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1. Introduction (

The Water Qual i)ty uSitdiedly b(yd W@k enzi e Water Rese
found that the additional irrigation proposed in the catchment could take place without

significant adverse effects on the environment providing that nutrient  loss 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 oveview

schematic of the process of building a FEMP is shown in Figure 1 below. [ Figure 1

The responsibility of the implementation  of the plan lies with the farmer , as does the [ Figure 1

responsibility for organising the monitoring and audit ing where external input is required.

11 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 se t 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 uncontrol led 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 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.

1.3 Scope of a Farm Environmental Management Plan
The development of a FEMP is divided into four sections:
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 modeél.
This helps to validat e the use of the model on the property;

* 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.



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 involve s the identification and mitigation of site -specific environmental
risks.

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

The original FEMP was issued by GHD Ltd (written by the same author) and has been updated
and modified by Ryder Consulting for Southdown Holdings Limited

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

Total N and P losses

m




2. [Farm Description _{ Formatted: _Font

14 pt, Bold

WHL Killermont station is situated approximately 5 km to the west  of Omarama township

(Figure 2). The station is generally flat and extends over two distinct terraces and is /{ Formatted: Font:

Not Bold

approximately 1,200ha. There is no irrigation currently and the very low dryland productivity

of this area permits only occasional grazing by sheep. The land is currently unimproved with

\( Deleted: Figure 2
Formatted: Font:

Not Bold

scattered exotic grasses, hawkweed, Sheepds S{pceed Fgure2

o L

extensive Heiracium infestation. In addition there are large areas with little  or no
groundcover.

Figure 2 Location map for WHL Killermont  (map provided by GHD Ltd)

TE T
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Killermont
Location Map




Figure 3, Current land use on WHL Killermont  (photo by Richard Peacocke)

Deleted: 3

2.1 Soils

The soils on WHL Kilermont 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 (Webb, 1992). Most variations in soil properties are related to depth and stoniness (Webb,
1992). During the site visit soil pits revealed that the stones found at varying depths were
smooth rounded river pebbles. A detailed soil survey was conducted by Web b (1992) on WHL
Killermont and found five variations of Mackenzie soils in a 200 x 250 m plot, with over 90 %
as shallow, shallow with stones or stony sandy loams.

A 100 m transect was sampled from 0-10 cm and below 10 cm. 10 cores were drilled at 10 m
spacing along the transect and a representative bulked sample was taken. Figure 4 shows
the location of the transect. Soil pits were dug and penetrometer readings taken along the
transect and on two other sites to assess uniformity of the soils across the pr operty.

In the analysed soils, the soils had reasonable pH at 5.7-5.8, good Olsen P and base
saturation in the surface soils, however, low total carbon, total nitrogen and cation exchange
capacity. Below 10 cm, while the pH remained similar, the soil had  very low Olsen P and
lower base saturation and lower carbon and nitrogen contents.

4(( Deleted: 3




Figure 4, Location of soil transects and soil pits on WHL Killermont ~ (map provided by /%Deleled: ‘

GHD Ltd) —| Deleted: 4

%
Killermont
Soil Transect

Figure 5 below shows the range of depths to C horizon in 10 m reaches along a 100 m transect.
In each reach, the depth to the stones or C horizon was ascertained by probing the soil 20 -30
times. A minimum and a maximum depth were recorded. No soil compaction issues were
observed during site visit. The soils showed frost heave to approximately 5 cm. The soils are
inherently vulnerable to erosion. T he flat nature of the property mo stly precludes the risk of
water erosion, however soil loss due to wind erosion was evident.



Figure 5, Soil depth to stones over a 100 m transect on WHL Killermont — % °

Transect in m
0-10m 10-20m 20-30m 30-40m 40-50m 50-60m 60-70m 70-80m 80-90m 90-100m

10 +— —

Soil depth in cm

B C horizon

@ Maximum depth of soil to C

2.2 Climate
The nearest climate stations with long -term rainfall records are located at Omarama and

Tara Hills. The Tara Hills station is very close to the proposed irrigated a reagand hasan ( . Tara Hills
average annual rainfall of 500 mm_(Aqualinc, 2009a). , 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
(Aqualinc, 2009a).

The nearest climate stat ion 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 PET in Canterbury (Aqualinc, 2009a)., The area is subject to hot summers and high

radiatio n, driving daily ET values up, but seasonal ET is tempered by a shorter growing season

than coastal areas (Aqualinc, 2009a). [ t

2.3 Topography

The property slopes evenly from west to east with an average gradient of 0.01m/m. The

surface topography is generally f lat and consists of part of the glacial outwash surface

created by the Ahuriri River during the | ast 06y
plains (Mitchell Partnerships, 2009a). An old scarp formed by the river during its transition

from the ou twash plain to the more recent alluvial plains cuts across the northwest corner of

the property.



3. Environmental context ~_{Formatted: Font: 14 pt, Bold

The environmental context of the farm is a reference both to local and wider receiving
environments. Figure 6 shows the receiving environments of WHL Killermont. Due to the
permeability of the soils no surface runoff is expected to occur.

The ecological value of this area is extremely low (Mitchell Partnerships, 2009). The
ecological impact of proposed practices on WHL Killermont and the r equired mitigation for
protection are discussed in full by Mitchell Partnerships (2009) and Ryder Consulting (2009) in
their respective reports on ecology and aquatic ecology. However their recommended
mitigations, as they pertain to on farm management or _infrastructure, have been included in

this plan

//{ Deleted: 6

Figure 6, Map showing the receiving environments for WHL Killermont ( map provided by -
GHD Ltd) ’**{Deleted: 6
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3.1 Water Quality Study mitigation requirement

| WHL Killermont, according to the WQS (GHD, 2009), lies in Ahuriri and Omarama groundwater - [Deleted:

and surface water catchments (A ppendix A). More detailed investigations have confirmed the
direction of groundwater movement (A ppendix B).



Table 1a and Table 1b show the calculated nutrient mitigation requirement of the receiving [

Table 1

environments determined in the WQS and the resulting thresholds for N and P for WHL [

Table 1

Killermont.

For this farm, the Lake Benmore - Ahuriri Arm mitigation requirements are the most

stringent. Thesemitigat i on requirements cap WHL Kill er mon
34,7169 N per annum and 459 kg P per annum(based on 1,100 ha of irrigation ). However,

6,105 kg N has been reallocated to the remainder of Killermont Station thereby reducing the

N threshold to 28,611 kg N.

3.2 Local receiving environments

The local receiving environments for WHL Killermont are Tara Hills Irrigation race and
Manuka Creek. Off farm, d ue to very permeable nature of the soils and the low likelihood of
overland flow or shallow interfl ow, the closest receiving environment s are the Omarama
Stream and Ahuriri River, beyond the property boundary. These two receiving environments
are already considered as a part of the WQS and therefore no ad ditional mitigation is
required.

The Tara Hills irrigation race traverses the property, conducting water in an open channel
from the Ahuriri for stock and domestic water supply, irrigation and augmentation of the
Omarama stream. The race does not flow continuously; because of this it has only minor
value for aquatic communities (Ryder Consulting, 2009a). _There is no groundwater
connectivity with this race, therefore drainage losses from the farm will not be seen in the
race. The flat topography and very well drained nature of the soils precludes the poss ibility
of surface runoff. The only sources of contamination into the race, and consequently into the
Omarama sub-catchment, are direct deposition from stock or effluent irrigation and runoff

from frack s and crossings over the race induding a centre pivot that crosses the race. (

the one centre pivot

Mitigation measures will be adopted to prevent these discharges.

The Manuka Creek runs across the southern corner of the farm. Manuka Creek is a typical
high country stream, consisting of one main channel and fo rms 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 flow s that Manuka Creek flows passed WHL Killermont
and reaches Omarama Stream. The flows in the lower reaches are therefore classed as
ephemeral.

In terms of the groundwater direction the Manul
drainage losses from the farm will not be seen in the creek. The very well drained nature of

the soils precludes the possibility of surface runoff. The only sources of contamination into

the creek, and therefore into the Omarama sub -catchment, are direct deposition from stock

or effluent irrigation. Mitigation measures will be adopted to prevent these discharges.

% The consent application is for 1100 ha irrigation; however latest irrigation design shows 1049 ha of actual proposed irrigation. The
difference between the two figures is the spaces between the circular centre pivots that will arise unless additional irrigation such
as K lines are used.



Table 1a Water Quality Study mitigation requirements for WHL Killermont. Yellow highlights indicate receiving environment with
most restrict ive mitigation (GHD, 2009)

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 WQSs from WQS periphyt on 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 46486 1669 11 -1.0 0 0 0 0 0 0 0 0 -10.7 -1.1
Killermont Omarama Omarama Ahuriri Ahuriri Arm 46486 1669 -3.3 0.3 11 -1.0 0.1 01 0 0 0 0 -10.7 -1.1

Table 1b  Water Quality Study mitigation requirements for WHL Killermont continued

Stream Secondary  Stream Secondary GWR Lake Stream Secondary Stream Secondary  Groundwater Lake Overall
mitigation stream mitiga tion 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 WQS
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
1210 -1100 0 0 0 0 0 0 0 0-11770-1210 47696 569 46486 1669 46486 1669 46486 1669 46486 1669 34716 459 34716 459

-3630 330 1210 -1100 110 -110 0 0 0 0-11770-1210 42856 1999 47696 569 46596 1559 46486 1669 46486 1669 34716 459 34716 459




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

Table 2

include the base assumptions of OVERSEER and therefore help validate the use of the model

on the farm.

Table 2

Table 2 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 users6 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
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

account for

Jertiliser above the crop requirement. This maximis es the [

excessive

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 farmi ng 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, where they are recorded .

Fertiliser application applied
evenly

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

Irrigation and effluent applied
evenly

The even application of water and or effluent is an
assumption of the OVERSEER model. Irrigators should be
tested and calibrated in -house at least annually and every
5 years by an independent auditor.

Crop, cultivation, nutrient
inputs, stock movement and

Maintaining good records is important for:

15



yield records kept per farm 0 The calculation of cumulative annual organic fertiliser
management unit applications and also their contribution to long term
nutrient supply;

0 The prediction of realistic yields that are us ed to
determine plant requirements;

0 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 to applic ations with low
systems application amounts on shallower soil to prevent 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 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.

4.2 Stage 2 0 OVERSEER and meeting WQS mitigation requirements
The WQS thresholds set for WHL Killermont, using the most stringent nutrient mitigation

requirement, are 28,611 ® kg N/year and 459 kg P/year. Table 3 below shows the output from

Table 3

OVERSEER fdroth of the modelled proposed farming system at WHL Killermont. The results
illustrate that all the proposed farm systems meet the N and P thresholds set out in the WQ
at both a Developed and a Highly Developed setting. A Highly Developed setting 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 become Highly Developed.

The calculations for assessing total losses from each modelled system, OVERSEER model

S

inputs, outputs, modelling files and non-default assumptions are given in Appendices C, D, E,

G andH.

3 This new threshold includes 6,105 kg N reallocated to the remainder of Killermont Station
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Table 3

[

with mitigations

It should be noted that in system 1
stock are proposed to be housed
completely for 8 months of the year and
partially for the remainder of the time.
This is a longer period of time than that
which can be modelled in OVERSEER
version 5.3.4, and therefore is likely to
overestimate losses in this system as
modelled.{

A list of

[

and G




Table 3  Total N and P losses modelled by OVERSEER for the proposed farming system
on WHL Killermont and WQS thresholds
R OVERSEER modellingoutputs kg/year WQS threshold
kglyear
R System 10 System 29 System 38 System 46 N
Cubicle Cut and Sheep and Mixed farm
stables car beef
Total N 17,112 8,965* 11,160* 14,345* 28,611
leaching/runoff (18,875)
Jotal N 20,496 114,53* 20,199* 20,114* 28,611
leaching/runoff (21,286),
at Highly
Developed
Total P 453 440* 448* 459* 459
leaching/runoff

“ This new threshold includes 6,105 kg N reallocated to the remainder of Killermont Station

*APSIM modelling for a cut and carry system is not complete. Until complete assumed figures are 5 kg/ha N (Developed) (average

loss for cut and carry systems in Taupo (Thorrold and Betteridge (2006);Menneer et al. (2008); AgResearch (unpublished)) and

7.5 kg/ha N(Highly Developed) and 0.4 kag/ha P(derived from fodder crop losses modelled on similar soils).
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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 (premitigation), and has

highlighted that there are potentially soil, 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

“ { Formatted: Caption Table

® High risk, medium risk low risk
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risk®. All risks will need to be addressed in the Farm Environmental Management Plan (FEMP). |
Table 4  General Farm Environmental Risk Assessment for WHL Killermont
Proposed - Cubicle Proposed - Cutand Proposed - Proposed mixed

Farm General _ Current Stables Carry Drystock farming <
Jrrigation Intake/ Submerged gallery Submerged gallery Submerged gallery Submerged gallery
description conveyance NA and Pipes and Pipes and Pipes and Pipes
_ Type NA Centre pivot Centre pivot Centre pivot Centre pivot

If BD destination of

tailgate losses? NA NA NA NA NA

Scheduling NA aquaflex aquaflex aquafle x aquaflex

Application rate NA - - - -

Application

efficiency and

calibration NA - - - -

NA. No effluent NA. No_effluent

Fertigation produced produced

Visual inspection

Evidence of /

vulnerability to
Soll wind erosion

No evidence of water

Evidence of / erosion. Very flat

vulnerability to land and permeable
_ water erosion soils preclude runoff

| Formatted:

cm, Width:
20.99 cm

Left: 4.4 cm, Right:
2.5 cm, Top: 1.6 cm, Bottom:
29.7 cm, Height:

| Deleted: The full FERA is attached as
[ Appendix C.
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o 0 W

Evidence of / Soil compaction from, | Soil compaction from | [ Formatted: Font: 8 pt
vulnerability to No evidence of feeding ou t of silage feeding out of silage
capping and capped or compacted Unlikely as stock _are Unlikely as virtually to stock in late to stock in late
uggin soils. housed for 8 months . ,| no stock. autumn/early spring autumn/early spring _, | [ Formatted: Font: 8 pt
Organic matter
management None Organic matter will accumulated under proposed farming system. [ Formatted: Font: 8 pt
Direct drilling to Direct drilling to Direct drilling to
Direct drilling to establ ish pastures =~ | establ ish pastures establ ish pastures L '[Formatted: Font: 8 pt
Tillage used Unfarmed cu_rrentl establ ish pastures. and crops. and crops. and crops. N
There will be There will be There will be [Formatted: Font: 8 pt
cr_ogging associated cr_ogping associated cr_ogging associated [ Formatted: Font: 8 pt
with pasture renewal. with pasture renewal. with pasture renewal.
Spray out and direct Spray out and direct Spray out and direct [ Formatted: Font: 8 pt
Bare soils over drilling to proposed drilling to proposed drilling to proposed
winter None to reduce bare soils to reduce bare so__ils to reduce bare soils
Rotations used/ Pasture to pasture Yes, arable rotation Yes, arable rotatio _n Yes, arable rotation
renewal? Unfarmed currently renewal in renewal phase in renewal phase in renewal phase
Variability of soil
_ within blocks? Soils uniform Soils uniform Soils uniform Soils uniform Soils uniform
Winter nutrient None i_no stock over
losses Unfarmed currently None i _stock housed winter
There will be no
There will be no direct discharges of
Point sources direct discharges of nutrients from yard - [ Formatted: Font: 8 pt
- Nutrients Yard Unfarmed currently nutrients from yard NA. No vard NA. No vard or parlour
Silage will be made Silage will be made
Silage will be made on concrete pads and on concrete pads and Silage will be made
on concrete pads and will drain to silage will drain to _silage on concrete pads and
will drain to the effluent collection effluent collection will drain to the [ Formatted: Font: 8 pt
Silage/Baleage Unfarmed currently effluent facility facility facility effluent facility
Fallen stock will be Fallen cattle will be Fallen cattle will be [ Formatted: Font: 8 pt
removed from the removed from removed from
property (or property or property or
Fallen Stock Unfarmed currently composted) NA. Virtually no stock composted composted
Ferjiliser store will be | Fertiliser , store will be Ferjiliser store will be L— [ Formatted: Font: 8 pt
undercover _and well undercover and well undercover _and well S
situated. Any liquid situated. Any liquid situated. Any liquid [ Formatted: Font: 8 pt
Ferjiliser store will be ferti[ise_rs will be ferti!i"sg:r,sﬁyyirlrl be ferti]ise_rs will be [ Formatted: Font: 8 pt
undercover and well stored in a bunded stored in a bunded stored in a bunded N
situated. No liquid tank >110% tank tank >110% tank tank >110% tank [Formatted: Font: 8 pt

Fertiliser store

Unfarmed currently

fertilisers are planned

volume

volume

volume
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Fertilliser filling
area

Unfarmed currently

Fertiliser filling areas will be well situated and will allow no direct discharge to ground or drains

Effluent/dirty
water/

infrastructure

Storage - fully
sealed

Unfarmed currently

The effluent store will

NA. No effluent

be fully sealed

produced

NA. No effluent

The effluent store will

produced

be fully sealed

clean and dirty
water

Unfarmed currently

Roof water willb e

collected and used or

diverted and
discharged. Dirty
water will be
minimised under
roofed stables and
clean yards will not
drain to effluent

NA. No infrastructure

NA. No infrastructure

Roof water will be
collected and used or
diverted and
discharged. Dir_ty
water will be
minimised by clean
yards not draining to
effluent facility

Direct discharges
from yard

Unfarmed currently

There will be no

direct discharges of
effluent from yard

NA. No vard

NA. No vard

There will be no

direct discharges of
effluent fr _om yard

Application rate
and total load

Unfarmed currently

Application total will
not exceed 200 kg
N/halyr. Application
rate will not exceed

Application total will
not exceed 200 k

N/hal/yr. Application
rate will not exceed

WQL26 of 22 NA. No effluent NA. No effluent WOQL26 of 22
mm/day produced produced mm/day

Application depth will
be determined by
SMD along with

Application depth will
be determined by
SMD along with

How is depth irrigation as they will NA. No effluent NA. No effluent irrigation, , as they will
determined? Unfarmed currently be applied together. produced produc ed be applied together.
There will be no There will be no There will be no
direct discharges of , direct discharges of
chem icals from the chem icals from the chem icals from the |
yard. Sprayers will yard. Sprayers will vard. Sprayers will be
be filled 0 ver pad be filled over pad filled over pad
drainin_g to biobed. draining to biobed. draining to biobed.
Sprayers will be Sprayers will be Sprayers will be
stored under cover or stored un_der cover or stored under cover or
washed down and washed down and washed down and
Point Source stored on area stored on area stored on area
-Chemicals Yard Unfarmed currently draining to biobed NA. No vard draining to biobed drainin_g to biobed
Chemical store will Chemical store will Chemical store will Chemical store will
be secure and be secure and be secure and be secure and
Store Unfarmed currently bunded bunded bunded bunded
Fuel Unfarmed currently Fuel will be stored in ar___ea that would drain to effluent collection facility in case of spill
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Evidence of /

vulnerability to
tracks running off

Very flat land and
permeable soils

Tracks

to R.E.s?

preclude runoff

Table 5

Specific receiving environment Farm Environmental Risk Assessment for WHL Killermont
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Describe Local receiving e

nvironments

Manuka Creek

Tara Hills irrigation race

Jype _ Watercourse Irrigation race
Source Highland Ahur iri River

//[ Formatted:
\i Formatted

Destination

Groundwater or in high flows; _, Omarama Stream

| Germorphology

Omarama Stream

///[ Formatted:

Font: 8 pt

Table
\[ Formatted: Font: 8 pt
*"_{ Formatted: Font: 8 pt

Font: 8 pt
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Condition Good in upper reaches Low, value
Value _ Ephemeral
| Current threats

Stock Unfarmed currently Unfarmed currently
Runoff NA NA
Effluent NA NA
Fertiliser NA NA
Chemicals NA NA
Vegetation V low value due to weed and pest infestations V low value due to weed and pest infestations
W guantity NA NA
Irrigation NA NA
Cultivation Unfarmed currently Unfarmed currently
Other_ - -

Potential threats -_Cubicle stables

Stock

Stock access will be prevented through permanent

Stock access will be prevented through permanent

fencing at 5 m

fencing at 3 m
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Very flat land and permeable soils precludes risk of

—J J UL
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runoff and buffer is maintained between pivot and [ Formatted: Font: 8 pt
Runoff waterwa ~__
{ Formatted: Font: 8 pt
N Effluent ( Formatted: Font: 8 pt
_ Fertiliser \\{ Formatted: Font: 8 pt
Chemicals
Vegetation Implementation of buffer strip will improve vegetation Implementation of buffer strip will improve vegetation
NA. Water not abstracted from Manuka Creek for this NA. Water not abstracted from irrigation race for this
W guan tity proposed irrigation proposed irrigation
Only risk is runoff from pivot track s and crossings , ( Formatted: Font: 8 pt
Irrigation N Addressed above |
L ""’*{ Formatted: Font: 8 pt
Cultivation - -
Other - -
Potential threats - Cutand Carry
Stock access will be prevented through temporary Stock access will be prevented through temporary
Stock fencing around grazed triticale paddock fencing around grazed triticale paddock
Very flat land and permeable soils precludes risk of
Runoff runoff
Effluent NA. No effluent produced NA. No effluent produced
Fertiliser
Chemicals
Vegetation Implementation of buffer s trip will improve vegetation Implementation of buffer strip will improve vegetation
NA. Water not abstracted from Manuka Creek for this NA. Water not abstracted from irrigation race for this
W guantity proposed irrigation proposed irrigation
Only risk is runoff from pivot track s and crossings
Irrigati_on Addressed above ( Formatted: Font: 8 pt
\{ Formatted: Font: 8 pt
Cultivation
Other - -
Potential threats - Drystock
Stock access will be prevented through permanent Stock access will be prevented through permanent
Stock fencing at 5 m fencing at 3 m
Very flat land and permeab e soils precludes risk of
Runoff runoff



N Effluent
Fertiliser
Chemicals
Vegetation Implementation of buffer strip will improve vegetation Implementation of buffer strip will improve vegetation
NA. Water not abstracted from Manuka Creek for this NA. Water not abstracted from irrigation race for this
W guantity proposed irrigation proposed irrigation
Only risk is runoff from pivot track s and crossings
Irrigation Addressed above
Cultivation
Potential threats - Mixed farm
Stock access will be prevented through permanent Stock access will be prevented through permanent
Stock fencing at 5 m fencing at 3 m

Very flat land and permeable soils precludes ri sk of
runoff and buffer is maintained between pivot and

waterwa

Fertiliser

Chemicals
Vegetation Implementation of buffer strip will improve vegetation Implementation of buffer strip will improve vegetation
NA. Water not abstracted from Manuka Cr eek for this NA. Water not abstracted from irrigation race for this
W quantity proposed irrigation proposed irrigation
Only risk is runoff from pivot track s and crossings
Irrigation Addressed above
Cultivation

Transitional period
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1

<#>Soil risks

The current soil risks identified are

vulnerability to, and evidence of, wind

erosion, and poor extent of ground

cover for protection , The soil risks

associated with the proposed farming

system are; trafficking when wet and
Al

<#>Effluent risks

The effluent risks associated with the

proposed farming system are,

and that
direct discharges may occur from the
silage pits. |
<#>Fertiliser risks
The fertiliser risks associated with the
proposed farming system are that

,and
applications are not to be excluded in
winter and autumn , Olsen P levels may
exceed 25and a

g
<#>Stock risks 1
The stock risks associated with the
proposed farming system are that
stock are not to be excluded from the
watercourses, stock will spend some
time grazing over winter (system 1),
and there are no provisions for further
reducing winter stock nutrient losses
(system 1).9
<#>Water risks 1
The water risks associated with the
proposed farming system are that
stock are not to be excluded from the
watercourses. |
<#>Runoff risks
There are no runoff risks associated
with the current or proposed farming
system.|
<#>Track risks
The track risks associated with the
proposed farming system are from

<#>Biodiversity risks 1

The ecological value of this area us
extremely low as almost all of the
indigenous vegetation cover has been
removed. Irrigation on the flat land
would have a positive impact on the
ecology of the proper ty by creating a
vegetative cover to help bind the
remaining soil (Mitchell Partnerships,
2009). The biodiversity values and risk
from the water intake and the
proposed farming system are discussed
in full in Mitchell Partnerships (2009). 1
The aquatic and avifauna ecological
value of area is discussed in full in
Ryder Consulting (2009) and some
brief comments are given here . In
brief, good aquatic health has been
found in the Manuka Creek which
passes over a corner of the WHL
Killermont property (Ryder Corsulting,
2009). The Tara Hills water race,

which runs through the proposed (

)
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5. Proposed farm system with mitigations 8 System 1
Cubicle Stables

The proposed farming system is an irrigated dairy farm with stock wintered on
the farm using a cu bicle stable system. The stock are planned to be housed full
time for 8 months of the year and housed partially (12 hrs/day) for the

remaining four months of the year. However, the housing can be used up to 365
days per year. The farm wil | primarily operate a cut and carry system to bring
pasture to the herd in the barns. Pasture will be cut, conserved and fed to the
herd throughout the year along with imported supplement (Englebrecht, 2009).

The layout of the cubicle stable is shown below in Figure 7. The plan view
shows the milking sheds on the left and the layout of the cubicles in the centre
interspersed with alternative effluent lanes and feeding lanes. Effluent is
scraped along the effluent lanes and into the effluent bunker to be sep arated
and then stored, also draining to the effluent bunker are the silage clamps, on
the right. The whole housing unit is covered by a roof.

Figure 7 Proposed layout of the cubicle stables including silage clamp and
effluent coll ection facility

[ this system allows

Figure 7 Proposed layout
of the cubicle stables including silage
clamp and effluent collection facility

100 m
23 m 100 m
Cow resting area [2.
|muem lane 134 |
Cow resting areas [2 lanes] [2x 2 ‘ silage & feed storage platform
huent lane & cow feeding access [3.5mi
Parlour Feed supply lane 5.4Y
)ﬁuent lane & cow feeding access [3.5-m}
Cow resting areas [2 lanes] [2x 2 1
Effluent lane 131
|Cow resting area 2.1¥ 27.5m
£ — effluent bunker
w
- effluent bunker
Cow resting area [2.
|muent lane I3.
Cow resting areas [2 lanes] [2x 2
lmuent lane & cow feeding access [3.5 m]
Parlour }F;eed supply lane [5.9
Effluent lane & cow feeding access [3.5 m]
Cow resting areas [2 lanes] [2x 2 silage & feed storage platform
Effluent lane [3.
[Cow resting area [2.

5.1 Blocks

Three independent management units are proposed on the property (Figure 8),
each comprising approximately 366 ha and carrying approximately 1280 milking
COws.
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Figure 8 Map showing proposed irrigation layout and farm management
blocks on WHL Killermont

(Deleted: Figure 8 Map showing
proposed irrigation layou tand farm
| management blocks on WHL

7| Killermont

Killermont |
Proposed Irrigation |

=1

e Final

| Deleted: The FERA highlighted
potential soil issues arising from the
vulnerable nature of the soils to
erosion, the grazing of stock over
winter and the possibility of trafficking
soils when wet.

5.2 Soils
The proposed management measureg is;

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

\\\(Deleted: mitigation

) S, N N N

\ ( Deleted: s
5.3 Stock \._i‘\EDeleted: are
. . . . . . Deleted: ; 1
The dairy herds will consist of both Holstei n crosses and Holstein cows, making The housing of stock over the winter
| in total a herd size of 3850 cows and at a stocking rate of 3.5 cows/ha. Young period to remove potential for soil
. . . o damage from grazing stock in
stock will be grazed off farm from weaning as will dry stock. Only milking cows adverse conditions - and, 1
will be present on the farm and milking cow numbers will be  maintained No traffi cking of soils when wet, and
\ as this is not always possible, the
throughout the year, (B. Englebrecht, Pers Comm 2009). | annual monitoring and identification
| of soil compaction in  potentially
| ,Ihe proposedmanaqement measures are, hydrologically connected areas and

documented remedial actions taken

The exclusion of stock from watercourses by planting and fencing riparian _ [ EI——
margins. A minimum distance of 3 m from the outside bank of the \ O\ —

. . . \ Deleted: The FERA highlighted
watercourse has been agreed fro m Tara Hills Irrigation race and a || potential stock issues arising from the
minimum of 5 m has been agreed from Manuka Creek ; | | non-exclusion of stock from

|| watercourses, no provision for fallen

stock, and the grazing of stock over
winter with no further provision for

L

All fallen stock should be removed from the property. On site disposal

through composting is acceptable provided adequate carbon is used in the | reducing these losses. J
compost and that compost le achate is collected and spread back to land,; ‘(Demed; T j
and, [Deleted: mitigation ]
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The housing of stock over the winter period will mitigate winter stock
nutrient losses.

5.4 Production

The irrigated area will be under ryegrass /white clover, fescues and chicory,
however clover levels m ay be depressed by the even and substantial return of
organic manures. Pasture production is expected to be approximately 13 t dry
matter/ha on irrigated and fertilised land. An 85 % pasture utilisation rate has
been used (default setting in OVERSEER for dairy) although, the mechanical
harvesting and feeding of silage in the cubicle stables Js likely to result in
greater utilisation rates, and the lack of pasture damage from stock will
enhance pasture production (Engelbrecht, 2009). Milk Solid s production is

Buffer zones, both in field
and riparian, may become saturated
with P after a period of time. In order
to maintain the ir P removal function
these strips will need to be
maintained. This maintenance will
include the removal of organic
material from the strip. With woody
species, these should be pruned
generally in late winter/early spring to
maintain active growth and gras ses
should be lightly grazed in early to mid
summer with sheep or mown if there is
easy access. Mown strips should have
grass cuttings removed.

expected to be approximately 350 -400 kg MS/cow’, and average cow weight is

assumed

management possible with housed herds will permit all year round calving and

as

expected to be 525 kg (B Englebrecht, Pers Comm, 2010). The close %
milking, taking advant age of the winter milk premium (Engelbrecht, 2009). %

will

— J

5.5 Manure, effluent and silage storage

5.5.1  Manure production

3,850 cows manure production is based 54 I/cow/day. This will receive some
dilution from dairy washings ’ and any yard draining to the collection area. For

housed for 365 days will
produce approximately 75,935 m® of
undiluted excreta, basedon

the purpose of sizing the storage facility is modelled at 125 I/cow/day.  The

)

stock are expected to be housed full time for 8 months and for 12 hours per day [
for 4 months. {

and any yard draining to the
collection area, totalling 175,776 nr.

|

5.5.2
In the cubicle stables, alleys and other stocked areas will be regularly scraped

Manure handling

down to deliver effluent to a sump at one end of the stables (  Figure 7). From

Figure 7

the sump, the effluent will be pumped to an effluent press . [

Figure 7

.The proposed management measures are,

Effluent will separated into liquid and solid fractions :

Any leachate from around the efflue  nt press area will drain into the liquid

effluent collection system;

There will be no direct discharges from effluent facility :

and separated into liquid and solid
fractions. Any leachate from around
the effluent press area will drain into
the liquid effluent colle ction system.
The FERA highlighted potential
effluent issues arising from no clean
and dirty water separation on the
yards.

Clean water will be separated in the yard and roof water either diverted

and discharged to ground or collected and used; and,

5.5.3  Manure storage

The proposed management measures are:

Clean water will be
separated in the yard and roof
water either diverted and
discharged to ground or collected
and used. T

N Yy Y

e 0 U L

® 400 kg MS/cow is reported to be achievable with this system (B. Englebrecht. Pers Comm). This would

increase modelled losses t0,18,875 kg N and 453,kg P.

16,996

" Milking will be done using either a rotary bale or robotic milkers. Both will be undercover and minimal water

onn e

used in cleaning.
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There will be seven months storage in lined facilities for the liquid

Formatted: Font: Bold, ltalic

fraction

A freeboard of at least 500 mm will be maintained at all times "

Deleted:

Solid fraction will have 12 months storage availability ;and

Deleted: Thes

Solid fraction _will be stored on covered concrete pads and will drain to the

effluent storage facility.

5.5.4  Manure applic ation
The proposed management measures are:

Effluent will be applied through the centre pivots;

Solid manure will be spread using a calibrated muck spreader;

Effluent will be injected to irrigation water prior to being irrigated;

Effluent will be applie  d at the most appropriate times for crop uptake,
during active pasture growth in the spring and summer;

Effluent application depth (along with irrigation water) will be determined
by soil moisture deficit and a minimum of 5.9 mm of soil moisture deficit
will be maintained;

Low slung sprinklers to reduce wind drift :

Solenoid valves on pivot crossing irrigation race to avoid application of
effluent into race;

No effluent will be applied within 20 m of the watercourse or 50 m of a
bore;

All applications will  be recorded and accounted for when determining

fertiliser requirements;

To test effluent nutrient concentrations during spreading season, and
record cumulative applications;

If applications indicate that more than 200 kg N of organic manure will be
added should all the remaining effluent and solid manure be applied, the
solid fraction will be exported;

Effluent applications will not exceed 22
WOL 26; and,
A farm map showing no spread areas should be clearly displayed in th e

farm office and if effluent is spread by tractor, these should be carried in
tractor cabs.

mm/day in accordance with NRRP

5.5.5  Silage

/| calibrated muck spreader or exported.
/| Effluent will be injected to irrigation
“ water prior to being irrigated. Effluent
/| will be applied at the most appropriate

The proposed management measures are:
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Deleted: Effluent will be applied
through the centre pivots and the solid
fraction will be spread using a

times for crop uptake, during active
pasture growth in the spring and
summer. Effluent application depth
will be determined by soil moisture
deficit and a minimum of 5.9 mm of
soil moisture deficit will be
maintained. T

No effluent will be applied within 20 m
of the watercourse. All applications
will be recorded and accounted for
when determining fertiliser
requirements.

All applications will be recorded and
accounted for when determining
fertiliser requirements.

The FERA highlighted potential
effluent issues arising from close to
200 kg/halyear of organic manure N
being applied. However, improved
storage and prolonged housing may
increase the effluent to be recycled t o
land. A total effluent loading rate of
less than 200 kg/N/year permits this
activity to maintain a consented
activity status under Environment
Canterburydés dairy
threshold is in compliance with the
consent for effluent application lo dged
for this property. 1

The proposed management measures
are:q

To test effluent nutrient
concentrations during spreading
season, and record cumulative
applications; 1

Effluent applications will not exceed
22mm/day in accordance with NRRP
WQL 26;1

If applicat ions indicate that more
than 200 kg N of organic manure will
be added should all the remaining
effluent and solid manure be

applied, the solid fraction will be
exported; and, 1

A farm map showing no spread areas
should be clearly displayed in the
farm offic e and if effluent is spread
by tractor, these should be carried

in tractor cabs.
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Silage is stored on a concrete © pad and drains to the effluent collection
facility;

No direct discharges to ground; and

Silage li quor will be recycled to land along with effluent.

5.6 Anticipated fertiliser use

Nitrogen losses may occur during collection, storage and application .
Additionally when solid manure is applied not all of the nutrients, especially
the N, will be immediately av_ailable.

The proposed management measures are:

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 u sing a nutrient budgeting system;

No N fertiliser to be applied in autumn and winter;

N fertiliser applications to be split to less than 50 kg N per application;

Soil Olsen P levels to be maintained below 25;

Fertiliser will be stored in a covered area;

T he 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,

If liquid fertiliser used, fertiliser will be stored in a bunded tank (>110%
tank volume) and also protected from vehicle movements.

5.7 Chemical storage and management

The proposed management measures are:

Where chemicals are used on farm, these will be stored in a secure shed.
Containers and foil caps will be disp  osed of as hazardous waste, or triple
rinsed and disposed of as non -hazardous;

The services of a professional crop adviser or other suitably qualified
person will be used to advise on pesticide options, doses and tank mixes;

Sprayers will either be filled on a concrete yard draining to a sealed tank
or a biobed or in the field. When filling, a portable bund will be placed
beneath the induction hopper;

Back siphoning prevention measures will be used when filling sprayers from
an un-isolated water supply , e.qg. through the use of bowsers;

Tank washings will be resprayed to same fields ensuring no exceedance of
dose;

® The concrete will need to be an appropriate specification for containing silage as the liquor is highly corrosive.
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Sprayer washdown area will drain to sealed tank or biobed if stored
outside or sprayers sh ould be stored under cover;

ONo spr ayd a tearls markedohd map @&d displayed in the farm

office and in the sprayer cabs; and

An emergency ©6in case of a spillagebd

in office, chemical store and sprayer filling area. A bucket of sand will be

available in the s prayer filling area to be used on any spills.

5.8 Cultivations and trafficking

The proposed management measure is.

Use of direct drilling to establish pastures and crops.

5.9 Water and runoff

1,100 ha of the farm has been applied for to be irrigated at a rate of 600
mml/year, the proposed farm irrigation layout is shown in  Figure 8 (irrigation
design has 1,049 haof area under pivots ). The source of the irrigation water is

from Ahuriri River. In total, 9 centre pivots are proposed (8 full circle and 1

half circle). Final p ivot design has avoided crossing watercourses as much as
possible. In the one case where this is not possible, bridges will be constructed
at wheel crossing points. Full details of the irrigation water take, transport and
application can be found in  Appendix | (Aqualinc, 2009),,

The proposed mitigation measures are:

Riparian fencing and planting will prevent stock encroachment of
waterways;

Runoff from new tracks and crossing points will be prevented from
entering watercourse through installing cross drains or grips on tracks
approaching irrig ation race and having preferential drainage  on stock and

The FERA highlighted
potential effluent issues arising from
silage liquor not being col lected and
spread to land and that direct
discharges are made from the silage
pits. The proposed management option
is that silage is stored on a concrete
pad and drains to the effluent
collection facility (Figure 7). The
silage liquor will be recycled to land
along with effluent °. Due to the
unknown nutrient concentrations in
the liquor, the effluent will be
regularly tested during spreading and
cumulative applications recorded. 1
<#>Anticipated fertiliser use 1
Specific fertiliser recomm endations
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 effluent and
solid manure collected f rom the sheds
will provide an important part of the
nutrient requirement.

Nitrogen losses may occur during
collection, storage and application and
also when solid manure is applied, not
all of the nutrients, especially the N

will be immediately available.

However these quantities would be
sufficient to meet over half of the P

and K requirements of a silage field
with four cuts taken (MAFF, 2000). 1
Although a significant amount of N will
be recycled, inorganic fertiliser will

also be required. The P fertilis ation
strategy will be to build soil P
concentrations to between 20 and Zf

vehicular crossings that do not allow direct deposition into the race;

Runoff from pivot tracks will be prevented from entering watercourse
through installing mini cross drains on pivot tracks approa ___ ching irrigation

N Y )

LA

cover

race if required : and

Sock water facil ities will _pe provided .

the Williamson Holdings
Project Summary (Aqualinc
Memorandum, 3 June 2009.

To monitor whether the cross drains gffectiv e in stopping runoff, they should

The FERA highlighted
potential water and runoff risks arising
from stock having access to (

be inspected during a, rainfall event and observed as to whether any runoff is

getting into the irrigation race. If runoff is occurring _and cross drains are

mini cross drains on pivot
tracks approaching irrigation race if
required

already in place but are being ov ertopped, additional cross drain s or grips
should be placed further away from the race .

5.10 Biodiversity

Mitigation measures to protect ecology are discussed in full in Ryder Consulting
(2009) and Mitchell Partnerships (2009). In brief, riparian planting and fencing
is proposed to prevent stock access, shade waterways, provide cover and

Temporary s

need

to

are required to, and
subsequently

should be implemented. If

J
)
)
mini ]
|
J
|




habitat for fish and invertebrates and stabilise banks. Measures to protect
avifauna include controlling pest species and predators.

A densely planted 3 m set back is proposed  for Tara Hills Irrigation race
and a densely planted 5 m set back is proposed for Manuka Creek.

5.11 Construction phase risks

The construction phase has specifically associated risks. Vulnerability to these
risks will end with the fi _nish of the construction ph ase.

The proposed management measuresare:

Minimise exposed earth works, and during windy conditions large exposed
areas can be doused with fine spray to minimise soil loss;

Constructed crossing should be used to cross irrigation race and not fords;
and,

Riparian planting to occur when soil conditions are dry. Staged irrigation
should follow planting to assist establishment of plants. Once irrigation
has started and until plants are established, movements on buffer strips
should be minimal to reduce surface compaction .
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6. Farm Environmental Management Plan for WHL
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Table 6 below shows the all the mitigation and management tools that are
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proposed to be undertaken on WHL Killermont. 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 WOS 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 succeeding sections indicate how the measures are to be monitored and
audited, and a map showing the locations of the proposed mitigation measures
is shown in Figure 9,
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Table of mitigation options _and management measures for WHL / ( Formatted ]
Killermont for system 1 - Cubicle stables ) [ Formatted [ﬂ
FEMP Measure N [ Formatied L. j
stage 1] [Formatted [ﬂ
1 / | / // (Formatted
1 Accounting for all sources of nutrients including applied effluents and soil / I [Formatted [ j
reservoirs, 111/ [ Formatted [ﬂ
1/ | Formatted
1 Even fertiliser application achieved through spreader testing and calibr__ation, / (
/1] [Formatted
1 Even irrigation application achieved through irrigator testing and calibration iy | (Formatted
' ( Formatted
1 JLRecord crop, cultivation, nutrient inputs, pesticide applications, stock movements
and yields per farm management unit,, / (Formatted
. o N o ] I/ [Formatted
1 Good design of irrigation systems through certified original designer and 5 yearly / /
audits, / (Formatted (. j
1 Robust irrigation scheduling through use of Aquaflex to determine soil moisture , oy [Formatted C. j
‘ [Formatted ]
2 Nil grazing for 8 months, | ( - ted
/ ormatte ]
2 Restricted grazing for 4 months, jayy [ Formatted ﬁ
|y [Formatted
2 Solid and liquid separation of effluent /
— / [ Formatted
2 Liquid fraction s tored in 7 month sized facility and applied through centre pivots / (Formaﬁed [ﬂ
with 500 mm freeboard , /
/] ( Formatted
2 Solid fraction recycled to land using calibrated muck spreader or exported if / / (Formatted [—}
cumulative application of organic N is > 200 kg N/ha/year , -y
/] ( Formatted
2 Remove fallen cattle from property or dispose on site through means such as vy ( 3
composting ensuring all compost leachate is collected oy Formatted
"/} /| Formatted
2 Effluent depth applied determined by soil moisture deficit (with irrigation depth) N [ /] %
/ Formatted
2 Effluent applications will not exceed 22 mm/day in accordance w__ith pNRRP WQL // / [ Formatted [—3
111/ [ Formatted
2 Enhancement of waterways and prevention of stock access through riparian [ q ﬂ
planting and fencing. 3 m minimum for Tara Hills Irrigation race and 5 m minimum / Formatte
for Manuka Creek (Formatted [—3
. . / /) Formatted ]
3 Clean and dirty water separation on the yards , [ /] [
’ [ Formatted
3 No direct dis charges from the yard, parlour or stables , / / ( Formatted
( Formatted
3 No winter application of N fertiliser / ( Formatted [—}
( Formatted
3 N fertiliser applications split to under 50 kg N/application /
- - ( Formatted
3 Direct drilling to establish crops and pastures , / [FOfmaﬂed
. . . . . ( Formatted
3 Effluent applied during spring and summer when plants a ctively growing, /
( Formatted
3 Low slung sprinklers used to reduce risk of wind drift , ( Formatted fﬂ
3 All applications recorded cumulatively , (Formatted ﬁ
3 Solenoid technology used to prevent effluent application over race or waterways. / [Formatted
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FEMP Measure -« (Formatted: Font: 8 pt
stage (Formatted Table
3 No application of fertiliser or effluent within 20 m of a watercourse - ( Formatted: Font: Not Bold
( Formatted: Font: 8 pt
3 Silage stored on a concrete pad and draining to effluent collection facility 77,,{ Formatted: Font: Not Bold
3 Ensure no direct discharge from silage storage, N (Formatted: Font: 8 pt
\
3 . \ (Formatted: Font: Not Bold
= JTest effluent for nutrient content
. \( Formatted: Font: 8 pt
3 Perforated pipe installed below effluent storage draining to a co _llection chamber {Formatted: Font: Not Bold
to monitor for effluent leaks T ] ]
\\\ Formatted: Font: 8 pt
3 Olsen P of below 25 maintained, “\ {Formaﬁed; Not Highlight
\ .
3 Fertiliser stored in covered area, \\ { Formatted: Not Highlight
Formatted: Font: 8 pt
3 Jdentified fertiliser filling area will be at least 50 m from a waterway and will \ { P
have no drains of direct discharges to ground, \\ (Formatted Table
3 If liquid fertiliser is used, fertiliser will be stored in a bunded tank at least 110% Font: Not Bold
volume of tank Font: 8 pt
3 Chemical storage in secure bunded sheq Font: Not Bold
- - . . ) \ Font: 8 pt
3 Sprayer filling area draining to either a sealed tank or a biobed, or sprayers filled \
in field. , \‘ \ O\ Font: Not Bold
3 Use of portabl e bund beneath induction hopper when filling \\\\ \\ \ (Formatted: Font: 8 pt
(Formatted: Font: Not Bold
3 Tank washing sprayed in field ensuring no exceedence of dose, SR
ont: 8 p
3 Back siphoning prevention measures when using an urrisolated water supply, Font: Not Bold
3 Sprayer washdown area draining to either a sealed tank or a biobed, or not Font: 8 pt
washed and stored under cover, Font: Not Bold
3 No spray areas clearly marked on maps in both sprayer cabs and farm office, Font: 8 pt
Font: Not Bold
3 Emergency 6in case of spillsd procedur Font: 8 pt
store and filling area_, - oP
Font: Not Bold
3
- Prevention of runoff from p ivot track entering the irrigation race through series of Font: 8 pt
mini cross drains approaching the waterway Font: Not Bold
. . . . Font: Not Bold
3 Prevention of runoff from new tracks and waterway crossings through installing
cross drains or grips on tracks approaching the irrigation race and have Font: 8 pt
preferential drainage on stock and vehicular crossings that will not permit direct Font Not Bold
deposition into the race ont: ot Bo
Font: Not Bold
3 Provide stock water facilities Font: 8 pt
. During construction, earth works and soil disturbance should be minimised. If Font: Not Bold
large areas of earth are exposed, they should be doused with a fine spray to Font: 8 pt
minimise soil erosion
Font: Not Bold
During construction, crossings should be constructed across Tara Hills irrigatio n Font: 8 pt
race to prevent damage to the race and banks from vehicle crossings -
Font: Not Bold
During planting of riparian margins, irrigation should follow plating to promote Font Not Bold
establishment. Once irrigation has started movement on riparian areas should be \ ont: ot Bo
minimised to reduce _compaction {Formatted: Font: Not Bold
[Formatted: Font: 8 pt

L G U JC U JC A JC G JC JC JU U JC AL L

34



Figure 9 Annotated map with key mitigation options and locations on WHL Ki llermont for system 1 - Cubicle stables
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6.1 Monitoring and Auditing

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

Table 7 below shows the frequency and parameters for the monitoring, and Figure 1Q shows Deleted: Table 7

these monitoring points on a map of the property.

|

[F|e|d Code Changed
[ Deleted:  Figure 10
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(

Detailed groundwater modelling has been conducted by GHD Ltdfor the farm and the
modelled nitrate contrib ution from WHL Killermont to groundwater concentrations have been
modelled for 5, 15 and 25 years. These outputs are shown in A ppendix B. The modelled
contribution to groundwater quickly reaches steady state and the maximum modelled
contribution from WHL K illermont to groundwater nitrate concentrations after 5, 15 and 25
years, is 0.16 mg/l nitrate -N . This concentration is seen i mme:
Killermont.
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6.1.1 Additional monitoring

Sub-catchment node water quality _monitoring will be carried out _in conjunction with other
farmers in the sub -catchment by Mackenzie Irrigation Company, on the Omarama Stream and
the Ahuriri River and also in the Ahuriri Arm of Lake Benmore.

WHL Killermont is proposed to be one of the stations on the lysimeter monitori _ng network.
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Table 7 Location, frequency and parameters for monitoring on WHL Killermont for system 1 - Cubicle stables
Location Frequency Measured parameters to Triggers Contingency plan if triggers are exceeded
include
Soil Sadl nutrient All blocks in 1in 3 years Standard suite of soil nutrients, Olsen P of 25 Reduce or stop addition of P fertiliser to area and
testing rotation pH monitor
Runoff ~ Wet weather Cross drains on Annually as Runoff from centre pivot Runoff occurring  Introduce further runoff removal infrastructure
survey pivot tracks , conditions permit tracks, new tracks and race such asmore cross drains, angled speed bumps to
gac,kind crossings divert water on tarmac tracks or grips cut int o
drainage on sides of tracks to drain water off track
crossings
Effluent Irrigated At effluent Regqularly N, P, K, Mg, S NA
effluent storage throughout
nutrient spreading season
testing
Effluent Cumulative All blocks Record each time Application depth 200 kg/ha Store solid fraction until exportation can be
effluent receiving effluent is applied effluent N arranged. Export enough of solid fraction to
application  effluent including solid maintain application at less than 200 kg
fraction
Effluent Leakage from Effluent Weekly for 2 Ammonia (using ammonia test Elevated If leak is suspected after installation, the
effluent storage pond. months after Kit) ammonia installation contractors and manufacturers to be
facility A perforated installation and concentrations contacted and the effluent pond emptied and leak

pipe will be

weekly for 2

buried under

months after first

effluent

storage
draining to a
collection.
chamber

use

indicating a leak

repaired.
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Location Frequency Measured parameters to Triggers Contingency plan if triggers are exceeded
include
Water Groundwater Two identified 2 x per year at Total Nitrogen, nitrate, > 1 mg/l nitrate - If comparative groundwater analysis from
quality bores, mid depth of ammonia, total Kjeldahl N upstream and downstream indicates an excedence
H39/0914 and aquifer nitrogen, total phosphorus, of 1 mg/l due to on farm activities, the N
H39/0045 dissolved reactive phosphorus. application to land should be reduced or stock
withheld for longer until a root cause analysis can
be conducted
Water Surface Entry and exit Monthly for first ~ Total Nitrogen, nitrate, No significant If comparative surface water analysis indicates a
water quality of Tara Hills  couple of years to ammonia, total Kjeldahl decrease in water decrease in surface water quality, the degraded
race on establish patterns nitrogen, total phosphorus, quality determinands should be identified as these will
property dissolved reactive phosphorus, indicate the likely cause of the contamination,
boundaries suspended solids. while a full root cause analysis is undertaken. If
the determinands suggest effluent, then 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 Application uniformity >80 % Optimisation of the irrigator performance will be
application and 1in5 years performed at the time of testing
by an
independent
Fertiliser Fertiliser Annually in house Application uniformity Optimisation of the spreader performance will be
application and1in5 years performed at the time of t _esting
by an
independent
Record All blocks Daily Record cultivations, nutrient NA
keeping inputs (fertiliser, effluent and

solid manure), pesticide
applications, stock movements

and yields per farm
management unit
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Figure 10 Map showing location of monitoring points on WHL Killermont

for system 1 - Cubicle stables

39



40



Figure 11 Map showing block effluent applications and cumulative loading on WHL Killermont (

Map provided by GHD Ltd )
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