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1.2

1.3

INTRODUCTION

The Water Quality Study (‘WQS’) funded by Mackenzie Water Research Limited
(‘MWRL”), 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.

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 mitigate 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.

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 farms.

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
difficult. For this reason, instead of measuring the losses, the emphasis is placed on
the implementation of techniques that are known to reduce the contaminant.

Scope of a Farm Environmental Management Plan

The development of a FEMP is divided into four sections:

e 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;

1 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.
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¢ 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;

s The third section involves the identification and mitigation of site-specific
environmental risks; and

s The fourth section describes the proposed monitoring and auditing strategy

MGAPs assumed

Identification of site Total N and P losses
specific risks modelled for proposed
system using OVERSEER

Identification of WQS
mitigations required thresholds

Monitoring and
auditing

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

2 FARM DESCRIPTION

Killermont Station is situated approximately 10 km to the east of Omarama (Figure
2). The station is generally flat and extends over two distinct terraces and is
approximately 3,693 ha. Irrigation currently occurs over approximately 70 ha of the
property. The Station runs sheep, deer and cattle as follows:

Sheep
e 3,200 mixed aged Merino ewes [lambing 85% - all to Merino rams]

e 600 Merino ewe hoggets

e 600 Merino male hoggets wintered — sold in October to December [approx
12 to 15 months age]

e 1,500 store lambs sold January/February [3 to 4 months age]

Killermont Station - Farm Environmental Management Plan © Aqualinc Research Ltd
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Deer
e 150 Wapiti cross Hinds — 92% calving
e 15rising 2 Yr Hinds replacements retained
e 123 weaner stags & hinds sold in May [4 to 6 months age]

Cattle
e 20 to 80 weaner beef calves
s [Balance of steers and heifers] purchased early May and sold prime December
to February at 16 to 18 months age]

M
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Figure 2: Location map for Killermont Station
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2.1

2.2

Figure 3: Current land use on Killermont Station

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).

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 receiving only 331 mm of rain in 2001 and
378 mm of rain in 2003.

This is one of the lowest rainfall areas in the Upper Waitaki Basin and significantly
drier than the Canterbury Plains.

The nearest climate station with a long-term potential evapotranspiration (PET,)
record is also located at Tara Hills. Tara Hills has an average annual PET, of 808 mm,
which is typical of PET in 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.

Killermont Station - Farm Environmental Management Plan © Aqualinc Research Ltd
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2.3

Mean annual temperature is 10.3 degrees C, with a minimum winter temperature of
< -2 degrees C (Snow and King, 2008).

Topography

The property generally slopes in an east to south east direction, from 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 created by the
Ahuriri River during the last “Aviemore” glacial 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.

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 Killermont Station. Due
to the permeability of the soils on the irrigated areas, no surface runoff is expected to
occur.

Killermont Station - Farm Environmental Management Plan © Aqualinc Research Ltd
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3.2
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Figure 4: Map showing the receiving environments for Killermont Station (irrigation
areas to be updated by GHD)

Water Quality Study mitigation requirement

Killermont Station, according to the WQS, lies in the Omarama and Ahuriri
groundwater and surface water catchments (refer to Appendix A).

Table 1 and Table 2 show the calculated nutrient mitigation requirement of the
receiving environments determined in the Water Quality Study, and the resulting
thresholds for N and P for Killermont Station.

For this farm, the Lake Benmore mitigation requirements are the most stringent.
These mitigation requirements cap Killermont Station’s nutrient discharges at
9,440% kg N per annum and 179 kg P per annum.

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 quality 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.

2 This includes 1,500 kg N “gift’ from SHL Killermont
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3.2.2

3.2.3

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 river 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 River generally have high taxonomic
diversity and are dominated by high quality Deleatidium species mayflies
(Ryder Consulting, 2009).

Five freshwater fish species have been recorded in the Ahuriri River in the general
vicinity of the proposed Woolshed irrigation take (New Zealand Freshwater Fish
Database and recent Ryder Consulting survey). Three native species, Canterbury
galaxias, koaro and upland bully, and two introduced species, brown and rainbow
trout have been recorded. The Ahuriri River is known to support a highly valued
sports fishery, and brown and rainbow trout are also present in the vicinity of the
proposed Pebbly Block take. None of the three native fish species identified in the
vicinity of the Woolshed take are classified as rare or uncommon (Ryder
Consulting, 2009).

Tara Hills water race

Tara Hills Research Station holds resource consent CRC010728.1, authorising the
diversion, take, and use of water from the Ahuriri River for stock and domestic water
supply, irrigation, and augmentation of the Omarama Stream. Water diverted from the
Ahuriri River is conveyed from the River to the research station via an open race that
traverses the applicant’s property and area proposed to be irrigated under consent
CRC041331.

The Tara Hills water race is used for irrigation and to supplement flows in Omarama
Stream. The water race has a flow of approximately 500 €/s and does not flow
continuously; because of this it has only minor value for aquatic communities
(Ryder Consulting, 2009)

Manuka Creek

Manuka Creek is a typical high country stream, consisting of one main channel and
forms an ephemeral tributary of Omarama Stream. The bed material of the creek
consists of clean gravels and rocks, ranging in size between approximately 10 mm and
300 mm.

The hydrology of Manuka Creek has been detailed in Boraman (2009). The Manuka
Creek catchment is located approximately 15 km south-west of Omarama. The
catchment area above the proposed point of abstraction under CRC041798 is
approximately 14.3 km® The altitude of the upper catchment ranges from
600 mto 1,700 m above MSL.

Flow in Manuka Creek is sourced from springs and snow melt. Flows in the upper
catchment are continuous, however in the lower reaches, approximately 200 m below
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the proposed abstraction point, 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. Boraman (2009) identifies the creek
as having a mean flow of 208 {/s, mean annual low flow of 81 {/s and five-year
seven-day low flow of 66 {/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
matagouri and native shrubs in the upper reaches (Ryder Consulting, 2009).
Macroinvertebrate communities in Manuka Creek in the vicinity of the take have high
taxonomic diversity, are dominated by high quality Deleatidium species mayflies, and
are indicative of ‘excellent’ biotic health. Surveys in Manuka Creek by DOC (2004)
and a recent survey by Ryder Consulting (2009) found that small brown trout (length
range 56-160 mm) are present in the vicinity of the take (Ryder Consulting, 2009).

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?, 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 {/s.

No flow gauging has been undertaken in Frosty Gully, however flows are considered
to average 20 {/s throughout the irrigation season. Currently all flow in the creek is
collected in a dam located at the downstream end at or about map reference
H39:559-248, from which the applicant is proposing to abstract water at a rate not
exceeding 20 £/s (replacing a previous consent for the same activity). Below the dam
the creek bed is dry, except for some minor seepage from the base of the dam.

During higher flows, or when abstraction from the dam does not occur, some water
flows over the crest of the dam and down the existing creek channel towards Manuka
Creek. Frosty Gully only contributes to Manuka Stream during periods of extremely
high flow; otherwise any flow disappears underground approximately 250 m
downstream of the dam. The lower section of the creek is therefore considered to be
ephemeral in nature.

If the dam was removed (or did not exist) flow from the creek would continue past the
current dam location and disappear underground approximately 250 m downstream of
the existing dam location, as currently occurs. Flow from Frosty Gully would only
reach Manuka Creek during significant flood events.

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. Macroinvertebrate communities in Frosty
Gully immediately upstream and downstream of the existing take have high
taxonomic diversity, are dominated by high quality Deleatidium species mayflies, and
are indicative of ‘excellent’ biotic health. In a recent survey, Ryder Consulting found
that small brown trout (length range 118-187 mm) were present in Frosty Gully
upstream of the dam (Ryder Consulting, 2009).
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Table 1:  Water Quality Study mitigation requirements for Killermont Station

Secondary Secondary
Secondary Proposed Proposed Stream stream Stream stream
Surface @iraunsh whole whole mitigation mitigation mitigation mitigation | GWR mitigation | Lake mitigation
Station Name | water sub- stream R Lake farm N farm P required for required for required for required for | required kg/ha | required kg/ha
catchment sub- loss from loss from |periphyton kg/ha| periphyton | ANZECC kg/ha | ANZECC irrigated land irrigated land
catchment WQS WQSs irrigated land |kg/ha irrigated| irrigated land |kg/ha irrigated
land land
N P N P N P N P N P N P
Killermont Ahuriri na Ahuriri Ahuriri 14264 829 11 -0.9 0 0 0 0 0 0 0 0 -10.7 -1.1
Arm
Killermont Omarama Ahuriri Ahuriri Ahuriri 14264 829 5 1.9 11 -0.9 0.1 -0.1 0 0 0 0 -10.7 -1.1
Arm
Table 2:  Water Quality Study mitigation requirements for Killermont Station continued
Stream mitigation periphyton S(_acondary S.tfea"? Stream mitigation Secondary stream mitigation | GWR mitigation required Lake mitigation Total N loss Total P loss
required kg/farm il Lyl (e required kg/farm required kg/farm kg/farm required kg/farm threshold threshold
required kg/farm
N P N P N P N P N P N P N P
14914 297 14264 829 14264 829 14264 829 14264 829 7940 179 9440° 179
17219 1952 14914 297 14323 770 14264 829 14264 829 7940 179 9440° 179

® Includes 1,500 kg N “reallocation’ from WHL Killermont

Killermont Station - Farm Environmental Management Plan © Aqualinc Research Ltd
Prepared for Killermont Station Limited (Report No C08091/4, October 2009) Page 12



4.1

FEMP DEVELOPMENT

Stage 1 — Mandatory good agricultural practices (MGAPS)

Table 3 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 3: Mandatory good agricultural practices

Mandatory good agricultural
practices

What these practices mean on farm

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

The fertiliser users’ code of practice aims to ensure that 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 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.

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 water applied evenly

The even application of water is 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.

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;

¢  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.

Killermont Station - Farm Environmental Management Plan
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4.2

Robust irrigation scheduling Good irrigation scheduling to prevent summer drainage.

Supplement and feeding out Proper storage of supplements and responsible methods of feeding out
management that do not result in accumulations of excreta 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.

Stage 2 —- OVERSEER and meeting WQS mitigation
requirements

The WQS thresholds set for Killermont Station, once the most stringent nutrient
mitigation has been achieved, are 9,440* kg N/year and 179 kg P/year. Table 4 below
shows the output from OVERSEER for the modelled proposed farming system at
Killermont Station. The OVERSEER outputs illustrate that the modelled farm system
achieves both the N and the P thresholds set out in the WQS.

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

Table 4: Total N and P losses modelled by OVERSEER for the proposed farming
system on Killermont Station and WQS thresholds

OVERSEER modelling outputs WQS threshold kg/year
kglyear
Total N leaching/runoff 9,245 (8,860 alternative system) 9,440
Total P leaching/runoff 172 (177 alternative system) 179

At a highly developed setting, the modelled N losses increase to > 12,000 kg N for
both systems. This station is already proposing to undertake significant farm
management measures to meet their threshold under developed settings and have
received some reallocated N from WHL Killermont. Without a shift in farm system, it
may be that acquiring of additional N is the most effective way forward in the future.
However, if this is not possible, the threshold or NDA can be met under the highly
developed setting through reducing stock numbers and fertiliser inputs”.

* Includes 1,500 kg N reallocation from WHL Killermont

% This system has not been assessed for economic feasibility.
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4.3 Stage 3 - Identification and mitigation of site specific
environmental risks
The Farm Environmental Risk Assessment (FERA) (refer to Appendix B) has
highlighted that there are potentially soil, effluent, stock, track and fertiliser site-
specific environmental risks on the proposed farm and that there may be chemical and
biodiversity risks as well. 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 be
addressed in the Farm Environmental Management Plan (FEMP).

4.3.1 Soil risks
The current soil risks identified are vulnerability to, and evidence of, wind erosion,
and poor extent of ground cover for protection, susceptibility of soil to capping in
exposed areas. The soil risks associated with the proposed farming systems is;
trafficking when wet.

4.3.2 Effluent/Manure risks
There is 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 effluent will be observed.

4.3.3 Fertiliser risks
The fertiliser risks associated with the proposed farming system are: applications may
not be excluded in winter and autumn, Olsen P levels may exceed 30, and a suitable
storage and filling area has not been identified. In addition, fertiliser applications will
be split to <50 kg/ha, a layback zone along all watercourses and bores for fertiliser
will be observed, and soils will be tested regularly.

4.3.4 Stock risks
The stock risks associated with the proposed farming system are that there are no
provisions for reducing winter stock nutrient losses.

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

4.3.6 Tracks and runoff risks
The runoff risks 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).

® High risk, , low risk
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4.3.7

4.3.8

Biodiversity risks

The ecological value of the areas and risks associated with the proposed 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 watercourses.

Chemical risks

There are no chemical risks associated with now the current or proposed farming
systems are managed if contractors are used or the on-farm users have approved
handler status.

PROPOSED FARM SYSTEM WITH MITIGATIONS

The proposed farm system on the Home Block is a partially 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, 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 layout for this scenario is shown in Figure 5 below.

Killermont

Proposed Imgation
==

Figure 5: Map showing the proposed irrigation layout for Killermont Station
(available as an A3 in Appendix E) (irrigation areas to be updated by GHD)
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An alternative farm system has also been modelled and is the Pebbly Block to remain
in its current condition and all the proposed irrigation to 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 exported from the farm. The proposed layout for this
alternative scenario is shown in Figure 6 below.

Killermont
Proposed lrrigation

T
f
{
{ =1 X
e = =

Figure 6: Map showing the alternative proposed irrigation layout for Killermont
Station (available as an A3 in Appendix E)

5.1 Soils

The FERA highlighted potential soil issues arising 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 management option or mitigations are:

e Proposed irrigation and consequent full ground cover to protect the soil from
erosion.

e 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.

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

Killermont Station - Farm Environmental Management Plan © Aqualinc Research Ltd
Prepared for Killermont Station Limited (Report No C08091/4, October 2009) Page 17



5.2

5.3

5.4

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.

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
wallowing behaviour and fence-line running. The proposed management options or
mitigations are:

e 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 used when the watercourses are flowing and stock are in
connected fields;

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

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

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 and feeding of silage on neighbouring dairy farms will result in greater
utilisation rates, and the lack of pasture damage from stock will enhance pasture
production (Engelbrecht, 2009). In the second scenario, a utilisation rate of 70% is
assumed on all irrigated blocks and 50% on hill country blocks and Pebbly Block.

Silage storage

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 effluent
collected. 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 attenuated
e.g. with straw or sawdust/ shavings.

" The concrete will need to be an appropriate specification for containing silage as the effluent is highly
corrosive.
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5.5

5.6

5.7

Effluent/Manure

No effluent or manure will be store 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, and will be applied
with a calibrated muck spreader. 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:

e A farm map showing no spread areas should be clearly displayed in the farm
office and in the tractor cab.

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 well as N fixation using a nutrient budgeting system. The
manure imported onto Pebbly Block (or Home Block in second 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 management or mitigation options are:

e No N fertiliser to be applied in autumn and winter;

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

o Fertiliser will be stored in a covered area,;

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

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

Cultivations and trafficking

Direct drilling is expected to be the principal method of establishing crops and
reseeding pastures.

The FERA highlighted potential soil risks arising from inversion tillage
The management or mitigation option is:
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5.8

o Direct drilling is expected to be the principal method of establishing crops and
reseeding pastures.

Water and runoff

619 ha of the farm is planned to be irrigated at a rate of 600 mm/year. The proposed
irrigation layout is shown in Figure 5 and Figure 6. The source of 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 application can be found in the
evidence of lan MclIndoe.

The FERA highlighted potential water and runoff risks arising from stock having
access to watercourses (Manuka Creek and Frosty Gully) when the watercourses are
flowing, the access into a top paddock above Frosty Gully dam is through the
waterway and vehicular access through Manuka Creek, again, when watercourses are
flowing. In addition, elevated P losses are associated with runoff from deer wallowing
and fence-line running. There are no stock proposed on the Pebbly Block and therefore
fencing is not required.

The proposed mitigation or management options are:

e Temporary riparian fencing to prevent stock encroachment of Manuka Creek
and Frosty Gully when the streams are flowing and stock are in connected
paddocks;

e Water gates to prevent beef stock encroachment of Manuka Creek and Frosty
Gully via vehicular crossing; and

e No runoff from wallows or fence-line runs permitted to reach a watercourse.
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6

Table 5: Table of mitigation options, monitoring and auditing for Killermont Station

FARM ENVIRONMENTAL MANAGEMENT PLAN FOR KILLERMONT STATION

FEMP stage Mitigation Monitoring Auditing
1 Fert'll'lsers applied according to code of practice for Self certification
fertiliser use
Reconciliation of fertiliser, effluent and
1 Accounting for all sources of nutrients including applied|Soil and effluent testing and cumulative effluent [soil records with nutrient budget for
effluents and soil reservoirs inputs per management unit example blocks. Submission of examples
soil and effluent tests
Calibrate and optimise fertiliser spreaders
1 Even fertiliser and manure application annually and every 5 years by an external Submission of testing and calibration
auditor
1 Even irrigation application Calibrate and optimise irrigators annually n Submission of testing and calibration
house and every 5 years by an external auditor
1 :‘?ecord crop, cultlvatl_on, nutrient inputs and yields per Upkeep of records Submission of example block records
arm management unit
1 Good design of irrigation systems DeS|gn_of irrigation system by a certified Irrlg_atlon system audited by a certified
professional auditor every 5 years
. 0 .
1 Robust irrigation scheduling Calculation of annual % effective water use ﬁgéamlssmn of annual % effective water
2 N_o winter appllpa_tlon of fertiliser except the use of a Signed field records
nitrification inhibitor
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FEMP stage Mitigation Monitoring Auditing

2 N fertll.ISEI: applications split to under 50 kg Signed field records
N/application

2 Use of a nitrification inhibitor on irrigated areas (Home Field records Nutrient Budget
Block)
No runoff from deer wallows or fence line runs

2 . Annual wet weather survey
permitted to enter a watercourse

3 Less than 200 kg organic N/ha/year Cumulative applications Sme'SS.'OH of example cumulative

application sheet
3 Improved around cover to orotect from wind erosion Annual quadrate testing for % cover in all Submission of testing results and
P 9 P blocks and photographs for first 3 years photographs

3 _Ident|fy and_ remove soil compaction and consolidation Annual soil compaction assessment Submission of assessment and remedials
in hydrologically connected areas

3 Silage stored on an impermeable surface and draining to Submission of silage clamp plans. Annual
effluent collection facility audit visit.

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

3 Fertiliser stored in covered area \Plir;ci)ttograph of storage area. Annual audit
Identified fertiliser filling area will be at least 50 m from Photograph of filling area, and map

3 a waterway and will have no drains of direct discharges showing drains and watercourses. Annual
to ground audit visit.

3 If liquid fertiliser is used, fertiliser will be stored in a Photograph of storage area. Annual audit
bunded tank visit.
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FEMP stage Mitigation Monitoring Auditing
3 Maps showing no spread areas to be displayed in farm Annual audit visit.
office and tractor cab.
3 Chemical storage and management SS;; ]:JISHSSIOH of proof of “approved handler
Temporary riparian fencing to prevent stock access to - . . .
3 Manuka Creek and Frosty Gully when streams are Photpgr_aph of fencing in place when conditions P_hc_)tograph of fencing and annual audit
. - require it to be there. visit
flowing and stock are in connected paddocks
Water gates to pre\{ent St.OCk access to M_amuka Creek Photograph of water gates in place when Photograph of Watergates and annual
3 and Frosty Gully via vehicular access point when stream - . PR
: - conditions require it to be there. audit visit
is flowing
3 Dlrect_drllllng to be principal tool of drilling crops and Field records Signed field records
reseeding pastures
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Figure 7: Annotated map with key mitigation options and locations on Killermont
Station (available as an A3 in Appendix E) (irrigation areas to be updated

by GHD)
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Figure 8: Annotated map with key mitigation options and locations on Killermont
Station alternative system (available as an A3 in Appendix E)

Monitoring and Auditing
Monitoring and auditing of the FEMP are as important as the plan itself.

Table 5 above shows the monitoring suggested for the mitigation and management
options chosen for Killermont Station. Table 6 below shows the frequency and
parameters for the monitoring, and Figure 9 and Figure 10 show these monitoring
points on a map of the property.

Additional monitoring will be carried out in conjunction with other farmers in the
sub-catchment by Mackenzie Irrigation Company, on a sub-catchment basis on the
Omarama Stream and the Ahuriri River and also in the Ahuriri Arm of Lake Benmore.
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Table 6:

Location, frequency and parameters for monitoring on Killermont Station

Location Frequency Measured parameters to include Triggers COmTRrE) [PET I IR £
exceeded
Soil Soil nutrient  |All blocks in rotation 1in 3 years Standard suite of soil nutrients, C, |Olsen P of 25 Reduce or stop addition of P
testing N and organic matter fertiliser to area and monitor
Soil Soil Hydrologically connected |Annually Surface and subsoil compaction  |Compaction, surface|Remove compaction with
compaction areas of Manuka Creek, capping appropriate tool
survey Frosty Gully and Ahuriri
River
Manure Manure All blocks receiving Regularly throughout Total N, Total P NA Immediately review current runoff
nutrient testing |manure spreading season mitigation options for pivot tracks.
Introduce further runoff removal
infrastructure
Effluent Cumulative All blocks receiving Record each time manure |Application depth 200 kg organic N Import no more manure
manure manure is applied
application
\Water Groundwater |On Farm bore H39/0045 |Annually at mid depth of [Total Nitrogen, nitrate, ammonia, |[> 1 mg/l nitrate-N  |If comparative groundwater analysis
quality aquifer total kjeldahl nitrogen, total from existing concentrations
phosphorus, and dissolved reactive indicates an excedence of 1 mg/l due
phosphorus. to on farm activities, the N
application to land should be
reduced or stock numbers reduced
until a root cause analysis can be
conducted
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Location Frequency Measured parameters to include Triggers Comiting ey o € 1 ATEEES e
exceeded
\Water Surface water |Entry and exit (share with|Monthly for first couple of [Total Nitrogen, nitrate, ammonia, [No significant If comparative surface water
quality SHL Killermont) of Tara |years to establish patterns |[total kjeldahl nitrogen, total decrease in water  [analysis indicates a decrease in
Hills race on property phosphorus, dissolved reactive quality surface water quality, the degraded
boundaries. Exit of phosphorus, suspended solids. determinands should be identified as
Manuka Creek on these will indicate the likely cause of
property boundary when the contamination, while a full root
flows permit (share with cause analysis is undertaken. If the
WHL Killermont) when determinands suggest effluent, then
flows permit effluent irrigation should cease on
the implicated pivots. If the analyses
indicate stock encroachment, the
stock should be withheld from the
connected paddocks.
\Water Irrigation Annually in house and 1 in [Application uniformity <80 % Optimisation of the irrigator
application 5 years by an independent performance will be performed at
the time of testing
Fertiliser  |Fertiliser Annually in house and 1 in [Application uniformity Optimisation of the spreader
application 5 years by an independent performance will be performed at
the time of testing
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Proposed Manitoring Sites

==

Figure 9: Map showing location of monitoring points on Killermont Station
(available as an A3 in Appendix E) (irrigation areas to be updated by
GHD)
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Propesed Monitonng Sites

Figure 10: Map showing location of monitoring points on Killermont Station for
alternative system (available as an A3 in Appendix E)

Where triggers are exceeded, the immediate contingency plans in Table 6 should be
implemented while a ‘root cause’ analysis is carried out (as detailed below). Any
further mitigation measures to be adopted as a result of monitoring should be added to
Tables 5, 6 and 7.

Root cause analysis:

1) Is the current mitigation option implemented correctly?
No — Implement and monitor
Yes —to 2)
2) Has anything changed in the farm system?
Yes — remodel and monitor
No —to 3)
3) Have there been abnormal conditions at the time of trigger breach?
Yes — continue monitoring to see if trigger breach continues
No — Seek advice of suitably qualified person to further investigate root cause and
suggest appropriate further mitigation.

If emergency conditions occur that risk a pollution event, such as severe flooding
event that puts the effluent storage system at risk or a catastrophic failure of the
effluent system, seek immediate guidance from you regional council:

Environment Canterbury 0800 76 55 88
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6.1.1 Auditing

The auditing process allows both the farm

operator to illustrate, and other interested

parties to have confidence that the management practices and mitigations planned for
the farm are being implemented. In addition, the audit shows that there is a

mechanism for the adaptive management of
or management not perform to expectations.

the property should the chosen mitigation

An annual audit is proposed, and requires both external and in-house input. The
annual audit should be completed and submitted to Environment Canterbury by end of

July each year.

Table 7 below shows the proposed contents of an annual report for Killermont

Station.

Table 7: Table showing proposed contents
Station

of an annual audit report for Killermont

Audit measures

Action in the case of non-compliance

Additional auditing that must be done externally

Check riparian planting and fencing is present when
and where it should be and that it is intact, plus
photographs (when stream is flowing and stock are
grazing)

Any failure in the integrity of the temporary fencing
should be repaired immediately or a barrier placed
around gap to prevent stock access until repair is
made

Check watergates are in tact and functioning and
that there is no sign of encroachment up and
downstream of the gates when streams are flowing.

Any failure of the integrity of the gates should be
repaired immediately or a temporary structure put in
place to prevent stock encroachment.

Check the storage of silage for visible signs of
discharge and destination of silage liquor

All liquid should drain into effluent storage. Any
discharge must be stopped immediately. Temporary
barriers such as straw bales may be used to take up
any discharges until permanent structures are in
place

Check fertiliser storage and filling area.

There should be no possibility of loss of fertiliser to
drains or direct discharge to ground. Any drains
should be covered, or the filling area moved to
where no discharges will occur.

/Annual audit of OVERSEER nutrient budget and
report based on previous 3 years. Submission of
compliance with thresholds

Should the OVERSEER report show losses
exceeding the threshold, further mitigations should
be adopted to effect a reduction in nutrient loss to
below thresholds.

Fertiliser spreader, muck spreader and irrigation
testing and calibration 1 in 5 years by independent
auditor

Spreaders and irrigators not performing should be
recalibrated

Additional auditing that can be done either exter

nally oternally

Reconciliation of fertiliser, manure and soil records
with nutrient budget and fertiliser recommendations

\Where reconciliation is not possible and an over
application has occurred, this should be rectified in
the following year
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Audit measures

Action in the case of non-compliance

Submission and brief interpretation of soil, manure,
water quality and machinery calibration tests

\Where triggers have been exceeded, immediate
contingency plans should have been put in place
and a root cause analysis conducted. The results of
which should be presented here.

Submission of field records demonstrating fertiliser
and manure practice

\Where field records show variation from proposed
system, changes must be justified and the farm
shown to remain within threshold limits, or the
practice must revert to the proposed system

Submission of example irrigation schedules and
calculated water use efficiency

Where calculated water use efficiency is such that
the trigger is exceeded, remedial action of how the
system is to be optimised should be submitted, and
followed up in the next audit

Annual quadrate testing for % ground cover,
submission broad findings

\Where poor groundcover is found and cause
assessed, the remedials should be implemented and
followed up in the next audit

Annual soil compaction survey, submission broad
findings and remedials

\Where poor soil structure is found in hydrologically
connected areas, the remedials should be
implemented and followed up in the next audit

Annual wet weather survey, submission of broad
findings and remedials.

\Where runoff from wallows or fenceline runs is
entering a watercourse, the remedials must
immediately stop the runoff through temporary or
permanent structures. The effectiveness of these
should be followed up in the next audit

Annual fertiliser spreader and irrigation testing and
calibration

Spreaders and irrigators not performing should be
recalibrated

Auditing that must be done internally

Self certification for application of fertiliser
according to code of practice

/Any failures in observing the code of practice for
applying fertiliser should be rectified and followed
up in the next audit

Submission of proof of ‘approved handler' status

Handling of chemicals should cease until an

approved handler is in place

SUMMARY

This 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 mitigate 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.

The mitigation and management measures detailed in Table 5 lay out the techniques
that have been adopted to fulfil these two objectives. The WQS thresholds and
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modelling outputs from OVERSEER detailed in Table 4 illustrate that the proposed
farming system meets the WQS thresholds, and the risk assessment and mitigation
measures proposed in Sections 4 and 5 illustrate how site specific environmental
issues, including uncontrolled discharges, have been identified and are mitigated.

The monitoring and auditing of this plan, addressed in Section 6 allow the

performance of the measures chosen to be monitored and where they are performing
sub-optimally, these can be addressed through the root cause analysis process.

8 REFERENCES

Boraman Consultants Limited (2009): Hydrology of Manuka Creek. Report prepared
for Twin Peaks Station Ltd and Killermont Station Ltd.

Ryder Consulting Ltd (2009): Statement of evidence by Ruth Goldsmith on behalf of
Killermont Station (Thomas) Limited.
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Appendix A: WQS ground and surface water sub-catchments for Killermont Station /‘ Comment [JDA: IR areas to be updated
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Appendix B: Farm Environmental Risk Assessment

Killermont Run Red Pebbly
Some guideline questions for track management . L an_d Car_ry for
and runoff Current Home Block, beef, deer and sheep neighbouring dairy farms,
export DM import effluent
Are there tracks in hydrologically connected areas? | Yes Yes No
Do any tracks run through streams? Yes Yes No
Do any tracks directly runoff to a water course Yes Yes No

Are devices in place for removing and/or treating

contaminated water from tracks? No No NA

Are tracks for stock specifically maintained? No NA
Not daily, but access to grazing area

Does stock regularly pass through water courses? located above Frosty Gully is through a No
watercourse

Avre there any sloping fields adjacent or Frosty Gully will have a planted riparian

. Yes - into Frosty Gull ? No
hydrologically connected to a water course? y y margin above the Dam
Evidence of wind erosion in areas on
flats. Small areas of erosion associated
Any previous runoff or soil wash? with gateways or off steep land. But not
surface water receiving environments in
these areas
If arable or fodder crops are grown, are measures
taken to conserve or build soil organic matter on Part of pasture renovation Part of pasture renovation NA
arable land?
Are remedial measures to prevent runoff in place L .
. P P NA No, no surface receiving environments NA
after winter grazed crops?
Is there a possibility of runoff from winter grazed . .
Re y g Yes — into Frosty Gully Yes - into ephemeral Frosty Gully NA
areas reaching a water course?
Some guideline questions for stock nutrient loss
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Killermont Run

Red Pebbly

Some guideline questions for track management
and runoff

Current

Home Block, beef, deer and sheep

Cut and Carry for
neighbouring dairy farms,
export DM import effluent

If stock over wintered outside on the farm, are

strategies in place to reduce winter nutrient losses? No Yes, DeD on irrigated area. No

Are measures taken to control dietary intakes of N

and P? (Intensive beef and dairy) NA NA NA
Yes. Frosty Gully and Manuka Creek
are ephemeral streams and therefore

Is stock restricted from entering watercourses? No temporary fencing will be used to stop | NA —no stock on the block
stock access when the streams are
flowing.

Are feed areas moved during winter in

hydrologically connected fields? Yes Yes NA
Excessive P losses associated with deer
farming. These losses must be mitigated

Other stock nutrient issues or incidences? Please NA by ensuring that NO runoff from

describe

fenceline running or wallow is permitted
to reach a watercourse. This can be
verified during wet weather survey.

Some guideline questions for biodiversity

Avre there any special areas or species of interest or
conservation on the farm?

Ecology report

Ecology report

Ecology report

Are there any water or wetland features on the
farm?

Frosty Gully, Manuka Creek, Ahuriri
River bounds the northern block

Frosty Gully, Manuka Creek,

Ahuriri River bounds northern
boundary. Tara Hills irrigation
race traverses the block

When flowing the creeks will be fenced

Are these features actively protected? No and vehicular crossings protected with
water gates.
When flowing the creeks will be fenced
Are surface water features protected from stock No and vehicular crossings protected with | No stock on this block

access?

water gates.
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Killermont Run

Red Pebbly

Some guideline questions for track management
and runoff

Current

Home Block, beef, deer and sheep

Cut and Carry for
neighbouring dairy farms,
export DM import effluent

Erosion was evident, but not from stock

Is there evidence of bankside erosion access, but from high flows and No
aggressive river action
Other biodiversity issues? Please describe NA
Some guideline questions for chemical usage
Are those handling chemicals of ‘approved handler Will use a contractor, or will have
status’? approved handler status.
Some guideline questions for water
Do you use irrigation scheduling? Yes Yes
How do you estimate soil moisture deficit? MGAP - eg. aguaflex on example | MGAP - e.g. aguaflex on
pivots or laterals example pivots or laterals
Do you use surface irrigation (border dyke, wild
No No
flood)
Do you collect wipe off losses? NA NA
Are these wipe off losses discharged to a NA NA
watercourse
Are your borders laser leveled? NA NA
If you have spray irrigation, do you practice
S No No

fertigation?
Is clean water yards collected separately and

. No NA
discharged or used?
Are back siphoning prevention measures in place? EIZT:Z siphoning measures will be in NA
Other water issues or incidences? Please describe
Some guideline questions for fertiliser
Do you apply more than 50 kg N per application? No No No
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Killermont Run

Red Pebbly

Some guideline questions for track management
and runoff

Current

Home Block, beef, deer and sheep

Cut and Carry for
neighbouring dairy farms,
export DM import effluent

Do you apply N fertiliser during later autumn and

Applications will not be made in late

- No autumn and Winter except where DcD | No
winter? S . L
is being applied on irrigated area.
!Dq you apply P fertiliser within 3 weeks of surface NA NA NA
irrigation?
Do you regularly soil test? No Soils will be regularly tested (1 in 3 _Smls will be regularly tested (1
years) in 3 years)
Do you have Olsen P levels over 30? No No No
Are fertilisers ever applied within 20 m of a NA No - A layback zone will be observed No - A layback zone will be
watercourse or borehole? observed
Are fertiliser spreaders calibrated regularly? NA MGAPs MGAPCc
Yes. Non irrigated blocks and
Are there ‘no-fertiliser® areas on farm? No Yes. 20m lay backs from Manuka Creek Ia_rge layback from Ahuriri
and Frosty Gully. River and 20 m layback from
Tara Hills water race
Other fertiliser issues or incidences? Please
. NA
describe
Some example questions on effluent
Do you produce effluent? No No No
Do you have less than 4 weeks storage of effluent? NA NA
Is your effluent storage facility fully sealed? NA NA NA
Do you separate clean and dirty water in the yard? | NA NA NA
Do any direct discharges occur off the yard? NA No dlregt discharges of contaminated NA
water will occur off yards
ing irri ?
Do you spread effluent by a travelling irrigator? If NA NA NA

not, how
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Killermont Run

Red Pebbly

Some guideline questions for track management
and runoff

Current

Home Block, beef, deer and sheep

Cut and Carry for
neighbouring dairy farms,
export DM import effluent

What rate do you apply effluent at? NA NA NA
What depth of effluent do you typically apply? NA NA NA
Do you use soil moisture deficits to decide on NA NA NA
application depth?
How do you determine application depth? NA NA NA
Bg you apply more than 150 kg N/ha/yr of effluent NA NA No
If silage is made on the farm,
If silage is made on farm, is effluent collected and the effluent will be collected
NA No and spread. However, grass
spread to land?
may be exported and stored on
receiving dairy farms
No direct discharges of silage effluent
will occur. If pits are clay lined, the | If silage is made on the farms,
permeability should be tested. If not | no direct discharges from silage
Are there any direct discharges from silage pit? NA clay lined, silage must be stored on a | pits will occur. Silage will be

concrete pad. Dry matter should be
tested when making silage. DM > 35%
will produce virtually no effluent

made and stored on a concrete
pad of suitable spec.
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Killermont Run

Red Pebbly

Some guideline questions for track management
and runoff

Current

Home Block, beef, deer and sheep

Cut and Carry for
neighbouring dairy farms,
export DM import effluent

Other effluent issues or incidences? Please describe

Organic  manure  will be
imported onto the block in solid
form. This should be spread
using a calibrated spreader and
in suitable ground conditions so
as not to damage soil. Manure
should not be spread within 20
of a watercourse either the
Ahuriri or the Tara Hills
irrigation race. Timing is less
important with solid manure
although it is preferable to go
onto a growing crop (as long as
it doesn't affect silage quality)
and should not be applied in the
autumn.

Some example questions on cropping

No cropping

Is inversion tillage used? Describe

Yes

Yes

No inversion tillage

Avre soils left bare over winter?

There are existing bare areas on the flats.
This is a common phenomenon with
heiracium infestations. During site visit,
current arable field bare over winter.

Soil cover, green or trash should be
maintained

Pasture renovation will be
pasture to pasture with direct
drilling.

Are remedial measures in place after winter grazed
crops to reduce nutrient loss?

No

DcD use on irrigated area

Other cropping issues or incidences? Please
describe

No

Some example questions on soil health

Previous incidence of soil erosion or wash? (wind
or water)

Yes, evidence of wind erosion
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Killermont Run

Red Pebbly

Some guideline questions for track management
and runoff

Current

Home Block, beef, deer and sheep

Cut and Carry for
neighbouring dairy farms,
export DM import effluent

Are there compacted, consolidated or capped soils?

Where bare, there is some running
together of the surface soils. Digging
pits showed a weakly structured top soil
and structureless subsoil. In areas of
severe wind erosion, most of the top soil
had been removed. In arable paddock,
capping had occurred due to soil
exposure. However there are not surface
receiving environments in this area for
runoff.

This should be avoided for reasons of
soil health, pasture growth and silage
quality. However, as this may happen,

This should be avoided for
reasons of soil health, pasture
growth and silage quality.
However, as this may happen,

Is the soil trafficked when wet? No annual soil compaction survey should be | annual soil compaction survey
conducted in hydrologically connected | should be conducted in
areas to allow issues arising from | hydrologically connected areas
compaction to be managed to allow issues arising from

compaction to be managed

Are remedial measures for soil health in place after Soil compaction shou_ld be monitored

. : No annually in hydrologically connected | NA

winter grazing
areas

Are stock over wintered outside? No Yes No

Other soil issues or incidences? Please describe
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Appendix C: OVERSEER input parameters —some
missing

Report from OVERSEER nutrient budgets 2009, version 5.4.3 on 06/10/2009 06:55 PM
Copyright® 2009 AgResearch Ltd. All rights Reserved

Kilermont

Omarama

Upper Waitaki

File:  Killermont proposed Red pebbly flats.ovp

Parameter report

Parameter name Units Value

Region D ~ High Country (> 300 m)
No Fuel, electricity and other farm inputs
No Farm capital (structure) inputs

Block setup summary

Block name Block type Effective area (ha) Relative productivity
Red flats pebbly Pastoral 184 0.04

Red flats pebbly irrigated Pastoral 216 1

Total farm area declared as blocks ha 400

Total farm area ha 400

Relative productivity assessment method Relative yield
Make all block stock ratios same asfarm stock ratios False

Stock Information: Dairy animals

Dairy cows Iyr 300
Replacements grazed off farm from Weaning
Breed F xJ cross
Milk solids kalyr 120000
Effiuent disposal system All exported
Once a day milking Never

Grazing off options for milking cows animals

Percentage milking cows removed % 100

Month leaving farm beginning of April
Month returned end of September
Grazed out most offarm prior to removal of animals False

Dairy feed pad option not used

Dairy wintering pad/animal shelter option not used

Dairy Winter stand off or loafing pads option not used
Advanced pasture and supplements options for Dairy not used

Animal health supplementation used by Dairy animals
No animal supplementation has been entered

DCD is not applied
No Wetiand information
No supplements added
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Block Information

Parameter name Units
Block name

Area ha
Blocktype

Topography

Distance from coast km

Profile drainage class

Poorly drained

Moleftile drained

Receives no liquid or solid effluents
No irrigation applied

Climate
Mean annual rainfall mm
Mean annual temperature ‘C

Seasonal variation in rainfall
Annual potential evapotranspiration (PET)
Seasonal variation in PET

Hydrophobic condition
Latitude South o
Altitude m

Animals and Pasture

Ratio and type of stock based on whole farm values
because there is only one type of stock

Dairy or beef animais have direct access to streams

Development status (organic nutrients)

Pasture type

Pasture quality

Pasture digestibility and ME notentered
Clover levels

Pasture utilisation (%)

Soilinformation

Soil type

Soll order (default)

Soil group (default)

Sand parent material

Soil texture

Soll profile

Olsen P

QT K

QT Ca

QT Mg

QT Na

Organic S

QT S04 mg/kg
TBK reserve K test

Anion storage capacity or PR

Value

Red flats pebbly
184

Pastoral

Flat

90

Unknown

False

False

500

9.1
Moderate
801-950
Unknown
Unknown
442

500

False
Developed
Unimproved/Tussock grasslands

Verylow
40

MACKENZIE
Brown
Sedimentary
False
Sandy loam
Stony

7

25

35

15

4

45

4

Not known
Not known
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Block Information
Parameter name Units Value
Block Fertiliser
Fertiliser Papplied within 3 weeks of border dyke irrigation False
No supplements removed from the block
Block Information
Parameter name Units - Vvalue
Block name Red flats pebblyirrigated
Area ha 216
Blocktype Pastoral
Topography Flat
Distance from coast km 90
Profile drainage class Unknown
Poorly drained False
Moletile drained False
Receives no liquid or solid effluents
Irrigation mm 600
Irrigation
Border dyke False
Water source isborderdyke outwash False
Irrigation nutrientconcentrations for block
Irrigation Source Block specific
Irrigation Units mg/l
N P K S Ca Mg Na
0.5 0.1 18 25 9.3 22 9.5
Climate
Mean annual rainfall mm 500
Mean annual temperature °C 9.1
Seasonal variation in rainfall Moderate
Annual potential evapotranspiration (PET) 801-950
Seasonal variation in PET Unknown
Hydrophobic condition Unknown
Latitude South $ 44.2
Altitude m 500
Animals and Pasture
Ratio and type of stock based on whole farmvalues
because there is only one type of stock
Dairy or beef animals have direct access to streams False
Development status (organic nutrients) Developed
Pasture type Ryegrass / white clover
Pasture quality
Pasture digestibility and ME notentered
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Block Information

Parameter name Units Value
Clover levels Medium
Pasture utilisation (%) 85
Soil information
Soil type MACKENZIE
Soil order (default) Brown
Soil group (default) Sedimentary
Sand parent material False
Soil texture Sandy loam
Soil profile Stony
Olsen P 22
QT K 6.5
QT Ca 5
QT Mg 9
QT Na 8
Organic S 17
QT S04 mglkg 4
TBK reserve K test Not known
Anion storage capacity or PR Not known
Block Fertiliser
External effluentinputs
Type Dairy factory
Nutrients added as a loading (kg/halyr) applied to pasture
N P K s Ca Na
100 14 134 10 22 50
Source None
Fertiliser Papplied within 3 weeks of border dyke irrigation False
Supplements removed

Type Amount T/ha Amount on dry welghtbasis Destination

Silage 4.9 True
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Appendix D: OVERSEER output data — some missing

Report from OVERSEER nutrient budgets 2009, version 5.4.3 on 06/10/2009 06:49 PM
Copyright® 2009 AgResearch Ltd. All rights Reserved
Kilermont
Omarama
Upper Waitaki
Killermont proposed with deer home and pebbly.ovp
Nutrient Budget
Farm Budget for: Current farm
N P K S Ca Mg Na  H+
(kg/alyr)
Inputs
Fertiliser, lime and DCD 21 1 26 2 H 2 " 0.0
House block imports 0 0 0 0 0 0 0 0.0
Atmospheric/clover N 22 0 1 1 0 1 2 0.0
Irrigation 1 0 1 2 6 1 5 0.0
Slow release 0 3 38 8 1 2 2 0.0
Supplements imported 0 0 0 0 0 0 0 0.0
Outputs
Product 1 0 1 1 0 0 0.0
Effluent removed 0 0 0 0 0 0 0 0.0
Supplements removed 16 2 15 1 3 2 1 0.1
Atmospheric 5 0 0 0 0 0 0 0.0
Leaching/runoff 3 0 3 1" 0 1 1 -0.1
Net immobilisation/absorption 186 10 0 0 0 0 0 -0.1
Change in inorganic soil pool 0 1 47 0 7 3 19 0.1
* Acidity - kgH+/ha
Disclaimer
The of the soft and the panying files (“Overseer”) are provided “ASIS” and without warrantics of any kindeither
express or implied. To the fullest extcmpumnmblc and sub)oc: and pursuant to applicable law, the owners of verseerdisclaim all
warrantics rep org or plied, including, but not limited to, warranties of merchantability, fitness for a
particular purpose, noninfring qunmy or perf In addition, while the owners of Overseer have used reasonable efforts
to ensure that Overseer is free from bugs, errors or viruses, any warrantyrelating to Overseer being free from bugs, errors, or viruses is
disclaimed.
The owners of Overseer do not warrant or make any rep i garding the y,relinbility, or otherwise of
the contents of Overseer outputs, any third partyinformation supplied, oﬂhc results of Overseer’s,or Overseer's outputs’, use
(including reli on those outputs)
By using Overseer, youagree lhul you areusing Overseer,and its outputs, at your sole risk and that it is not a substitute for
specialisedadvice ortesting, Tothe fullest extent permissible by law, the owners of Overscer are not responsible, or liable, in any
way inrelation to your use of Overscer or any use of Overseer's outputs,
For th id of doubt, thisdisclai i to apply where data from any part of Overscer or a report produced by it are
exported to other media and altered in any way,
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Report from OVERSEER nutrient budgets 2009, version 5.4.3 on 06/10/2009 06:49 PM
Copyright® 2009 AgResearch Ltd. All rights Reserved

Kilermont
Omarama
Upper Waitaki

Killermont proposed with deer home and pebbly.ovp

Block maintenance fertiliser nutrient recommendations

For. Current farm

Maintenance fertiliser nutrient recommendations to maintain soil tests at current levels

Blockname P K 8§ Ca Mg Na  Lime  Relative

(ka/halyr) yield (%)
South face hills 7 0 5 2 0 0 20 45
Northface hills 5 0 2 0 0 0 10 42
Irrigation 13 0 3 0 0 0 30 1
Pebbly § 0 2 0 0 0 10 41
Block1

It isrecommended that afertiliser company representative or farm consultantwith experience in nutrient
management is consulted foradvice on the types of fertiliser and on the timing of application of fertilisers.

These rates are to maintain soil testvalues only. If soil testvalues areabove optimum, then less than maintenance
can be applied toallow soil testvalues to fall. Conversely, if soil tests are below those required to maintain target
pasture production levels, then capital dressings may be required. In both cases, it is recommended that a fertiliser
company representative is consulted.

Also note that experienced fertiliser company representatives may advise rates thatdiffer from these results based
on localexperience.

Disclaimer

The of the soft and the panying files (“Overseer”™) are provided “ASIS” and without warranties of any kind either
express orimplied. To the fullest cxtrn(pcrmissxble and subJecx lnd pursuant 1o applicable law, the owners of verseerdisclaim all
warranties rep org express or implied, i g, but not limited to, warranties of merchantability, fitness for a

particular purpose, nonmfnngem:m. quality or performance. In addmon. while the owners of Overseer have used reasonable efforts
toensure that Overseer is free from bugs, errors or viruses, any warrantyrelating to Overseer being free from bugs, errors, or viruses is
disclaimed.

The owners of Overseer do not warrant ormake any rep g the y,reliability, or otherwise of
the contentsof Overseer outputs, any third party information supphed. orthc results of Overseer’s, or Overseer’s outputs’, use
(including reliance on those outputs),

By using Overseer, youagree that you arcusing Overseer,and its outputs, at your sole risk and that it is not a substitute for
specialisedadvice ortesting. To the fullest extent permissible by law, the owners of Overseer are not responsible, or liable, in any
way inrelation to your uscof Overseer or any use of Overseer's outputs,

For theavoidance of doubt, thisdisclaimer continues to apply where datafrom any part ofOverseer or a report produced by it are
exported to other media and altered in any way,
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Report from OVERSEER nutrient budgets 2009, version 5.4.3 on 06/10/2009 06:48 PM
Copyright® 2009 AgResearch Ltd. All rights Reserved

Kilermont
Omarama
Upper Waitaki

Killermont proposed with deer home and pebbly.ovp

Block nitrogen report

For: Current farm

Blockname Nin drainage * N leached N surplus Added N ** % reduction
(ppm) (kg Nihalyr) inwetland

South face hills na 2 6 0 0
Northface hills na 2 8 0 0
Irrigation 1.2 6 89 101 0
Pebbly na 2 8 0 0
Block1 na 16 19 0 0
Overall farm na 3 24

* Estimated N concentration in drainage water at the bottom of the root zone. Maximum recommended level for
drinking water is 11.3 ppm(note that this is not anenvironmental water quality standard).

** Sum of fertiliser and external factory effiuent inputs.
na: N indrainage not calculated for easy and steep blocks.

Disclaimer

The of the soft and the panying files (“Overseer™) are provided “ASIS” and without warranties of any kind cither
express orimplied. To the fullest extentpermissible and subject and pursuant to applicable law, the owners of verseerdisclaim all
warranties rep jons or g express or implied, including, but not limited to, warranties of merchantability, fitness for a
particular purpose, noninfringement, quality or performance. In addition, while the owners of Overseer have used reasonable efforts
toensure that Overseer is free from bugs, errors or viruses, any warrantyrelating to Overseer being free from bugs, errors, or viruses is

disclaimed.
The owners of Overseer do not warrant or make any repi garding the cor y,reliability, or otherwise of
the fOverseer outputs, anythird partyinfi i pplied, or the results of Overseer’s,or Overseer’s outputs’, use

(including reliance on those outputs).

By using Overseer, youagree that you areusing Overseer, and its outputs, at your sole risk and that it is not a substitute for
specialisedadvice or testing. To the fullest extentpermissible by law, the owners of Overseer are not responsible, or liable, in any
way inrelation to your useof Overseer or any use of Overseer's outputs.

For theavoid: of doubt, thisdisclai i to apply where datafrom any part ofOverseer or a report produced by it are
exported to other media andaltered in any way.
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Kilermont
Omarama
Upper Waitaki

Block phosphorus report

For: Current farm

Killermont proposed with deer home and pebbly.ovp

Report from OVERSEER nutrient budgets 2009, version 5.4.3 on 06/10/2008 06:49 PM
Copyright® 2009 AgResearch Ltd. All rights Reserved

Blockname P loss factors P lost :mzved b
Soil Fertiliser Effluent Overall (kg P/halyr) fiter strip

Southface hills Low Low nla Low 0.0 nla
Northface hills Low Low nla Low 0.0 n/a
Irrigation Low Low n/a Low 0.1 n/a
Pebbly Low Low n/a Low 0.0 n/a
Block1 na n/a n/a na n/a n/a
Overall farm Low Low n/a Low* 0.1°
*Includes P loss from ponds to waterways

Disclaimer

The of the soft and the panying files (“Overseer™) are provided “ASIS™ and without warranties of any kind either

express orimplied. To the fullest extent permissible and subject and pursuant to applicable law, the owners of verseerdisclaim all
warranties representations or guarantees, express orimplied, including, but not limited to, warranties of merchantability, fitness for a
particular purpose, noninfringement, quality or performance. In addition, while the owners of Overseer have used reasonable efforts
to ensure that Overseer is free from bugs, errors or viruses, any warrantyrelating to Overseer being free from bugs, errors, or viruses is
disclaimed.

The owners of Overseer do not warrant or make any rept i garding the
the fOverseer outputs, any third partyinfi

(includingreliance on those outputs).

By using Overseer, youagree that you arcusing Overseer, and its outputs, at your sole risk and that it is nota substitute for
specialisedadvice ortesting. To the fullest extentpermissible by law, the owners of Overseer are not responsible, or lisble, in any
way inrelation to your useof Overseer or any use of Overseer's outputs.

For theavoidance of doubt, thisdisclaimer continues to apply where datafrom any part ofOverseer or a report produced by it are
exported to other media andaltered in any way.

accuracy, reliability, or otherwise of
pplied, or the results of Overseer's,or Overseer’s outputs’, use
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Report from OVERSEER nutrient budgets 2009, version 5.4.3 on 06/10/2009 06:49 PM
Copyright© 2009 AgResearch Ltd. All rights Reserved

Kilermont

Omarama

Upper Waitaki

Killermont proposed with deer home and pebbly.ovp

Block pasture report
For: Current farm

Blockname On-farm fresh Estimated Supplements Pasture
pasture intake utilisation removed growth
(kg DM/halyr) (%) (kg DM/halyr) (kg DM/halyr)

Southface hills 1383 50 20 2806

Northface hills 696 50 8 1401

Irigation 7650 70 3155 14084

Pebbly 696 50 8 1401

Block1 0 70 703 703

This report gives an estimated animal intake for each block based on animal production and supplements brought on
to farm information supplied. Estimated annual pasture growth is shown for the animal utilisation value shown.
Note: the model is not sensitive to changes in utilisation.

It is recommended that a consultantor software such as StockPol is used to estimate farm pasture production.

Disclaimer

The contents of the software and the sccompanying files (“Overseer™) are provided “ASIS™ and without warranties of any kindeither
express orimplied. To the fullest extent permissible and subject and pursuant to applicable law, the owners of verseerdisclaim all
warrantics representations or guarantees, express or implied, including, but not limited to, warranties of merchantability, fitness for a
particular purpose, noninfringement, quality or performance. In addition, while the owners of Overseer have used reasonable efforts
ta ensure that Overseer is free from bugs, errors or viruses, any warrantyrelating to Overseer being free from bugs, errors, or viruses is
disclaimed.

The owners of Overseer do not warrant or make any rep! i garding the y,reliability, or otherwise of
the contentsof Overseer outputs, any third partyinformation supplied, or the results of Overseer's,or Overseer's outputs’, use
(includingreliance on those outputs).

By using Overscer, youagree that you arcusing Overseer, and its outputs, at your sole risk and that it is not a substitute for
specialisedadvice ortesting. To the fullest extentpermissible by law, the owners of Overseer are not responsible, or liable, in any
way inrelation to your useof Overseer or any use of Overseer's outputs.

For theavoidance of doubt, thisdisclaimer continues to apply where data from any part ofOverseer or a report produced by it are
exported to other media and altered in any way.
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Appendix E: A3 maps
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