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1. Introduction

The Water Quality Study (6WQSd6) funded by
found that 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 WQS and has been followed here. An overview
schematic of the process of building a FEMP is shown in Figure 1 below.

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

The original FEMP was cewritten by the author of this updated report with Aqualinc
Research Limited and has been updated by Ryder Consulting at the request of Killermont
Station.

1.1 Purpose of a Farm Environmental Management Plan

This Farm Environmental Management Plan (FEMP) has been written to serve two purposes,
to ensure the proposed farm system can meet the nutrient mitigation requirements set out

by the Water Quality Study, and to identify and m itigate other farm specific environmental
risks that arise from the inherent characteristics of the farm or from the proposed farm
system and its management. These farm specific risks include uncontrolled discharges that
are not identified in farm nutrient  budget modelling but that may still have an environmental
effect.

1.2 Why use a Farm Environmental Management Plan?

Farm management planning and the use of best management practices and mitigation
methods are commonly used to reduce diffuse pollution from far ms.

Diffuse pollution, as the name suggests, does not come from a single traceable source. In
many cases the impacts are both temporally and spatially distanced from the source. This
makes measurement from and traceability to an individual property difficu  It. For this reason,
instead of measuring the losses, the emphasis is placed on the implementation of techniques
that are known to reduce the contaminant.

1.3 Scope of a Farm Environmental Management Plan
The development of a FEMP is divided into four section s:

Ma c k ¢



0 The first section describes Mandatory Good Agricultural Practices (MGAPS) that need to be
implemented across the farm, and include the base assumptions of the OVERSEER model.
This helps to validate the use of the model on the property;

0 The second section involves the construction of a representative farm model in OVERSEER
and demonstrating the fulfilment of the nutrient mitigation required by the Water Quality
Study; and

0 The third section involves the identification and mitigation of site  -specific environmental
risks.

0 The fourth section describes the proposed monitoring and auditing strategy.

Figure 1  An overview schematic of the process of building a Farm Environmental
Management Plan

Identification of site Total N and P losses
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'S
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Monitoring and

! In the future, should an alternative model be used, the assumptions for that model would need to be specified in this good
agricultural practice section.



Farm Description

Killermont Station is situated approximately 10 km to the east of Omarama ( Figure 2Error!
Reference source not found. ). The station is generally flat and extends over two distinct
terraces and is approximately 3,693 ha. Irrigation currently occurs ov er approximately 70 ha
of t he property. The station currently runs sheep, deer and cattle .

Figure 2

Location map for Killermont

Station (map provided by GHD Ltd)
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Figure 3 Current land use on Kil lermont Station (photo by Aqualinc)

2.1 Soils

The soils on Killermont Station (excluding hill country) are Mackenzie series. They are
predominantly shallow and stony and excessively to somewhat excessively well drained, and
are characterized by sandy loam to very stony loamy sand top soils and B horizons over very
stony sand C horizons below 30 cm. Most variations in soil properties are related to depth and
stoniness (Webb, 1992). Borelogs from nearby bores reveal that stones at varying depths are
smooth rounded river gravels. Soil pits dug on the property during a site visit showed variable
depths to this layer of smooth river pebble stones, of between 5 and 35 cm (M. Robson Pers
Observation, September 2009).

2.2 Climate

The nearest climate stations with long -term rainfall records are located at Omarama and
Tara Hills. The Tara Hills station is immediately south of the proposed irrigated areas. Tara
Hills has an average annual rainfall of 500 mm. This area can experience very dry conditions,
with Tara Hills rec eiving only 331 mm of rain in 2001 and 378 mm of rain in 2003.

The nearest climate station with a long -term potential evapotranspiration (PETo) record is
also located at Tara Hills. Tara Hills has an average annual PETo of 808 mm, which is typical
of PETin Canterbury. The area is subject to hot summers and high radiation, driving daily ET
values up, but seasonal ET is tempered by a shorter growing season that coastal areas



2.3 Topography

The property generally slopes in an east to south east direction, fro m just over 1,464 m
above msl at the top of the Dunstan Range in the west, to just under 520 m above msl in the
east. Irrigation is proposed to occur over areas of the property that are generally flat
consisting of part of the glacial outwash surface creat ed by the Ahuriri River during the last
OAviemored6 gl acial period.

The gradient across the irrigation areas typically ranges between approximately 0.01 m/m
and 0.06 m/m. An old scarp formed by the river during its transition from the outwash plain
to the more recent alluvial plains cuts across the north eastern corner of the property.



3. Environmental context

The environmental context of the farm is a reference both to local and wider receiving
environments. Figure 4 shows the receiving environments of Kille rmont Station.

Figure 4 Map showing the receiving environments for Killermont Station (map
provided by GHD Ltd)
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3.1 Water Quality Study mitigation requirement

Killermont Station, according to the WQS (GHD, 2009), lies in Ahuririand Omarama
groundwater and surface water catchments (Annexure A).

Table 1a and Table 1b show the calculated nutrient mitigation requirement of the receiving
environments determined in the WQS and the resulting thresholds for N and P for Killermont
Station.

For this farm, the Lake Benmore - Ahuriri Arm mitigation requirements are the most
stringent. These mitigation requirements cap
14,045 kg N per annum and 179 kg P per annum. This includes 6,105 kg N reallocated from
neighbouring WHL Killermont Station.

Ki



3.2 Local receiving environments

The local receiving environment for the Pebbly Block is the portion of the Ahuriri River that
bounds the northern edge of the property. The overall water qualit y in the Ahuriri River is
considered by the WQS, however the on farm activities in this block could affect the
immediate hydrologically connected area of the river. On the rest of the property, the local
receiving environments are the Tara Hills water race , Frosty Gully Creek and Manuka Creek.

3.2.1 Ahuriri River

A National Water Conservation Order (WCO) was placed on the Ahuriri River in 1990,
recognising its outstanding wildlife habitat, fisheries, and angling features. The WCO
prescribes the maintenance of ri ver flows within certain ranges, restricts both the right to
dam or take water from the river and its tributaries, restricts the granting of resource
consents where they may affect the provisions of the Order, and establishes a set of
minimum water quality and water quantity standards to protect the natural characteristics of
the river. The proposed irrigation takes from the Ahuriri River must comply with the
requirements of the WCO (Ryder Consulting, 2009).

Macroinvertebrate communities in the Ahuriri Rive r generally have high taxonomic diversity
(Ryder Consulting, 2009) and five freshwater fish species have been recorded in the area,
although none are rare or uncommon (New Zealand Freshwater Fish Database and recent
Ryder Consulting survey). The Ahuriri River is known to support a highly valued sports fishery
(Ryder Consulting, 2009).

3.2.2 Tara Hills water race

Tara Hills water race conducts water from the Ahuriri River for stock and domestic water

supply, irrigation and augmentation of the Omarama Stream via a n open race that traverses

the applicantds property and area proposed to
not flow continuously; because of this it has only minor value for aquatic communities (Ryder

Consulting, 2009)

3.2.3 Manuka Creek

Manuka Creekis a typical high country stream, consisting of one main channel and forms an
ephemeral tributary of Omarama Stream. Flow in Manuka Creek is sourced from springs and
snow melt. Flows in the upper catchment are continuous, however in the lower reaches,
flows are lost to ground. It is only during periods of extremely high flows that Manuka Creek
reaches Omarama Stream. The flows in the lower reaches are therefore classed as
ephemeral.

The creek channel is currently unfenced from stock and the riparian vege tation is modified,

consisting mostly of pasture grasses, although there are remnant patches of matagouri and

native shrubs in the upper reaches (Ryder Consulting, 2009). Macroinvertebrate communities

in Manuka Creek have high taxonomic diversity in the co ntinuous flowing areas and are

i ndicative of 0excell entd biotic he,xitedihRydeBur v e
Consulting, 2009) and a recent survey by Ryder Consulting (2009) found that small brown

trout (length range 56 -160mm) are present in the vicinity of the take (Ryder Consulting,

2009).



3.2.4 Frosty Gully Creek

Frosty Gully is a snow and spring feed creek that is fully contained within Killermont Station,
forming an ephemeral tributary of Manuka Stream. The catchment area above the existing
dam is approximately 3.5 km 2, with an altitude range of 600 m to 1,400 m above MSL. The
creek has an average channel depth of 0.6 m and width of 1 m. Flows vary through
September and April due to spring flooding. Lowest flows occur during the summer months
averaging approximately 20 m/ s.

The creek channel is currently unfenced from stock and the riparian vegetation is modified,

consisting mostly of pasture grasses, although there are remnant patches of native

vegetation in the upper reaches. Macroinvertebra te communities in Frosty Gully immediately

upstream and downstream of the existing take have high taxonomic diversity and are
indicative of O0excellentd biotic health. I n a
brown trout (length range 118 -187mm) were present in Frosty Gully upstream of the dam

(Ryder Consulting, 2009).



Table 1a Water Quality Study mitigation requirements for Killermont
most restrictive miti  gation (GHD, 2009)

Station . Yellow highlights indicate receiving environment with

Farm Surface Secondary Groundwat Lake Sub- Proposed Proposed Stream Secondary Stream Secondary Groundwater Lake
water sub - surface er sub catchment whole farm whole farm mitigation stream mitigation stream mitigation mitigation
catchment water catchment N loss from P loss/ha  required for mitigation required for  mitigation required kg/ha required
subcatchme WQs from WQS periphyton required for ANZECC kg/harequired for irrigated land  kg/ha
nt kg/ha irrigated  periphyton irrigated land  ANZECC kg/ha irrigated land
land kg/ha irrigated irrigated land
land
N P N P N P N P N P N P
Killermont  Ahuriri na Ahuriri Ahuriri Arm 14264 829 11 -0.9 0 0 0 0 0 0 0 0 -10.7 -1.1
Killermont Omarama Omarama Ahuriri Ahuriri Arm 14264 829 5 1.9 11 -0.9 0.1 -0.1 0 0 0 0 -10.7 -11
Table 1b  Water Quality Study mitigation requirements for Killermont Station continued
Stream Secondary  Stream Secondary GWR Lake Stream Secondary Stream Secondary  Groundwater Lake Overall
mitigation stream mitigation stream mitigation mitigation mitigation stream mitigation stream mitigation mitigation Farm
required for  mitigation required for  mitigation required required threshold for mitigation threshold for ~ mitigation required required thresholds
periphyton required for ANZECC required kg/farm kg/farm periphyton threshold for ANZECC threshold for threshold threshold for WQSs
kg/farm periphyton kg/farm ANZECC kglyear periphyton kglyear ANZECC kglyear kglyear mitigation
kg/farm kg/farm kglyear kglyear kglyear
N P N P N P N P N P N P N P N P N P N P N P N P N P
650.1 -531.9 0.0 00 O 0 0 0 0 0 -6324 -650 14914 297 14264 829 14264 829 14264 829 14264 829 7940 179 14,045%179
2955.0 1122.9650.1 -531.959 -59 0 0 0 0 -6324 -650 17219 1952 14914 297 14323 770 14264 829 14264 829 7940 179 14,045 179

% This new threshold includes 6,105 kg N reallocated from WHL Killermont



4, FEMP development

4.1 Stage 1 d Mandatory good agricultural practices

Table 2 below shows the mandatory good agricultural practices that will be adopted. These
include the base assumptions of OVERSEER artherefore help validate the use of the model

on the farm.

Table 2 Mandatory good agricultural practices

Mandatory good agricultural
practices

What these practices mean on farm

Fertilisers applied according
to code of practice f or
fertiliser use (NZFRMA, 2002)

The fertiliser usersd code ¢
where 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 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 asgtuded 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 effluentis an
assumption of the OVERSEER model. Irrigators should be
tested and calibrated in -house at least annually and every
5 years by an independent auditor.

13



Crop, cultivation, nutrient Maintaining good crop input records is important for:

inputs and yield records kept

) 0 The calculation of cumulative annual organic fertiliser
per farm management unit

applications and also their contribution to long term
nutrient supply;

()

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 Design will match soil properties and low application
systems amounts on shallower soil to prev ent summer drainage.

Robust irrigation scheduling Good irrigation scheduling to prevent summer drainage.

Supplement and feeding out Proper storage of supplements and responsible methods of
management feeding out that do not result in accumulations of exc reta
on small proportions of the farm. Where large amounts of
supplements are fed out, a feed pad should used.

Winter grazing management Winter management of stock to prevent pugging and high
densities of stock in one area for long times.

4.2 Stage 2 6OVEREER and meeting WQS mitigation requirements

The WQS thresholds set for Killermont Station, using the most stringent nutrient mitigation
requirement, are 14,045 ® kg N/year and 179 kg P/year. Table 3 below shows the output from
OVERSEER for the modelled proposed farming systemon Killermont Station. The results
illustrate that the farm system mitigations proposed meet the N and P thresholds set out in

the WQS at both a Developed and a Highly Developed setting. A Highly Developed setting
allows for no immobilisation of N and is therefore conservative and represents the upper bound
of N losses for the systems as they are described and modelled in OVERSEER 5.3.4. No
further mitigation would be required should the systems described become Highly Developed.

A list of OVERSEER model inputs and outputs are given in AnnexureC and D.

Table 3  Total N and P losses modelled by OVERSEER for the proposed farming system
on Killermont Station and WQS thresholds

OVERSEER moddihg WQS threshold kg/year
outputs kg/year

Total N leaching/runoff 9,229 (8,860 kg N 14,045
alternative system)

® This new threshold includes 6,105 kg N reallocated from WHL Killermont
* For preferred system Home block and Red Flats Pebbly have been modelled as separate blocks in OVERSEER
® This new threshold includes 6,105 kg N reallocated from WHL Killermont

14



OVERSEER moddihg WQS threshold kg/year
outputs kg/year

Total N leaching/runoff at 14,045 (12,633 kg N 14,045
Highly Developed alternative system)
Total P leaching/runoff 172 (177 kg P alternative 179
system)
4.3 Stage 3 dldentification and mitigation of site specific environmental risks

The Farm Environmental Risk Assessment (FERA) has been conducted on the proposed
farming system (pre -mitigation), and has highlighted that there are potentially  sail, effluent,
stock, chemical, track and fertiliser site -specific environmental risks on the proposed farm.
These risks are described below and are colour coded to indicate severity of risk or sensitivity
of environment to risk °. All risks will need to b e addressed in the Farm Environmental
Management Plan (FEMP). The full FERA is attached as Anexure B.

4.3.1 Soil risks

There are no effluent/manure risks associated with the current farming system. The
effluent/manure risks associated with the proposed farming system on the Pebbly Block is in
regards to . A layback zone
along all watercourses for manure/ effluent of at least 20 m will be observed.

4.3.2  Effluent risks
The effluent risks associated with the pr oposed farming system are,

and that direct discharges may occur from the silage pits ,

4.3.3 Fertiliser risks

The fertiliser risks associate d with the proposed farming system are: applications may not be
excluded in winter and autumn , Olsen P levels may exceed 25 and a suitable storage and
filling area has not been identified . In addition, fertiliser applications will be split to

<50 kg/ha, alayback zone along all watercourses and bores for fertiliser will be observed
(20m and 50 m respectively), and soils will be tested regularly .

434 Stock risks

The stock risks associated with the proposed farming system are that there are no provisions
for re ducing winter stock nutrient losses .

® High risk,

15



4.3.5 Water risks

The water risks associated with the proposed farming system are that stock may not be
excluded from the watercourses when ephemeral watercourses are flowing .

4.3.6 Runoff and t rack s risks

The runoff and tracks ris ks associated with the current and proposed farming systems are
that stock have access to both Frosty Gully and Manuka Creek access to the top paddock
above the Frosty Gully dam is through the waterway , and there is a vehicular ford access
through Manuka Creek (both should be fenced with water gates to prevent stock entering
watercourse at this point) . The low risk identified is due to the ephemeral nature of the
streams.

4.3.7 Biodiversity risks

The ecological value of the areas and risks associated with the pr oposed stakes and irrigation
are discussed in full in Ryder Consulting (2009). In brief, good aquatic health has been found
in the Manuka Creek and Frosty Gully, although growths of long filamentous algae and diatom
mats were also found in both watercourse s.

4.3.8 Chemical risks

The chemical risks associated with the current or proposed farming systems are managed as
contractors are used or the on -farm users have approved handler status.

16



5. Proposed farm system with mitigations

The proposed farm system on the Home Block is a patrtially irrigated beef, deer and sheep
unit. On the Home Block would be high performance pasture (irrigated and fertilised), hill
country, dryland pasture along with limited forage cropping for pasture renewal. On the
Pebbly Block (northernmost block), a cut and carry system is proposed on approximately half
of the block, to provide dry matter to local dairy farms. Solid manure from a local dairy unit
will be imported and dry matter exported. No stock will be grazed on this block.  The
proposed irrigation layout is shown below.

Figure 5 Map showing the proposed irrigation layout on Killermont Station

M
1

Killermont
Proposed Irrigation

An alternative farm system has also been modelled where the Pebbly Block will remain in its
current condition and all the proposed irrigation would be conducted on the Home Block on
what is now dryland flats and easy country. In this alternative system, solid manure will be
brought on to the Home Block and all blocks would be grazed and have supplements removed
to be exporte d from the farm. An indicative layout for this alternative scenario is shown
below.

17



Figure 6 Map showing proposed irrigation layout o n Killermont Station (Alternative
system)

M
1

R

Killermont
Proposed Irrigation

51 Soils

The FERAhighlighted potential soil issues arisi ng from the vulnerable nature of the soils to
erosion, the susceptibility of exposed soils to capping and the possibility of trafficking soils
when wet. The proposed mitigation measures are;

Irrigation and consequent full ground cover to protect the soil from erosion;

Ground cover, either green or trash to be maintained, through pasture to pasture
renewals on Pebbly Block and by spraying and direct drilling of fodder crops and
pasture reseeds ; and,

No trafficking of soils when wet, and as this is not al ways possible, the annual
monitoring and identification of soil compaction in potentially hydrologically connected
areas and documented remedial actions taken.

5.2 Stock

4,200 Merino breeding ewes and 800 ewe hoggets will be reared for ewe flock replacements;
the balance of 3,400 surplus lambs will be wintered, shorn in September and sold prime in
October to December. 250 steer and heifer yearling cattle purchased and finished. 300
breeding hinds with fawns weaned and retained to be sold in the following spring

18



The FERA highlighted potential stock issues arising from the non-exclusion of beef stock from
watercourses, and the grazing of stock over winter with no provision for reducing these

losses. In addition higher losses of P are associated with deer due to w allowing behaviour and
fence-line running. The proposed mitigation measures are;

The exclusion of stock from watercourses. As both the watercourses concerned are
ephemeral, the mitigation measure recommended is for temporary fencing

(e.g. electric) to be u sed when the watercourses are flowing and stock are in connected
fields;

The use of a nitrification inhibitor on the irrigated land will reduce winter stock
nutrient losses; and

No runoff from deer wallows or fence  -line runs allowed to enter a watercourse.

5.3 Production

The irrigated areas will be under ryegrass/white clover and medium clover levels are
expected. Pasture production is expected to be approximately 13.8 t/ha on fertilised and
irrigated land. In the first scenario a pasture utilisation of 70% is assumed for the irrigated
areas and easy flat land, 50% utilisation has been assumed for the hill country and 85%
pasture utilisation rate has been assumed on Pebbly Block as the mechanical harvesting will
result in greater utilisation rates, and the lack  of pasture damage from stock will enhance
pasture production (Engelbrecht, 2009) . In the second scenario, an utilisation rate of 70% is
assumed on all irrigated blocks and 50% on hill country blocks and Pebbly Block.

5.4 Manure, effluent and silage storage

54.1 Manure and effluent

No effluent or manure will be store d on the property, but will be imported from the
neighbouring farm; therefore no provisions are required for effluent/manure storage. Solid
manure will be used as an organic fertiliser on Pebbly Block, a nd will be applied with a
calibrated muck spreader in accordance with the MGAPs. Manure will be applied in good soil
conditions when there is minimal risk of loss. Manure application rate will not exceed 200 kg
organic N/ha/year. No manure will be applied within 20 m of a watercourse and all
applications will be recorded and accounted for when determining fertiliser
recommendations.

The proposed additional management measure is:

A farm map showing no spread areas should be clearly displayed in the farm offi ce and
if effluent is spread by tractor, these should be carried in tractor cabs.

5.4.2 Silage
Unless impermeability can be illustrated on the existing clay lined silage pit, silage should be
made and stored on a concrete® pad with an impermeable cover, and effl uent collected.

" OVERSEER 5.3.4 does not permit a solely cut and carry system to be modelled. Therefore to simulate the pasture grown on the
Pebbly block, dairy stock have been modelled to graze and additional supplements are removed.

® The concrete will need to be an appropriate specification for containing silage as the effluent is highly corrosive.
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Silage effluent production can be greatly reduced by ensuring that the dry matter of the
grass is > 35%. A visual inspection should be made of the clay lined pit and any effluent lost
from the front of the pit should be immediately attenuat ed e.g. with straw or

sawdust/ shavings.

5.5 Anticipated fertiliser use

Specific fertiliser recommendations will be produced on an annual basis using a
recommended system. Plant nutrient supply will be estimated from both organic and
inorganic fertilisers as w ell as N fixation using a nutrient budgeting system. The manure
imported onto Pebbly Block (or Home Block in alternative scenario) will provide an important
part of the nutrient requirement.

The FERA highlighted potential fertiliser issues arising from N applications occurring in
autumn and winter, elevation of Olsen P levels and no suitable storage and filling area having
been identified . The proposed mitigation measures are:

No N fertiliser to be applied in autumn and winter;

N fertiliser applications to be split to less than 50 kg N/ application;
Soil Olsen P levels to be maintained below 25;

Fertiliser will be stored in a covered area;

The identified fertiliser filling area will be at least 50 m from a watercourse of spring
or bore and will have no drai  ns that discharge to clean water or that can discharge
straight to ground; and,

If liquid fertiliser used, fertiliser will be stored in a bunded tank and also protected
from vehicle movements.

5.6 Cultivations and trafficking
Direct drilling is to be the prin cipal method of establishing crops and reseeding pastures.

57 Water and runoff

619 ha of the farm is planned to be irrigated at a rate of 600 mm/year , of which 591 ha is
new irrigation . The proposed irrigation layout is shown in Figures 5 and 6. The source o f the
water is from the Ahuriri River, Manuka Creek, Frosty Gully and the Tara Hills Irrigation race.
Multiple irrigation systems are planned combining centre pivots, linear irrigators and K -line.
Full details of the irrigation water takes, transport and a  pplication can be found in the
evidence of lan McIndoe (2009).

The FERA highlighted potential water and runoff risks arising from stock having access to
watercourses and pivot tracks going over watercourses.

The proposed mitigation measures are:

Temporary riparian fencing to prevent stock encroachment of Manuka Creek and Frosty
Gully when the streams are flowing and stock are in connected paddocks ;
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Water gates to prevent beef stock encroachment of Manuka Creek and Frosty Gully via
vehicular crossing ; and,

No runoff from wallows or fence  -line runs permitted to reach a watercourse
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6. Farm Environmental Management Plan for Killermont Station

Table 4 below shows the all the mitigation and management tools that are proposed to be undertak en on Killermont Station. Measures
indicated as FEMP stage 1 are those identified as Mandatory Good Agricultural Practice, measures identified as FEMP stage 2 are those changes
that have been modelled in OVERSEER to meet the WQS mitigation requirement, and those indicated as FEMP stage 3 are mitigation measures
chosen to ameliorate site specific environmental risks on the farm and that are not modelled within OVERSEER. The table indic ates in brief
how the measures are to be monitored and audited, and a map showing the locations of the proposed mitigation measures is shown in Error!
Reference source not found.

Table 4  Table of mitigation options, monitoring and auditing for Killermont Station
FEMP Measure Monitoring Auditing
stage
1 Fer_tl_llsers applied according to code of practice for Self certification
fertiliser use
. . . . . Soil and effluent testing and Reconciliation of fertiliser, effluent and soil records
Accounting for all sources of nutrients including applied . . . .
1 X . cumulative effluent inputs per with nutrient budget for example blocks.
effluents and soil reservoirs : S -
management unit Submission of examples soil and effluent tests

Calibrate and optimise fertiliser
1  Even fertiliser and manure application spreaders annually and every 5 Submission of testing and calibration
years by an external auditor

Calibrate and optimise irrigators
1 Evenirrigation application annually in house and every 5 years Submission of testing and calibration
by an external auditor

Record crop, cultivation, nutrient inputs and yields per

f . Upkeep of records Submission of example block records
arm management unit

1 Good design of irrigation systems Design of irrigation system by a Irrigation system audited by a certified auditor
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FEMP Measure Monitoring Auditing
stage
certified professional every 5 years
1 Robustirrigation scheduling Uge of gxample pivots for aquaflex Submission of soil moisture monitoring data
soil moisture monitoring
Good silage storage and good feeding out management Impermeability testing on clay lined
through use of silage lines and f requent movement of pits. Dry matter testing before
1  stock. ensiling and visual checks for silage
effluent. Upkeep of stock Submission of dry matter records. Submission of
movement records. example stock movement record s.
Frequent movement of stock over winter to prevent
1 pugging and reduce winter stock losses Upkeep of stock movement records Submission of example stock movement records
2 N.O .W'm?r a_ppl!cgtlon of fertiliser except the use of a Upkeep of records Verified field records and annual audit
nitrification inhibitor
2 N fertiliser applications split to under 50 kg N/application Upkeep of records Verified field records and annual audit
2 lBJISo?:IS)f a nitrification inhibitor on irrigated areas (Home Upkeep of records Verified field records and annual audit
No runoff from deer wallows or fence line runs permitted
2 Annual wet weather survey
to enter a watercourse
3 Less than 200 kg organic N/halyear Cumulative applications Submission of example cumulative application sheet
Annual quadrat testing for % cover
3 Improved ground cover to protect from wind erosion in all blo cks and photographs for  Submission of testing results and photographs
first 2 years
3 Identify "’?”d remove soil compaction and consolidatio n in Annual soil compaction assessment Submission of assessment and remedials
hydrologically connected areas
3 Silage stored on an impermeable surface and draining to Submission of silage clamp plans (one off) . Annual

effluent collection facility

audit visit.
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FEMP Measure Monitoring Auditing
stage

3 Olsen P of below 25 maintained Regular soil testing (every 3 years) Verificatio n of soil tests

3 Fertiliser stored in covered area Photograph of storage area. Annual audit visit.
Identified fertiliser filling area will be at least 50 m from a - . .

3 waterway and will have no drains of direct discharges to Photograph of filling area, and map showing drains

y g and watercourses. Annual audit visit.

ground

3 If liquid fertiliser is used, fertiliser will be stored in a Photograph of storage area. Annual audit visit,
bunded tank

3 Me_tps showing no spread areas to be displayed in farm Annual audit visit.
office and tractor cab.

3 Chemical storage and management Submi ssion of proof of o

use of a contractor

Temporary riparian f encing to prevent stock access to Photoaranh of fencing in olace when

3 Manuka Creek and Frosty Gully when streams are flowing ograp encing in p Photograph of fencing and annual audit visit

: conditions require it to be there.

and stock are in connected paddocks
Water gates to prevent stock access to Manuka Creek and Photograph of water gates in place

3 Frosty Gully via vehicular access point when stream is when conditions require it to be Photograph of watergates and annual audit visit
flowing there.

3 Direct drilling to be pr-incipal tool of drilling crops and Upkeep of records Verified field records and annual audit

reseeding pastures
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Figure 7 Annotated map with key mitigation options and locations o
(map provided by GHD)

n Killermont Station
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