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Thomsons Creek Wetland- Starting point




Constructed
_wetland design

Existing Farm Bridge to remain

Existing Streams

Sedimentation Trap No. 1
130m long x 5m wide

Rock Lined Diversion Weir
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Proposed Extents of Wetland Area

Proposed Wooden and Gravel
Walkway Around Perimeter of
Proposed Wetland

Precast Concrete Weir and Rock Lined Ea
Embankments on both sides. Refer to shee
C30 and C31 for Weir details.

Remove "Hatched" Willows
fromWithin the Wetland area

”
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Existing Willows Outside
Wetland Area to Remain

Existing Railway Bridge

Existing Perimeter Fence



Planting

Open water (>0.5 m depth) p | dan

Existing Farm B

Carex secta, purei (0.1-0.3 m)

Existing Streams

Sedimentation Trap No. 1
130m long x 5m wide

Rock Lined Diversion Weir

Existing Stream

Precast Concrete Weir and Rock Lined Ea
Embankments on both sides. Refer to shee
C30 and C31 for Weir details.

Proposed Extents of Wetland Area

Proposed Wooden and Gravel
Walkway Around Perimeter of
Proposed Wetland

Remove "Hatched" Willows
fromWithin the Wetland area
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Existing Perimeter Fence

Existing Willows Outside
Wetland Area to Remain

Existing Railway Bridge
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How it should look when plants established







Managing farm run-off
with constructed wetlands




 \Wetlands treated as wastelands

Outline:

e \WWetlands treated as assets










Habitat &

3 - | R .:-': ; -\ . i . .. : 3 | =¥ ] < ¢ - : n e i . f.' -‘,-Ii:‘,'e
( — £ = r—— T el NG Me s . Recreation &

mahinga kai
J«Eﬁ\

¥

&

Culturalresotirces . =/ y‘c

N
., -



WETLANDS- Kidneys of the landscape

Interface between land & water
e Buffer storm-flows
e Sustain base-flows
Filter out
e Suspended sediment
* Nutrients
e other contaminants

Climate, Freshwater & Ocean Science



Relatively simple nature-based option

Replicate water “filtration” processes of natural wetlands
e Can remove sediment, nutrients and bugs from farm run-off
e Can often be sited on lower productivity areas of farm

Enhance on-farm biodiversity, mahinga kai and aesthetics
e Can store carbon and reduce net greenhouse gas emissions
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NEW Constructed Wetland Guide

e NIWA teamed up with DairyNZ to assess
performance and develop new guidance to help
incentivise uptake

e Robust development process

— Practitioner Technical Group to inform development and
endorse suitability of guidelines

— Endorsed by most councils, WRA, F&GNZ

e Freely available to download on NIWA and DairyNZ
websites

WWWw.niwa.co.nz  www.dairynz.co.nz _ AN
Climate, Freshwater & Ocean Science DGiI’)/NZ ~ @/’ M!uﬂn



SURFACE-FLC.)W CONSTRUCTED WETLANDS 5 .
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Wetland design L Initial ~ 2.Openwater 3 709 shallow

sedimentation zones to vegetated zones
pond disperse flow /

A.

Sedimentation Inlet Zone Outlet Zone

Pond

Planted Wetland
Zone

Integrated Planted Wetland Outlet Zone
Sediment Pond & Zone
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Vegetation

e Plant selection |
e Planting and weed e s e =

raupo, bulrush mokuautoto, jointed kuta, tall spike-rush, spike-sedge kapungawha, Lake club-rush
m a n a e m e nt (planting depth 0-40cm) twig-bush, baumea (planting depth 20-60cm) planting depth 0-40cm
(planting depth 0-40cm)

O O e——— O il

Open water Shallow water planted Wet margir bank
(204 m depth) zones (0.2-0.4 m depth) (¢-0.2 m depth)

Bollvaschoenies Muwialiiis and Corex secla, purs, makura C. germminate, O feisomnkang arnd Austroderia rchandii, A fulvids,
B. mediangs, puris grass, C wirgola, rowlahl carex A fostoe, Toeioe
kuikuraho, fehaaia, her

Suggested plants
- Harakeke/flax
Suggested plants _ Toetoe

Suggesfedplmtx - Harakekefflax - Tikouka/
Suggested plants = Lo - Toetoe cabbage tree
- Kutaftall - Umbrellazedge . Purei/carex - Manuka
Suggested plants spike-sedge - Lake clubrush - Wiwirushes - Coprozma
- :"pcl:lﬂ"::d . Jointed twig-rush - Jointed twag-nsh - Krihikntan
by submerged - I..bke clubrush - Harakeke/flax - Mahoe
Figure 15. Planting zones and typical plant species.
Climate, Freshwater & Ocean Science Cordyline oustralls, o kaukd, Cypers wshiaius, loetoe Phavemiurn tenay, hatakeke, Aot (reasve ntreduced

cbbage lree upokolangata, giant umbreda Mews Zealand flas species wich as Glyceria
sl ITRTRAT, Pt Paeslrals



Guidance

e Size

e Flow paths intercepted
e Shape and arrangement
e Sediment pond

e |n-let/out-let structure
e Embankments

e Maintenance

e Costings

e Case-studies

Climate, Freshwater & Ocean Science



Size matters |

(@ Wetland WQ performance
related to size

(© Also location and design

(@ Proportion of flow intercepted

(@ Flow variability

(©Shape / Hydraulic efficiency
(@ Plant cover

(©Temperature

)% NIWA
C[Emate, Freshwatef & Ol:ean Science / Taihoro Nukurangi



Performance estimates - Nitrogen
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Climate, Freshwater & Ocean Science

Assume normal NZ pastoral farming practices,
climate conditions and flat to rolling landscapes
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Treatment varies
with changing
inflows &

concentrations
(=load)

Performance will
vary each year

Toenepi wetland, Waikato 2003/4

1% catchment —— In load -modelled ----Qut load -modelled
Nitrate-N = In load -measured + outload -measured
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Farm run-off and drainage varies markedly from year to year
- Wetland performance will vary with it
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Suspended sediment
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Phosphorus

11}
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Wetland as percentage of contributing catchment

Climate, Freshwater & Ocean Science

Assume normal NZ pastoral farming practices,
climate conditions and flat to rolling landscapes

Estimates limited to
wetlands receiving
mainly particulate-
associated P with soil
clay content <35%
Work continuing to
identify ways to
enhance retention of
dissolved P



- Consider your oals.
Steps to develop " 0

it phosphorus? Do you need to control sediment
or slow flood flows? Do you want to improve the

a constructed iy
wetland

mana whenua? Is a good duck hunting site one of h v
your motivations? \

Find the expertise
you need.

Some organisations offer support for wetland development.
Your regional council’s land or freshwater management team is
a good place to start. Landcare Trust, DairyNZ, Fish and Game
or your farm advisor may also be able to help. A good digger
driver and nursery that can supply appropriate plants will also be
important for a successful project.

- identify the location and
a basic desr'gn concept.
This will give you a good starting point. If you
haven’t already, connecting with local iwi at
this point is a good idea. There may be local
considerations or important species to look

QO...’)

=}

out for.
Check on cOnsenting
requirements.
..c..i..‘lt.‘
- You may need a consent, or ideally, you
may be able to avoid triggering one. Some
wmbdpomﬂdtﬂggersluawm
include proximity to watercourses and
natural wetlands; the amount of soil you
are moving; fish passage requirements; and
mana whenua concerns.
Develop a detailed p!an and costing. \
| | o oty b s e 7 NIWA
Climate, Freshwater & Ocean Science requirements and expertise needed. If you are employing Taihoro Nukurangi
mmbcamﬂyulmdand.immemun;to
ensure your goals are met.



Maintenance needs
Constructed wetland:

Remove sediment from pond

Climate, Freshwater & Ocean Science

tain fences:

&L

Taihoro Nukurangi



Tukipo, Hawke’™s Bay

Building the evidence base * NEW mornitoring sites

Previously monitored

+ Basic monitoring

NEW ZEALAND

Ministry for Primary Industries
Manatd Ahu Matua
e —



Small wetlands work too

e




- Getting your eyein . |
| Identifying sites on your farm where|
wetlands fit easily into the landscape




Other edge-of-field and waterway
mitigation options to consider

: /o
Grass Planted Multi-function - Filamentous algal

Riparian Riparian Riparian nutrient scrubbers
Buffer Buffer Buffer

RI pa rian bUffe rs About 1,5 times wider than the
channel upstream

/ 2 5 Gentle slope edge

Length: 4 to 10 times the channel width

Detainment bunds

Detainment bund (ﬁ;:tr::overﬂow Ephemeral stream inflow
delivering sediments and
l nutrients
Pond discharge Upstand riser -

-

Woodchip bioreactors

; . Ponded water
Climate, Freshwater & Ocean Science Discharge pipe Plugged outlet valve




Conclusions: Wetlands as mitigation assets

New nutrient management tool for farmers
e Performance estimates can be used for nutrient budgeting and farm plans
Strengths
* Multiple contaminants and flow paths, robust, low maintenance
* Biodiversity and aesthetics
#1 On-farm management of soils, nutrients & grazing
#2 protect and rehabilitate existing wetlands
#3 construct wetlands (or apply other mitigations)
e 1-5% of catchment area in wetlands

* Focus on key contaminant flow paths

* Maximise performance through good design & implementation WWW.Niwa.co.nz
www.dairynz.co.nz
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e Thompson’s Project and Otago Catchments Community; Manuherikia CG

e MIfE for funding the Thompsons Creek Wetland as an exemplar demonstration project
e Pete, the farmer who provided the land

e Nicola McGrouther for co-ordination and project management

e Matt Hickey and ORC for providing flow estimates and WQ data for the catchment

e Brendan Sheehan for engineering design, and supervision

e Contractors for making it happen in very challenging conditions

e Jo Wakelin for supervising plant supply and planting

e Many others and the amazing local community that has got behind the project

Thanks to

e More broadly for supporting work on constructed wetlands for management of agricultural run-off
— Farmers who have provided support and access to their land
— LMOs and many other partners for assistance with field trials & monitoring
— Funding from MBIE, the dairy industry, regional councils, WRA and MPI

— DairyNZ who have assisted with funding and development of the practical guidelines
— Practitioner Technical Advisory Group

N
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