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INTRODUCTION

Canterbury wetlands - every wetland counts

Since European settlement in the mid-19th century, wetlands across New Zealand have been
drained for urban and rural development. In Canterbury, it appears we have lost up to 90 per cent
of our freshwater and natural wetlands and half of our coastal wetlands.

Most of Canterbury’s remaining wetlands are coastal or in the foothills, high country, or margins of
rivers. We might drive past a piece of scraggly-looking vegetation without realising it is a small
remnant of a former, much larger wetland.

While we now recognise wetland values and how vital they are to maintaining waterways and
biological riches, our remaining wetlands continue to be threatened by human activities and
invasive pest species. Experience shows it is easier to work with nature to protect and restore our
remaining wetlands and remnants rather than starting from scratch.

Managing Wetlands as Farm Assats project led by NZ Landcare Trust, working with project
partners including Environment Canterbury, NZ Deer Farmers Association, Deer Industry New
Zealand, NZ Merino, DairyNZ and Overseer, with support from Federated Farmers and Fonterra. In
addition to partner funding, this project receives funding from Sustainable Food and Fibre Futures
administered by the Ministry of Primary Industries.

This practical project is working with a cross-section of farmers to provide advice and share
knowledge about the benefits wetlands offer the farming system and the wider community.

Fourteen wetland case study demonstration sites have been set up, focusing on the protection and
restoration of wetlands. The demonstration sites cover a range of wetlands across the different
farming systems and varying ecological zones of Canterbury. Three constructed wetland types are
also included. The project runs until mid-2023.

See here for more about the Case study demonstration sites.
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https://storymaps.arcgis.com/stories/ab30c587ea2d4352963dbd4541dcf3c1

ABOUT THE PLAN

This Wetland Restoration Plan has been put together to help landowners and those supporting them to be
used as a reference guide and a useful way of collating the materials and information that a landowner
might need before carrying out any work.

The landowner must account for a number of factors to ensure they are not in breach of any regulations or
local rules prior to any work being carried out in a wetland. In addition, wetland restoration requires an
understanding of the current status of the wetland and the steps that will be taken to restore it. With the
protection of mahinga kai now part of Farm Environment Plans for some Canterbury districts, it is also
helpful if farmers understand why wetlands are regarded as taonga — treasured natural resources. A plan is
also an opportunity to include the wisdom of Matauranga Maori alongside farming and scientific knowledge.

In addition, wetlands can become a labour of love but require the allocation of resources and an ongoing
commitment to ensure the long-term success of the wetland. We know from experience this requires the
landowner to have a clear set of goals and objectives for the wetland and how it fits into the farm operation,
the whole farm system and the catchment of which they are part.

As with any biological process, it is important to be aware of changes and interactions in the wetland and
surrounding area and, where necessary, adapt our management to continue to support the restoration of
the wetland. Whilst the plan is accurate as at the date on the cover, observation and regular monitoring
should be included when the plan is reviewed on a 5 or 10-yearly basis.

KEY ACTIONS

At a high level, these are the priority actions for this wetland. Refer to the plan for more detail.

1. Carry out hydrology study

2. Control willows and other weeds in the wetland area

3. Fence the wetland area to exclude stock

4. Observe and monitor water flows after introducing water from unnamed drain
5

Identify suitable plants to be planted in the wetland area
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WETLAND RESTORATION/MANAGEMENT

SITE DETAILS

Landowner & Occupier

Primary contact

Location

Location details: 1906 Leslie Hills Rd, Waiau

Coordinates: Longitude 172.98968103, latitude -42.6328108
Ecological District:
Ecological Region:

Wetland dimensions

The wetland covers approximately 2.2ha, with a smaller area on the true left of the unnamed waterway. It
appears these two areas were once connected.

Special designation

No special designation
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SITE MAP

Wetland Extent Photo

é..wln‘r.vﬂmclll
mall‘mnnil
koA ke



Wetland Planting Layout Photo
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Plant Communities Photo
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SITE DESCRIPTION

General description

Primary hydrosystem: Shallow water
Primary wetland class: mud
Secondary wetland class: marsh/rush land

Topography

Description: Flat

Soils:

Current Vegetation

Description: Rushes (Juncus effusus, Juncus edgasaée Juncus sarophorlisnd goose grazed short turf with
a portion of crack willow forest and a small stand of grey willow near the northern edge.

Special Features

Description: Banded dotterels (4 of March 2022) present. Poaka (pied stilt) pair also present. Sneezeweed
(Centipeda aotearoanat Risk — Naturally Uncommon) also present.

Nearby Natural Areas

Description: The Waiau is the largest extent of semi-natural habitat in proximity.

Wildlife

Description: Banded dotterels and pied stilts are present and may be breeding on site.

Environment
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Site history

Description: Earthquake-origin land slump adjacent to modified watercourse. Probably underlain by hydric
soils prior to the earthquake but almost certainly so now (will check on site). S-map indicates deep silt/silty
loam. Old aerial imagery from the 1950s shows a greater extent of wetland and older drains dug through, and
natural waterways were deepened. Tell-tale signs are spoil piles and straight lines.

Description of water flow and drainage

Water source is primarily derived from a spring to the west with additional spill-over from adjacent modified
waterway periodically contributing, depending on water level in both waterbodies.

Recent planting in the receiving waterway may increase drainage in the wetland by shading the waterway and
reducing macrophyte growth.

Reference wetland

None available

Current condition

Description: Degraded by a long history of agricultural use. Some shallow water feeding habitat for wading
birds and waterfowl. Common wetland species such as Juncus sarophoruduncus effusyduncus edgariagnd
Eleocharis acutare self-establishing. The exposed mud is rapidly colonised by Rorippa palustrelimosella
lineata, Centipeda aoteroan@t Risk — Naturally Uncommon), Persicaria hydropipemd P. maculosa

ENHANCEMENT PROPOSAL — WHAT YOU PLAN TO DO

Vision

Enhance this wetland so it can function properly. We want to see good population s

Avail oneself of the ecosystem services vis-a-vis nitrogen cycle. The basic wetland form is present. Increasing
performance by planting semi-aquatic high surface area plant species. Adding earth baffles will further
increase water travel.

Vision sketch: See figure 3 above.
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Objective(s)/steps towards the vision

Modify water source to provide greater certainty.

Fence to exclude stock.

Kill willows (both grey and crack willows are present) standing (fell where required for safety and to protect
farm infrastructure and drainage)

Plant at high density within the shallow water to facilitate establishment of biofilms.

Maintain plants by regular weed control.

Manage willows as they arise.

Planting at the margins of upland species can be later actions.

Water source/management

Divert ~2L per second from modified natural waterway immediately to the north. This is to be capped at
100m3/day in total.

There are two excavated (historic) outlets at the northern edge of the wetland that will be obstructed with a
hay bale secured with 2 waratahs each.

The diversion will require careful design to comply with the permitted activity ().

A pipe with bore size to choke flow leading into a drain leading to the top of the wetland — check that the
levels will work. A relatively steep sided drain densely overplanted will prevent blockage by macrophytes.

Silting/silt management

Potential for a sediment trap forebay — not essential as there is a good vegetated filter strip under present
conditions.

Fencing

Fence will be placed on proposed line as per map.

Weeds

Grey willow (Salix cinerea), crack willow (S. x fragilis) drill and inject with glyphosate, cut and stump paint with
glyphosate gel.

Environment
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TOTAL COST OF PROJECT

Funding source

Managing Wetlands as Farm Assets Project and Ardan View Farm Limited.

Demonstration of the performance of constructed wetlands is a milestone of the Managing Wetlands as Farm
Assets project. This wetland offers an opportunity to utilise some of the performance functions employed in
wetlands constructed for dissolved nitrate removal.

LEGAL/SOCIAL ISSUES

Consent requirements (Creation of open water will generally require earthworks consents. Check with
Canterbury Regional Council and your local council if any other consents will be required in connection with
blocking drains, diverting water and use of herbicide. You also need permits to release live fish or any other
living organism into a waterway or waterbody from the Department of Conservation, Fish & Game Council,
and/or the Ministry for Primary Industries — Fisheries).

Managing Wetlands as Farm Assets Project and Ardan View Farm Limited.

Demonstration of the performance of constructed wetlands is a milestone of the Managing Wetlands as Farm
Assets project. This wetland offers an opportunity to utilise some of the performance functions employed in
wetlands constructed for dissolved nitrate removal.

Neighbour issues

There are no takes from the waterway on the ECan consent layer and any flooding will be confined to this
property and controlled by this landowner.

MONITORING — MEASURE YOUR SUCCESS

Monitoring methods (indicate using techniques below or alternative techniques)

Photopoints

To be set up when the fence is in place.

Regeneration

Wetland condition index score, including 5x5 vegetation plot.

Other

Water testing will inform performance of wetland.

Environment
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Photos / Notes

Ardan View

A small shallow wetland has spread into pastures at Ardan View from an adjacent drain. The lowest
point where water is pooling arose during the Waiau/Kaikoura earthquakes. The land now sits below
the level of the spring fed drain that bisects the wetland. Consequently, draining this area is not an
option as the receiving water course is at the same level. The landowner understands this and is
wanting to work with the new landform and steer it towards an ecosystem of native species that will
help reduce pollutants from his farm.

The purpose of the proposed work is to mitigate diffuse pollutants. The establishing/enhancing of this
wetland is the same process as that employed with a fully constructed wetland.

The removal of nutrients in constructed wetlands is primarily achieved by the establishment of high
surface area emergent plants that support a biofilm. It is this biofilm that is the primary denitrification
mechanism.

It appears the shallow water is often occupied by Canada geese. There will be significant inputs of
nitrogen and Ecoli from these birds as they graze the surrounding pastures and defaecate directly into
the water. They may also pose challenges to the establishment of aquatic plants. It may be necessary
to protect the plants by installing structures during establishment.

Figure 1 Small peninsulas of straw bale can be installedto increase sinuosity of the wetland and ensuring greater
mixing. The bales can be planted with sedge species to stabilise. Must be straw and not hay as primarily carbaon
and lower nitrogen content.

Bafflesincrease
length of water
flow.

Waterin Waterin

=) =g

= =

Waterout Waterout

Increase mixing with bank roughness or baffles i this is the constructed wetland part. Redirecting the
inlet may also increase performance. It is desirable to minimise earthworks

Within the wetland, any inclusion of earth baffles should only be considered if there is a significant
improvement in function.

page 13




ABLE OF ACTIONS

Person

Project

Farmer

Issue / Threat

Solution

Action

Timing

Responsible

Contribution

Contribution

1.1 Landscape Willow and other woody |Control willows and Control larger trees by Drill and Project $5,000($3,000
value / natural |weed invasion maintain willow free drilling and injecting. inject -
character status. Smaller trees by cutting  |winter 2022
and stump painting with  |onwards
glyphosphate gel, taking
care to remove all live cut [Cut and
material from wetland. paint -
summer
Trees can be felled once  |2022
dead if required for safety,
asset protection, or
drainage purposes.
1.2 Landscape Re-invasion Monitor Monitor for willow Check Farmer S0|in kind
value / natural recruitment and control as |annually in
character required. Ground control |spring /
of all other woody weeds. |summer.
1.3 Landscape Localised lowering of Retain water in wetland by Do hydrological study to |COMPLETE |Project $6,475|TBA
value / natural |water table due to raising outlet levels. investigate options for
character - planting immediately Potential to divert some of |improving options - first
hydrological downstream. the flow from adjacent stage investigation.
function modified waterway into
wetland.
i page 14




Person Project Farmer
Issue / Threat Solution Action Timing Responsible  Contribution  Contribution
For dscussion with farme|Consult with farmer to Jul-22 TBA SO|TBA
agree next steps and who
1. Excavate new pays for stage two
connecting drain betweer]investigations.
inlet drain and outlet
drain.
2. Expectation that farme
pays resource consent
costs
2.1 Wetland Pugging and Exclude all stock. Keep fences in good Ongoing Farmer $2,000 $2,000
vegetation devegetation. functional condition.
Devegetation often Monitor for animals within
results in exotic plant fenced area and remove
species occupying the from wetland as required.
disturbed areas before
native species can.
2.2 Planting The site is a relatively Plant site appropriate Source plants if required. |TBA Farmer $2,000|in kind
new feature and as such |[species. Source plants
there is not a lot of grown from locally- Spring/Sum |Shaun
indigenous vegetation sourced seed and plant as mer/Autumn |Lissington,
present. per planting plan (to be (2023) i
contractor

developed).

Conversation with farmer
required to determine nex
steps.

Support farmer to seek
further external funding, if
required.

v
Sy
Regional Councl
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Person

Farmer

Issue / Threat Solution Action Timing Responsible  Contribution  Contribution
2.3 Planting - Exotic weeds smothering |Maintain these plants as  [Spray weeds up to 6 times [Spring / Farmer S0[in kind
maintenance |the planted plants appropriate by spraying per year or as required. summer /
weeds before they autumn
smother plants. until
established
3.1 Bird habitat The site is currently Dotterels - retain and Refer protection of Refer above |Refer above S0[in kind
providing habitat for at [maintain wetland area. retention ability of
least one pair of banded |See hydrological function - |wetland
dotterels. Taller protection of retention
vegetation will reduce ability of wetland.
the feeding habitat for
these birds. Common waterfowl and
Canada geese - control is
Also present are common [farmer's responsibility.
waterfowl, including
Canada geese which are
considered a pest.
Willow invasion.
3.2 Bird habitat. Vertebrate predators Predation of native bird No action is described N/A Farmer $0[in kind

(rats, stoats, cats, etc.)

species is a well known
and described factor in the
decline of native bird
species. For this action
plan consideration has not
been given to
implementing predator

here at this point. If the
land owner is interested at
some future point then
advice can be provided.
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Issue / Threat

Solution
control.

Action

Timing

Person
Responsible

Project
Contribution

Farmer
Contribution

4.1 Buffering Pugging and Exclude all stock with See 2.1 See 2.1 See 2.1
waterway and |devegetation can result |fencing, leaving adequate
wetland in sediment and nutrients|setback.
entering the lake and the
Ewelme Stream.
5.1 Monitoring - Additional drainage from |Testing water quality to Coordinate with existing |Winter 2022 |Project $1,525(in kind
water quality  [northern terrace is determine wetland monitoring programme,
suspected of bringing in [performance / nitrogen carried out by Lowe
excess nitrates. removal. Environmental.
6.1 Fish passage Manmade structures can [Ensure that any No action is described N/A Farmer SO
prevent the movement |[constructions allow for here at this point. To be
of migratory fish into migratory native fish addressed as appropriate.
upper catchments. egress.
Environment
Canterbury contribution S
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Person Project Farmer

Issue / Threat Solution Action Timing Responsible  Contribution  Contribution
SFF Project S 17,000.00
Landowner contribution S 5,000.00
Total S 22,000.00
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Figure 1 bare mud with colonising opportunistic plant species.
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Figure 3 relics of previous use with expanding willows at left of image [cover image]
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APPENDICES

PATTLE DELAMORE PARTNERS LTD Office+64 3 345 7100

Level 2, 134 Oxford Terrace Web www.pdp.co.nz
¢ch Central, Christchurch 8011 Auckland Tauranga Hamilton Wellingtan
ealand Christchurch Invercargill solutions for your environment

Christchurch 2140, New 2

pPoo

13 October 2022

NZ Landcare Trust
PO Box 4305
HAMILTON 3247

Attention: Tony Watson— Project Coordinator

Dear Tony
ARDAN VIEW — HYDROLOGICAL STUDY

1.0 Introduction

Pattle Delamore Partners Limited (PDP) have been engaged by New Zealand Landcare Trust (NZ Landcare
Trust) to provide hydrological advice for an existing wetland on the Ardan View farm near the Waiau River,
North Canterbury. The purpose of this letter is to enable the development of the wetland and refine the
hydrological flows and physical works that may be required to improve the wetland.

Levels referred to in this letter are relative to the New Zealand Vertical Datum 2016.

2.0 Background and Site Visit

The wetland is located adjacent to an un-named stream which is a tributary of Home Stream. Figure Al,
Appendix A shows the site location and key features of interest:

The wetland is largely an ‘off-line’ wetland, i.e. the waterway (un-named stream) does not flow
directly through it;

* The site owner stated that the wetland has formed as a result of the 2016 Kaikoura earthquake
which caused a reduction in ground elevation and the development of the wetland.

* The contributing catchment has been delineated using the Grass watershed® and is an estimated
193 ha, this covers largely agricultural land;

= The majority of the catchment is located on a terrace. The un-named stream runs parallel to the
base of this terrace and is likely to intercept groundwater which provides a consistent baseflow.
This was confirmed by the landowner who indicated that the stream has year-round flow;



pd

ARDAN VIEW - HYDROLOGICAL STUDY

A site visit was conducted on 11 March 2022. Figures 1 to 4 show photographs obtained during the site
visit, the orientation and location of these photos were taken from is provided in Figure A2, Appendix A.
The un-named stream was also gauged twice, recording a flow of 35 and 45 L/s at the location indicated as
‘Figure 1’ in Appendix A, Figure A2. Given the relatively small catchment area, surface runoff alone would
be unable to provide a sustained base flow for the un-named stream and therefore the baseflow is likely
to be derived from groundwater.

Figure 1 shows a heavily vegetated stream, the velocity of the stream is low, around 0.1 m/s. There is
substantial weed growth throughout the waterbody which inhibits flows.

Figure 2 and 3 show the current extent of the wetland. The water is not visibly flowing and appears to be
sourced from the adjacent un-named stream. Historical imagery shows that the wetland has been
naturally increasing in extent since the Kaikoura Earthquakes.

Figure 4 shows one of the connections between the wetland and the un-named stream. Figure A2,
Appendix A shows another connection located around 50 m downstream of Figure 4. Figure A2 also shows
the terrain elevations which have been derived from a 2017 LIDAR survey. Based on conversations with
the historical aerials, LIDAR information and conversations with the owner, the permanently wet extent of
the wetland appears to cover the area with an elevation less than 148.6 m RL.




Py

ARDAN VIEW - HYDROLOGICAL STUDY




pd

ARDAN VIEW - HYDROLOGICAL STUDY

Figure 4: Standing on the true right bank of the un-named stream and looking south west over the wetland

3.0 Proposed Wetland Enhancements

Following the site visit options for wetland enhancement were discussed with NZ Landcare Trust and the
projects ecologist. Based on hydrological and ecological considerations the following changes to the
wetland are proposed. The proposed changes are shown in Figure A3, Appendix A . It is noted that the
changes proposed are conceptual only at this stage and more detail may be required in subsequent stages
of the project.

1. Install a diversion to divert approximately 20 |/s of water from the un-named stream. This could
be achieved using standard irrigation PVC pipe (approximately 150 mm diameter) with a sliding
gate valve installed on the outlet to provide further refinement of the flow. Some in-stream
works may be required to increase the elevation of the water profile in the un-named stream and
enable the diversion;
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ARDAN VIEW - HYDROLOGICAL STUDY

provide an extended flow path and improved wetland throughflow as identified in Figure A4,
Appendix A. Without the proposed diversion the wetland it will be hard to raise water levels,

A simple hydraulic model of the proposed wetland was constructed. The proposed depths and flow
patterns are presented in Figure A4, Appendix A. It is noted that the length of the proposed bund was
modelled at 12 m but (if required) this length can be adjusted to change the flow through the wetland.
The Key parameters of the proposed wetland are presented in Table 1.

Table 1: Key wetland parameters
Current Proposed

Volume* | 800 m? 800 m?
Wetted Area | 6,000m* 10,000 m*
Max Depth* ' 300 mm 450 mm
Hydraulic Residence Time NA 21 Hours
Length | ~100m | ~200 m
Width - ~60m ~60 m
Aspect Ratio 231 3:1

*Parameters derived from LDAR which cannat identify terrain elevations beneoth a

water surfoce. These parometers are probably underestimated

Although water levels are currently likely to fluctuate, the current permanently wet extent (at 148.6 to
148.7 m RL) has an area of approximately 6000 m?. Therefore, the proposed changes to the wetland are
likely to increase the permanently wet extent of the wetland by approximately 4000 m?.

It is important to note that the model only considers above ground flows and hydraulics. There is no
allowance in the model for gains or losses to the groundwater system. PDP suggest that some preliminary
on site testing will need to occur to determine if the proposed works can sustain the flow pattern
presented in Figure A4. PDP suggest that the flow diversion and land elevation increase are conducted
first which will help to determine the viability of the proposed water level increases for the wetland.

4.0 Limitations

This report has been prepared by Pattle Delamore Partners Limited (PDP) on the basis of information
provided by NZ Landcare Trust and others (not directly contracted by PDP for the work), including
Environment Canterbury, Landcare Research and Land Information New Zealand. PDP has not
independently verified the provided information and has relied upon it being accurate and sufficient for
use by PDP in preparing the report. PDP accepts no responsibility for errors or omissions in, or the
currency or sufficiency of, the provided information.
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This report has been prepared by PDP on the specific instructions of NZ Landcare Trust
for the limited purposes described in the report. PDP accepts no liability if the report is used for a
different purpose or if it is used or relied on by any other person. Any such use or reliance will be solely at

their own risk.

© 2022 Pattle Delamore Partners Limited

Yours faithfully
PATTLE DELAMORE PARTNERS LIMITED

Prepared by

(et

Ben Throssell

Senior Engineer

Reviewed and approved by

Bas Veendrick

Technical Director
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Figure 6 Sneezeweed (Centipeda aotearoana) colonising recently exposed mud.
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Figure 7 crack willow, blackberry and pampas is concentrated at the northern edge of the wetland.
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Figure 8 Waterloge depression in paddock
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Figure 9 Southern extent of wetland with open water at left and wetland vegetation at right.
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Figure 10 Northern edge of wetland with wet depression on true left of waterway at right centre of image.

PLANT LIST

Scientific name
Agrostis stolonifera*
Alopecurus geniculata*

“@ B

mall‘mndl
v e

{ 3 }

Common name Threat classification
creeping bent
kneed foxtail
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Callitriche stagnalis*
Carex leporina*
Carex secta

Carex virgata

Centipeda aotearoana
Cortaderia selloana*
Glyceria sp.*

Holcus lanatus*
Juncus articulatus*
Juncus effusus*
Juncus sarophorus
Lemna disperma
Limosella lineata

Myosotis laxaubsp. cespitosa*

Myriophyllum sp.
Persicaria hydropiper*
Persicaria maculosa*
Portulaca oleracea*
Ranunculus repens*
Rorippa palustris
Rubus fruticosagg.*
Rumex crispus*

Salix cinerea*
Salixxfragilis*
Veronica anagaliaquatica*

Branta canadensis
Charadrius bicinctus

Environment
Canterbury
Regional Councl

stitchwort
oval sedge
pukio
pukio

sneezeweed
Pampas grass
sweetgrass
Yorkshire fog
jointed rush

soft rush

fan flowered rush
duckweed
mudwort

water forget-me-not
millfoil

water pepper
willow weed
purslane

creeping buttercup
poniu

blackberry

curly dock

grey willow

crack willow

water speedwell

Canada goose/kuihi
pohowera/banded dotterel

page 38

Not Threatened
Not Threatened
At Risk - Naturally
Uncommon

Not Threatened
Not Threatened
Not Threatened

Not Threatened

Not Threatened

At Risk - Declining


https://www.nzpcn.org.nz/flora/species/carex-secta/
https://www.nzpcn.org.nz/flora/species/carex-virgata/
https://www.nzpcn.org.nz/flora/species/centipeda-aotearoana/
https://www.nzpcn.org.nz/flora/species/juncus-sarophorus/
https://www.nzpcn.org.nz/flora/species/lemna-disperma/
https://www.nzpcn.org.nz/flora/species/limosella-lineata/
https://www.nzpcn.org.nz/flora/species/rorippa-palustris/
https://nzbirdsonline.org.nz/species/canada-goose
https://nzbirdsonline.org.nz/species/canada-goose
https://nzbirdsonline.org.nz/species/banded-dotterel

Himantopus himantopusubsp.

leucocephalus
Hirundo neoxenaubsp. neoxena

Rhipidura fuliginosé fuliginosa

Tadorna variegata

Anisoptera[Family]
Austrolestes colensonis

Xanthocnemis zealandica

PLANTING LIST

poaka/pied stilt
welcome swallow/warou
piwaiwaka/fantail
pltangitangi/paradise
shelduck

dragonfly
blue damsel

red damsel

Not Threatened
Not Threatened

Not Threatened

Not Threatened
Not Threatened

common
Scientific name |name number [spacing(m) nearest known source
Eleocharis Spike

open acuta sedge 2000 0.7 0.42 840|abundant on site
Typha Raup® 1

open orientalis
Juncus W0 200 0.7

wet edgariae ° ’ 0.42 84|abundant on site
Phormium

wet tenax Harakeke 200 L5 495 390
Austroderia

wet richardii Toetoe 100 12] g 25 125
Machaerina Kaikoura or Mt Lawry - check
rubiginosa 100 1 with Jamie as he may know

wet/open g 0.87 87 |of a closer population
Juncus _

wet/terrestrial |sarophorus wo 200 ' o8z 174 |present on site

wet/terrestrial |Carex sinclairii 100 1 0.87 87 |present on site
Carex .

wet/terrestrial [geminata Rautahi 100 1 0.87 87

wet/terrestrial |Carex coriacea|Rautahi 1 o.87 0
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https://nzbirdsonline.org.nz/species/pied-stilt
https://nzbirdsonline.org.nz/species/pied-stilt
https://nzbirdsonline.org.nz/species/pied-stilt
https://nzbirdsonline.org.nz/species/pied-stilt
https://nzbirdsonline.org.nz/species/welcome-swallow
https://nzbirdsonline.org.nz/species/welcome-swallow
https://nzbirdsonline.org.nz/species/welcome-swallow
https://nzbirdsonline.org.nz/species/new-zealand-fantail
https://nzbirdsonline.org.nz/species/new-zealand-fantail
https://nzbirdsonline.org.nz/species/new-zealand-fantail
https://nzbirdsonline.org.nz/species/paradise-shelduck

terrestrial Ir_neg(t:(())s}:)rzierirtrjnnl1J MOnuk g 100 L 0.87 87

terrestrial Olearia lineata 25 15 1.95 48.75 | known nearby
terrestrial (?:g:))//giéi()ri%ljess Kahikatea 10 3 1.95 19.5| Mt Lyford
terrestrial Elcﬁ)eﬁ?;gﬂz Pk Uk ( 10 1.5 1.95 19.5| Mt Lyford
terrestrial gfoppri?’lsqu?: Karami 50 1.5 1.95 97.5

Terrestrial species are those that will not thrive in wet soils. Open species are those that will thrive with some level of regular
inundation - this is where the nitrogen reduction occurs.

Woody species must be kept back from water and taller species not planted on the north. Shade will reduce plant and biofilm

function.

The open water will be heavily planted with emergent monocots. The surrounds will have tree, shrub, harakeke and toetoe

planted.

Construct a netting exclosure to keep waterfowl! off new plants.

Warratahs, wire and netting required. This can be reused several times recommended to plant strips of the wetland at a time.
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APPLICATION FOR IMMEDIATE STEPS FUNDING — PREPARED FOR ENVIRONMENT CANTERBURY

ARDAN VEIW FARM

€ B page 42

malmmil
v e



Immediate Steps Funding Request: Ardan View Farm

PROJECT LEADERSHIP

North Canterbury Fonterra Farmer Shaun Lissington is the project leader. Shaun is being supported by Mike Hennessy (Farm Source, Area Manager) and is keen to work collaboratively

with environmentally minded groups on a grass roots biodiversity project that benefits the Waiau Community.

WHY IMMEDIATE STEPS

Freshwater ecosystems provide an important habitat for many freshwater fish, insects, plants and birds. They act as corridors and ‘stepping stones’ that
connect different habitats and ecosystems. Native biodiversity has declined over many years as a result of human activity as more intensive land use has

meant vegetation clearance along rivers and streams, increased water or gravel abstraction and more pollutants reaching waterways.

Extensive consultation during the development of the Canterbury Water Management Strategy highlighted the declining health of the region’s
freshwater ecosystems and the loss of native biodiversity as a key community concern. Wetlands in particular include a diverse range of ecosystems
that exist at the nexus between land and water. They are commonly referred to as the “kidneys of the landscape” because of their ability to intercept,
store, assimilate and transform contaminants lost from the land on their pathways through catchments. Extensive drainage to facilitate agricultural land

use has resulted in substantial loss of natural wetlands from New Zealand’s landscape.

Environment
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Ongoing drainage and stream channelization has lowered local water tables and disconnected many of the remaining wetland areas from the drainage
system. This has resulted in a significant loss of functionality of these remnant wetlands, reducing their ability to intercept, attenuate and ameliorate
the flux of sediments and nutrients into freshwater and estuarine environs. This application seeks funding from stakeholders and industry to enhance

an ecologically significant wetland area.

ECOLOGICAL CONTEXT

The Hurunui and Waiau Uwha river catchments form a large 250,000-hectare area that begins inland in North Canterbury, taking in Hanmer Springs and Plain as well as part of the Organ
Range. It then heads down through the Amuri basin (and the township of Culverden), across the Peaks Range to meet the coast east of Cheviot. The main rivers of Hurunui and Waiau
Uwha are both large, braided and alpine-fed, with their upper catchments dominated by native vegetation. Heading east and through the basins, the land use changes and becomes more

intensive, and includes beef and sheep, cropping, dairying and forestry.

This intensive land use and demand for water take impacts on water quality, with nutrient concentrations and bacterial indicators increasing in the catchment. See Land, Air, Water

Aotearoa water quality data here - Waiau Uwha River and Hurunui River. Presently, the community wish to promote and support land-owner restoration activity, especially on-farm

biodiversity enhancement.

Our vision for Hurunui Waiau is to foster a thriving natural environment, healthy waterways and a prospering zone. Maintaining and, where possible, enhancing ecosystem health including

maintaining indigenous biodiversity values in priority areas, such as braided river ecosystems, coastal wetlands, riparian planting and regionally significant wetland areas.

COMMUNITY EDUCATION

Wetlands once covered large areas of New Zealand. Now they are some of our rarest and most at-risk ecosystems, with approximately 90% having been lost in the last 150 years. Wetlands
provide a habitat for a diverse range of plants and animals and are home to many rare and threatened species, such as the Australasian bittern and mudfish. Wetlands are also essential
breeding areas for whitebait species and valuable habitat for eels. Although wetlands now cover less than 2% of New Zealand’s land area, they are still home to an astounding 22% of all

native bird species.

Studies undertaken by DairyNZ, NIWA, Regional Councils and iwi demonstrate wetlands have the ability to improve water quality, provide water storage and flood attenuation, have high
ecological value, provide recreational and aesthetic benefits and can be a source of mahinga kai. Hurunui Waiau has a great variety of wetlands from the coastal to alpine zones. Wetland
water may be fresh, brackish or saline. The types of plants and animals found in wetlands depend on the water - its amount, depth, permanence, temperature, the chemicals found in it,

and its source - groundwater, surface water, rainwater or seawater.
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https://www.lawa.org.nz/explore-data/canterbury-region/river-quality/waiau-river-catchment/
https://www.lawa.org.nz/explore-data/canterbury-region/river-quality/hurunui-river-catchment/

Wetlands also support mahinga Kai values and te ao maori. Further, | consider this project an opportunity to empower communities while building strong and lasting relationships between
rinanga and farming communities through the development of collaborative solutions which seek to address community environmental aspirations, binding indigenous knowledge

systems into future proofing wetlands.

Despite the potential economic, environmental and cultural benefits wetlands may have, farmers often perceive wetlands as a liability rather than an asset. This is due to the uncertainty

of how wetlands are best managed, the cost involved in fencing and weed control and low levels of trust from working with regulatory agencies through RMA processes.

PROJECT SCOPE

Ardan View Farm will establish an enhanced wetland area with an eye to improving the local environment through enhancing indigenous biodiversity on-farm. The plan being to construct

a wetland on saturated land created by the 2016 Hurunui Waiau earthquake. The land owners wish too:

E ]

Optimise water quality treatment for a portion of approximately 3 ha within an agricultural catchment of the Waiau Uwha:
1 Provide for over 2 ha of riparian planting along the wetland and the banks of Ardan Farm Stream;

1 Create a high-quality landscape feature;

1 Provide a demonstration site for ongoing education opportunities; and

f Recognise cultural values and significance of the areato lwi(Ng Ui  Tahu) .

Environment
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Figure 4: The Hurunui Biodiversity Landcare Group discuss Wetland Enhancement in the Hurunui Waiau

The wetland enhancement project aims to increase economic, environmental and cultural values of Ardan farm. The farm owners recognise wetlands on private land often provide wider,
off-farm and community benefits such as water storage, flood attenuation, sediment traps and reduce nutrient runoff. My experience working with farmers has shown that when farmers

are aware that they have an area which may be ecologically special or culturally unique, they often look after it better as their sense of stewardship kicks in.

The project aim to support the goals set out in the Canterbury Biodiversity Strategy:

1 Protect and maintain the health of all significant habitats and ecosystems.
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1 Restore the natural character of degraded indigenous habitats and ecosystems.

9 Increase the integration and sustainable use of indigenous species in modified environments (e.g. farm, urban, lifestyle blocks).
1 Enhance public awareness, understanding and support of biodiversity.

1 Encourage, celebrate and support action by landowners and communities to protect, maintain and restore biodiversity.

T | mprove the range and quality of knowledge and information about Ca

The above benefits extend beyond the Hurunui Waiau. Within the region the project will grow the foundation for on-going collaboration between farmers, industry, conservation groups,

rinanga and councils. The positive experience and trust from this project will provide for further collaborative initiatives beyond wetlands and into other regions.

Adarn View Farm wish to enhance approximately 3 ha (figure 2 and 3 above). There are a number of willow trees within the works area (primarily along the remnant channel) that will be
removed to facilitate the works. The trees are described in the ecological assessment attached in Appendix 2 and have low value. The area is fenced off, this alone has allowed for the re-

establishment of native rushes, sedges, grasslands and tussock. Indigenous shrublands, tussock grasslands and wetlands in the foothills of the Waiau provide extremely rare indigenous

habitat.

Environment
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Figure 2 & 3: Wetland Enhancement Area
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A significant amount of planting is proposed. This includes planting within the proposed wetland and riparian margins of the wetland area and the stream. Plant numbers and spacings,

will be included as part of a landscape and wetland design prepared as part of an application for resource consent. All plants will be sourced from the same ecological district. Pest

management will be undertaken once planting is complete and a pest management plan is suggested as a condition of consent. The planting will be continually monitored and maintained.

The wetland riparian restoration project being considered aims to increase economic, environmental and cultural values on-farm. Ardan Veiw Farm Ltd recognise wetlands on private

land often provide wider, off-farm and community benefits such as water storage, flood attenuation, sediment traps and reduce nutrient runoff.

PROJECT TIMELINES

Planning should be the basis for all work going forward. Design of a master plans can illustrate the detail of restoration projects at any scale, allowing for clearer long-term decision making
and for building a compelling case for funding assistance. These plans also incorporate and reflect important rules and policies that need to be considered, and capture data that is

essential for monitoring success post-implementation.

The strategic and design plans going forward should ensure functional biodiversity habitats for meaningful long-term outcomes are designed appropriately, with local ecology in mind.

Key benefits and functions of developing master plans include;

1 Confirming scope, staging and maintenance requirements of intended projects and illustrating the overall strategic significance across the

command area, as well as for the surrounding landscape;
Capturing data for essential monitoring post-implementation and adding value for Good Management Practice requirements; and

Capturing data for essential monitoring post-implementation & adding value for Good Management Practice requirements.

Milestone Description Due Date

I Interested Stakeholders and Partners Confirmed 1 September 2020

T Initial drone footage prepared of existing site and environment

I Establish an understanding of project development design values 1 December 2020

 Undertake preconstruction water monitoring on-farm stream
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I Build farmer wetland network

I Host site investigation with interested stakeholders a confirm wetland plan design

28 February 2021

Management and design plans complete
I Prepare and apply for resource consent application to Canterbury Regional Council

I Begin Construction

I Complete construction 1 October 2021

I Water monitoring data to be reviewed and analysed to identify trends in water
quality from natural wetlands and constructed wetlands.

 Host mahinga kai workshop and demonstration day with stakeholders and
community

I Annual drone footage of wetland progress provided

FUNDING OPPORTUNITIES

Fund Name Provider Amount Key Criteria
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Million Meters
Streams Project

Million Meters
Streams Project

Varies depending on scale
of project - normally up to
$100,000

Public/wider community involvement

Immediate Steps
Fund

Environment
Canterbury

$100,000 per year
contestable fund

Existing ecological heritage or
biodiversity requiring greater protection

Wetland Restoration
Funding

Hurunui District
Council

Unknown

Assistance with planting and fencing

The Rata Foundation

The Rata Foundation

Varies upwards of $10,000

Biodiversity projects focussed on
ecosystems in threatened environments
or that are severely depleted or under-
protected. Must demonstrate use of
locally eco-sourced plants for planting

SIFT (Canterbury
Sustainable Initiatives
Fund)

Sustainable Initiatives
Charitable Trust

$5,000 - $100,000

Groups or entities undertaking
Canterbury-based projects that create or
inspire long-term environmental benefits
and would not be possible without
external funding.

Community
Environment Fund

Ministry for the
Environment

$10,000 - $300,000

=

Legal entities undertaking projects over a
timeframe of 3 years, by which time the
projects objectives must have been met
or have become self-funding
Must contribute to one or more of:
Strengthening partnerships
Raising environmental awareness
Encouraging participation in
environmental initiatives in the
community
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Freshwater Ministry for the Minimum $400,000 Projects that will improve the quality and
Improvement Fund Environment availability of water in our lakes, rivers,
streams, groundwater & wetlands
Funding can only cover up to half of the
total estimated project cost.

Sustainable Food and Ministry for Primary Small Grants Up to Sustainable benefits to New Zealand and

Fibre Funding Industries $100,000 beyond business as usual

REPRESENTIVE ECOSYSTEMS

The United Nations Environment Programme (2018) defines an ecosystem as something that “includes all living things in a given area, as well as their interactions with each other, and
with their non-living environments (weather, earth, sun, soil, climate, atmosphere). Each organism has a role to play and contributes to the health and productivity of the ecosystem as a

whole.” Biodiversity within ecosystems therefore maintains diversity among living organisms, which is essential to ecosystem function & services delivery (FAO, 2018)

In the context of our district, this means naturally occurring (often indigenous) plants, animals, invertebrates (such as insects and worms), and microorganisms that exist individually but

thrive through mutual dependence with each other. It is these “thriving” ecosystems that offer us “Ecosystems Services”.

Adarn View farm Limited boarders the Waiau river, the proposed wetland area will be constructed on a tributary of the Waiau 1.5 km from the confluence.
The Waiau is a braided river considered an abundant supply of food that supports many species which can't be found anywhere else in the world. Braided
rivers provide feeding and nesting for approximately 25 species of native birds, with the majority classified as threatened and facing increased pressures as

the natural character of these dynamic systems are altered.

“The biologically rich braided rivers are one of mingevital eacdogicaldir&kfrommi ni ng

the mountains to the sea.’

River margins have an important role in buffering aquatic ecosystems from effects of adjoining land use and provide habitat for indigenous flora and fauna in

an otherwise highly modified landscape. The proposed wetland enhancement project is located within what would have been within the Waiau riparian

Environment
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margin hundreds of years ago and poses an opportunity to restore apart of the ancient alluvial flood. Therefore, our view is the restoration work definitively

represents the ecosystem that is typical of the Hurunui Waiau Water Zone.

DIVERSITY, PATTERN AND RAREITY

The most significant losses in indigenous habitat and biodiversity have occurred in lowland and coastal environments (<400m), where development has been, and continues to be, most
intensive. Around 90% of the previously extensive indigenous vegetation in these areas has been lost, and in some parts less than 1% remains. Lowland forests, shrublands, and indigenous
grasslands have been reduced to small, scattered fragments, which are threatened by changing land use, browsing pressure, edge effects, weeds and pests. Innumerable freshwater and
coastal wetlands have been drained and reclaimed, and many remaining wetlands are under threat from land use change and intensification, grazing, recreational impacts, and coastal
erosion. These lower elevation environments, where there has been the greatest loss of indigenous vegetation and habitat, represent the parts of the region where remaining indigenous

biodiversity is at the greatest risk of further loss.

Rivers, streams, lakes, wetlands and riparian areas provide important habitat for many freshwater fish, invertebrate, plant and bird species, but also act as ecological corridors and
‘stepping stones’ connecting different habitats and ecosystems. These freshwater habitats support a diverse range of indigenous freshwater fish, including the endemic endangered
Canterbury mudfish/kowaro, and in the northern most parts of the region, the threatened northern galaxias, dwarf galaxias, and shortjawed kokopu, which do not occur in other parts of
the region. However, many of these waterbodies have been and continue to be adversely impacted by the loss of riparian vegetation, and development within the wider Hurunui Waiau

catchment.

The originally extensive regional network of wetlands has been significantly reduced through draining and reclamation. Only about 10% of the original wetlands of the region remain, and

in coastal areas it is estimated to be only 5%. Remaining wetlands are subject to on-going pressure from increased development and land use intensification.

COMMUNITY EDUCATION - REPRESENTITIVENSS

It is widely agreed that Biodiversity in the Hurunui Waiau Water Zone, like much of the Canterbury plains, is degraded. Whilst intensive land use practises have proven economically

beneficial and growth in the primary sector has continued, indigenous biodiversity has almost universally decreased.

This project seeks to approach the issue from the perspective that before any collective restoration efforts are planned, sites of existing biodiversity in
the command area should first be identified so that efforts for further enhancement can be planned from these as starting points, therefore enabling

the protection of what we already have before investing in the creation of new habitats.
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RESOURCES and REFERENCING

Link addresses may change from time to time

Wetland Restoration Handbook, Monica Peters and Beverley Clarkson, 2010
https://www.landcareresearch.co.nz/publications/books/wetlands-handbook

Canterbury Maps

https://mapviewer.canterburymaps.govt.nz/

Living Streams Handbook Part 3: Planting and Maintenance — Environment Canterbury, 2017 (updated)

Native Forest Restoration — A Practical Guide, Tim Porteous, 1993
https://qgeiinationaltrust.org.nz/publications-and-resources/guides-and-handbooks/

Ecosourcing Code of Practice and Ethics, Chris Ferkins, Waitakere City Council, 2005 (Ecan policy to
come)

Wetland Types in New Zealand — Peter Johnson and Phillipe Gerbeaux, 2004
https://www.doc.govt.nz/documents/science-and-technical/WetlandsBW.pdf

Environment Canterbury Biodiversity Officer

National Wetland Trust
https://www.wetlandtrust.org.nz/

Mana Whenua (Runanga)
Global Biodiversity Information Facility (GBIF)

Inaturalist
https://inaturalist.nz/home

NZPCN

http://www.nzpcn.org.nz/

New Zealand Birds Online
http://nzbirdsonline.org.nz/

Queen Elizabeth Il National Trust
https://qeiinationaltrust.org.nz/

Canterbury Botanical Society
http://canterburybotanicalsociety.org.nz/

The Weed Control Handbook, Weedbusters, 2011

Weedbusters
https://www.weedbusters.org.nz/
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https://www.landcareresearch.co.nz/publications/books/wetlands-handbook
https://mapviewer.canterburymaps.govt.nz/
https://qeiinationaltrust.org.nz/publications-and-resources/guides-and-handbooks/
https://www.doc.govt.nz/documents/science-and-technical/WetlandsBW.pdf
https://www.wetlandtrust.org.nz/
https://inaturalist.nz/home
http://www.nzpcn.org.nz/
http://nzbirdsonline.org.nz/
https://qeiinationaltrust.org.nz/
http://canterburybotanicalsociety.org.nz/
https://www.weedbusters.org.nz/

