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Development pipeline for edge-of-field nutrient mitigation tools

Learning from doing

Farm &

Field-trials, =~ catchment- Guideline

Proof of Pilot-scal 4 ! delling & N
concept ltu ?cae mode Itng K‘) scale Jdevelopmentk‘) ACTION
established esting cos evaluation & regulatory

Adaptation

assessment
demonstration acceptance

Livestock exclusion
Wetland protection

* Riparian buffers

* Constructed wetlands

* Detainment bunds
* Woodchip bioreactors

P sorption filters .
' » Controlled drainage

+ \egetateddrains * Targeted buffers * Sediment traps
* 2-stagedrains * Filamentous algae nutrient scrubbers

« Saturated buffers * Flocculant-assisted detainment bunds

* Integrated buffers * (C-dosed woodchip bioreactors

* Functionalised woodchip bidreactors

Tanner-Revised Target: Nitrogen, Sediment/particulate P, Dissolved Phosphorus, Combination

April 2022



Why do we want to quantify performance ?

} Assess how well they work
A Different flow paths, seasonally and year to year

} Inform development of tools to guide
appropriate use
A Provide design and implementation guidance
¢ Size vs performance
¢ Cost: benefit
A Calibrate catchment models
¢ Assess cumulative WQ benefits and costs
¢ Compare against alternative mitigation approaches
¢ Optimise stacking of mitigations
A Support sound policy and regulation

} Save the planet!




Assessing Performance & Developing Guidance

I 2000FirstCWftield trialsctile drainage
} 2010First CW guidelines

r 2020Systematic review of fielscale performancegs. . ig
and rethink of our design e

1 2020-2025Field trials of ® generation CW desigriis |
} 2021 Technical guideline for DairyNZ '
} 2022Practitioners guide (+ DairyNZ)

} 2024-2025training courses for practitioners




NZ Field trials for wetland treatment of pastoral tile drainage
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A Enabled us to explore impact of
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different wetland sizes under realistic

flow and load regimes
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But surfaceflow CWs can intercept multiple flow paths

Sur@c/e runoff

/

- Artificial dra)'y{age
V4
¢ Subgyéace flow

N

Deep ndwater

*Unless caught once it emerges at the bottom of catchments

Climate, Freshwater & Ocean Science @/’ Taihoro Nukurangi



Performance review of fieldcale CW
treating agricultural runoff (2019)

A Focus on TN, nitrattl, TP, DRP & SS

A Only fieldscale mass balance studies

A 0.056% wetland : catchment ratio

A 20 studies satisfied our criteria

A 44 wetlands and 101 treatment years (17 for NZ)

o

A Few monitored all contaminants of interest he
A Most for different climate types & farming systems ;%

A Only NZ studies had pastoral agriculture as domi
land-use

A Others mainly cropping
A Tile drainage studies dominated

A Much less on surfaciows
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1. Initial
sedimentation
pond ~~<

Constructed Wetland
Practitioner Guide

2. Open water
zonesto  ---
disperse flow

3. 70% shallow |
vegetated -~ |
Zones :

\ / ‘
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A Standardised design A NZ case studies L SR
A Performance estimates A Industry buyin

A Planting and cost estimates? Regulatory acceptance

https://niwa.co.nz/freshwater/managementools/restorationtools/constructedwetland-guidelines




Expanding the Evidence Base to Demonstrate CW Perform
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Awatuna Taranaki

* New wetlands

Auckla

® Previously monitored




Warning: Wetlands are challenging to monitor

A Small catchments (<3000 ha): scarce flow and/or
water quality data, both needed for contaminant
loading!

A Multiple inflow points and different flow paths
operating & changing seasonally (sometimes very
flashy)

A Dynamic water balances (wetlands gain & lose water)

A Contaminant loading varies annually, seasonally
(baseflow, warm vs cool), & with storm events
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A Fortnightly grab samples + automated  Per CW per year Performance reporting &
sampling of & high flow events annually >60 grab samples catchment field days

A Continuous, telemetered data: >200,000 measurements Update models & ugcale
flow, nitrateN, turbidity & rainfall flow, nitrate-N, turbidity predictions
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Nitrate & turbidity sensors |
ISCO sampler hose intake &

Flow monitoring
(v-notch weir paired with stilling well &
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Shed with solar power and

telemetry array (inside);
ISCO autosampler (inside)g
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Rain gauge;




Piezometer wells
(sampling dissolved nutrients &
estimating seepage inflows)
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