Farm Environmental Management

Plan: Dunstan Peaks, Clifton Downs and
Twinburn Stations



1. Introduction

The Water Quality Study (6wWQS6) funded by Mackenzi e
the additional irrigation proposed in the catchment could take place without significant adverse effects on
the environment providing that nutrient reduction occurred on the farms.

The process that was advocated for ensuring this on-farm nutrient reduction was through Farm
Environmental Management Planning. A clear process for building a Farm Environmental Management
Plan (FEMP) was laid out in the Water Quality Study and has been followed here. An overview
schematic of the process of building a FEMP is shown in Figure 1.

The responsibility of the implementation, monitoring and auditing of the plan lies with the farmer.

Figure 1: Overview schematic of the process to build a Farm Environmental Management Plan
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2. Farm Description

2.1 General farm description

This FEMP includes 3Clifombopsd td Besn kPoaks @samd O6Twi nbur
properties are owned and farmed by a family company. Dunstan Peaks and Twinburn are typical high

country properties with developed flats to extensive high altitude native country. Clifton Downs is lower

altitude situated in the heart of the valley and predominantly flats.

Location Map




Map C: Location Map for Clifton Downs
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Map E: Area irrigated on Twinburn Station
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Map F: Area irrigated on Dunstan Peaks Station
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MAP G: DISCHARGE POINT INTO TWADDLES CREEK



Point of diversion of Twaddle

MAP H: AREA IRRIGATED AT CLIFTON DOWNS

Map H: Area Irrigated on Clifton Downs Station

Table 1.

Cover utilisation by season and stock class for current system

Cover utilisation by season and stock class - CURRENT

Class of stock | Spring Summer Autumn Winter

Ewes Grass flats Oversown hill Native Oversown hill
Hoggets Grass flats Grass flats Oversown hill Oversown hill
Beef Breeding Grass flats Oversown Hill Native Oversown Hill
Cows

R1 Heifers Grass flats Grass flats Grass flats Oversown Hill
Deer Grass flats Grass flats Grass flats Grass flats




Photo A: Existing Border dyke system

2.2 Proposed farming system

These properties have had irrigation for some time (atleasts i nce t he 19706s) .
formed the basis of the way in which the properties are operated. Therefore, the current method of
farming outlined above, reflects the way in which the properties are operated.

Havi

Table 2. Cover utilisation by season and stock class for proposed system

Cover utilisation by season and stock class - PROPOSED
Class of stock | Spring Summer Autumn Winter
Ewes Grass flats Oversown hill Native Oversown hill
Hoggets Grass flats Grass flats Oversown hill Oversown hill
Beef Breeding Grass flats Oversown Hill Native Oversown Hill
cows
R1 Heifers Grass flats Grass flats Grass flats Oversown Hill
R1 Steers Grass flats Grass flats Grass flats Grass flats
Deer Grass flats Grass flats Grass flats Grass flats

To renew a paddock each season for continued grass production/improvement.

2.3 Soils

Clifton Downs is a combination of rich peat soils and silt loom. Dunstan Peaks and Twinburn are silt

loom composition.
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Photo B: Pasture cover on Dunstan Peaks

Photo C: Pasture Cover on Twinburn

2.4 Topography
Clifton Downs: 500-700m predominantly flat with warm hill block
Dunstan Peaks: 560-1800m Balanced property with a combination of sunny and dark facing hills

Twinburn: 630-1800m Warm NW facing property



Photo D: Dunstan Peaks

Photo E: General Topography. Looking back towards Dunstan peaks (to the left) and Twinbur n6s homestead (on the



Photo F: Topography of Twinburn. Area irrigated in the foreground.

2.5 Climate

All temperature and rainfall is accurately reflected by the met station site on neighbouring property Tara
Hills. You can expect a snowfall at less 3-4 times each winter to low altitude. The depth and duration it
stays on ground depends on the soil temperature and weather conditions following the snow fall. Snow
typically disappears quickly in the spring with the arrival of warm North West winds. It is difficult to rely
on summer/autumn rain hence the valuable contribution irrigated grass flats gives us to a farming
operation in this catchment.

Photo G: Winter snow



Dunstan Peaks With

Mean Annual Rainfall (Tait et al. 2006)

Map G: Mean annual rainfall i Dunstan Peaks

Clifton Downs With
Mean Annual Rainfall (Tait et al. 2006)

-

Map H: Mean annual rainfall i Clifton Downs
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Mean Annual Rainfall (Tait et al. 2006)
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Map I: Mean annual rainfall i Twinburn



3. Environmental Context

The environmental context of the farm is a reference both to local and wider receiving environments.

4

Map K: Surface water receiving environment i Clifton Downs



Map M: Groundwater receiving environment i Dunstan Peaks



Map N: Groundwater receiving environment i Clifton Downs
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Map O: Groundwater receiving environment - Twinburn
3.1 Water Quality Study receiving environments and mitigation requirements

Dunstan Peaks, Clifton Downs and Twinburn Stations, according to the WQS, lies in the Omarama

Stream surface water catchment and Omarama Stream and Ahuriri River groundwater catchments.
These maps are shown above.

Table 3 shows the calculated nutrient mitigation requirement of the receiving environments determined in

the WQS and the resulting thresholds for N and P for Dunstan Peaks, Clifton Downs and Twinburn
Stations.



For this farm, the Lake Benmore mitigation requirements are the most stringent. These mitigation
requirements cap Dunstan Peaks, Twinburn and Clifton Downs Stati on6s nut r i e 28109kgs c h a
N per annum and 534 kg P per annum.

3.2

The areas irrigated receiving environments are the upper reaches of the Omarama Stream, Middle Gully,
Twaddles Creek and the Clifton Downs Swamp. The lower reaches of the Omarama Stream are included
with the area identified as having outstanding wildlife values and important freshwater fish habitat. So
much so that in these area are protected by a National Water Conservation (Ahuriri River) Order 1990.

Local receiving environments

Table 3 Water Quality Study mitigation requirements for Clifton Downs/ Dunstan Peaks /
Twinburn
Stream mitigation Secondary Stream Secondary GWR Lake
required for Stream mitigation | mitigation Stream mitigation Mitigation
periphyton kg/ha required for required for mitigation required required kg/ha
irrigated land periphyton kg/ha | ANZECC required for kag/ha irrigated land
irrigated land kg/ha irrigated | ANZECC irrigated
land kg/hairrigated | land
land
N 0 0 0 0 0 10.7
P 0 0.90 0 0.10 0 11




4.

4.1

Farm Environmental Management Plan development

Stage 11 Mandatory good agricultural practices

The table below shows the mandatory good agricultural practices that will be adopted. These include the
base assumptions of OVERSEER and therefore help validate the use of the model on the farm.

Table 4

Mandatory good agricultural practices

Mandatory good agricultural
practices

What these practices mean on farm

Fertilisers applied according to
code of practice for fertiliser use

The fertiliser user s bsuetha eheref |
fertilisers are used that they are used safely, responsibly and
effectively and in a way that avoids, remedies or mitigates any
adverse environmental effects. The code of practice includes
guidance on fertiliser use, application, storage, transport, handling
and disposal.

Use a fertiliser recommendation
system (nutrient budget) and
account for all sources of nutrients
including applied effluents and soil
reservoirs accounted for

Planning fertiliser applications to all crops, determining crop
requirement and accounting for soil nutrients and organic nutrient
supplies, all reduce the risks of applying excessive fertiliser above
the crop requirement. This maximises the economic return from
the use of fertilisers and reduces the risk of causing nutrient
pollution of the environment

Accounting for all sources of nutrients including imported sources
and soil reservoirs is an important management measure in all
farming systems and become especially important on farms where
manure is produced and applied to the land. The re-application of
organic manures to land is often thought of as a disposal of a
waste product, and the available nutrients within the organic
manures are not accounted for. The use of an integrated nutrient
budgeting tool such as OVERSEER automatically accounts for
nutrients supplied in organic manures.

Fertiliser application applied
evenly

The even application of fertiliser is an assumption of the
OVERSEER model as included in the fertiliser code of practice.
Fertiliser spreaders should be tested and calibrated in-house at
least annually and every 5 years by an independent auditor.

Irrigation and effluent applied
evenly

The even application of water and or effluent is an assumption of
the OVERSEER model. Irrigators should be tested and calibrated
in-house at least annually and then every 5 years in accordance
with the code of practice for irrigation evaluation by a qualified
irrigation auditor.

Crop, cultivation, nutrient inputs
and yield records kept per farm
management unit

Maintaining good crop input records is important for:

e The calculation of cumulative annual organic fertiliser
applications and also their contribution to long term
nutrient supply;

e The prediction of realistic crop yields that are used to
determine crop requirements;

e Providing accurate inputs to the OVERSEER nutrient
budgeting model that is being used here as a proxy for
measuring diffuse nutrient losses.

Good design of irrigation systems

Design will match soil properties and low application amounts on
shallower soil to prevent summer drainage.




Mandatory good agricultural What these practices mean on farm

practices

Robust irrigation scheduling Good irrigation scheduling to prevent summer drainage.
Supplement and feeding out To be addressed in the Farm Environmental Risk Assessment.
management

Winter grazing management To be addressed in the Farm Environmental Risk Assessment.

4.2 Stage 217 OVERSEER and meeting WQS mitigation requirements

The WQS thresholds set for Dunstan Peaks, Clifton Downs and Twinburn Stations, using the most
stringent nutrient mitigation requirement, are 28,109 kg N/year and 534 kg P/year. The table below
shows the output from OVERSEER for the modelled proposed farming system at Dunstan Peaks, Clifton
Downs and Twinburn Stations. The results illustrate that the proposed farm system losses as modelled
by OVERSEER are within the thresholds set out by the WQS. Management or mitigation strategies that
have been used to meet this threshold are detailed in Section 5.

Table 5 Total N and P losses modelled by OVERSEER for the proposed farming system on
Dunstan Peaks, Clifton Downs and Twinburn Stations and WQS thresholds

OVERSEER modelling WQS threshold kg/year
outputs kgl/year
Total N leaching/runoff 19071 28,109
Total P leaching/runoff 473 534
4.3 Stage 371 Identification and mitigation of site specific environmental risks

The Farm Environmental Risk Assessment FERA has been undertaken on the existing farming system at
all three properties and has highlighted potential soil and water risks. These risks are described below.
The full FERA is attached as Appendix A.

The FERA focused on the irrigation areas; existing or proposed and any intensively farmed areas in the
farming system.

4.3.1 Soil Risk

The risks associated with soil are that although wi
vulnerability to wind erosion. The continuation of irrigation will ensure that ground cover levels are
upheld and will reduce the risks associated with bare ground and wind erosion

4.3.2 Water risks

The risk associated with water is that stock are not restricted from entering all of the head races of the
border dykes. Dunstan Peaks has a proposed conversion plan to convert to spray irrigation whereby the
water flow in the headraces will cease.

4.3.3 Site specific management measures and mitigation measures in place

1. Culverts are evident on streams within the irrigated area as are stock bridges.



Photo H: Stock and Vehicle Bridge crossing the upper reaches of the Omarama Stream

2. Fodder crops are grown as part of the pasture renewal process, ensuring that organic matter
levels are not depleted in only a few paddocks. Regrassing after winter grazed fodder crops will
be at the earliest opportunity.

3. Cultivation and Trafficking

Direct drilling is the primary method for renewing pasture. Inversion tillage is used if required to break in
(cultivate for the first time) any new pastures and occasionally soil can be left bare over winter. Inversion
tillage is used at the most appropriate time to reduce the potential effects of wind erosion

Stock are grazed over winter and trafficking of soils when wet does occur. Annual monitoring and
identification of soil compaction and documented remedial actions taken will ensure any soil compaction
due to stock grazing over winter is identified.

4. Compaction

Soil around water troughs is not compacted nor does pugging occur at present. If compaction does
occur then this will be assessed during the annual soil compaction survey and remedial action taken if
required.

5. Runoff

There is no evidence of track runoff entering a watercourse. This will be monitored as part of the annual
track survey. Annual monitoring and identification of track runoff and documented remedial actions taken
will ensure any track runoff entering a watercourse is identified.

There is the potential for runoff from the borderdykes at Twinburn entering the Omarama Stream via the
discharge point. Due to the Omarama Stream going underground approximately 200m below the
borderdyke discharge point it was deemed not necessary to plant a filter strip prior to discharge. Water
quality testing is also being undertaken at the Twinburn bridge, this being below the discharge location
and prior to the Omarama Stream going underground.

6. Erosion

There is no evidence of stock induced bank side erosion in the Omarama River or Twaddles Stream.
This will be monitored as part of an annual survey, as outlined in Table 8.



4.3.4 General issues on extensive high country farming systems

In extensive high country farming systems there are a number of issues that on more intensive farming
systems would be assessed as being a risk to water quality but on extensive high country farming
systems they have not been defined as a risk due to the extensive nature of the farming systems and the
lower stocking rate per hectare. Some of these general issues have been identified below:

1.

There will be areas within the farming system where tracks will cross waterways; these are tracks
that are used irregularly, in extensive areas of the farm.

There are also areas within a high country farming system where stock will have unrestricted access
to streams for crossings and stock water. This is essential access for stock movement and stock
water. On most farms there are a number of small creeks/streams that flow within the hill country
and it would be logistically impossible to place stock crossings on all of these. There is also the
need for stock to move across streams/creeks within a block (paddock) for grazing access. A
reticulated water system would be unsustainable in the hill country as troughs would freeze solid in
the winter months, preventing access to fresh drinking water.

Swamps/heavy grounds are an integral area in a high country farming system; they provide a water
source and good grazing for stock in dry years. In undertaking the FERA it has been identified that
all swamps/heavy ground need to be monitored to ensure that bank erosion, compaction and
pugging does not occur.

Wind erosion is a significant issue in the upper Waitaki Catchment. The sparse vegetation on large
areas of land in the Mackenzie Basin gives little protection to the shallow, friable soils which continue
to be eroded by frost heave and westerly winds. A mean soil loss of 0.22 mm/year or 2.2 tonnes of
soil lost per hectare across a number of sites within the Mackenzie Basin has been reported. While it
cannot be assumed from this information that erosion rates will continue at this level in the future, the
results do confirm a strong relationship between the percentage of vegetation cover and erosion risk.
The problem of bare ground and exposure to wind erosion has been compounded since the early
1990s by the rapid spread of hieracium particularly on the poorest soils. One of the most significant
impacts of further irrigation in this area would be a reduction in the amount of bare ground and
corresponding reduction in wind erosion risk. (Environmental, Economic and social impacts of
irrigation in the Mackenzie Basin. Ministry for the Environment, February 2005.)

Monitoring and identification of any problems arising for the above issues has been included in Table
8.



5. Farm Environmental Management Plan for Dunstan
Peaks, Clifton Downs and Twinburn Stations

5.1 Mitigation measures and management options adopted on Dunstan Peaks,
Clifton Downs and Twinburn Stations

The table below shows the all the mitigation and management tools that are proposed to be undertaken
on Dunstan Peaks, Clifton Downs and Twinburn Stations. Measures indicated as

, and those indicated as FEMP stage 3 are mitigation measures chosen to
ameliorate site specific environmental risks on the farm..

Table 7 indicates in brief how the measures are to be monitored and audited.

Table 6. Table of mitigation options, monitoring and auditing for Dunstan Peaks, Clifton
Downs and Twinburn Stations

FEMP
stage Measure Monitoring Auditing

. - ) Surface water testing of
Establish a minimum of 5m vegetation  T\addles Creek prior to

buffer between the Clifton Downs swamp, e cropped land. (Tara
Twaddles Creek and all other Hills monitors downstream
permanently flowing waterways and the 5, omarama Stream and
3 cultivated/cropped land at Clifton Downs  Tin Peaks Station will Annual auditing visit.




FEMP
stage Measure Monitoring Auditing

monitor Clifton Drain)

Proposed partial conversion to spray Annual audit report until conversion
3 irrigation at Dunstan Peaks Photos and location map completed

20 metre layback from any water way
when applying fertiliser by land based
3 application e.g. bulk spreader Field records Annual Audit report

Monitor and manage stock access, stock
type and stock number fromall Location plan and photos in first audit
permanently flowing waterways within report
other non irrigated intensively farmed Location Plan of
3 areas waterways and photos

Photo I: Clifton Downswampcultivated land for croppingThis practice has been ongoing for at least the past 15 years.

Map P: Mitigation measures at Clifton Downshe swamp as it exists today is not as extensive as indicated on the below topo map. The land
from the culvert location back towards the Hlall dry and currently cropped. The above photo is taken looking from the culvert towards the
lower reaches of the swamp (the top of the below map)

Clifton Downs Swamp

a

Culvert location (photo | is
taken just before you cross
this culvert)

Most of the area shown on this map as swamp is in fa
cultivatedfor crop (see Photo I).

A suitable vegetation buffer of a minimum of 5metres

proposed from albermanentvaterways running through
the cultivated area



