecosystems are minimised.

5
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Appendix 1:

Definition of terms

Braidplain

The braidplain is the area or width of alluvial plain covered by active braided
river channels both currently and historically.

Braided river

A river with high sediment load having numerous channels which repeatedly
branch and re-join, forming a pattern of low islands and shallow bars.

Canopy

The layer or layers of uppermost plant crowns in vegetation, i.e. that foliage
which faces upwards to the sky and would be seen in ‘bird’s eye’ view.

Floodplain

Alluvial land adjacent to a river which continues to be affected by flood
overflows from the river.

Forest

A vegetation structural class having >80% canopy cover of trees and shrubs,
with tree cover exceeding that of shrubs. Trees (including tree ferns) are
those having a trunk ≥10 cm dbh (diameter at breast height); cf. treeland.

Grassland

A vegetation structural class having canopy cover of grasses 20–100%,
exceeding that of any other growth form or bare ground. Tussock grasses
belong in tussockland.

Gravel

Fragments of rock 2–60 mm in diameter.

Habitat

The environment occupied by an organism or community.

Herbfield

A vegetation structural class having cover of herbs 20–100%, exceeding that
of any other growth form or bare ground. The herb growth form includes all
herbaceous and low-growing semi-woody plants that are not separated as
tussocks, ferns, reeds, rushes, sedges, grasses, cushion plants, turf,
mosses, or lichens.

Pool

A small body of still water; also a slow-flowing and relatively deep reach of a
stream or river.

Riparian

Situated along the immediate margin of a river or stream.

Rough pasture

Grassland comprised of exotic grass species, largely self-sown, that has little
or no fertiliser inputs and is either ungrazed or lightly grazed.

Scrub

A vegetation structural class having canopy cover of shrubs and trees >80%,
with shrub cover exceeding that of trees. Shrubs are woody plants with stems
<10 cm dbh (diameter at breast height).

Shrubland

A vegetation structural class having canopy cover of shrubs 20–80%,
exceeding that of any other growth form.

Sparsely vegetated

<20% vegetation canopy cover.

Spring

A stream emerging to the surface from underground, as a single point source
of groundwater discharge.

Environment Canterbury Technical Report
Catchment Sub-Committee 2021-11-18

15

63 of 66

Attachment 7.1.2
Land use change on the margins of lowland Canterbury braided rivers, 2012-2019

Treeland

A vegetation structural class having 20–80% canopy cover of trees, tree
cover exceeding that of any other growth form, but tree canopy discontinuous
above lower non-woody vegetation; cf. forest.

Unalienated Crown
Land

Crown land that has not been transferred to another.
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