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Sources and contributions to nutrient loadings?

Predicts cateh nt NJos!: fro‘

B

PASTORAL
FARMING

SEPTIC TANK

HUMAN EFFLUENT
FARM DAIRY DISPOSAL

EFFLUENT

Source: Environment New Zealand 2007, MfE.



Manawatu Catchment @ Upper George

Root zone N losses (catchment average):
N

Nitrogen attenuation factor (AF,)
= 16.2 kg per ha per year

root zone

=(N

rootzone " Nriver) / Nrootzone

= (16.2-6.9) / 100 {
=9.3/16.2=0.6

Nitrogen assimilative capacity:
Catchment average ~ 60% of root zone losses

Hydrology? Biogeochemical processes?

River N load (catchment average):

Source: Elwan et al. (2015), Massey University

N... =6.9 kg per ha per year

river



Sustainable primary production

Nitrogen Targeted investment
Attenuation Capacity in solutions, e.g.
> 807 High Capacity Areas:

Green . Sustainable Land Use
N reduction .
Intensification

Low Capacity Areas:
<50% N Duration controlled grazing
reduction Sheep/Goat milking
Cut and Carry Systems

Red

Example: The Danish national map of nitrate reduction classes.
(Source: Ernstsen et al., 2008)
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A collaborative, co-developed and co-funded research programme

Programme Co-ordination
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Developing techniques, methods and models
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In-field monitoring and observations
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De-nitrification: the key nitrogen attenuation process

Methods: Single Well ‘Push-Pull’ Test

 Labincubations and in-field
‘push-pull’ tests

* Isotope tracer techniques

* Excess N, (being developed EdelliTIE M

by GNS Sciences)
. = LSS e Test solution
* Molecular techniques - i ~ I injection
(being developed by > - e
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De-nitrification: the key nitrogen attenuation process

Groundwater de-nitrification? benign or not-benign?
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Relationships between nitrogen attenuation and

catchment characteristics

Nitrogen attenuation factor (AF,) =(N
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rootzone Nriver) / Nrootzone

Table 1: Results of linear regression analysis between the AF, valuas
and catchments characteristics
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Tararua Groundwater Management Zone (TGWMZ) (Elwan et al, 2015).

Baseflow Index (i.e. the ratio of baseflow / total streamflow)
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Prediction of nitrogen loads in the Rangitikei River

Model - Variable nitrogen attenuation factor (based on soil and rock types — FSL and QMAP layers)
n
River N load (tonyr*) =m ) A; * Ny * (1 — AFypr)(1 — AFy ;)

=1

Comparison of predicted vs. measured average annual soluble inorganic nitrogen (SIN)
loads in different sub-catchments of the river

Site . Rangitikei_Pukeokahu . Hautapu_Taihape . Rangitikei_Mangaweka . Rangitikei_Onepuhi . Rangitikei_McKelvies

400

300

200

100

error (simulated — meausred) (ton/yr)

m

0.5 AF Soils only Rocks only Soils & Rocks

Source: Singh et al, 2017.

A | _

i_i‘ MASSEY @ ’ Landcare Research Na.tlonil OUR LAND © Toitd te Whenua,
*E‘ RRLYERALIY : @ ) : SCICNCE ot T R steeni
- horizons Manaaki Whenua  (hallenges s

UNIVERSITY OF NEW ZEALAND reglonal councll




Prediction of nitrogen loads in the Rangitikei River

De-intensify (~9,800 ha) and Intensify (~83,000 ha) landuse (S3)

Root zone load

4000
o, 8 I I Root zone N losses increase by
= 4 55%
\."?/ River load
2
o 600 .
- River N load decreases by 6%

400

200 I

0
SO S1 S2 S3

Source: Horne et al, 2017. Scenario
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Concluding Remarks

* Opportunity to spatially align intensive high-value primary
production with naturally high contaminant attenuation capacity
areas

* Reduce water quality impacts, hence sustain and/or enhance
cultural resources, mahinga kai, taonga species.

* Collaborative, co-developed, co-funded research programme

* Developing cost-effective practical techniques, methods and
models

* Aligned with the OLW Challenge ‘Sources and Flows’ & ‘Land
Suitability’ programmes for wider applications
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