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Chairperson and Members
CWMS WAIMAKARIRI ZONE COMMITTEE

AGENDA FOR THE MEETING OF THE CANTERBURY WATER MANAGEMENT
STRATEGY WAIMAKARIRI ZONE COMMITTEE TO BE HELD IN THE COUNCIL
CHAMBER, 215 HIGH STREET, RANGIORA ON MONDAY 30 JANUARY 2023
COMMENCING AT 3:30PM.

Recommendations in reports are not to be construed as Council policy until
adopted by the Council

BUSINESS
PAGES
KARAKIA
1. BUSINESS

1.1 Apologies
1.2 Welcome and Introductions
1.3 Reaqister of Interests

Advice of any changes or updates. 4-5

2. COMMITTEE APPOINTMENTS 2023

2.1 Committee Appointments 2023 — Murray Griffin (CWMS Facilitator, ECan)
6-8

RECOMMENDATION

THAT the CWMS Waimakariri Zone Committee:

€) Appoints as Chairperson for 2023.

(b) Appoints as Deputy Chairperson for 2023.
(c) Appoints Ruby Gill-Clifford as the Youth Member for 2023

3. OPPORTUNITY FOR THE PUBLIC TO SPEAK

4. REPORTS

4.1 Waimakariri Biodiversity Trust — Update — Murray Griffin (CWMS Facilitator,
ECan) and Dr Judith Roper-Lindsay (Chair, Waimakariri Biodiversity Trust)
9-11

RECOMMENDATION
THAT the CWMS Waimakariri Zone Committee:

(a) Receives this information with consideration to the Committee’s 2021-2024 Acton
Plan priorities.
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5. COMMITTEE UPDATES — M GRIFFIN (CWMS FACILITATOR, ECAN)

5.1 Zone Committee Working Groups.

5.2 Waimakariri Land and Water Committee — 27 September 2022 Meeting.

5.3 Waimakariri Zone Communications Report for September — December 2022.

5.4 Further Information Links.

5.5 Action points from the previous Zone Committee meetings.

RECOMMENDATION 12 -88
THAT the CWMS Waimakariri Zone Committee:

(@) Receives these updates for its information.

6. CONFIRMATION OF MINUTES

6.1 Minutes of the Canterbury Water Management Strateqy Waimakariri Zone
Committee Meeting — 5 September 2022

89 - 96
RECOMMENDATION

THAT the CWMS Waimakariri Zone Committee:
a) Confirms the Minutes of the Canterbury Water Management Strategy

Waimakariri Zone Committee meeting, held on 5 September 2022, as a true
and accurate record.

7. GENERAL BUSINESS

KARAKIA

NEXT MEETING

The next meeting of the CWMS Waimakariri Water Zone Committee is scheduled for
6 March 2023 at 3:30pm.

Training Session

e Standing Orders and Meeting Protocols — Thea Kunkel (Governance Team Leader,
WDC)
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WAIMAKARIRI WATER ZONE COMMITTEE
Register of Interests —at 20 JANUARY 2023

Keeping a Zone Committee Members’ declarations of interest register allows Zone Committees to
identify and manage a conflict of interest when it arises.

The Office of the Auditor General notes a conflict of interest can arise when: “A member’s or
official’s duties or responsibilities to a public entity could be affected by some other interest or
duty that the member or official may have.”

If a member is in any doubt as to whether or not they have a conflict of interest, then the Member
should seek guidance from General Counsel, Environment Canterbury, the Zone Facilitator,
and/or refer to the following guidance: https://oag.parliament.nz/2020/lamia

Types of Interest to be documented in the register:

e Employment, trade or profession carried on by the Member or the Member’s spouse for
profit or gain

e Company, trust, partnership etc for which the Member or their spouse is a director,
partner or trustee, or a shareholder of more than 10% shares

e Address of any land in which the Member has a beneficial interest and which is in the
area of the Zone Committee

e The address of any land where the landlord is Environment Canterbury, Mackenzie
District Council or Waitaki District Council and:

o The Member or their spouse is a tenant; or
o The land is tenanted by a firm in which the Member or spouse is a partner, a
company of which the Member or spouse is a director, or a Trust of which the
Member or spouse is a Trustee.

e Any other matters which the public might reasonably regard as likely to influence the
Member’s actions during the course of their duties as a Member.

¢ Any contracts held between the Member or the Member’s spouse and Environment
Canterbury, Mackenzie District Council or Waitaki District Council. Including contracts in
which the Member or their spouse is a partner, a company of which the spouse is a
director and/or holds more than 10% in shares, or a Trust of which the Member or their
spouse is a trustee (noting that no committee member should be a party to a contract
with Environment Canterbury or the relevant TLA if that value is more than $25,000 per
annum)

Zone Committee members are to ensure that the information contained in this register is accurate
and complete.

Name Committee Member Interests

Claire Aldhamland - To be confirmed.

Michael Blackwell - Director/ Shareholder — Blackwells Limited, Kaiapoi
- 4Ha property, Tuahiwi

Kirk Blumers - To be confirmed.

John Cooke - Director/Shareholder — Executive Limousines 2015 Limited
- Director/Shareholder — Express Hire Limited
- Director/Shareholder — Secure Property Management Limited

1 Office of the Auditor General Good Practice Guide — Managing Conflicts of Interest: Guidance for public
entities


https://oag.parliament.nz/2020/lamia

- Director/Shareholder — Testpro Limited

- Director/Shareholder — Acropolis Wedding and Event Hire Limited

- Director/Shareholder — Pines Beach Store Limited

- Director/Shareholder — Coastal Dream 2005 Limited — 4Ha property,
Kaiapoi

- Interim Trustee — Section 6 Survey Office Plan 465273 Ahu Whenua
Trust

Cr Tim Fulton

- Waimakariri District Councillor, Register of interests held by Waimakariri
District Council.

Erin Harvie

- Shareholder — Bowden Consultancy Limited, trading as Bowden
Environmental

- Trustee — Waimakariri Landcare Trust

- Co-ordinator - Waimakariri Landcare Trust

- Member — NZ Hydrological Society

- Member — NZ Institute of Primary Industry Management

- Involvement with Cust River Water User Group

Martha Jolly

- Veterinary surgeon (Companion animal)

- Student of Masters in Water Resource Management (2nd year)
- Volunteer assistant the Styx Living Laboratory Trust

- Volunteer educator Vets for Compassion

- Volunteer clinician SPCA NZ

- Member — Forest and Bird NZ

Carolyne Latham

- Farmer — Sheep, beef

- Director — Latham Ag Ltd Consulting

- Shareholder — Silver Fern Farms, Farmlands

- Registered Member — New Zealand Institute of Primary Industry
Management

Cr Claire McKay

- Canterbury Regional Councillor

- Dairy Farming/Grazing

- Ihenga Holdings — Partner (with spouse)

- Woodfields Partnership — Partner (with spouse)

- McKay Family Trust — Trustee (spouse also a Trustee)

- Shareholder — Waimakariri Irrigation Limited, Ravensdown Ltd, Balance
Agri-nutrients Ltd, Fonterra, and Farmlands

- Member — Federated Farmers, Irrigation NZ

- Water take and use consents CRC: 050222.1, 990908.1, 102890,
185900

- Effluent discharge consents CRC: 990910.4, 210035

- Domestic Wastewater discharge consents CRC: 102594, 122318,
144865

Arapata Reuben

- Trustee — Tuhono Trust

- Trustee — Mana Waitaha Charitable Trust

- Member — National Kiwi Recovery Group

- RGnanga Rep — Christchurch/West Melton Water Zone Committee
- RGnanga Rep — Ashburton Water Zone Committee




AGENDA ITEM NO: 3 SUBJECT MATTER: Committee Appointments for 2023

REPORT TO: Waimakariri Water Zone Committee | MEETING DATE: 30 January 2023

REPORT BY: Murray Griffin, CWMS Facilitator, ECan

1

PURPOSE

The purpose of this report is to facilitate the appointment of the Chairperson and Deputy
Chairperson of the Waimakariri Water Zone Committee (the Committee) for 2023.

The committee also has the option of appointing a Youth representative, which can be made in
conjunction with the Chair and Deputy Chair appointments.
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2.2

2.3

2.4

3.1

BACKGROUND

The Committee is required to annually appoint a Chairperson in accordance with its
Terms of Reference, which state that — “each year, the Committee shall appoint the Chair
and Deputy Chair from the membership by a simple majority.” There is no limit on how
long a person can be in either of these positions.

The Chairperson plays a central role in the effective functioning of a Committee. They
need to be able to guide Committee meetings to ensure clear and fruitful outcomes.

The Chairperson should also provide leadership by developing a culture of good
governance and should ensure that there is constant communication between the
Committee, officials, and the community.

A youth representative may be added to a CWMS Water Zone Committee (in addition to

the 4-7 community members) on recommendation of the zone committee, on a case-by-
case basis.

ISSUES AND OPTIONS

2023 Appointments

At the 5 September 2022 meeting the Committee agreed to continue the term of the
current Chairperson, Michael Blackwell, and Deputy Chairperson, Arapata Reuben, until
the next meeting following the 2022 Local Government Elections. M Blackwell and A
Reuben have confirmed they are willing to continue in these roles in 2023.

Ruby Gill-Clifford has expressed interest in joining the Waimakariri Water Zone
Committee as a youth representative. She has been a North Canterbury
Representative on Environment Canterbury’s Youth Ropa for the last three years and
has an appreciation of the environmental focus of the Committee. In 2022, Ruby was
elected Deputy Chairperson of the Youth Ropi and has led their biodiversity work. A
former student of Rangiora High and Blue Planet leader, Ruby is now studying a
Bachelor of Science majoring in Environmental Science and Biochemistry and minoring
in Maori and Indigenous Studies.

Ruby joined the Committee for its final engagement of the year on 5 December 2022,
incorporating a field visit to Tthaitara Coastal Park and Pines Beach Wetland.

Youth members will initially be appointed for a term of one year, with the option to
extend their term up to three years subject to availability.




3.2

Proposed Approach to appointments

With both the 2022 CWMS Zone Committee Refresh and the Local Government
Elections and committee appointments now completed, the current membership of the
Waimakariri Water Zone Committee is:

O O O O

Councillor Tim Fulton — Waimakariri District Council

Arapata Reuben — Te Ngai TGahuriri Rinanga representative
John Cooke — Te Ngai Taahuriri Rlinanga representative
Councillor Claire McKay — Environment Canterbury

Community Representatives:

O O O 0O O O

Michael Blackwell
Martha Jolly
Carolyne Latham
Erin Harvie

Claire Aldhamland
Kirk Blumers

For the Committee to confirm the appointment of the positions of Chair and Deputy, the
following steps can be followed:

. The Committee shall then accept nominations for the position of Chairperson for
2023.
. The Committee shall then accept nominations for the roles of and Deputy

Chairperson for 2023.

Should there be more than one nomination for the position of Chairperson or Deputy
Chairperson, the procedure to be followed is outlined in section 25 (Schedule 7, Part 1)
the Local Government Act 2002 of the as follows:

“25.  Voting systems for certain appointments—

(1)  This clause applies to—

(@)

(b)
(€)

(d)

the election or appointment of the chairperson and deputy
chairperson of a regional council; and

the election or appointment of the deputy mayor; and

the election or appointment of the chairperson and deputy
chairperson of a committee; and

the election or appointment of a representative of a local authority.

(2) Ifthis clause applies, a local authority or a committee (if the local authority
has so directed) must determine by resolution that a person be elected or
appointed by using one of the following systems of voting:

(@)
(b)

the voting system in sub clause (3) (system A):
the voting system in sub clause (4) (system B).

(3) System A —

(@)

(b)

requires that a person is elected or appointed if he or she receives
the votes of a majority of the members of the local authority or
committee present and voting; and

has the following characteristics:
(i) there is afirst round of voting for all candidates; and



(i) if no candidate is successful in that round there is a second
round of voting from which the candidate with the fewest votes
in the first round is excluded; and

(iii) if no candidate is successful in the second round there is a
third, and if necessary subsequent, round of voting from which,
each time, the candidate with the fewest votes in the previous
round is excluded; and

(iv) inany round of voting, if 2 or more candidates tie for the lowest
number of votes, the person excluded from the next round is
resolved by lot.

(4) SystemB—

(a) requires that a person is elected or appointed if he or she receives
more votes than any other candidate; and

(b)  has the following characteristics:
(i) thereis only 1 round of voting; and

(ii) if 2 or more candidates tie for the most votes, the tie is resolved
by lot.”

RECOMMENDATIONS
That the Waimakariri Water Zone Committee

(& Appoints as Chairperson for 2023.

(b)  Appoints as Deputy Chairperson for 2023.

(c)  Appoints Ruby Gill-Clifford as the Youth Member for 2023



SUBJECT MATTER: Waimakariri Biodiversity Trust — update (for

AGENDA ITEM NO: 4 . .
discussion)

REPORT TO: Waimakariri Water Zone Committee MEETING DATE: 30 January 2023

REPORT BY: Murray Griffin, CWMS Facilitator, ECan &
Dr Judith Roper-Lindsay, Chair, Waimakariri Biodiversity Trust

PURPOSE

This agenda item provides the Zone Committee with an update on the Waimakariri Biodiversity
Trust, including the visioning workshop supported by the Waimakariri Water Zone Committee
through the CWMS Action Plan Budget for 2021/22. This update will also provide a basis for
discussion on the current and future priorities of the Trust in 2023/24, and how the Zone
Committee may assist the Trust in achieving these priorities.

RECOMMENDATION
That the Zone Committee

Receive — this update for its information and with consideration to the committee’s
2021-2024 Acton Plan priorities.

BY WHO
This update will be provided by:
e Dr Judith Roper-Lindsay, Inaugural Chair, Waimakariri Biodiversity Trust.

BACKGROUND

The Waimakariri Biodiversity Trust

The idea of supporting community action on biodiversity was one of the non-statutory
recommendations in the Waimakariri Zone Implementation Plan Addendum in 2018. Covid
slowed the process of establishment a little but eventually the Trust was registered as a
Charity in 2021.

The Trust’s establishment reflected the need for advice and resources for the community in
relation to protecting and restoring native biodiversity. The ZC noted that many people think
that “conservation” is something that DOC or ECan should do; and that many of those who

wanted to do something didn’t know where to start.

Six Trustees met for the first time in mid-2021. The Chair is Dr Judith Roper-Lindsay.

The VISION of the Trust is to see vibrant, healthy, indigenous ecosystems valued across the
Waimakariri District.

The PURPOSE of the Trust is to provide the necessary information, education and resources
to enable the community to protect, restore, create and sustainably manage indigenous
biodiversity in the Waimakariri District.

Key achievements since formation:
e During 2022 the Trust contracted a part-time Co-ordinator, Andrew Thompson, on a
6-month contract for the establishment phase.
e Obtained funds from Waimakariri District Council ($20K, for establishment), and from
the Waimakariri Water Zone Committee ($5K for a Visioning workshop and outputs)
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o Worked with WDC ecologists to hold a “Winter Series” of public talks on biodiversity
topics, in Rangiora. These were very successful with 50+ average attendance. This
confirmed public interest and search for biodiversity information. Plans are underway
to repeat this in 2023, at a number of venues across the District.

e Trustees contributed to news articles and Compass Radio interviews.

¢ Visioning workshop and follow up sessions were held with outputs developing fully in
2023.

e The Trust's Chair and Treasurer presented to WDC’s Community and Recreation
Committee in December.

Visioning Workshop — November 2022

A “Visioning workshop” was held in November 2022 in Kaiapoi with 18 invited ecologists and
environmental staff from DOC, WDC, ECan, QEII National Trust, WIL, and independents
convening with Trustees to look at: “what are the gaps in provision of assistance with
biodiversity protection and restoration?” and “how can the Trust best fill the gaps?”. The
session was facilitated by Garth Nowland-Foreman (from LEAD).

The Workshop generated energetic discussion with 40+ ideas for activities that participants
felt that the Trust could undertake listed! The group felt that the independence of the Trust
was a bonus, giving it the ability to network and co-ordinate the many people already working
on this (often in isolation) in the District, and to bring together ecologists from different
organisations. An attractive website was seen as important for this.

Garth led the Trustees in a second workshop a week later. There the Trustees and Co-
ordinator identified priority actions for 2023-2024 from the larger list developed earlier.

Current & Future Priorities
The Trust’s priority actions are:

e Appoint new co-ordinator (from 1 March 2023)

Complete web-site development

Undertake pilot biodiversity restoration projects and document process and outcomes
Develop interactive biodiversity mapping, linked to website

Work with local companies/organisations on projects already being planned

Hold “Winter Series 2” series of talks, in liaison with WDC

Hold site visits/field days in spring 2023, in liaison with WDC

Alignment with the Waimakariri Water Zone Committee Action Plan 2021-2024

The Waimakariri Biodiversity Trust’s vision and purpose align with the following Waimakariri
Zone Committee Action Plan Priorities:

(2) Increased indigenous biodiversity in the zone. To protect and improve the indigenous
biodiversity, habitat or ecosystems in the Zone.

&

(3) Promoting the natural braided character and increased flow of the Ashley River/Rakahuri.
To protect the braided river values associated with the Ashley River/Rakahuri, ki uta ki tai.

Alignment with the Waimakariri ZIP Addendum (2018)

The Waimakariri Biodiversity Trust’s vision and purpose align with the following Waimakariri
Zone Implementation Programme Addendum recommendations:



Rec 2.3
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The zone committee recommends implementing the Canterbury Biodiversity Strategy, at the
water zone level, with a Waimakariri Biodiversity Action Plan to enable the following actions:

Rec 2.9

Developing and illustrating a vision for indigenous biodiversity (and related
values) across the zone

Mapping indigenous habitats, vegetation and, as appropriate, threatened plant
and animal species in the zone

Identifying actions for protection and enhancement of indigenous habitats,
vegetation types and plant and animal species

Identifying priority sites, waterways, springheads, wetlands, reaches or locations
for protection

Identifying priority habitats and vegetation for management actions

Setting targets for biodiversity protection and enhancement in the zone
Working with willing landowners to action indigenous biodiversity protection and
enhancement projects

Developing strategies and actions that incentivise indigenous biodiversity
protection and enhancement on private land.

That Environment Canterbury and the Waimakariri District Council work with Ngai TGahuriri,
Department of Conservation and other agencies to assist landowners/land managers by:

Establishing a biodiversity advisory service (e.g. advice on appropriate plant
sources or riparian planting)

Advising on indigenous biodiversity management as part of farm management
planning within catchment plans

Publicising positive biodiversity actions, events and news

Promoting and raising awareness of biodiversity values and protection or
enhancement opportunities

Investigating the development of a system to ensure appropriate sources of plant
material for revegetation and enhancement projects

Promoting and advising on appropriate wetland habitat and waterway protection
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AGENDA ITEM NO: 5 SUBJECT: Committee Updates

REPORT TO: Waimakariri Water Zone Committee MEETING DATE: 30 January 2023

REPORT BY: Murray Griffin, CWMS Facilitator — Waimakariri, ECan

PURPOSE

The purpose of the agenda item is to provide the committee with an overview of updates to be tabled.

RECOMMENDATION

That the Zone Committee:

Receives these updates for its information.

COMMITTEE UPDATES

The following updates will be addressed with the committee:

1. Zone Committee Working Groups

Biodiversity Working Group

Martha Jolly has provided the following update:

The Working Group met on 10 October 2022. Judith Roper-Lindsay updated the group on the
visioning workshop organised by the Biodiversity Trust planned for 16 November.

We briefly discussed the provision of free nitrate testing within the zone but decided this needed
to be a whole committee discussion.

A report on SNA progress was provided by Sandra Stewart, Bex Dollery and Kate Steel.
Biodiversity funding is available for implementation of fencing and pest control. Martha has
suggested a whole committee workshop on SNAs, rights, responsibilities and change of land
ownership considerations.

The working group would like to prioritise an environmental award for 2023.

Lifestyle Block Working Group

Carolyne Latham had provided the following update:

The LBWG has received positive feedback on the Top Ten Tips for Lifestyle/small block owners
which has been incorporated into a final document now with the ECan Communications Team
to produce as an information leaflet for distribution in 2023.

Monitoring Working Group

Erin Harvie provided the following update:

Following indication from Environment Canterbury that no further work is factored for further
modelling or monitoring between now and 2024, a request was made to Environment
Canterbury Science staff to provide an outline of the existing monitoring network for
groundwater and surface water. This has been provided following the July workshop.
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e The Waimakariri Zone committee recently helped to coordinate a very successful community
nitrate water testing day. We were fortunate to have the help of Dr Tim Chambers from the
University of Otago (Public Health) and the Mandeville Residents Association. Dr Chambers
was in Selwyn District in mid-August to undertake a community water testing day and was
happy to add another testing day to his visit, which was hosted at the Mandeville Sports
Centre on Thursday 11 August. The day was successful with more than 300 samples being
tested. Waimakariri Zone Committee members assisted the Mandeville Residents Association
on the day, and we hope to assist in arranging further community water testing in the
Waimakariri District in 2023.

Waimakariri Landcare Trust
Erin Harvie provided the following update:

e A Farmer evening was held on the 21st of September as a social gathering for members and
to provide an update on what the trust has been up to and to ask members for their feedback
on what they would like to see going forward.

The Next Generation Farming Project work continues.

e A further six integrated farm plans have been completed within the district, with experts
providing support and recommendation to either address risks or take the opportunities
identified. Following the completion of these, a workshop will be held mid-September to discuss
the process to date, provide further information on integrated farm plans, for those who are
interested.

Further news and events information can be found on the Trust’'s website:

https://waimaklandcaretrust.co.nz/

2. Waimakariri Land and Water Committee — 27 September 2022 Meeting

Please find the meeting agenda for the previous Waimakariri Land and Water Committee meeting
on 27 September 2022 attached as agenda item 5-1.

3. Waimakariri Zone Communications Report for Sep — Dec 2022

Please find the most recent communications report from Emily O’Connell (Northern
Communications and Engagement Advisor, ECan) attached as agenda item 5-2.

4. Further Information Links

¢ Link to the ECan updates on the Essential Freshwater Package:

Essential Freshwater package | Environment Canterbury (ecan.govt.nz)

e Link to the ECan updates on Plan Change 7 & 2 to the Canterbury Land & Water Plan
Plan Change 7 and Plan Change 2 - What you need to know | Environment Canterbury

(ecan.govt.nz)

5. Action points from the previous zone committee meetings

Action points from the previous meetings:

e Cr S Stewart requested information on the realignment of the North Brook tributary and water
quality sampling at Tutaepatu Lagoon.
e Follow up on WDC drainage maintenance programme procedures for protecting aquatic life.


https://waimaklandcaretrust.co.nz/
https://www.ecan.govt.nz/your-region/your-environment/water/essential-freshwater-package/
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ecan.govt.nz%2Fget-involved%2Fnews-and-events%2F2020%2Fplan-change-7-and-plan-change-2-what-you-need-to-know%2F&data=05%7C01%7CMurray.Griffin%40ecan.govt.nz%7C98c7cbc767264e8d46e508da54badc8d%7C984befeac12e454e91117b8d8da5e7e1%7C0%7C0%7C637915458819151289%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2BAOVYyWCOAJEGdPA%2FBRxH4dP8K%2BZX4U9j1fnIJTdsxc%3D&reserved=0
https://apc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ecan.govt.nz%2Fget-involved%2Fnews-and-events%2F2020%2Fplan-change-7-and-plan-change-2-what-you-need-to-know%2F&data=05%7C01%7CMurray.Griffin%40ecan.govt.nz%7C98c7cbc767264e8d46e508da54badc8d%7C984befeac12e454e91117b8d8da5e7e1%7C0%7C0%7C637915458819151289%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2BAOVYyWCOAJEGdPA%2FBRxH4dP8K%2BZX4U9j1fnIJTdsxc%3D&reserved=0

14

e Follow up on testing for pesticides in the Kaiapoi River.
e An update on the Kaiapoi River salinity logger data.
o Updates on the above action points is being facilitated

Action Points from the previous WWZC meeting — 5 Sep 2022

Arrange workshop time for the committee to review the Ashley/Rakahuri BRR Draft Strategy.
Follow up on further community nitrate testing days, equipment and information.

Follow up on the WIL EIA of stockwater race closures for the committee’s information.
Follow up on a local Youth Representative for the committee.

Fin.
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The Chairperson and Members
LAND AND WATER COMMITTEE

AGENDA OF THE LAND AND WATER COMMITTEE TO BE HELD IN THE
COUNCIL CHAMBER, 215 HIGH STREET, RANGIORA ON TUESDAY 27 SEPTEMBER
2022 AT 1PM.

BUSINESS

Page No
1 APOLOGIES

2 CONFLICTS OF INTEREST

Conflicts of interest (if any) to be reported for minuting.

3 CONFIRMATION OF MINUTES

3.1 Minutes of a meeting of the Land and Water Committee held on Tuesday
17 May 2022

5-10
RECOMMENDATION

THAT the Land and Water Committee:

(a) Confirms, as a true and correct record, the circulated Minutes of the
meeting of the Land and Water Committee held on 17 May 2022.

4 MATTERS ARISING

5 DEPUTATION/PRESENTATIONS
Nil.

220919161658 Land and Water Committee Agenda
GOV-01-17 Page 1 of 3 27 September 2022



6 REPORTS

6.1

6.2

17

Analysis of Recent Reports Covering Regional Water Quality Trends and

Issues — Hayley Proffit (Water Safety and Compliance Specialist)

11-67

RECOMMENDATION
THAT the Land and Water Committee:

(a)
(b)

(c)

(d)

(e)

(f)

(9

Receives report No: 220808135617.

Notes that trends for nitrate levels in both groundwater and surface water
are observed as generally increasing over time throughout Canterbury.

Notes the significant time lag between the introduction of land use
changes and the observable effects of the changes to nitrate levels in
groundwater.

Notes that recent research has found an association between nitrate
levels in drinking-water and an increase in adverse long term health
effects. At present the current advice from government is that there is no
clear or consistent evidence available to support this conclusion and
further studies are necessary.

Notes that Council 3 Waters staff are aware of the issue, routinely
monitor the council owned drinking-water supplies for nitrate and
evaluate the risk further through the Drinking-water Safety Plan (DWSP)
risk assessment and planning processes. At this time nitrate levels in the
council drinking-water supplies do not present an immediate risk to
compliance or human health.

Notes limited information is available on private and individual water
supplies in the district.

Recommend that the Council give consideration to funding an
assessment of all private and individual water supplies in the District as
part of the Draft 2023/24 Annual Plan.

Circulates this report to the Council and Community Boards for
information.

Pinevale Farm Earthworks Incident Report — Angela Burton (Water

Environment Advisor)

68-72

RECOMMENDATION
THAT the Land and Water Committee:

(a)
(b)

(c)

(d)

(e)

Receives Report No. 220915160331.

Notes that recent earthworks at Pinevale Farm do not appear to have
impacted the planting previously funded by the Cam River Enhancement
Fund.

Notes that the Environment Canterbury Incident Response Team are
currently investigating the works to determine if the activity may has
breached any rule in the Land and Water Regional Plan.

Notes that Council staff will work with Environment Canterbury, Synlait
Milk Limited and the landowner/leasee at Pinevale Farm find a solution
for the future.

Circulates this report to the Mahi Tahi Committee and Council for
information.
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7 PORTFOLIO UPDATES

7.1 Biodiversity — Councillor Sandra Stewart

7.2 Natural, Coastal and marine Areas — Councillor Al Blackie

8 QUESTIONS

9 URGENT GENERAL BUSINESS

NEXT MEETING

This is the final meeting of the Land and Water Committee for the 2019-22 electoral term.

The new Council will be sworn into office late October 2022, with Council and Committee
meetings resuming from mid-November 2022. Further information will be advertised and
listed on the Council’'s website

220919161658 Land and Water Committee Agenda
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WAIMAKARIRI DISTRICT COUNCIL

MINUTES OF THE MEETING OF THE LAND AND WATER COMMITTEE HELD IN THE
COUNCIL CHAMBER, 215 HIGH STREET ON TUESDAY 17 MAY 2022 AT 1PM.

PRESENT

Councillors S Stewart (Chairperson), N Atkinson (departed at 1.35pm), K Barnett, A Blackie, N
Mealings, P Williams and Mayor D Gordon (departed at 1.35pm).

IN ATTENDANCE

Councillor P Redmond
C Brown (Manager Community and Recreation), G Cleary (Manager Utilities and Roading),
S Allen (Water Environment Advisor) G Macleod (Community Greenspace Manager), S Hart
(Strategy and Business Manager), B Dollery (Community Greenspace Ecologist — Biodiversity),
G Maxwell (Technical Assistant- Policy), E Harvie (Coordinator Waimakariri Landcare Trust) and
A Connor (Governance Officer).
1 APOLOGIES

Moved: Councillor Stewart Seconded: Councillor Williams

THAT an apology for early departure be received and sustained from Mayor Gordon
and Councillor Atkinson.

CARRIED

2 CONFLICTS OF INTEREST

There were no conflicts of interest declared.

3 CONFIRMATION OF MINUTES

3.1 Minutes of a meeting of the Land and Water Committee held on Tuesday
22 March 2022

Moved: Councillor Stewart Seconded: Councillor Barnett

THAT the Land and Water Committee:

(@) Confirms, as a true and correct record, the circulated Minutes of the
meeting of the Land and Water Committee held on 22 March 2022.

CARRIED
4 MATTERS ARISING
There were no matters arising.

5 DEPUTATION/PRESENTATIONS

5.1 Update on North Brook Trail — E Harvie (Coordinator Waimakariri

Landcare Trust

E Harvie introduced the Waimakariri Landcare Trust. The following points were
highlighted:

* Alack of connectivity between trails in the district was highlighted as well
as a disconnect between agricultural areas leading to a disjoint between

220531092378 Unconfirmed Land and Water Committee Minutes
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urban and rural communities. Also the degradation of indigenous
ecosystems and lack of indigenous plant species.

e Concept was to have a trail with planting on one side and fencing of the
active farm side as well as information boards and signage about different
aspects of the walkway.

e  Opportunity to use the existing structure Arohatia te awa had developed
with local ruhanga and Fonterra who had verbally offered to provide the
plants.

e  Stage one of the project ran from Marsh Road to Boys Road and stage two
from Boys Road to the Northbrook Wetland.

e Had received funding from Waimakariri District Council and the
Waimakariri Water Zone Committee

E Harvie asked for support from Waimakariri District Council staff for assistance
with road safety, culverts and surveying as these would need to be part of the
first step in stage one to ensure public safety. C Brown advised that the Utilities
and Roading Team would be able to assist with that and the Greenspace team
would be able to help with further funding for the project. G Cleary confirmed
that they would be able to help and were happy to provide any information to
assist.

Councillor Williams questioned if there was any budget for long term
maintenance. C Brown stated there was a standard budget for Arohatia te awa
projects in the Long Term Plan which would cover this project , however there
was still further work that needed to be done. However at present there was no
budget.

Councillor Stewart queried what the next steps would be taken. C Brown noted
that G Cleary would request the appropriate staff member to contact E Harive
and B Dollery.

Councillor Barnett sought clarity on whether the end of stage one at Boys Road
was located next to a milking shed or where the cows crossed the road and how
the smell would be managed. E Harvie noted the milking shed was on Marshs
Road and that the farm would have compliance requirements for effluent.

Councillor Mealings asked where the boundary for the farm on the north east
was. E Harvie explained it was north of the trail and the land owner would be
notified of the proposal.

Councillor Stewart thanked E Harvie and commented that this was an exciting
project.

6 REPORTS

6.1

Application to the Biodiversity Fund — G Maxell (Policy Technician) and G
MacLeod (GreenSpace Manager)

G MacLeod acknowledged that this had been the first application received
toward the Biodiversity Fund. The landowner Mia Hofsteede was requesting
$5,204.62 to assist with the installation of a fence to protect the biodiversity of
the planting. The application met eight points of the funding criteria.

Councillor Williams questioned what would stop animals from coming into the
area as the fence would not fully enclose the area. G Maxwell advised that staff
had spoken to M Hofsteede at length regarding this matter. The area being

220531092378
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%

fenced was bordered by four properties. One of the properties on the right was
already fully fenced to deter stock from accessing this section. Currently at M
Hofsteed’s property at 118 Yaxleys Road had some existing fencing. On the left
hand side of 118 Yaxleys Road there were two property owners who would be
contacted with regarding applying to the Biodiversity Fund for assistance to
continue the fencing required. M Hofsteed’s fencing would encapsulate the
entire right side but not all 3.2 hectares. G MacLeod commented that having a
further conversation with the other land owners regarding fencing the rest of the
SNA to keep stock out of the area would not be an issue. The proposed fencing
on the side closest to the road would be the most important in protecting the
SNA which would be covered with this proposal.

Councillor Redmond queried whether the information in paragraph 6.2 of the
report was correct which stated that there were no sustainability and/or climate
change impacts. G MacLeod replied that it could be taken as read that any
report coming from greenspace would have a positive sustainability and/or
climate change impact.

Councillor Blackie asked for clarification on what the different colours on the
map depicting the fencing meant and what type of fencing was already existing.
G Maxwell confirmed that the pink shading denoted existing fencing and the
blue was the proposed fencing. The white indicated the existing boundary of the
wetland and was not fenced. She was unsure what type of fencing was on site,
however she would follow up on this..

Councillor Williams questioned what the cost would be for fencing the rest of
the boundary which was currently unfenced. G MacLeod answered that the
proposed fencing would protect a significant part of the wetland however the
cost for fencing the rest of the area was yet to be determined.

Mayor Gordon and Deputy Mayor Atkinson departed at 1.35pm.

Moved: Councillor Stewart Seconded: Councillor Blackie
THAT the Land and Water Committee:

(@) Receives report No.220505071036.

(b)  Notes the accumulated amount available for allocation in the Biodiversity
Fund was $67,750.

(c) Recommends the Council approves funding of $5,204.62 from the
Biodiversity Fund to Mia Hofsteede to fence wetland, flax and cabbage
trees located at 118 Yaxleys Road.

CARRIED

Councillor Stewart commented that this was a significant wetland. She had
been talking with the Councils ecologists and planning staff and they were
putting together a package of support and management for applications like
this. This was not currently finalised however it should bring in more applicants
in the future. She also noted that Judith Roper-Lindsay the chairperson of the
Waimakariri Biodiversity Trust was keen to be involved with this initiative.
Granting this application would encourage an improved outcome with SNAs
than currently enjoyed.

Councillor Williams believed it was important to fence but had reservations on
whether the other property owners would support properly fencing the
remaining area and if the proposed section would be sufficient. He stated that
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6.2

the Council needed to work hard to ensure the rest of the area was fenced and
stock protected.

B Dollery commented that M Hofsteede’s property had rare wetlands and was
the only place in Canterbury that certain vegetation was found. The importance
of the wetland on her property was significant And by taking small steps in the
right direction would ensure the safety of stock and was the right way to go.

Councillor Mealings noted that the last time this fund was advertised was 2019
and had then only attracted one application which was granted since 2020. This
land had been on the Council’s radar which had been looked after since 1995
and had never received any funding. This was a great use of the fund and would
hopefully encourage the surrounding properties to also fence the rest of the
wetland.

Councillor Stewart stated the Council was putting together, not only a package
of support, but also offering a rates remission. There was also access to a grant
which was dependant on the size of the area to be protected. These benefits
would hopefully see an uptake on this fund. There was less than 0.5% of
indigenous biodiversity left in the Waimakariri District.

Councillor Blackie questioned if the fence would be hot wired. G MacLeod was
unsure however would enquire.

Zone Implementation Programme Addendum Capital Works Programme —
2022-23 — S Allen (Water Environment Advisor)

S Allen noted there were many projects that would take place within this
programme however she would be on parental leave and her cover would be
leading the projects which might mean some of the details could change. The
Mclintosh Drain project would be in the same area as the flood improvement
works for Kaiapoi. At the moment the proposed site was suitable for those plans
however if something unforeseen happened, a new site would need to be
chosen. Watercress and other exotic plants at the Jeffs Drain site had created
a natural channel so that site may change in order to do the works in a more
suitable location.

S Allen stated a significant recommendation was to discuss was the mahinga
kai project which was led by Environment Canterbury. The watercress
enhancement of the Cam River that started in 2021 had been successful and
had been notified and was the best crop of watercress in many years despite
recent flooding events. She had asked for a report from Environment
Canterbury on the status of the project and how the capital expenditure budget
would be best utilised. This report would either go to the Waimakariri Water
Zone Committee or the Land and Water Committee in August 2022.

Councillor Williams sought clarity on whether the flow bags would hold up in a
flood. S Allen advised they had to investigate any constraints on the hydraulic
capacity and whether the Jeffs Drain site had any pinch points. The pinch points
were located further down the stream. There was also a project plant in Jeffs
Drain to help constrain high flows rushing through as pukekos removed all the
plants. Wire cages were used in the Kaiapoi River to stop pukekos however if
they had been used in this situation more damage would have been caused in
the floods. It is recommended to further investigate hydraulic modelling to
identify possible pinch points. With the current culverts it would be unlikely to
exacerbate anything.
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Councillor Stewart questioned what provisions were in place to stop wildlife from
getting into the pumps. G Cleary confirmed there were fish screens on the
pumps, which were substantial structures to ensure they were suitable to
prevent fish getting in.

Moved: Councillor Stewart Seconded: Councillor Blackie

THAT the Land and Water Committee:
(@) Receives report No. 220328045801.

(b) Approves the proposed 2022-23 Waimakariri District Council capital
expenditure work programme, based on the Zone Implementation
Programme Addendum (ZIPA) recommendations.

(c) Receives an update on the progress of the Environment Canterbury
watercress mahinga kai project on the Cam River before the $5,000 of
WDC ZIPA budget was allocated to this specific project for 2022-23.

(d) Circulates this report to Council, Community Boards, WDC-Rlnanga
liaison meeting and the Waimakariri Water Zone Committee for their
information.

CARRIED

Councillor Stewart commented this was a good ongoing programme which was
reduced due to Covid but the Council now had good targeted programmes.
She would like to see something in writing about the watercress project.

Councillor Mealings noted it was disappointing to see lots of projects with zeros
in the funding lines. She was pleased with the work the Council was doing but
it would be good to see everyone involved doing their part.

Councillor Barnett noted that this funding originates from the whole district
however the majority was dedicated to the eastern area.

7 PORTFOLIO UPDATES

71

1.2

Biodiversity — Councillor_Sandra Stewart

o Attended Biodiversity Champions Working Group. Discussions around
upping the profile of biodiversity. Tabled a biodiversity checklist:
* Work regionally on biodiversity and remain in contact with other groups.
» |dentified structural support and higher profile needed for indigenous
biodiversity.
* Have space on every agenda where Council had an item whereby its
effect on indigenous biodiversity would be noted.
* Having advocacy through the mayoral forum.
* Align key messages across the region.
* The Biodiversity Champions Working Group want to go from having a
document to implementing the document.
o Draft National Adaption Plan assisting the New Zealand biodiversity
strategy. Hoping for a briefing on what the Councils responsibilities were.
e Working on a way for GIS mapping showing all SNA wetlands and to be
publicly accessible.

Land based Indigenous Reserves (Including River Margins) -
Councillor_ Al Blackie
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20

The locations of the SNAs that were unknown had been located. One was
down stream of MclIntosh’s hole and the other was halfway between the first
location and the Yacht Club which was a bird sanctuary.

Mahinga Kai project would start on 28 May 2022 with an official opening and
a community planting day. Had spoken with Alistair Gray about upgrading
the communications plan for the upcoming week as locals were unaware of
the work being done until a social media post only two weeks before the
date.

8 QUESTIONS
There were no questions.

9 URGENT GENERAL BUSINESS
There was no urgent general business.

NEXT MEETING

The next meeting of the Land and Water Committee is scheduled for 1pm, Tuesday
16 August 2022.

THERE BEING NO FURTHER BUSINESS THE MEETING CONCLUDED AT 2PM.

CONFIRMED

Chairperson

Date

220531092378
GOV-01-17

Unconfirmed Land and Water Committee Minutes
Page 6 of 6 17 May 2022



FILE NO and TRIM NO:
REPORT TO:

DATE OF MEETING:
AUTHOR(S):
SUBJECT:

ENDORSED BY:
(for Reports to Council,
Committees or Boards)

4

WAIMAKARIRI DISTRICT COUNCIL

REPORT FOR INFORMATION

WAT-03/ TRIM 220808135617

LAND AND WATER COMMITTEE

27 September 2022

Hayley Proffit — Water Safety and Compliance Specialist

Analysis of recent reports covering regional water quality trends and issues

L=

General Manager Acting Chief Executive

1. SUMMARY

1.1

1.2

1.3

1.4

This purpose of this report is bring to the attention of the Land and Water Committee a
summary of key points from three reports recently presented to the Waimakariri Water
Zone Committee (WWZC).

The reports summarise water quality trends and issues observed across the Canterbury
region, with a focus on increasing nitrate (which may be reported as nitrate-nitrogen but
for simplicity referred to in this report as nitrate unless otherwise specified) concentrations
in the water sources monitored. Increased nitrate levels can contribute to a decline in
source water quality, with implications for ecological health and human health if the water
source is used to supply drinking-water. Recent studies have also linked the presence of
nitrates in drinking water to adverse long term human health outcomes, but there is still
uncertainty in the scientific community around these conclusions. New Zealand specific
studies are underway to help understand the possible risks further.

Nitrate is currently not found at levels of concern in the Waimakariri District Council’s
community groundwater drinking-water supplies. All drinking-water supplies are fully
compliant with the Drinking-water Standards for New Zealand 2005 (Revised 2022)
(DWSNZ) compliance requirements for nitrate monitoring. 3 Waters staff are aware of the
risk nitrates may pose to the drinking-water sources, and assess and address the risk
through statutory risk management planning processes.

Council staff have less understanding of the status of private and individual water supplies
across the Waimakariri district, including possible water quality issues. Obtaining further
information on this matter will assist Council in meeting new statutory obligations under
the Local Government Act 2002, and increase Council understanding on how best to
support and inform community members.

Attachments:

Natural Environment Committee Report: Long term trends — Groundwater. Carl Hanson
Natural Environment Committee Report: Long term trends —Surface water. Helen Shaw

What if allowable drinking-water nitrate limits are reduced to address emerging health
effects Dr Tim Chambers and Bridget O’'Brien (Trim: 220921163559).
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2. RECOMMENDATION

THAT the Land and Water Committee:

(a)

(d)

(e)

(h)

Receives report No: 220808135617.

Notes that trends for nitrate levels in both groundwater and surface water are observed
as generally increasing over time throughout Canterbury.

Notes the significant time lag between the introduction of land use changes and the
observable effects of the changes to nitrate levels in groundwater.

Notes that recent research has found an association between nitrate levels in drinking-
water and an increase in adverse long term health effects. At present the current advice
from government is that there is no clear or consistent evidence available to support this
conclusion and further studies are necessary.

Notes that Council 3 Waters staff are aware of the issue, routinely monitor the council
owned drinking-water supplies for nitrate and evaluate the risk further through the
Drinking-water Safety Plan (DWSP) risk assessment and planning processes. At this time
nitrate levels in the council drinking-water supplies do not present an immediate risk to
compliance or human health.

Notes limited information is available on private and individual water supplies in the
district.

Recommend that the Council give consideration to funding an assessment of all private
and individual water supplies in the District as part of the Draft 2023/24 Annual Plan.

Circulates this report to the Council and Community Boards for information.

3. BACKGROUND

3.1

3.2

3.3

3.4

3.5

The following paragraphs summarise the key points from the reports:

The first report titled “Long Term Trends — groundwater and surface water” is authored by
Carl Hanson, Groundwater Science Manager at ECan, and focusses on nitrate
concentrations in groundwater. Surface water trends were however covered in a separate
report, the findings of summarised in points 3.5 to 3.9 below. The report summarises
findings from ECan’s long term groundwater monitoring programme, with 112 of the
approximately 337 monitoring wells monitored for nitrate over the past 30 years. The
report does not discuss any specific examples relating to groundwater in the Waimakariri
district. The report makes the following key points:

While the rate of change is slow and non-linear, the overall trend is towards an increase in
nitrate concentrations in groundwater over time.

There is typically a significant time lag between the introduction of land use management
changes and the time the effects of the changes become evident. The time lag varies
depending on specific catchment characteristics and other factors such as seasonal
variations, however a 10 year time lag is the general rule of thumb recommended by ECan.
The time lag is expected to be longer for the Council’s deep groundwater sources, with
age dating data indicating the water is many decades old. With many factors often
contributing to nitrate accumulation, it can also be hard to tease out the reasons for and
the effects of any changes.

The second report title “Long Term Trends Surface Water” is authored by Helen Shaw,
Surface Water Science Manager at ECan. This report focusses on long trends in surface
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3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3

water in the Canterbury region. The report covers a wider range of water quality
parameters relevant to ecological health, with water quality monitoring data coming from
river and stream sites and lakes across the Canterbury region. The report does not provide
any specific commentary on surface water in the Waimakariri district.

The report notes that while regional trends are useful to demonstrate overall patterns of
change, the reasons for changes in indicator values can be complex and attributed to a
range of factors. More detailed site specific analyses are typically required to identify
specific causes of any changes to water quality. For the data assessed the following
observations are noted:

Surface water quality trends for nitrate-nitrite nitrogen (NNN) in rivers and streams are
similar to the groundwater quality trends, with an increasing trend demonstrated at >60%
of sites over the 22 year period analysed. It is also noted that trends from a more recent
time period (9 years) have shown over 50% of the sites now demonstrate decreasing NNN
concentrations. Groundwater is the primary contributor to NNN levels in rivers, with land
runoff and decomposition of organic matter contributing to a lesser extent.

Other water quality parameters assessed in rivers include dissolved reactive phosphorous
(DRP), macroinvertebrate communities and turbidity. The trends noted in these
parameters also vary, depending on the locality of the monitoring site and the time period
relating to the data collected. Overall the report highlights the need for further information
to correlate any trends in all the water quality parameters assessed with land use and
management changes.

River flows are also assessed in the report. The data assessed demonstrated decreasing
low flows in 10-year trend analysis, but no clear changes over 30 years. Further
information is required to understand the long term impacts.

The third publication is a research paper prepared by Dr Timothy Chambers from the
University of Otago and Bridge O’Brien from WSP New Zealand Ltd (formerly of
Christchurch City Council (CCC) and titled “What if allowable drinking-water nitrate limits
are reduced to address emerging health effects”.

The impetus for this study comes from recent epidemiological studies, primarily the
“Danish study” conducted by Schullehner et al. (2018) 1, hypothesising that drinking water
containing nitrate-nitrogen at levels as low as 1 mg/L may increase the risk of adverse
health outcomes including preterm births and colorectal cancers. This level of nitrate-
nitrogen is considerably lower than the current Drinking-water Standards for New Zealand
2005 (Revised 2018) (DWSNZ) maximum acceptable value of 11.3 mg/L for nitrate-
nitrogen (equivalent to 50 mg/L nitrate).

The authors used the 51, 50t and 95"% percentile groundwater nitrate predictions from
the groundwater model used to inform Plan Change 7 (PC7) of the Canterbury Land and
Water Regional Plan (LWRP). A range of possible groundwater quality nitrate exposure
scenarios were then established for the populations of both of Christchurch and
Waimakariri districts.

The findings from the scenarios modelled concluded that up to an additional 32.7 and 9.8
(95% confidence interval (Cl)) pre-term births per year in the Christchurch City and
Waimakariri Districts respectively. Additionally, under a 95% CI scenario, an estimated
72.1 and 23.9 cases of colorectal cancer could occur per year. The economic burden of
these nitrate attributable health outcomes was estimated to cost up to NZ$47.8 million
each year.

WAT-10-14-01/ 220222024399 Page 3 of 7 Land and Water Committee

27 September 2022



3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

b4

The report also touched on the potential costs of ion exchange nitrate removal treatment
for Christchurch City, including an estimated $610 for construction costs and $24 million
per year operational expenditure. It is noted that Christchurch City water supply has a
large number of pump stations where treatment plants would need to be installed.

Considerations for Council:

The findings in the ECan reports confirm the current understanding that nitrate levels are
increasing in source waters over the Canterbury region. The 3 Waters team are aware of
the issue and monitor each drinking-water source for nitrate at least annually. Findings to
date confirm that nitrate is present at levels less than half the DWSNZ maximum
acceptable value for nitrate in all drinking-water sources with the exceptions of the Ohoka
Well 1 and Poyntz Road wells. These latter two wells have nitrate present at levels
approaching the DWSNZ maximum acceptable value. These wells are not used to supply
drinking-water and only retained for emergency purposes.

The possible risk that nitrates present to the Council drinking-water supplies are also
addressed in each supply's DWSPs. Water supply specific Source Water Risk
Management Plans (SWRMPs) are also currently being prepared by a consultancy on
behalf of Council. The SWRMPs will cover the nitrate issue in further detail.

Approximately 80% of residents in the District are serviced by one of the Council’s drinking-
water supplies. The remaining 20% of properties are privately supplied. There is currently
limited information available to Council regarding the water quality provided to this 20%.

Under section 125 of the Local Government Act 2002 Council is now obligated to assess
at least once every three years, the access that each community in the District has to
drinking-water services. This is a recent amendment to the Act, subsequent to the
enactment of the Water Services Act 2021 in November 2021. According to Council
records an assessment was last completed for the 2006-2007 Long Term Community
Consultation Plan.

It is also noted that Recommendation 3.16 in the WWZC ZIPA recommends that Council,
ECan and Te Whatu Ora — Waitaha Canterbury (formerly the Canterbury District Health
Board) work together to a) develop a programme for testing and reporting of water quality
in private drinking water supply wells and b) raise awareness of health impacts from high
nitrates in drinking water.

Current national picture and future developments

The research into drinking water nitrate and adverse health risks is ongoing. The Office
of the Prime Minister’s Chief Science Advisor / Kaitohutohu Matanga Putaiao Matua ki te
Pirimia recently published a report summarising their review of the available evidence
around nitrates and adverse health events. Evidence regarding nitrates and the possible
associations with bowel cancer and adverse reproductive outcomes was assessed as part
of the review.

The review found there was currently no consistent or clear evidence available to link
adverse health outcomes to drinking-water nitrate consumption, acknowledging the
difficulties in designing studies sufficiently robust to establish any correlations. The report
recommended that the evolving evidence should continue to be monitored, while
monitoring and compliance against the current DWSNZ maximum acceptable value for
nitrate prioritised.

The Ministry of Health is responsible for providing policy advice to Taumata Arowai (the
new drinking water regulator), and currently advises that the Ministry continues to review
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3.23

3.24

6

the evidence and research in this area. The DWSNZ have also been recently reviewed by
Taumata Arowai, with no changes made to the maximum acceptable value for nitrate.

The Health Research Council of New Zealand has additionally recently announced funding
for a study investigating the association between nitrate in drinking water and preterm
births.

Reference to research paper referred to in bullet point 3.13: 1. Schullehner, J., Hansen, B.,
Thygesen, M., Pedersen, C. B., & Sigsgaard, T. Nitrate in drinking water and colorectal
cancer risk: A nationwide population-based cohort study. /nternational Journal of Cancer.
2018;143(1):73-79. https://doi.org/10.1002/ijc.31306.

4, ISSUES AND OPTIONS

4.1.

4.2.

4.3.

3.25

4.4.

4.5.

The reports presented note that nitrate levels in source waters are increasing over time,
with a significant time lag for changes to nitrate levels in water sources to become
apparent. This presents both potential ecological and human health risks to ground and
surface water sources across the Canterbury region. Recent academic publications such
as the “Danish Study” have also highlighted that levels of nitrate in drinking-water may
pose a risk to human health at levels much lower than currently deemed acceptable under
the DWSNZ. The conclusions from this study are not supported by all scientists and further
evidence is necessary to characterise this risk further.

At present the findings of these reports do not present an additional or immediate risk to
the Council drinking-water supplies, so no further actions on top of what are already
undertaken through the DWSP planning and WWZC ZIPA implementation processes are
currently considered necessary. The completion of the water supply SRWMPs shall further
support the understanding and management of this risk.

Community private water supply bores are also vulnerable to risks that source water
nitrates present. Council 3 Waters staff currently provide information to residents through
the Council website and on request, and will continue to do so as further information
becomes available. If subsequent research determines nitrate to be toxic at lower levels
than currently acceptable it may be possible that impacted residents may wish to access
drinking water from a community drinking-water supply instead. This is an area for further
consideration as additional information regarding possible health risks becomes available.

Acknowledging the limited information that Council has on private and individual water
supplies at present, it is recommended that an assessment to identify and characterise
private and individual water supplies across the district is scoped, costed and undertaken
by Council staff. Itis proposed that the data obtained from the assessment will be collated
and captured in the Council GIS-based database platform Waimap.

The purpose and outcomes of this assessment will be used to support the statutory
requirements of section 125 in the Local Government Act 2002 and fulfil Recommendation
3.16 in the WWZC ZIPA. It is recommended that funding for this work is assigned through
the 2023/24 Annual Plan.

It is not a practicable or recommended option to “Do Nothing” when considering the
potential regulatory compliance and financial implications of this issue. The current
regulatory mechanisms and responsibilities in place for identifying and managing this issue
already ensure that doing nothing is unrealistic.

WAT-10-14-01/ 220222024399 Page 5 of 7 Land and Water Committee
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4.6. Implications for Community Wellbeing

There are implications on community wellbeing by the issues and options that are the
subject matter of this report. The provision of safe and reliable drinking-water is a
fundamental need for the wellbeing of the community. Community wellbeing will
additionally be supported by a healthy natural environment that sustains recreation and
amenity, biodiversity and mahinga kai provision.

4.7. The Management Team has reviewed this report and support the recommendations.

5. COMMUNITY VIEWS

5.1. Mana whenua

Te Ngai Taahuriri hapt are likely to be affected by, or have an interest in the subject matter
of this report. The report highlights the current state of the environment and the need to
give better recognition to Te Mana o Te Wai — prioritising the health of groundwater as a
first priority.

5.2. Groups and Organisations

There are groups and organisations likely to be affected by, or to have an interest in the
subject matter of this report, such as residents with private drinking-water bores. The
Mandeville Residents Association regularly contacts Council staff regarding water quality
issues and raises concerns through other channels such as the WWZC.

5.3. Wider Community

The wider community is likely to be affected by, or to have an interest in the subject matter
of this report, given recent media interest in the publications linking nitrates levels in
drinking-water to adverse health outcomes such as colorectal cancer. Community
members periodically get in touch with the 3 Waters team inquiring about levels of nitrate
in their drinking-water supply.

WDC staff believe while there is an awareness within the rural community of the nitrate
issue, there is less knowledge amongst communities on how to manage the risks elevated
drinking-water nitrates may pose. The limited feedback received indicates there is a need
for Council and other public organisations to disseminate information and provide support
to affected communities. Increasing Council understanding of the nitrate issue will assist
and inform this approach.

6. OTHER IMPLICATIONS AND RISK MANAGEMENT

6.1. Financial Implications

6.1.1. There are no financial implications of the decisions sought by this report.
6.2. Sustainability and Climate Change Impacts

6.2.1. The recommendations in this report do have sustainability and/or climate change
impacts. The management and safe use of groundwater will sustain rural
communities into the future.

6.3 Risk Management

6.2.2. There are no risks arising from the adoption/implementation of the
recommendations in this report. This report is for information only.

6.3 Health and Safety

6.2.3. There are no health and safety risks arising from the adoption/implementation of
the recommendations in this report.

7. CONTEXT

71. Consistency with Policy

WAT-10-14-01/ 220222024399 Page 6 of 7 Land and Water Committee
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7.1.1.  This matter is not a matter of significance in terms of the Council’s Significance
and Engagement Policy.

7.2. Authorising Legislation

7.2.1. The Water Services Act 2021 and Drinking-water Standards for New Zealand
2005 (revised 2018) set the Maximum Allowable Value (MAV) for nitrate in
drinking water at 50 mg/L (equivalent to 11.3 mg/L nitrate-nitrogen).

7.3. Consistency with Community Outcomes

7.3.1. The Council’'s community outcomes are relevant to the actions arising from
recommendations in this report.

7.3.1.1. There is a healthy and sustainable environment for all.
7.3.1.2. Cultural values relating to water are acknowledged and respected.

7.3.1.3. Harm to the environment from the spread of contaminants into ground
water and surface water is minimised.

7.4. Authorising Delegations

7.4.1. No delegations apply to this report, as this report is for information only.

WAT-10-14-01/ 220222024399 Page 7 of 7 Land and Water Committee
27 September 2022
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Waimakariri Water Zone Committee - 4 Jul 2022 meeting: agenda item 5-2

8.3. Long Term Trends - groundwater and surface water

Natural Environment Committee report

Date of meeting 6 April 2022

Author Carl Hanson, Groundwater Science Manager
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 non-
linear, but the overall direction of change is generally an increase in nitrate-
nitrogen 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.

o 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.  Atits 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 nitrate-
nitrogen.

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

nitrate concentration ranges.

Natural Environment Committee 2022-04-06

114 of 123



12.

13.

14.

15.

24

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).

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.

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

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.

17.

18.

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.

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.

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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Figure 3: Trends in nitrate-nitrogen in Canterbury Groundwater (A - 30-year, B-
10 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 30-
year 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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a7

Figure 4: Examples of non-linear changes in nitrate-nitrogen concentrations in
three wells

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

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.

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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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.

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.

Attachments

Nil

File reference

Legal review

Peer reviewers Carl Hanson, Groundwater science Manager,

Cameron Smith, Senior Strategy Manager
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From Amber Kreleger (Senior Groundwater Scientist) and Hamish Carrad (Senior
Surface Water Field Scientist)
Reviewed by Maureen Whalen (Team Leader Groundwater Science)
Approved by Carl Hanson (Section Manager Groundwater Science)

Overview South Eyre Infiltration Trial 2018-2021

In this memo we present an overview of the history, installation, management and
effectiveness of the infiltration trench trial at 426 Two Chain Road, Swannanoa / South Eyre.
The three-year trial period ended on 16 July 2021 with the expiration of the related resource
consents.

Background

Nitrate concentrations in groundwater and surface water in the South Eyre region and
Silverstream are high. Groundwater samples with nitrate concentrations between 5.65-11.3
mg/L (between half the Maximum Acceptable Value (MAV) and MAYV for nitrate) are
common. Nitrate concentrations in Silverstream at Harpers Road generally sit around 9
mg/L, which exceeds the National Bottom Line for ecologically healthy waterways.
Silverstream is a spring-fed stream, so the hypothesis is that high nitrate concentrations in
groundwater contribute to high nitrate concentrations in the stream.

Waimakariri Irrigation Limited (WIL) provides farmers in their command area with irrigation
water from the Waimakariri River via their irrigation scheme. WIL is interested in introducing
on the ground actions like Managed Aquifer Recharge' (MAR) and Targeted Stream
Augmentation? (TSA) to reduce nitrate concentrations in groundwater and springs in the
Silverstream area. The approach? of the Canterbury Regional Council (CRC) is that on the
ground actions require to be proven to a certain extent first before they can be adopted as a
viable solution. Therefore, together with WIL, we undertook a low-cost farmer-lead infiltration
test trial to assess if infiltration rates are favourable for MAR.

1 Managed aquifer recharge means an activity that is for the express purpose of improving the quality and/or
quantity of water in a receiving groundwater aquifer or a hydraulically connected surface water body.

2 Targeted Stream Augmentation means the controlled and targeted addition of freshwater to a surface water

body for the express purpose of increasing flows or improving the quality of fresh water in the receiving
waterbody.

3 As described in the supporting documentation for Plan Change 7 of the Land and Water Regional Plan
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Scope

The aim of the infiltration test was to install an infiltration trench on a farm in the Waimakariri
zone and investigate infiltration rates, the cost involved around the design, installation and
maintenance of the infiltration trench site and any related management. CRC, as the consent
holder, supported the projected with design and monitoring infrastructure while WIL was
responsible for the installation of the trench, operational management and rehabilitation.

Location

The infiltration trench site is located at the western boundary of privately-owned farmland of
Oscar Farm at 1061 South Eyre Road, Swannanoa (entry via 426 Two Chain Road), see
Figure 1. The area surrounding the farm is predominantly rural land and lifestyle blocks.

Silverstream (Harpers Road) is located approximately 7 km downgradient of the trial site.

/\.".
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Figure 1 Location of the trench for the infiltration trial in South Eyre

Characteristics and Design

Trench

The infiltration trench is circa 150 m long, 2 m deep and has a width of circa 1.5 m at the
bottom and 7.5-10 m at the top (see Figure 2). As can be seen from Figure 3, the trench has
been dug perpendicular to the groundwater flow (the piezometric contours are based on
measured groundwater level data in our CRC GIS Database).
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Figure 3 The infiltration trench is positioned perpendicular to the general groundwater flow direction
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Soil

Photos of the soil profile are presented in Figure 4. Below a circa 400 mm thick brown
topsoil, the subsurface consists of a mix of coarse-grained gravels and fine sand, from
brown to light grey in colour. Borelogs in the area indicate that this lithology exists down to a
depth of at least 23 m below ground level (bgl). Our S-Map data indicates that the area
consists of Lismore soils (stony silty loam). The soil permeability for the site is ‘moderate
over rapid’, which means a moderate draining soil sitting on top of a rapid-draining soil. The
combined soil information indicates that this site is a suitable location for infiltration testing.
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Figure 4 Photos of the soil profile in the trench

Depth to groundwater

There are two shallow bores located nearby that are part of our CRC groundwater Level
Monitoring Network. Just south of the infiltration trench site is M35/4873, with a depth of 25.6
m and north of the site M35/11913, with a depth of 17.7 m. Figure 5 presents the location of
these two shallow bores. BW23/0133 is a nearby deep bore.

M35l 943

~hdl Groundweter Level Monitoring Site - Current.

:‘ ECan Manusl Network (monsly resdings)
ﬁ ECan Recorder Network (15 min readings)

Figure 5 Location of nearby bores that are part of our Groundwater Level Recorder Network

Water Level Plots from the CRC Website for the two shallow wells are included in Figure 6
(M35/4873) and Figure 7 (M35/11913). These plots show that depth to groundwater
increases in south-easterly direction towards the Waimakariri River. Based on this
information we expect that average groundwater levels in the area of the infiltration trench
are approximately 9-10 m bgl. 2018 was a relatively wet year in which maximum
groundwater levels reached 4m bgl.
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Water Level Plot for M35/4873 (Relative to Ground Level)
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Figure 6 Water level graphs for M35/4873. The top graph displays measured water levels for March 2019-March
2020 and the minimum, maximum and average water levels based on the whole dataset.

Water Level Plot for M35/11913 (Relative to Ground Level)
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Figure 7 Water level graphs for M35/11913. The top graph displays measured water levels for January 2019-
January 2020 and the minimum, maximum and average water levels based on the whole dataset.
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Water source

Nearby water races provided the water source for the infiltration trench. These water races
are part of the infrastructure of WIL, by which the scheme provides shareholders with
irrigation water taken from the Waimakariri River. Water for the infiltration trench was mostly
available outside irrigation season, approximately from April to September.

Design

The design of the trench needed to provide for

e Health and safety
¢ Inflow infrastructure
e  Monitoring

Figure 8 gives an overview of the design layout.
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Figure 8 Design infiltration trench (WGA, 2018)

For health and safety reasons the trench was fenced off. Soil material excavated from the
trench has been used to provide a safety bund around the trench. Site access was limited to
project staff and all equipment and staff shoes entering the site were to be cleaned to help
protect the spread of M.Bovis.

The trench was connected to the nearby water race via a bypass (culvert).

Monitoring

NIWA has installed flow meters in the water race, before and after the bypass, so the flow
into the trench could be calculated.

The water depth was continuously logged with telemetered transducers on the north side of
the trench, although at the start of the test it was also measured on the south side. The flow
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in the water race was also continuously logged upstream of the trench inlet and downstream.
The difference in flow between these two locations should correspond with the trench inflow.
The telemetered transducers provided for live data access via the NIWA Neon-website. The
Neon Applications software is a suite of software and documentation which allows clients to
monitor and acquire data remotely. The flow was periodically manually gauged to calibrate
the automatically logged flows.

We installed 4 monitoring wells next to the trench using our piezo driver. Two were placed
along the north side and two along the south side. The maximum depth of these wells was
5m bgl as the soil material prevented the piezo driver from going deeper.

Groundwater levels were continuously monitored via data loggers. Water quality samples
from the trench and the two monitoring wells on the northside of the trench were taken
monthly. These samples were analysed for basic suite of parameters, including nitrate-
nitrogen and E.coli.

Operation

The Waimakariri River often contains suspended sediment, which affects infiltration rates of
water into the trench. Therefore, to prevent the bottom of the trench from clogging up with
silt, WIL would shut off the inflow to the trench for around 5 days when high turbidity was
visible in the Waimakariri River.

WIL contracted a digger to clean the bottom and sides of the trench, when the infiltration
rates were affected too much by silt clogging up the trench.

The inflow of the trench was also shut off if water levels in the trench created a risk of
overflowing. Operators from WIL received a text message on their phone if trench levels
were at risk of flooding.

Consenting process

Consents

The infiltration trench required resource consents to take, use and discharge water from the
Waimakariri River, as they are discretionary activities. The excavation of the trench was a
permitted activity. Resource consents were obtained on 16 July 2018 with an expiry date of
16 July 2021.

The take and use of water were authorised under CRC184025 and the consent allowed
water only to be taken from the Waimakariri Irrigation Limited water race scheme under their
resource consent CRC166677.

The discharge of water (the infiltration) was authorised under CRC184026.
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Pre-application process

We engaged an external consultant (Tonkin+Taylor) to prepare the application for the
resource consents. The contract scope included:

o Liaise with WIL personnel to reach agreement on use of infrastructure & consent
conditions as applicable

e Attend pre-application meetings as required

o  Work with ECan staff to address any requests for further information.

The use of water for infiltration testing is considered a non-consumptive use. Most of the
water would infiltrate through ground into the underlying aquifer and therefore, there is no
significant loss to the resource.

Application process

We lodged two applications. The application for the water take and use was supported by
the report Infiltration testing, Water take and use (Tonkin+Taylor, March 2018) and the
application for the discharge was supported by the report Resource Consent Application and
Assessment of Effects on the Environment Waimakariri Water Allocation Zone - Infiltration
Testing Trial (Tonkin+Taylor, March 2018).

We identified the landowner of the discharge site (Oscar Farming Co Limited) and WIL as
adversely affected parties and we obtained written approval from both parties. Other parties
(TGahuriri Rinanga Waimakariri District Council and others) were advised of the application
but did not respond.

During the application audit process, the Consent Planner identified some extra questions
around groundwater mounding in the area due to the infiltration. We approached an external
consultant (WGA) to provide a more in-depth assessment of the mounding risks and the
monitoring efforts involved: Supplementary Assessment of effects - Infiltration Testing Site
(MAR) in Waimakariri Allocation Zone (WGA, June 2018). The Consent Planner agreed with
this assessment and proposed to grant the resource consents.

Installation and project management

We hired an external consultant (WGA) with extensive experience in setting up MAR
projects to design the installation of the infiltration trench site. They designed the trench plan
and related monitoring sites. WIL mostly organised the planning around the contracted
digging work and the installation of inflow work and pipes and, together with the landowner,
the health and safety measurements around fencing and the bunding of the trench. WGA
engaged with NIWA for the flow gauging sites.

We installed the monitoring wells and set up the transducers for automated water level
measurements. We had regular meetings with WIL during and after the installation of the
trench.
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Costs

Aside from cash contributions (payments for external advice, consents and labour, we
supported the project with material, equipment, time and advice (so called ‘in kind’
resources). We were responsible for the costs for the consenting process, the external MAR
consultant, the installation of the flow gauges by NIWA and the installation of the
groundwater monitoring programme. WIL were responsible for the costs for the trench
construction / future deconstruction and operational matters.

Table 1 gives an overview of the associated costs.

Table 1 Overview of the associated costs

Consent Application* (ECan) $3,500
Consultant (ECan) $19,000
Trench construction Digger (WIL) $3,055
Materials (WIL) $5,233
Labour (WIL) $225
Installation Flow Monitoring Equipment (NIWA)* $6,800
Labour by NIWA (ECan) $3,000
Installation Equipment (ECan)* $3,800
Groundwater Monitoring Labour (ECan)* $3,000
Health & Safety Fencing (landowner)* $300
Project management WIL $1,820
ECan $3,000
Consultant (ECan) $8,500
Associated costs Legal (WIL) $2,300
CEO (WIL) $1,140
Administration (WIL)* $1,000 +
Total $65,673
In kind $24,818 -
Cash cost $40,855

* = Estimated costs. All the other costs have been confirmed

The costs do not include monthly monitoring costs (water levels and water quality) related to
the consent conditions and the Baseline Monitoring. These costs are estimated at $310 for
sample and laboratory costs and $500 for labour. We, as the consent holder, were carrying
these costs.

Start infiltration trial winter 2018
The start of the trial kicked off on 6 August 2018 with a 5-day step test. The purpose of the

step test was to assess the water levels in the trench and the groundwater monitoring wells
while filling up the trench at different flow rates.
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The recorded water levels during the step test are presented in the graph in Figure 9. During the step test flows
were manually logged, see

Table 2.

As can be seen from the graph, the first two days of the test, all the water released into the
trench infiltrated immediately without raising water levels in the trench, but groundwater
levels along the north side of the trench were raised by 25-30 cm.

Table 2 Manually logged inflow rates for the trench during the step test

flow

date time (L/s)
6/08/2018 9:30:00 5
6/08/2018 | 12:30:00 5
7/08/2018 | 12:30:00 17
8/08/2018 | 12:30:00 35
9/08/2018 | 12:30:00 55
10/08/2018 | 12:30:00 75

Increasing inflow rates to more than 30 L/s meant that water levels on the north side in the

trench slowly equilibrated and groundwater levels next to the trench were raised by another
10-15 cm. After four days, when the inflow rate was set at 75 L/s, water levels on the south
side of the trench increased to a depth of 65 cm, with a maximum increase in groundwater
levels of 60 cm on the north side.
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Step test results
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Figure 9 Recorded water levels during step test

Water level in trench (m above trench base)

14/08/18

The step test indicated that infiltration rates would be a lot higher than first estimated, as we

initially thought the maximum infiltration rates would be around 30 L/s.

After the 5-day step test we decided to continuously fill the trench to 1 metre above the
bottom, while monitoring the inflow and groundwater levels on the site, until the irrigation
season started and water for the test site would no longer be available. The extended test
period lasted from 17 August to 19 September 2018 (33 days). The recorded water levels
and inflow rates during this extended test are presented in the graph in Figure 10.

As can be seen from Figure 10, the flow meters registered flows more than 100 L/s.
Unfortunately, any flows higher than 100 L/s can be considered inaccurate due to material in
the water race interfering with the flow meter readings. Therefore, any flows higher than 100
L/s should be disregarded in the graph. The average inflow rate of about 90 L/s equates to
roughly 7,700 m? per day or 1,170,000 m? total volume infiltrated to groundwater outside the

irrigation season over a period of 5 months.
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33-day infiltration test 2018

Inaccurate flow readings
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Figure 10 Water depth in trench, groundwater levels and inflow during the 33-day extension of the test in 2018.
Measured flows have been reduced by 18% based on manual gauging results.

Full season infiltration trial 2019

During irrigation season no water was directed to the trench. On 30 March 2019 water was
let in again until 15 October 2019, a total of six and a half months.

One of the issues affecting the infiltration capacity of the trench is high sediment in the water
coming from the water races.
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Table 3 gives an overview of the times that the inflow to the trench had to be shut off due to
high sediment loads or related maintenance. Adding up all these periods gives us a total of
63 days within the 6.5 months that the infiltration trench was shut down due to high sediment
loads and maintenance, which is around 30% of the time.
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Table 3 Overview of periods when the inflow to the infiltration trench was shut off

Inflow shut off Restart Notes
31/05/2019 0:00 03/06/2019 13:00 Due to high sediment loads
Trench given quick clean out while with water still
27/06/2019 15:00 3/07/2019 6:00 present in trench
Maintenance on water race and to clean trench while
3/07/2019 6:00 26/07/2019 13:30 empty
31/07/2019 13:00 6/08/2019 14:00 Due to high sediment loads
10/08/2019 10:30 13/08/2019 9:30 Due to high sediment loads
17/09/2019 15:00 24/09/2019 19:00 Due to high sediment loads
30/09/2019 12:30 15/10/2019 8:00 Due to high sediment loads

On 15 July the bottom and the sides of the trench were cleaned with a digger, as the quick
clean out two weeks before had not resulted in increased infiltration rates. Photos of the
clean out are presented in Figure 11 and an overview of the water levels and inflow rates in
Figure 12.

Figure 11 Photo A — Water in the trench has high turbidity. Photo B — The bottom of the trench after a quick
clean with a digger while water was still standing in the trench. Photo C — the bottom of the trench after being
thoroughly cleared by a digger during dry conditions
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Infiltration trench March - October 2019
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Figure 12 Water depth in trench, groundwater levels and inflow during 2019. Measured flows have been reduced
by 18% based on manual gauging results.

The water levels and inflow presented in Figure 12 show that, initially, water levels didn’t
follow the increase of the inflow rates. This is probably due to failures with the water level
measuring equipment. From the 11" of May groundwater levels went up as the water depth
in the trench increased. Flow rates reached 100 L/s. During June the inflow rates had to be
decreased to 50-70 L/s to prevent the trench from overflowing. This is an indication that
infiltration rates decreased due to clogging of the trench with sediment. The thorough
cleaning of the bottom and the sides of the trench on 15 July increased the infiltration / inflow
rates up to 100 L/s again in August. By the end of August, they had to be dropped again to
around 60 L/s to prevent the trench from overflowing. The reduction in infiltration rates is
also reflected in the decline in groundwater levels in the monitoring wells.

Infiltration trial 2020 and 2021
The trench was not used for infiltration testing in 2020 and 2021. The consents for the trial

expired on 16 July 2021 and the CRC Groundwater Field Scientists have since removed the
monitoring infrastructure.
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Nitrate concentrations near the trench

Nitrate concentrations in and near the trench have been regularly monitored during the trial
periods. See Figure 13 for results for the period September 2018 — March 2021. Aside from
monitoring at the infiltration trench trial site, we also monitored nitrate concentrations in two
nearby bores: M35/7065 and M35/9028 as an indication of general nitrate concentrations in
groundwater in the area. As the trench has not been in use during 2020 and 2021 no data
has been collected at the trench site during these periods.

Before the start of the trial nitrate concentrations in groundwater near the trench were
between 3.5-12 mg/L (bores BW23/0499 and BW23/0500). As the infiltration trial started fully
in May 2019, nitrate concentrations in groundwater next to the trench declined to less than
0.2 mg/L, which is similar to nitrate concentrations in Waimakariri River water taken from the
water race.

Infiltration Trench Sampling 2019-2021
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Figure 13 Nitrate concentrations of the trench water, groundwater in two monitoring bores on the northside of the
trench (BW23/0499 and BW23/0500) and groundwater in a 24m deep irrigation bore 2,250 m east of the trench
(M35/7065) and a 34 m deep irrigation bore 1,090 m north of the trench (M35/9028)

Aside from monitoring efforts directly related to the infiltration capacity of the trench, we also
started a monitoring programme for nitrate concentrations in spring-fed streams in the
Silverstream area. With the Silverstream area being more than 7 km downgradient of the
trial site, we did not expect to see reducing nitrate concentrations as a result of the infiltration
trial. The downgradient monitoring mostly serves as a baseline monitoring effort in
anticipation of future land use changes upgradient of the spring-fed streams. Results of this
monitoring program are presented in the Appendix.
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Conclusion

The infiltration trench trial has been a collaborative success and, aside from the consenting
process, was set up in a relatively short time. Due to WIL and CRC investing financial
support ‘in kind’ the total costs of $65,600 were reduced to $40,800, of which the consenting
process totalled $19,000. Based on our experience obtained with the trial we expect
consenting costs should be able to be reduced to $5,000-$10,000.

The infiltration trench trial has showed that high infiltration rates up to 100 L/s can be
achieved, provided that the trench will be regularly cleaned. Rates of 60 L/s are more
realistic, and these are higher than the initially expected maximum rates of 30 L/s.

Maintenance is the main challenge for a successful infiltration trench, including shutting
down the trench due to high sediment loads in the Waimakariri River. This could reduce the
total infiltration period and volume by as much as 30%.

Locally, nitrate concentrations in groundwater close to the trench dropped significantly during
infiltration periods, but it is unclear how far the effect of the infiltration trench trial has
reached.
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Appendix — Baseline monitoring

Aside from monitoring efforts directly related to the infiltration capacity of the trench, we also
started a monitoring programme for nitrate concentrations in spring-fed streams in the
Silverstream area. With the Silverstream area being more than 7 km downgradient of the
trial site, we did not expect to see reducing nitrate concentrations as a result of the infiltration
trial. The downgradient monitoring mostly serves as a baseline monitoring effort in
anticipation of future land use changes upgradient of the spring-fed streams.

Figure 14 displays the monitoring sites (springs or spring-fed streams) downgradient of the
infiltration trench site.

The monthly Baseline Sampling of springs started on 17 April 2019, two weeks after restart
of the trial on 30 March 2019. Our Groundwater Science Field team carried out the sampling.
Results are presented in the graph in Figure 15. For comparison, the graph also includes
Silverstream at Harpers Road (upstream of the springs) and Island Road (downstream of the
springs, which are sampled monthly by our Surface Water Field Team).

Data interpretation shows that the nitrate concentrations in the springs that feed into
Silverstream are all below the nitrate concentrations measured upstream at Harpers Road.

The monthly data does not show large seasonal variation except perhaps at Jeffs Drain Rd
(SQ36144), but the time series is too short to draw any conclusions yet.

Some sites show relatively low nitrate concentrations after October/November 2020, which
could be connected to the above average dry weather conditions and below average
groundwater levels we have been experiencing in Canterbury. Wetter conditions since June
2021 have likely caused the nitrate concentrations to increase again. This interaction needs
further exploring for an interpretation with higher confidence.
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Silverstream Baseline Spring Sampling 2019-2021
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Figure 15 Baseline sampling results of springs near Silverstream, about 7 km downgradient of the infiltration
trench trial site
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WHAT IF ALLOWABLE DRINKING-WATER
NITRATE LIMITS ARE REDUCED TO ADDRESS
EMERGING HEALTH EFFECTS?

Dr Timothy Chambers (University of Otago) and Bridget O’Brien (WSP New
Zealand Ltd)

ABSTRACT

Recent epidemiological evidence has found an increased risk of colorectal cancer and
preterm births at nitrate-nitrogen concentrations as low as 1 mg/L in drinking water. This
is much lower than the current maximum acceptable value of 11.3 mg/L for nitrate-
nitrogen in the Drinking-water Standards for New Zealand and the World Health
Organization Guidelines on Drinking Water Quality. The current limit is set to prevent the
risk of blue baby syndrome. There is no limit set to prevent the health effects of long-term
(for colorectal cancer) or prenatal nitrate exposure (for preterm births). One meta-analysis
combining eight studies estimated that 1-8% of colorectal cancer is attributable to nitrate
in drinking water.

This paper will discuss the health and economic implications of setting a nitrate limit based
on the emerging evidence using a case study from Plan Change 7 of Environment
Canterbury’s Land and Water Regional Plan. The average nitrate-nitrogen concentration in
Christchurch aquifers is 0.7 mg/L. However, elevated nitrate-nitrogen concentrations in
deep bores north and west of Christchurch have been found, indicating anthropogenic
sources of nitrate are already affecting Christchurch aquifers. Groundwater modelling
found that it was likely that water north of the Waimakariri River contributes to the deep
aquifers beneath Christchurch, and that nitrate from land intensification would likely lead
to increased nitrate-nitrogen concentrations, with increases ranging from 0.9 - 7.6 mg/L
(5t and 95 percentile scenarios).

We estimate there could be an additional 32.7 (95% confidence interval (CI) 8.9, 53.0)
colorectal cancer and 9.8 (95%CI 8.0, 11.5) preterm births per year in the Christchurch
City and Waimakariri District under the 5% percentile scenario. Under the 95t percentile
scenario, this increases to an estimated 72.1 (95%CI 21.9, 107.2) and 23.9 (95%CI 19.9,
27.9) cases of colorectal cancer and preterm births, respectively. The estimated economic
burden of these nitrate attributable health outcomes per year is between NZ$21 million
under the 5™ percentile scenario and NZ$47.8 million under the 95 percentile.

If water had to be treated to remove nitrate, ion exchange is the most likely treatment
method, as this is well-proven and more cost-effective than other methods. However, this
would be challenging in Christchurch due to the large number of pump stations where
treatment plants would need to be installed. This could cost in the order of $610 million to
construct and $24 million per year to operate. By way of comparison, this equates to 19
years of planned capital expenditure by Christchurch City Council on water supply and
would result in a 75% increase in operational costs.

Nitrate-nitrogen concentrations above 1 mg/L have been found in many groundwater
supplies around the country. The impact of lowering the limit in the drinking water
standards would be significant in terms of source water risk management, restricting land
use and increased water treatment requirements. However, not lowering the limit could
result in higher rates of adverse health outcomes and other negative impacts on aquatic
ecology.
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NOMENCLATURE

Odds ratio (OR): a measure of association between an exposure and an outcome. The OR
represents the odds that an outcome will occur given a particular exposure, compared to
the odds of the outcome occurring in the absence of that exposure.

Confidence interval (CI): the probability with which an estimated interval will contain the
true value of the parameter.
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1 INTRODUCTION

Nitrate is one of the most common drinking water contaminants in New Zealand (NZ),
largely driven by agricultural activity (nitrogen fertiliser application and livestock urine)
(Morgenstern & Daughney, 2012). Nitrate leached into water from dairy farming has
doubled since 1990 (Statistics New Zealand, 2019b). Emerging evidence has suggested a
link between nitrate in drinking water and a range of adverse health outcomes
(Manassaram et al., 2006; Temkin et al., 2019; Ward et al., 2018). The strongest evidence
on these adverse health outcomes relate to colorectal cancer (Schullehner et al., 2018)
and preterm births (Sherris Allison et al., 2021). The association between nitrate and
adverse health outcomes have been observed as low as 1 mg/L nitrate-nitrogen. The
current maximum acceptable value (MAV) for nitrate-nitrogen in the Drinking Water
Standards for New Zealand (DWSNZ) (Ministry of Health, 2018a) and the World Health
Organization (WHO) Guidelines on Drinking Water Quality is 11.3 mg/L (World Health
Organization, 2017).

The current average nitrate-nitrogen concentration in Christchurch water supply bores is
0.7 mg/L (Christchurch City Council, 2021). However, elevated nitrate-nitrogen
concentrations in deep bores north and west of Christchurch have been found, indicating
anthropogenic sources of nitrate are already affecting Christchurch aquifers (Thorley,
2020). Groundwater modelling found that it was likely that water north of the Waimakariri
River contributes to the deep aquifers beneath Christchurch, and that nitrate from land
intensification in the Waimakariri District would likely lead to increased nitrate-nitrogen
concentrations. The modelled increases ranged from 1.2 - 7.9 mg/L depending on which
land use management and groundwater modelling scenario is used (Kreleger & Etheridge,
2019).

In this paper, we discuss the health and economic implications of setting a nitrate limit
based on the technical reports and evidence prepared for Proposed Plan Change 7 of
Canterbury’s Land and Water Regional Plan.
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1.1 THE MAXIMUM ACCEPTABLE VALUE FOR NITRATE

The current maximum acceptable value (MAV) for nitrate in the DWSNZ is 50 mg/L (which
equates to 11.3 mg/L nitrate-nitrogen). This follows the Guidelines for Drinking-water
Quality (World Health Organization, 2017) which are based on the risk to infants of
developing methemoglobinemia (blue baby syndrome) and do not consider any other
possible health conditions (Ward et al., 2018). Methemoglobinemia is a condition that
affects infants where ingested nitrate causes the conversion of haemoglobin to
methaemoglobin. Increased levels of methaemoglobin interfere with the blood’s oxygen
carrying capacity which restrictions oxygen delivery to cells in the body. Infants do not
possess the enzymes necessary to facilitate the quick conversion of methemoglobin back
to haemoglobin so are at heightened risk.

Colorectal cancer includes cancers of the colon or rectum, commonly referred to as bowel
cancer. Colorectal cancer is the second highest cause of death in New Zealand (Ministry of
Health, 2018c). New Zealand has one of the highest colorectal cancer rates in the world
(Bray et al., 2018). Within New Zealand, South Canterbury, Southland, Wairarapa and
Nelson Marlborough District Health Boards (DHBs) have the highest rates of colorectal
cancer (Health Quality and Safety Commission of New Zealand, 2019). Canterbury DHB
has an average rate of colorectal cancer incidence compared to other DHBs but has the
highest humber of colorectal cancer cases in New Zealand.

An estimated 90% of colorectal cancers (CRC) are sporadic (nhon-hereditary), meaning they
develop after birth due to a range of modifiable risk factors (Purcell et al., 2017). A NZ
study has estimated the colorectal cancer rates attributable to known risk factors including
obesity (9%), alcohol (7%), physical inactivity (4%), smoking (3%), consumption of red
meat (5%) and processed meat (3%) (Richardson et al., 2016). Emerging international
evidence has suggested that nitrate contamination in drinking water is another potential
risk factor for colorectal cancer (Temkin et al., 2019).

A recent meta-analysis that pooled the results from eight epidemiological studies reported
a 4% increase in CRC risk per mg/L increase in nitrate-nitrogen concentrations (odds ratio
(OR) 1.04, 95%CI 1.01, 1.07) (Temkin et al., 2019). Population-based studies in Denmark,
USA, Spain and Italy have reported an increased risk of CRC from nitrate concentrations
>0.87 mg/L (Schullehner et al., 2018); >1.01 mg/L (Weyer et al., 2001); >1.61 mg/L
(Espejo-Herrera et al., 2016); >5.00 mg/L (De Roos et al., 2003). However, some studies
have produced mixed results with null findings or non-linear relationships between nitrate
in drinking water and colorectal cancer (De Roos et al., 2003; Jones et al., 2019; McElroy
et al., 2008; Weyer et al., 2001). Some limitations of these studies producing null or
inconsistent findings were 1) overly specific populations such as older women aged 55-69
(Jones et al., 2019; Weyer et al., 2001) or rural populations (McElroy et al., 2008); 2)
lacking statistical power due to small samples when split across multiple exposure groups
(McElroy et al., 2008); and 3) unreliable exposure measurements for nitrate.

The two most methodologically rigorous studies conducted to date on nitrate contamination
and colorectal cancer are Schullehner et al. (2018) and Espejo-Herrera et al. (2016).
Schullehner (2018), commonly referred to as “the Danish Study,” was a nation-wide,
cohort study across the Danish population (n = 3 million, with 44 million observed person-
years) with individual-level exposure data linked to their residential histories back to 1978.
This one study is larger than all other cohort studies combined. Espejo-Herrera (2016) was
a case-control study with 1,869 CRC cases matched with 3,530 controls in Spain and Italy
with individual-level exposure data linked to participant’s residential history and accounted
for key confounders (sex, age, socioeconomic status, physical activity, smoking and family
history of CRC). Like Schullehner, this one case-control study is larger than all other case-
control studies combined. However, these two studies did not provide a linear estimate
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(e.g. increased risk of colorectal cancer per mg/L increase in nitrate) so we have opted for
the Temkin estimate in our analyses.

The proposed mechanism ingested nitrate impacts cancer is through a process of
endogenous nitrosation. Ingested nitrate is reduced to nitrite by nitrate-reducing bacteria
in saliva (Sinha et al., 2021). Nitrite under acidic gastric conditions reacts with nitrosatable
compounds to generate N-nitroso compounds (NOC) which are known carcinogens
(International Agency for Research on Cancer, 2010). NOC can induce DNA-damaging
metabolites, which could lead to cancerous lesions in cells (Zhu et al., 2014). A recent
study identified this specific DNA damage in biopsies from a cohort of 900 colorectal
carcinoma cases (Gurjao et al., 2021). Red meat consumption was associated with the
alkylating signature in colorectal cancer sites which provided molecular evidence of the
mutagenic impact of dietary nitrite via the NOC pathway (Gurjao et al., 2021). A
randomised-controlled trial with human participants showed nitrate in drinking water
increased bio-makers of NOC formation in faeces (van Breda et al., 2019), which supports
human feeding studies focusing on dietary nitrate consumption (Hughes et al., 2001;
Rowland et al., 1991).

1.2 NITRATE AND PRETERM BIRTHS

Any birth that occurs before 37 weeks is defined as a preterm birth. In NZ, preterm birth
is the leading cause of mortality in infants (23% of all deaths in 2017) and children under
5 years (22% of all deaths in 2018) (Ministry of Health, 2018c). Surviving preterm infants
have higher rates of chronic health conditions including neurological and developmental
disabilities, mental health, emotional and respiratory problems (Frey & Klebanoff, 2016).
The impacts of prematurity worsen with lower gestation ages, with the most severe
outcomes experienced by early preterm birth (Frey & Klebanoff, 2016).

Two narrative reviews assessing the impact of nitrate in drinking water on birth outcomes
concluded there was evidence linking nitrate with preterm births, albeit with some
limitations (Manassaram et al., 2006; Ward et al., 2018). Addressing some of these
limitations, a recent retrospective cohort study of 4.6 million births in California from 2000-
2011 observed an increased risk of early preterm birth (<32 weeks) for mothers exposed
to nitrate >5 mg/L (OR 1.49 95%CI 1.42, 1.56) and >10 mg/L (OR 1.34 95%CI 1.12,
1.60) compared to mothers exposed to <5.0 mg/L (Sherris Allison et al., 2021). The
authors also conducted a within-mother analysis of exposure-discordant consecutive births
which controlled for inter-participant differences. The within-mother analysis showed
pregnancies exposed to >5 mg/L (OR 1.47 95%CI 1.29, 1.67) and >10 mg/L (OR 2.52
95%CI 1.49, 4.26) had increased odds of early preterm birth compared to pregnancies
exposed to <5 mg/L.

Established risk factors for preterm birth include maternal tobacco use, age, socio-
economic status and obesity (Frey & Klebanoff, 2016). Several environmental exposures
have been suggested as additional risk factors for preterm birth including air pollution
(Shah & Balkhair, 2011) and nitrate contamination in drinking water (Sherris Allison et al.,
2021). One proposed mechanism for nitrate impacting preterm birth is through oxidative
stress. Oxidative stress is an imbalance of oxidants and antioxidants, which can cause
accelerated ageing of fetal cells (Menon, 2014). The aging of fetal cells generate
biomolecular signals that can trigger the labour process (Menon, 2014). One biomarker of
oxidative stress is high methaemoglobin levels from the conversion of haemoglobin to
methaemoglobin (a by-product of nitrate metabolism) (Bryan & Loscalzo, 2017). Elevated
methaemoglobin levels have been observed in umbilical cord blood of pregnant women
exposed to nitrate (Tabacova et al., 1998).

One UK study estimated the average health care costs and loss of family earnings at age
18 of an extremely early preterm birth (<28 weeks) and early preterm birth (<32 weeks)
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were NZ$248,000 and NZ$161,000, respectively (Mangham et al., 2009). In New Zealand,
there is an average of 775 early preterm births each year which would be equivalent (based
on the UK study,(Mangham et al., 2009) to an extra cost of NZ$150 million per year.

1.3 CANTERBURY GROUNDWATER QUALITY
1.3.1 CURRENT STATE OF CANTERBURY GROUNDWATER QUALITY

The median nitrate-nitrogen concentration in Canterbury’s groundwater in 2019 was
3.4 mg/L, with values ranging from <0.05 to 23 mg/L (Environment Canterbury, 2020).
Nine percent of monitoring wells exceeded the maximum acceptable value of 11.3 mg/L in
the Drinking-water Standards for New Zealand (see Figure 1). Forty percent of wells had
likely increasing or very likely increasing trends of nitrate-nitrogen concentrations (see
Figure 2).
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Figure 1: Summary of nitrate-nitrogen concentrations sampled in the 2019 annual

survey (Figure 4 from Environment Canterbury (2020))
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survey wells (Figure 6 from Environment Canterbury (2020))

1.3.2 CHRISTCHURCH WATER SUPPLY AND GROUNDWATER QUALITY

Christchurch is fortunate to have a very high quality groundwater source for the residents
and businesses of the city and Lyttelton Harbour. This is the sole water supply source for
Christchurch, Brooklands, Kainga, Lyttelton, Governors Bay and Diamond Harbour (total
population 342,000).

Figure 2:

There are 48 water supply pump stations spread across Christchurch city, which pump
water from 142 wells directly into the water supply network. The water supply network is
divided into eight water supply zones, with between two and 16 pump stations supplying
each zone.

Recharge of the Christchurch groundwater system occurs in the unconfined areas primarily
from drainage from the Waimakariri River and rainfall on a small area of the plains
northwest of Christchurch. About three quarters of groundwater is recharged by
Waimakariri River, with rainfall derived infiltration providing most of the remainder.

Another contributing source of groundwater to the deep aquifers in the north of
Christchurch is deep flow beneath the Waimakariri riverbed from north of the Waimakariri
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River. This is based on groundwater modelling undertaken by GNS for Environment
Canterbury (Kreleger & Etheridge, 2019). The source area north of the Waimakariri River
is shown in Figure 3. Therefore, increased nitrate leaching from land use intensification in
the Waimakariri District would likely lead to increased nitrate-nitrogen concentrations in
the deep Christchurch aquifers.
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Figure 3: Waimakariri recharge sources of the Christchurch groundwater system

(Figure 3-8 from Kreleger and Etheridge (2019))

The average nitrate-nitrogen concentration in Christchurch water supply bores in 2021 is
0.7 mg/L (Christchurch City Council, 2021). Elevated nitrate-nitrogen concentrations in
deep bores in the northwest of Christchurch have been found where the current average
concentration is 1.4 mg/L, indicating anthropogenic sources of nitrate are already affecting
these aquifers (Thorley, 2020). Maximum nitrate-nitrogen concentrations measured in
active water supply wells for the period 2008 - 2020 is shown in Figure 4, with values up
to 4.2 mg/L.
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Figure 4: Maximum in nitrate-nitrogen concentrations in active water supply wells in

Christchurch 2008 - 2020 (Christchurch City Council, 2020)
1.3.3 WAIMAKARIRI DISTRCT WATER SUPPLY

The Waimakariri District also relies on groundwater for its water supply. 53,800 people are
served by water supplies owned and operated by the Waimakariri District Council. There
are approximately 2,750 active private water supply wells in the district, with an estimated
6,900 people using these wells. The average nitrate-nitrogen concentration in Waimakariri
District Council water supplies was 1.9 mg/L and in private water supply wells was
3.5 mg/L (Kreleger & Etheridge, 2019). The maximum nitrate-nitrogen concentrations in

Waimakariri private water supply wells is shown in Figure 5.
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Figure 5: Measured maximum nitrate concentrations in private water supply wells in
the Waimakariri District (Figure 2-11 from Kreleger and Etheridge (2019))

1.3.4 REGIONAL PLAN CHANGE SCENARIOS

ECan’s Waimakariri Zone Committee set target nitrate-nitrogen concentrations for the
Waimakariri and Christchurch aquifers to inform the Proposed Plan Change 7 of the
Canterbury Land and Water Regional Plan. For the Waimakariri District, the target was
5.65 mg/L, which is half the DWSNZ MAV. For Christchurch aquifers the target was
3.8 mg/L, to protect the 90% of aquatic species, recognising the interconnectivity of the
aquifers with spring fed streams.

Environment Canterbury and its consultants undertook extensive modelling and analysis
to assess various land use scenarios that were considered for the proposed plan change.
For simplicity, this paper focuses on the good management practice scenario, which is
defined as the practices described in Industry-Agreed Good Management Practices Relating
to Water Quality dated 18 September 2015 (Kreleger & Etheridge, 2019).

The aims of this paper were to:

1. Estimate the potential health burden attributable to nitrate in Christchurch and
Waimakariri District under ECan Plan Change 7 Scenarios

2. Estimate the cost of the health burden attributable to nitrate and the cost of different
nitrate treatment processes.
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2 METHODS

We used the 5™, 50t and 95™ percentile groundwater modelling nitrate predictions results
for the good management practice scenario for ECan’s Plan Change 7 to provide a range
of possible groundwater quality scenarios in Christchurch and the Waimakariri District
(Kreleger & Etheridge, 2019). Nitrate-nitrogen levels for the Waimakariri District were
provided for community and private water supply wells, while only community wells were
provided for Christchurch. Thus, we have three exposure groups for analyses. We took the
current average nitrate-nitrogen for each exposure group reported as our current state.
The input data used in our analysis is shown in Table 1.

In our analyses, we assumed 100% of the population were exposed to this level of nitrate.
While the nitrate concentration varies depending on well location, as there appears to be
a linear relationship between nitrate concentration and health effects, using the average
concentration is appropriate at a population-based level.

Table 1: Population served and exposure scenarios for Christchurch and Waimakariri
District drinking water supplies
Water Population Percentage Current 5th 50t 95th
supplies Served? of NOs-N percentile percentile percentile
(n) Canterbury exposure scenario scenario scenario
DHB? (mg/L) exposure exposure exposure
(%) (mg/L)* (mg/L)* (mg/L)*
Christchurch 342,000 63 0.73 3.0 5.2 7.6
(community)
Waimakariri 53,800 10 1.9¢ 3.0 5.4 8.3
(community)
Waimakariri 6,900 1.3 3.54 3.1 6.3 10.2
(private)

1 Retrieved from evidence in chief of Bridget O’Brien for Christchurch City Council for Land and Water
Regional Plan Change 7 (O'Brien, 2020)

2 Extracted from the 2018 Census

3 Retrieved from Christchurch City Council water quality monitoring data 2021 (Christchurch City Council,
2021)

4 Retrieved from Kreleger and Etheridge (2019)

21 COLORECTAL CANCER AND PRETERM BIRTH DATA

Colorectal cancer incidence data for the year 2017 was retrieved from the Ministry of Health
from the New Zealand Cancer Registry (n=409) (Ministry of Health, 2018d). Early preterm
birth (<32 weeks) incidence for the Canterbury District Health Board (CDHB) was retrieved
from Ministry of Health Maternity Collection Database (n =496) (Ministry of Health, 2018b).
We created a population-weighted colorectal cancer and preterm birth incidence for each
study area. For example, Christchurch community supply served 63% of the CDHB
population, thus we assighed 63% of the colorectal cancer and preterm cases to this supply
(n=259 and n= 314, respectively).

2.2 POPULATION ATTRIBUTABLE FRACTION

Population attributable fractions (PAF) are used to estimate the proportion of disease in
the population that could be prevented if the modifiable risk factor (or exposure) was
eliminated (Webb et al., 2017). PAF analyses use the relative risk (RR) from
epidemiological studies to estimate the potential population burden of a disease accounting
for differences in exposure. To calculate the population attributable fraction for nitrate-
attributable colorectal cancer and preterm births in our study areas, we first created an
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effective RR by multiplying the average exposure (or exposure scenario) by the relevant
RR. For colorectal cancer we used the continuous RR from Temkin’s meta-analysis (0.04
per 1mg/L increase) (Temkin et al., 2019). For preterm births we used Sherris’ continuous
RR (RR 0.01 per 1mg/L increase) (Sherris Allison et al., 2021). The effective RR was used
in the standard PAF formula below in place of the RR:

PAF = [P(RR—1)/Pe(RR—1)+1] x 100%
Where Pe = the prevalence of exposure to the risk factor
RR = the relative risk

Because we calculated an effective RR based on the average exposure, the prevalence of
the risk factor was 100%. Confidence intervals (CI) were calculated using the lower and
upper confidence intervals from Temkin (95%CI 1.01, 1.07) and Sherris (95%CI 1.009,
1.011).

2.3 DIRECT AND INDIRECT HEALTH-RELATED COSTS

To estimate the economic burden of nitrate contamination in drinking water we used
available estimates of the direct and indirect costs of each colorectal cancer and preterm
birth case. The economic cost of direct medical treatment for CRC in NZ is estimated to be
NZ$43,000 per case (Blakely et al., 2015). The indirect costs (such as lost productivity) of
each healthy year of life lost is estimated at NZ$69,000 (Temkin et al., 2019) while an
estimated eight years of healthy life is lost per diagnosed colorectal cancer case (Ministry
of Health, 2013). Thus, of each additional colorectal cancer case costs an estimated
NZ$595,000 (indirect costs of $552,000 + direct costs of $43,000). One UK study
estimated the average economic burden at age 18 of a preterm birth <28 weeks and
preterm birth <32 weeks were NZ$248,000 and NZ$161,000, respectively (Mangham et
al., 2009). Given our outcome only assesses preterm births 20 to 31 weeks, we took the
average of these two figures (NZ$204,500).

3 RESULTS DISCUSSION

2.3 NITRATE-ATTRIBUTABLE COLORECTAL CANCER AND PRETERM
BIRTHS
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Table 1 shows the estimated burden of nitrate-attributable colorectal cancer and early
preterm births in Christchurch and Waimakariri under ECan’s nitrate management
scenarios. Under current exposure, nitrate contamination in drinking water contributes to
an estimated 6.6 (95%¢CI 1.7, 11.3) and 1.8 (95%CI 1.5, 2.2) colorectal cancer and early
preterm cases per year in Christchurch, respectively. These rates rise to 60.4 (95%CI 18.3,
90.0) colorectal cancer cases and 20 (95%CI 16.6, 23.3) early preterm births in the 95%"
percentile scenario (7.5mg/L nitrate-nitrogen). While Waimakariri is projected to
experience slightly higher nitrate exposure than Christchurch, its overall population
contribution is low (3.5 colorectal cancer cases and one preterm birth per year under
current exposure levels). However, Waimakariri rates of nitrate-attributable colorectal
cancer are 2.8 times (community supplies) and 4.8 times (private supplies) higher than
Christchurch under current scenarios. Differences in rates reduce under the ECan scenarios
given the similarities in exposure estimates so are not reported here.
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Table 1: Nitrate-attributable colorectal cancer and preterm births under ECan nitrate
management scenarios

ECAN Scenario
5th 5oth 95th
Area Health outcome el percentile percentile percentile
Colorectal Cancer, 6.6 27.8 44.6 60.4
Christchurch n (95%CI) (1.7, 11.3) (7.5, 45) (12.8, 69.2) (18.3, 90)
City? Preterm births, 1.8 8.3 14 20
n (95%CI) (1.5, 2.2) (6.8, 9.7) (11.6, 16.4) (16.6, 23.3)
Colorectal Cancer, 2.9 4.4 7.2 10.2
Waimakiriri n (95%CI) (0.8, 4.8) (1.2, 7.1) (2.1, 11.2) (3.1, 15.0)
community? Preterm births, 0.8 1.3 2.3 3.4
n (95%CI) (0.7, 1) (1.1, 1.5) (1.9, 2.7) (2.8, 4.0)
Colorectal Cancer, 0.6 0.6 1.1 1.5
Waimakiriri n (95%CI) (0.2, 1.0) (0.2, 0.9) (0.3, 1.6) (0.5, 2.2)
private® Preterm births, 0.2 0.2 0.3 0.5
n (95%CI) (0.2, 0.2) (0.1, 0.2) (0.3, 0.4) (0.4, 0.6)
Colorectal Cancer, 10.2 32.7 52.9 72.1
Total n (95%CI) (2.6, 17.4) (8.9, 53.0) (15.2, 82.0) (21.9, 107.2)
Preterm births, 2.9 9.8 16.7 23.9
n (95%CI) (2.4, 3.4) (8.0, 11.5) (13.8, 19.5) (19.9, 27.9)

1 Current scenario = 0.65 mg/L NO3-N; 5th Percentile = 3.0 mg/L NO3-N; 50th Percentile = 5.2 mg/L NO3-N; 95th Percentile = 7.6mg/L NO3-N
2 Current scenario = 1.9 mg/L NO3-N; Sth Percentile = 3.0 mg/L NO3-N; 50th Percentile = 5.4 mg/L NO3-N; 95th Percentile = 8.3 mg/L NO3-N

3 Current scenario = 3.5 mg/L NO3-N; 5th Percentile = 3.1 mg/L NO3-N; 50th Percentile = 6.3 mg/L NO3-N; 95th Percentile = 10.2 mg/L NO3-N

Table 2 estimates the cost of nitrate-attributable colorectal cancer and preterm births
under ECan’s nitrate management scenarios. Current nitrate contamination costs an
estimated NZ$6.7 million each year. The cost of 5™ percentile scenario (3 mg/L) is
NZ$21.5 million per year. The 95th percentile has direct and indirect health costs of
NZ$47.8 million per year. The majority of the costs are associated with colorectal cancer
but it should be noted the preterm birth estimates do not account for stillbirths or infant
mortality associated with preterm births.

Table 2:  Estimated cost of nitrate-attributable colorectal cancer and preterm births
under ECan’s nitrate management scenarios
Water Health sliﬁAN Scenasr:)ct)h 95th
Suppl outcome . . .
S A percentile Percentile Percentile
Colorectal 6.1 19.5 31.5 42.9

Christchurch Cancer, $million
City and (95%CI)! (1.6, 10.4) (5.3,31.5) (9.1,48.8) (13,63.8)

Waimakiriri Preterm births,
district $million 0.6 2.0 3.4 .9
(95%CI)> (0.5,0.7) (1.6, 2.3) (2.8, 4) (4.1, 5.7)
1 Each additional CRC case costs an estimated NZ$595,000 (indirect costs of $552,000 + direct costs of $43,000).
2 Economic burden at age 18 of a preterm birth <28 weeks and preterm birth <32 weeks were NZ$248,000 and NZ$161,000, respectively.

Given our outcome only assesses preterm births 20 to 31 weeks, we took the average of these two figures (NZ$204,500).
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2.3 WATER TREATMENT OPTIONS - COST

If water had to be treated to remove nitrate, ion exchange is the most likely treatment
method, as this is well-proven and more cost-effective than other methods. However, this
would be challenging in Christchurch due to the large number of pump stations where
treatment plants would need to be installed. The cost of nitrate removal increases with the
mass of nitrate to be removed. Evidence for Christchurch City Council considered the cost
reducing a possible future nitrate concentration of 7.9 mg/L down to 5.65, 3.8 and 1 mg/L
(half the DWSNZ MAV, the zone committee target and the target that CCC was requesting
based on emerging health evidence respectively) (Birdling, 2020) The estimated capital
and operating costs are shown in Table 4, along with net present value calculated over 100
years with a discount rate of 3%.

Table 4: Estimated cost of removing nitrate from the Christchurch water supply
Target Future Nitrate-Nitrogen Concentration
Cost Estimate 5.65 mg/L 3.8 mg/L 1 mg/L
Capital Cost $347M $461M $610M
Annual Operating Cost S13M S18M $24M
Net Present Value 3829M $1,117M $1,507M

By way of comparison, the cost of the scenario to reduce future nitrate concentrations to
1 mg/L equates to 19 years of planned capital expenditure by Christchurch City Council on
water supply and would result in a 75% increase in operational costs (O'Brien, 2020).

This compares with the cost to farmers of implementing the nitrate loss reductions in
Proposed Plan Change 7, which had a net present value of $457 million (Butcher, 2020).

4 CONCLUSIONS

Emerging health evidence has found links between nitrate-nitrogen concentrations much
lower than the current DWSNZ MAV and colorectal cancer and preterm births.

We estimate there could be an additional 32.7 (95% confidence interval (CI) 8.9, 53.0)
colorectal cancer and 9.8 (95%CI 8.0, 11.5) preterm births per year in the Christchurch
City and Waimakariri District under the 5% percentile scenario. Under the 95t percentile
scenario, this increases to an estimated 72.1 (95%CI 21.9, 107.2) and 23.9 (95%CI 19.9,
27.9) cases of colorectal cancer and preterm births, respectively. The estimated economic
burden of these nitrate attributable health outcomes per year is between NZ$21 million
under the 5% percentile scenario and NZ$47.8 million under the 95% percentile.

If water had to be treated to remove nitrate, ion exchange is the most likely treatment
method, as this is well-proven and more cost-effective than other methods. However, this
would be challenging in Christchurch due to the large number of pump stations where
treatment plants would need to be installed. This could cost in the order of $610 million to
construct and $24 million per year to operate. By way of comparison, this equates to 19
years of planned capital expenditure by Christchurch City Council on water supply and
would result in a 75% increase in operational costs.

Across New Zealand, 19% of 433 monitoring sites exceeded the DWSNZ MAV for nitrate
on at least one occasion between 2014 and 2018 in Statistics NZ's analysis of groundwater
quality (Statistics New Zealand, 2019a). If a lower DWSNZ MAV for nitrate-nitrogen was
adopted to account for the emerging health evidence around colorectal cancer and preterm
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births, this would have a significant impact on land use in water supply catchments and
treatment.
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1. SUMMARY

1.1.

1.1

1.2

This report for information seeks to inform the Land and Water Committee that the
Pinevale Farm earthworks incident is currently with the Environment Canterbury Incident
Response Team and that Waimakariri District Council staff will work with Environment
Canterbury, Synlait Milk Limited and the landowner/leasee at Pinevale Farm find a solution
for the future.

There are multiple springs on Pinevale Farm that feed into the South Brook. Previous work
undertaken by Cam River Enhancement Fund at Pinevale Farm included the native
wetland and riparian planting of two fenced and stock excluded areas.

Earthworks were recently undertaken by the lease/landowner within the proximity of the
Lehmans Road Spring planting area. There is no evidence that the earthworks undertaken
had impacted the planting area, however the activity may have not complied with the rules
in the Land and Water Regional Plan. During a site visit by a WDC staff member it was
determined that plantings were intact and still fully contained within the double fenced area.

2. RECOMMENDATION

THAT the Land and Water Committee:

(@)
(b)

(c)

(d)

(e)

Receives Report No. 220915160331.

Notes that recent earthworks at Pinevale Farm do not appear to have impacted the
planting previously funded by the Cam River Enhancement Fund.

Notes that the Environment Canterbury Incident Response Team are currently
investigating the works to determine if the activity may has breached any rule in the Land
and Water Regional Plan.

Notes that Council staff will work with Environment Canterbury, Synlait Milk Limited and
the landowner/leasee at Pinevale Farm find a solution for the future.

Circulates this report to the Mahi Tahi Committee and Council for information.

3. BACKGROUND

3.1

The Cam River Enhancement Fund was established by an Environment Court ruling in
July 2001. This ruling required the consent holder (WDC) to provide an amount of $25,000
per year over a five year period for habitat restoration in the Cam River system. The
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purpose of the fund, as noted in the Environment Court decision, is to be used “for habitat
restoration in the Cam River system... as agreed between North Canterbury Fish and
Game Council and the consent holder in consultation with the Department of
Conservation.”

3.1.  Sharemilker || ili] of Pinevale Farm has a signed agreement with the district council
which invested around $17,000 (Wai-ora Pinevale planting quote, TRIM: 211210197934)
from the Cam River Enhancement and Protection Fund to plant and protect springheads
and the stream/ watercourse running from the springs (see Figure 1) at the gum tree on
the property along Fernside Road (Gum Tree Spring) and the spring alongside of Lehmans
Road (Lehmans Road Spring). It is a two year contract involving planting — completed
around October 2020 — and maintenance. (Cam River Enhancement Fund Report to Land
and Water Committee 2020, TRIM: 200727094590). (Landowner/Leasee Maintenance
Agreement, TRIM: 201008134883).

‘gum tree’ spring

Figure 1: The two spring areas are shown in orange. The ‘gum tree’ spring on the left, and
the ‘Lehmans Road’ spring on the right.

4, ISSUES AND OPTIONS

4.1. On 28" July 2022, Sandra Stewart noticed earthworks had occurred on and around the
‘Lehmans Road’ spring and stated that the Cam River Enhancement Fund plantings may
have been impacted by these works. Photos (see Figure 2) were provided to Waimakariri
District Council to determine if works were undertaken by Council or the lease/landowner.
Confirmation was provided that the works were not undertaken by Council or any of its
maintenance contractors.
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Figure 2: Earthworks na the ‘Lehmans Road’ spring

4.2. On 3 August 2022, Mike Kwant (WDC Community Projects Officer) completed a follow up
site visit to determine the state of the planting near the drainage works at the Lehmans
Road plantings. Mike Kwant stated that there was no evidence the works area was a
previously planted site. The earthworks follow the yellow dotted line within the Lehmans
Road spring adjacent paddock (see Figure 3). Mike Kwant stated that the Lehmans Road
plantings were intact and still fully contained within the double fenced area where
earthworks had not occurred. The plantings at the Gum Tree Spring near Fernside road
were not able to be viewed due to roadworks on Fernside Road.

4.3. Due to the nature of the earthworks, and the minimal impact on the plantings at the
Lehmans Road Spring, this incident has since been passed onto the Environment
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Canterbury Incident Response team for further investigation. Once Environment
Canterbury has investigated the matter further, Waimakariri District Council will aim to work
with the landowner/lease, Synlait Milk Limited and Environment Canterbury on a solution
for the future.

4.4, The Waimakariri District Council is currently seeking to place a designation over the
property on the corner of Lehmans Road and Fernside Road to allow for intersection and
safety improvements along the Rangiora Route in the future (designations are areas on
land set aside by Council for network utilities or public works). The plan is to take
approximately 9000 square meters at 1 Lehmans Road, Rangiora over the next 10 years.
The timeframe of these developments will be determined by council planning in the
future. This future roading improvement may impact on the Cam River Enhancement
Fund plantings located at the Lehmans Road Spring.

Implications for Community Wellbeing

There are not implications on community wellbeing by the issues and options that are the
subject matter of this report.

45, The Management Team has reviewed this report and support the recommendations.

5. COMMUNITY VIEWS

5.1. Mana whenua

Te Ngai Taahuriri hapt are likely to be affected by, or have an interest in the subject matter
of this report. Therefore this report will be circulated at a Mahi Tahi Committee meeting.

5.2. Groups and Organisations

There are groups and organisations likely to be affected by, or to have an interest in the
subject matter of this report, such as the North Canterbury Fish and Game Council.

The Cam River Enhancement Fund subcommittee, under which budget allocation was
made but was disestablished in 2019, had representation from North Canterbury Fish and
Game, Te Ngai Taahuriri RGnanga, the Cam River Working Party, as well as the agency
representatives from the Department of Conservation and Environment Canterbury.

5.3. Wider Community
The wider community is not likely to be affected by, or to have an interest in the subject
matter of this report.

6. OTHER IMPLICATIONS AND RISK MANAGEMENT

6.1. Financial Implications

There are no financial implications of the decisions sought by this report.

6.2. Sustainability and Climate Change Impacts

The recommendations in this report do not have sustainability and/or climate change
impacts. The Cam River Enhancement Fund projects, including the planting in this area,
are intended to move towards waterway management that is more self-sustaining and
resilient to climate change.

6.3 Risk Management
There are not risks arising from the adoption/implementation of the recommendations in
this report.

6.3 Health and Safety

There are no health and safety risks arising from the adoption/implementation of the
recommendations in this report.
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7. CONTEXT
71. Consistency with Policy

This matter is not a matter of significance in terms of the Council’s Significance and
Engagement Policy.

7.2. Authorising Legislation

Waterway management and the discharge of contaminants to waterways is controlled by
the Resource Management Act (1991). Resource consents are issued under this Act.

7.3. Consistency with Community Outcomes

The following Council’s community outcomes are relevant to the actions arising from
recommendations in this report.

e There is a healthy and sustainable environment

7.4. Authorising Delegations

The Land and Water Committee has the delegation to consider matters related to the Cam
River Enhancement Fund on behalf of Council.
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October - December 2022 communications report for Waimakariri
Water Zone Committee

e Prepared by: Emily O’'Connell, Communications and Engagement Advisor,
Environment Canterbury
o Prepared for: Waimakariri Water Zone Committee meeting, Monday January 30

This report provides and overview of communication and engagement activity completed by
Environment Canterbury communications and engagement staff (and contracted
communications professionals). Normal channels used include:

o Environment Canterbury website and Facebook
e Waimakariri District Council channels
e Local Water Zone email newsletter (through Environment Canterbury)
o North Canterbury News

All Waimakariri-specific content can be found on the Environment Canterbury website at:
https://www.ecan.govt.nz/get-involved/news-and-

events/?zone=11&category=&subject=&sortOrder=DESC

Date

October

November

Content

Rubbish from reckless spring cleaning puts
a damper on Waimakariri:
https://www.ecan.govt.nz/get-
involved/news-and-events/zone-
news/waimakariri/rubbish-from-reckless-
spring-cleaning-puts-a-damper-on-
waimakariri/

Restoring the Waimakariri: kaimahi
discusses berms, birds and old man’s
beard: https://www.ecan.govt.nz/get-
involved/news-and-events/2022/restoring-
the-waimakariri-kaimahi-discuss-birds-
berms-and-old-mans-beard/

The women helping Waimakariri’s water
quality: https://www.ecan.govt.nz/get-
involved/news-and-events/zone-
news/waimakariri/the-women-helping-
waimakariris-water-quality/

Joining generations of Glentui guardians:
https://www.ecan.govt.nz/get-
involved/news-and-events/zone-
news/waimakariri/joining-generations-of-

dlentui-guardians/

Overview

A proactive piece reminding the public not to
dispose of their spring-cleaning waste into our
rivers and parks, following 149 incidents of it in
the area over the previous financial year.

Halfway through an Environment Canterbury-
led, three-year weed control and planting
project, the team from contractor, CityCare
Property, shared their mahi challenges,
motivations and hopes for the future of the
Waimakariri River berm.

A story acknowledging two of Waimakariri
Water Zone Committee’s mahi over their terms
on the committee.

Highlighting the mahi of an Environment
Canterbury weed control and native planting
project.
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December

Funding sees increased planting across
Waimakariri: https://www.ecan.govt.nz/get-
involved/news-and-events/zone-
news/waimakariri/funding-sees-increased-
planting-across-waimakariri/

‘Tis the season not to get stranded:
https://www.ecan.govt.nz/get-
involved/news-and-events/zone-
news/waimakariri/tis-the-season-to-not-get-
stranded/

New and familiar faces round the table for
the Northern water zone committees:
https://www.ecan.govt.nz/get-
involved/news-and-events/2022/new-and-
familiar-faces-round-the-table-for-northern-
water-zone-committees/

Masterplan highlights future opportunities
for part of Ashley River/Rakahuri:
https://www.ecan.govt.nz/get-
involved/news-and-events/zone-
news/waimakariri/rangiora-reach-

masterplan/

Project protecting native habitat at Kaiapoi:
https://www.ecan.govt.nz/get-
involved/news-and-events/zone-
news/waimakariri/project-protecting-native-

habitat-at-kaiapoi/

Waimakariri Water Zone Committee’s final
field trip and plans for 2023:
https://www.ecan.govt.nz/get-
involved/news-and-events/zone-
news/waimakariri/waimakariri-water-zone-
committees-final-field-trip-and-plans-for-
2023/

Waimakariri Water Zone Committee
Newsletter: Waimakariri Water Zone
Committee December Update -

https://mailchi.mp/ecan.govt.nz/waimakariri-

water-zone-committee-december-update

Regional content of interest:

- Dog owners - know how to spot potentially toxic algae

Promoting our biodiversity efforts by recognising
a local planting project.

Seasonal safety reminders for the public about
some local activities.

A piece on the zone refresh which happened
across the region — this one focuses on
changes in the Northern water zone
committees.

This story talks about the Masterplan for the
Ashley River/Rakahuri and how the community,
through consultation, have helped form it.

A piece on a project in the area which aims to
protect native species and plants.

A final chair column of the year by Michael
Blackwell.

The newsletter included the above column and
many recent stories about local projects and
initiatives.

- New committee structure to oversee regional council work

- Can | swim here? Check the water quality before you get in

- Farmers encouraged to adopt proven methods for reducing nitrogen loss

- Biodiversity wins funding across the region

- New guidance for rural wastewater treatment

Planned communication activity: Water zone committee action plan funding stories, chair column, WWZzC

newsletter and related news from regional communications.
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MINUTES OF THE MEETING OF THE CANTERBURY WATER MANAGEMENT STRATEGY
WAIMAKARIRI ZONE COMMITTEE HELD IN THE COUNCIL CHAMBER, 215 HIGH STREET,
RANGIORA ON MONDAY 5 SEPTEMBER 2022 AT 3.30PM.

PRESENT

M Blackwell (Chairperson), C Aldhamland, E Harvie, M Jolly, C Latham, Councillor S Stewart (WDC
Councillor) and Councillor Megan Hands (ECan Councillor) (arrived at 3.50pm and left at 5.13pm).

IN ATTENDANCE

M Bate (Kaiapoi Resident), W Main (Resident and farmer), J Roper-Lindsay (Waimakariri Biodiversity
Trust), D Shelander (Christchurch City Council), J Benn (Department of Conservation), and D Hill (North
Canterbury News).

D Lewis (WDC Land Drainage Engineer), H Proffit (WDC Water Safety and Compliance Specialist),
T Davie (ECan Director: Science), A Veltman (ECan Land Management Advisor), K Whitwell (ECan
Principal Communications and Engagement Advisor), | Weepu (ECan Tangata Whenua Facilitator —

Kaitaikitanga Targets Tuia), M Griffin (ECan CWMS Facilitation Team Leader) and T Kunkel (WDC
Governance Team Leader).

KARAKIA

M Giriffin provided the karakia to open the meeting.

1 BUSINESS
1.1 Apologies
Moved: M Blackwell Seconded: M Jolly
(@) Apologies were received and sustained from K Blumers, A Reuben, and J Cooke
for absence and Councillor M Hands for late arrival.

CARRIED

1.2 Welcome and Introductions

The Chairperson welcomed all the members present and requested all the members
present to introduce themselves.

1.3 Reaqister of Interests

Nil

2. OPPORTUNITY FOR THE PUBLIC TO SPEAK

2.1 M Bate — Kaiapoi Resident

M Bate showed various photos of the Taranaki Stream and the Cam River and raised
concerns about the stream's lack of aquatic plant life for the last two years. In addition, he
pointed out the algae in the waterways, which was a sign that toxic chemicals were
poisoning the waterways. He, therefore, stressed that the methods of weeding of
waterways should be changed.
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M Bate noted that aquatic life, such as Inanga and bullies, could not survive without plant
life. If the aquatic plant life became a problem, it needed to the cut and scooped out and
not sprayed. The funding spent on the native planting on the banks of waterways did not
improve the water quality and, therefore, did not contribute to the health of the waterways.

In conclusion, M Bate stated that, to his knowledge, the Pegasus Golf course use
chemicals for weed control that runs off into the wetlands, hence there was virtually no
aquatic life in the wetland. Consequently, there are few waterfowl in the Pegasus area.

C Latham asked what aquatic plant life would grow in the lower reaches of the Taranaki
Stream, just above the floodgate, where the water was very salty. M Bate confirmed that
not much aquatic plant life could survive in the saline water.

M Blackwell again commended M Bate for his passion for the health of waterways, noting
that he shared his concern about the health of the Taranaki Stream and the lack of aquatic
and bird life in other waterways.

3. REPORTS

3.1

Watercress in the Cam River Project Update - | Weepu (Tangata Whenua Facilitator
— Kaitaikitanga Targets ECan)

| Weepu advised that in recognition of the Cam River being an important historical site of
the gathering of mahinga kai for the Whanau of Ngai Taahuriri, ECan and Ngai Taahuriri
launched a project to establish a Watercress patch in the Cam River. The overall aim of
this project was to increase the abundance, use and access to Watercress in the Cam
River by minimising or eliminating risks and enhancing watercress habitat. It was agreed
to establish the habitat near Bramley Bridge as part of a long-term management
programme for Mahinga kai ki Tuahiwi. | Weepu elaborated on the programme
achievements and the involvement of Rinanga members, noting that the project was
considered a success.

C Latham suggested that the Watercress patch be regularly monitored for E. coli, nitrates
and phosphorous. T Davie confirmed that ECan had a monitor site at Bramley Bridge that
monitored water quality in the area.

Considering the community's concern about the lack of aquatic life, M Blackwell questioned
what weeds were being removed from the Watercress patch. | Weepu noted that RGnanga
members were trained to remove the Monkey Musk from the Watercress. Unfortunately,
he was unable to provide further information and undertook to request A Reuben to report
back to the CWMS Waimakariri Zone Committee, given his knowledge of the project.

M Blackwell asked if the Watercress grew better in sunlight or shade. | Weepu confirmed
that the Watercress seemed to thrive in semi-shade.

Moved: M Blackwell Seconded: C Latham
THAT the CWMS Waimakariri Zone Committee:
(8 Receives this update for its information and with consideration to the Committee’s

2021/24 Action Plan Priorities.
CARRIED
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3.2 ZIPA Implementation — Fourth Quarterly Update 2021/22 — S Allen WDC, Water
Environment Advisor), K Steel (WDC Council Ecologist) and M Griffin (CWMS
Facilitator, ECan)

M Giriffin took the report as read, providing a brief overview of the implementation of the
Zone Implementation Programme Addendum (ZIPA) recommendations for the fourth
quarter.

M Blackwell acknowledged that ECan's monitoring of surface water was hampered by a
lack of resources and staff time. However, he reiterated the importance of monitoring
water quality and having reliable data available.

Moved: M Blackwell Seconded: M Jolly

THAT the CWMS Waimakariri Zone Committee:

(&) Receives this update for its information and with consideration to the Committee’s

2021/24 Action Plan Priorities.
CARRIED

3.3 Ashley/Rakahuri Braided River Revival Draft Strategy Update — S Worthington
(Braided River Revival Advisor, ECan) and A Arps (Northern Zone Manger, ECan)

M Griffin advised that S Worthington and A Arps were both ill and, therefore, unable to
attend the meeting. It was, therefore, suggested that consideration of the matter be
postponed to a subsequent meeting.

C Latham commented that the CWMS Waimakariri Zone Committee were previously
advised that Ngai Tahu was now reviewing the Ashley/Rakahuri Braided River Revival
Draft Strategy via Mahaanui Kurataiao Ltd. She noted that ECan had agreed to give the
Ngai Tahu as much time as they may need. However, the Committee, as the community
representatives, needed to know when the strategy would be available for public
consultation. M Griffin confirmed the Draft Strategy has been advanced in preparation for
public consultation next year and the committee would have an opportunity to review this
Draft Strategy prior to public consultation.

J Roper- Lindsay sought clarity on the progress of the Rangiora Reach Project, which was
part of the draft strategy. K Whitwell reported that the draft Masterplan for the Rangiora
Reach had been finalised, and a public survey would be conducted in October 2022. From
here, ECan would collate the feedback and update the draft Rangiora Reach Masterplan
accordingly. J Roper-Lindsay requested that the public be advised if a community planting
day was being considered.

M Blackwell and J Roper-Lindsay agreed that the Braided River Revival Draft Strategy
should not be solely based on the ZIPA recommendations, as these recommendations
were four years old. In addition, CWMS Waimakariri Zone Committee members'
understanding and thoughts on biodiversity and ecology had changed, and the Committee
now also had new members with new ideas. It was, therefore, important that the Committee
be provided with an opportunity to make input on the proposed strategy.

Moved: Councillor M Hands Seconded: Councillor S Stewart
THAT the CWMS Waimakariri Zone Committee:
(8 Agreed that the report be deferred for consideration at the next Committee

workshop.
CARRIED
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4, COMMITTEE UPDATES — M GRIFFIN (ECAN)

4.1

4.2

Waimakariri Water Zone Committee appointments for 2022/23

M Griffin noted that due to the upcoming Local Government election in October 2022, it
was recommended that the appointment of the CWMS Waimakariri Zone Committee
Chairperson and Deputy Chairperson be postponed to the December 2022 meeting.

It was agreed that M Blackwell and A Reuben would remain Chairperson and Deputy
Chairperson until the new appointments were finalised.

Moved: Councillor M Hands Seconded: Councillor S Stewart

THAT the CWMS Waimakariri Zone Committee:

@)

(b)

Approves the deferring of the 2022/23 appointments of CWMS Waimakariri Zone
Committee Chairperson and the Deputy Chairperson until the next meeting of the
Committee on Monday 5 December 2022.

Agrees that M Blackwell and A Reuben would remain Chairperson and Deputy
Chairperson respectively, until the new appointments had been finalised.

CARRIED

Zone Committee Working Groups

Biodiversity Working Group

M Jolly thanked J Roper-Lindsay for her leadership and knowledge in successfully
establishing the Waimakariri Biodiversity Trust. A Trust Coordinator had been
appointed, and the liaison between the Working Group and the Trust was being
formalised to ensure good communication.

Lifestyle Block Working Group

C Latham noted that the working group had a meeting and had almost finalised the ten
top environmental tips for Waimakariri lifestyle block owners for taking good care of
their land and waterways. The draft pamphlet would be circulated to all CWMS
Waimakariri Zone Committee members for input before publication.

Monitoring Working Group

M Blackwell explained that the CWMS Waimakariri Zone Committee facilitated a nitrate
testing day in Mandeville in August 2022 in conjunction with Dr Tim Chambers from the
University of Otago. Dr Chambers was leading a study on the impact of nitrates in
drinking water and the potential link to babies being born underweight or prematurely.
Property owners were allowed to have their private well water tested for free.

M Blackwell noted that the project was the first step in creating a country-wide database
that mapped nitrates in drinking water. It would be advantageous for the Council and
ECan to tap into this database for future monitoring. Dr Chambers had indicated that
he would be available to return to the Waimakariri District in October 2022 to conduct
further tests. He suggested the free testing day in October should be better promoted
within the community, and the results of the tests explained to property owners,
including what steps could to be taken to reduce nitrates in private wells.
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C Latham concurred and suggested that people should also be advised that testing at
various times of the year was necessary, as nitrates could fluctuate during the year.
She added it would also be informative to explain how to use filters to reduce nitrates.

M Blackwell recommended that ECan invest in equipment similar to that used by Dr
Chambers to enable the testing of drinking water on a more regular basis throughout
the Canterbury region. T Davie advised that ECan was currently investigating the
possibility of purchasing equipment for routine testing and monitoring. However, he
noted a concern that the equipment only tested for nitrates, and the most significant risk
in shallow wells was E. coli.

«  Waimakariri Landcare Working Group

No discussion emanated from this point.

Waimakariri Zone Communications Report (July 2022 and August 2022)

No discussion emanated from this point.

Groundwater Quality Reports Release

M Griffin advised that the Risk Maps of Nitrate in Canterbury Groundwater 2022 showed
the risk of shallow groundwater exceeding the maximum acceptable values (MAV). The
latest maps contain only minor changes from the previous version from two years ago.

C Latham questioned the accuracy of the map of "Risk of nitrate in drinking water from
private wells in the Waimakariri zone". T Davie explained that people living in the moderate-
risk area were advised to get their water tested regularly. The map indicated that ECan had
identified a risk in this area, however, it was not above the MAV regularly. However, he
noted that the report did explain what that moderate risk meant. T Davie proceeded to
explain the difference between low, moderate, and high risks, noting that the
measurements of risk were based on a MAV of 11.8mg/l as set in the Drinking Water
Standards for New Zealand.

Councillor S Stewart noted that the map was only based on data collected from about 30
wells. She further stated that of the approximately 300 tests undertaken by Dr Chambers,
233 came from drinking water supplies, and five were over the MAV allowable value for
nitrate in drinking water. A further 40 were over the 8mg/l level, which was high and
problematic. Therefore, Councillor S Stewart also doubted the accuracy of the "Risk of
nitrate in drinking water from private wells in the Waimakariri zone" map. T Davie advised
that the risk assessment was based on regular long-term monitoring to establish trends and
not one-off testing.

Further Information Links

No discussion emanated from this point.
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Action Points from previous Zone Committee Meetings.

M Griffin provided a brief overview of the action points from previous meetings, noting the
following:

. Ashley-Rakahuri River Clean-up day

ECan was supporting the Ashley-Rakahuri River Clean-up day on 18 September
2022. The day was being hosted by the Ashley-Rakahuri Rivercare Group and the
Waimakariri Youth Council.

° River Gravel Management Strategy

ECan was reviewing its River Gravel Management Strategy for managing gravel
extraction from rivers across Canterbury. To begin this process, ECan sought views
on river-based gravel extraction from Rlnanga, stakeholders and other interested
parties. He recommended that members complete the survey to have their say about
river-based gravel extraction.

. Waterways Conference 2022

The 2022 Waterways Postgraduate Student Conference would be held on Tuesday,
8 November 2022, at the University of Canterbury. The Conference would highlight
postgraduate students' freshwater-related research underway at both the University
of Canterbury and Lincoln University.

Closure of Stockwater race R4-2.

D Lewis tabled the memo and noted that the purpose of this memo was to provide
information to the parties interested in the Waimakariri District Council's stockwater race
scheme and associated proposed closures. Feedback was sought on an application from
a property owner to close stock-water race R4-2, which traverses two properties. The
property in question was on Carlton Road in Oxford and adjacent to Oxford racecourse.
The property covered both sides of the road. The farm was serviced by thirteen kilometres
of stockwater race, and this race ran through the centre of the farm and did not follow any
natural feature like a driveway or boundary. The total race length to be closed was 3.6
kilometres, and there would be a 300-metre race constructed to connect the flow of the
downstream end of the property.

Councillor M Hands questioned if the ecological impact of closing the stockwater race had
been assessed. D Lewis confirmed that no ecological impact assessment had been done
for this specific closure as it was only 3.6 kilometres. However, the Council and Waimakariri
Irrigation Ltd had undertaken an Environmental Impact Assessment on the widespread
closures of the stockwater races, which could be submitted to the CWMS Waimakariri Zone
Committee for information.

C Latham noted that more farmers may wish to close stockwater races in the future
because they now have reticulated water from other sources. Therefore, farmers need to
be aware of the role of stockwater races in nitrate dilution.

In response to a question from M Blackwell, D Lewis noted that only the Water Race
Rural Advisory Group, Te Ngai Taahuriri Rlnanga, ECan, Fire and Emergency New
Zeeland and the CWMS Waimakariri Zone Committee were consulted on the proposed
closure. M Blackwell suggested that affected neighbours should be advised when
stockwater races were to be closed.
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Moved: Councillor M Hands Seconded: Councillor S Stewart
THAT the CWMS Waimakariri Zone Committee:

(c) Receives these updates for its information, and with consideration to the
Committee’s Working Groups, Action Plan, and Engagement Priorities for 2022.

CARRIED

5. REPORTS FOR INFORMATION

5.1 July to September 2022 Communications Report for the Waimakariri Water Zone
Committee — K Whitwell (Principal Communications and Engagement Advisor,
ECan)

5.2 Risk of Nitrate in Drinking Water for Private Wells in the Waimakariri Zone = C
Hanson (Groundwater Science Manager, ECan)

5.3 Overview South Eyre Infiltration Trail 2018/21 — H Shaw (Surface Water Science
Manager, ECan)

Moved: M Blackwell Seconded: M Jolly
THAT the CWMS Waimakariri Zone Committee:

(&) Receives the Items 5.1 to 5.3 for information.

6. PRORPOROAKI - FAREWELL

On behalf of the CWMS Waimakariri Zone Committee, M Blackwell commended retiring
members for their dedication during their committee tenure and their valued contribution.

J Roper-Lindsay thanked M Blackwell for his leadership, noting that the ten years she served on
the Committee had been challenging but rewarding. She was proud that the Committee
established the Waimakariri Biodiversity Trust and hoped that the Committee would continue to
champion the need for ecological science in planning.

W Main expressed her appreciation for the support from other Committee members. She believed

it was important that the Committee listened to the people on the ground doing the work and not
only the people making plans.

7. CONFIRMATION OF MINUTES

7.1 Minutes of the Canterbury Water Management Strategy Waimakariri Zone Committee
meeting — 4 July 2022

Moved: M Blackwell Seconded: C Latham
THAT the CWMS Waimakariri Zone Committee:

(&) Confirms the Minutes of the Canterbury Water Management Strategy Waimakariri
Zone Committee meeting, held on 4 July 2022, as a true and accurate record.

CARRIED
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7.2 Matters Arising

Nil

8. GENERAL BUSINESS

8.1 Stockwater Race System

After discussion, the CWMS Waimakariri Zone Committee agreed that the Council should
be requested to reassess the ecological value of the stockwater race network as a natural
system that assisted with diluting nitrates in groundwater. Also, noting that stockwater
races had been undervalued as waterways that supported indigenous biodiversity.

8.2 Youth membership of CWMS Waimakariri Zone Committee

The CWMS Waimakariri Zone Committee agreed that having a local youth representative
should be encouraged to join the Committee. It was agreed that C Aldhamland would work
with M Griffin to identify possible candidates.

KARAKIA

M Giriffin provided the karakia to close the meeting.

NEXT MEETING

The next meeting of the CWMS Waimakariri Water Zone Committee was scheduled for 5 December
2022 at 3:30pm.

THERE BEING NO FURTHER BUSINESS, THE MEETING CLOSED AT 5.43 PM.

CONFIRMED
Chairperson Date
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SUBJECT MATTER: WDC Governance Briefing on Standing Orders

AGENDA ITEM NO: 7 and meeting protocols (for information)

REPORT TO: Waimakariri Water Zone Committee MEETING DATE: 30 January 2023

REPORT BY: Murray Griffin, CWMS Facilitator, ECan

PURPOSE

This agenda item provides the Zone Committee with a briefing from the Waimakariri District
Council Governance Team through the Council’s updated Standing Orders and meeting
protocols.

RECOMMENDATION
That the Zone Committee

Receive — this briefing for its information and approach to future committee meetings,
workshops, and briefings.

BY WHO
This update will be provided by:
e Sarah Nichols — Governance Manager, WDC
e Thea Kunkel — Governance Team Leader, WDC

BACKGROUND

The Waimakariri District Council has recently reviewed and updated its meeting protocols in
conjunction with Council’s Standing Orders. This briefing will take the committee through the
key points of this review for the committee to assist in aligning with the Council’s Standing
Orders.

For more information, please refer to the following link to the WDC Standing Orders for
Council and committees:

Link: WDC-Council-Standing-Orders-2-September-2020.pdf (waimakariri.govt.nz)



https://www.waimakariri.govt.nz/__data/assets/pdf_file/0023/9473/WDC-Council-Standing-Orders-2-September-2020.pdf
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