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The consequences of Nitrogen pollution in New Zealand have now become well known and the need for further
research in the area of nitrogen pollution, particularly in regards to nitrogen leaching to groundwater and runoff
into waterways is becoming increasingly evident.

Taupo District Council recently expanded its land disposal scheme to minimise nutrient inputs from point source
discharges into the Lake Taupo and Waikato River catchments. A combined scheme now has the potential to
irigate up to 12,000 m3/d of treated wastewater effluent across almost 500 hectares of farmland around the
periphery of the Taupo urban area. The cut and carry haylage crop is bailed and sold to farmers as part of this
sustainable reuse initiative and helps to fund the scheme which now represents the largest municipal
wastewater irrigation scheme in New Zealand.

Taupo District Council has shown, through this initiative, its commitment to meet with the requirements of the
Lake Taupo 20/20 Taupo-nui-a-Tia Action Plan programme agreed to by Taupo District Council, Environment
Waikato and Ngati Tuwharetoa iwi. This programme seeks a 20% reduction of manageable nitrogen inputs into
the Lake by the year 2020.

SCHEME DESIGN

Wastewater reticulated from the Taupo catchment is treated at the Taupo Wastewater Treatment Plant (WWTP).
From here, treated effluent is conveyed via a 4.6km rising main to the existing Rakaunui Road Land Disposal
Scheme (LDS) where the flow is either irrigated or on-pumped a further 4.5km to the new View Road LDS.

The new View Road site is characterised by pumice soils, with four major soil types being identified Atiamuri,
Whenuaroa, Tauhara and Waipahihi soil series. These soils are well to moderately well drained soils and have
developed from Taupo formation either as air fall tephra deposits or as reworked alluvial material.

The following work was required to implement the new scheme:
Rakaunui Road LDS Modifications

The Rakaunui Road LDS had to be re-plumbed to provide a 160m wide corridor of un-irrigated land to dissect the
site to cater for the ETA road corridor. Approximately 18.7ha of the existing disposal area was decommissioned to
accommodate the ETA. As such, the net irrigable area at the Rakaunui Rd LDS was reduced from 136.7 ha to
118ha.

Conveyance to View Road

A number of potential configurations were possible for the storage and conveyance of the flows from the Taupo
WWTP to the Rakaunui Rd LDS and further to the new View Rd LDS. An in-line booster pump station at the
existing Rakaunui Rd LDS was selected as the preferred option to avoid increasing the working pressures in the
existing system and to maintain flexibility for future land use change at the existing Rakaunui Road holding pond
site.

Irrigators

The Rakaunui Road LDS site commissioned in
1995 comprises various blocks of pop-up
sprinklers. For the View Road scheme several
methods of effluent application were reviewed
during the options analysis stage for the new View
Road LDS. Subsurface irrigation was ruled out
due to the high capital cost per ha, high
maintenance cost and application of effluent
below the surface would increase the chance of
nitrogen leaching into the groundwater table and
not being taken up by the pasture.

Due to the issues encountered and high maintenance costs experienced at Rakaunui Road, a number of surface
irrigation systems were evaluated as an alternative land application method. The evaluation showed that centre-
pivot irrigators had the lowest combined capital and operational (lifetime) cost per hectare.

Minimising the Carbon Foot Print

Taupo District Council have sought to minimise the carbon foot print by selecting an energy efficient conveyance
and irrigation system and by also sequesting carbon by planting up to 3.7ha of trees around the site buffer zone.
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In collaboration with the University of Waikato and AWT New Zealand
Ltd, Taupo District Council is undertaking nitrogen loading rate trials at
the View Road Land Disposal Scheme in Taupo. The aim of the trials is
to determine the relationship between nitrogen loading rates and
nitrogen leaching rates, which can be used to investigate methods /
practises to reduce leachate rates from this and other land disposal
schemes in future.
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Measurements over time from ground water monitoring wells at the
existing Rakaunui Road Land Disposal Scheme have shown a slow but
continued increase in nitrate concentration in the ground water migrating
across the site. These results are presented in the Figure below.
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Given the slow but constant increase in nitrate
levels at the Rakaunui Road site, Environment
Waikato has taken a precautionary approach
and consented the new scheme with a lower
nitrogen application rate of 550kg Nha'yr .
This rate was lower than the rate suggested
by Ag Research (650kg Nha-lyr 1) for the new
scheme. Ag Research had based the rate of
650kg Nha'yr -* on growing a new rye grass
A species that maximises nitrogen uptake.
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Trial Methodology

The new View Road Land Disposal System (LDS) is naturally segregated by the use of eight fixed centre pivot travelling
irrigators. This provides an opportunity to divide the irrigators into sectors where different rates of effluent can be applied.
The irrigators operate at a constant flow, where the rate of application on the ground can be altered by adjusting the travel
speed of the irrigator. This gives the opportunity to have several replicates of different application rates across the site. In
brief the trial methodology will allow for:

* 72 trial plots - three loading rates (450, 550 and 650kg/halyr)

* Two soil types (Atiamuri gritty sandy loam and Whanuaroa gravelly sandy loam)

* Loading rates determined by pivot irrigator speed

Control plots on site that receive no irrigation water, only rainfall, and are subject to the same management practices (such
as harvesting, fertiliser and herbicide application etc.) as the rest of the site have also been identified.

Details of the trial plots are shown in the figure below.

Trial Aims

The outcome of the nitrogen trials will allow
for:

« Nitrogen balance for site — more accurate
than Overseer® and/or may allow for
better calibration of the overseer nitrogen
model

« Relationship between leaching rate and
loading rates — can be directly calculated

* Determine whether TDC can sustainably
apply wastewater at great TN loading rate

Conclusions

The Taupo Land Disposal Scheme is New Zealand’s largest municipal wastewater irrigation scheme. It provides an effective
nitrogen recovery and beneficial re-use avenue for up to 12,000m3/d of treated wastewater.

The cut and carry ryegrass crop is bailed and sold to farmers for dry-stock fodder generating a substantial income (Circa $ 700k
pa) to defray operating costs of the scheme.

The scheme design presented a number of engineering challenges including a substantial reconfiguration of the existing
Rakaunui Road scheme to allow for a new state highway to pass through the site, a significant extension to the conveyance
system, management of several interrelated contracts and a control and automation system across 3 sites.

Within the proposed planting of the buffer zones it will be possible to ensure that the scheme remains carbon neutral for a period
of 5-15 years.

As part of monitoring the scheme the Taupo District Council has implemented research trials that will allow relationships
between nitrogen application rates, nitrogen uptake into plant matter and nitrogen leaching rates to be clearly established from
field trials. This work will provide the opportunity to set environmentally sustainable application rates to this and other schemes
over the longer term.



