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Lanercost
Environmental Audit

BEXECUTIVE SUMMARY

The Beef + Lamb NZ Innovation Team is in the process of sourcing a farm to lease as part of a Future Farms
project. The farm would provide a testing ground for sheep and beef farming innovation and best practice

in action. The lease farm would be run todmmmercially viable. The Beef + Lamb NZ Environment Team

was asked to undertake an environmental audit of the farm as part of the due diligence for leasing the
farm. The audit was to be supplied to the Innovation Team in the form of a report by 1 May 2018

The scope of the audit was to provide a stocktake or baseline of Lanercost Farm, including natural features
on site (e.g. waterbodies and high value habitats), risk areas (e.g. critical source areas (CSA), erosion risks),
and current consents among othéhings; to build a reference point for the environmental context the
potential venture would start from.wWo site visits and a desktop analysis were done to inform this report.

Lanercost Farm is a 1310tgylandsheep and beef farm in the Hurunui DistriNorth Canterburywhich
hasbeen leased out for several years and managed by the lghseaghout thattime. The farm boasts

a wealth of natural resources and features with existing or potential value from an environmental
perspectiveThere are extesive networks of waterbodies on the farm and the landscape is characterized
by loess hills, terrace plateaus and rigert gullies.

Surface water bodies on farm were found to have potential as habitat in their own right or as part of a
network or corridorfor native flora and fauna, however were degraded by bank erosiedimentation,

bed disturbance, and algal and macrophyte growth which would significantly limit habitat suitddmlity.
sources for contaminants were found along both of the main wagstsvon farm which have a high risk

of discharging contaminants into those waterways, including offal pits and Hazardous Activities and
Industries List sites.

The soils were predominantly loess based and the land use capébili§)mapping of the farm fond
erosion to be the greatest limiting factor for those spiusth the largest LUC class in hectares being 7e2
Several forms of erosion were observed on faBoth water body health and erosion have implications
beyond the boundaries of the property, tee waterways that run through the farm ultimately discharge
into the Leader River, which is a tributary of the Waiau River.

The regulatory context of thelurunuiis challenging forfarmg> I & € SFad Ay LI NI o0SOl «
nitrogen load is alreagoverallocated Based on the audit undertaken, the farm does not appear to be
complyingwith the four relevant plansCanterbury Land and Water Plan, the Hurunui Waiau River
Regional Plan, the Canterbury Air Regional Plan, and the Hurunui DistricTHel&rm does not have a

baseline Overseer® budget or baseline nitrogen loadings, aladsimgis not permitted. It does not hold

a resource consent to use land for farming. Nmmpliances could be addressed by changing practices or
mitigating, managingor remedying the noftompliances or by obtaining resource consent to continue

using infrastructure and resources on farm legally.



Further investigation is recommended to inform a more detailed understanding of the state of the
resources and to quantifine effects, positive and adverse, that these resources have on farm and on the
wider catchment.

Should the decision be made to lease Lanercost Farm, a more in depth stocktakeatboh&ldone by
suitably qualified and experienced professionaisnore detailedprovide critical source areanapping,
water quality testingecological surveysand a planning assessmetfiat the Environment Team were
unableto undertake due to time constraints involved with the lease decision process.
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INTRODUCTION

Figurel: Lanercost Farm Map

Lanercost Farm isE10hasheep and beef farm in the Hurunui District, North Canterbury. The farm has
been leased out for several years and managed by the lesgbésditne. There are extensive networks

of waterbodies orthe farm and the landscape is characterized by loess hills, terrace plateaus and river
cut gullies.Two site visits were undertaken in autumn of 2018 which lookedhat environmental
resources and riskan farm to establish a high level environmental snapshot stocktakeswsline to assist
Beef + Lamb N&ith its due diligence in determining whether or not to lease the farm.

A full size farm map with paddocks marked is annexespgiendix One.

BACKGROUND

Beef + Lamb New Zealand (BLNZ) was considering a number of farms to lease as part of a Future Farm
LINE2SO0G Ndzy o6& . [ b%Qa roviged @btinghgtoyhd fiorSnnovation @rid be3tK ¢ 2 dzt
practice in action. The lease farm would be to be commercially viable.

The Environment Team was invited to participate in the due diligence process and agreed to provide an
environmentalaudit in the form of a report The reporwould function as a stocktake, arestablish an

Sy @A NP ybasSinedar the faémto be used as a reference point as the venture on farm progressed
over the yearsshould the farm be leased



Thisenvironmental auditvould encompass thingacludingnatural features on site (e.g. waterbodies and
high value habitats), sk areas (e.g. critical source aré@SA)erosion risksandcurrent consentamong
other things to build a picture of the environmental context the venture would start from.

The audit was done as both a field work investigation and desktop anatygieotiuce a high level
snapshot baseline of the far@at the time of writing this report. Input was drawn from farm systems,
environmental science, ecology, and planning expertise. Should the decision be made to lease Lanercost
Farm, a more in depth stocktake should be done by suitably qualified and expatiprafessionals this

will provide CSA mappingyater quality testingand ecological surveyghat the currentEnvironment
Teamwere unable to undertake due to time constraints involved with the lease decision process.

STE VISITS
Site visits were urettaken by Lauren Phillignd Richard Parkes of the BLNZ Environment Taaidb
March 2018 (Site Visit 1) and 17 April 2018 (Site Visit 2).

At the time of Site Visit 1 there had been significant rainfall in the prior weeks but there had been no
rainfall d note in the week precedin@nd there was little to no standing water or ponding on the heavier
soils The weather was clear and warm with a light to no wibd.the day of Site Visit 2 the farm had seen
rain in the past 72 hours as evidenced by ponding standing water on heavier soils, and wet tracks.
The weather was partly cloudy withnarth-westerlywind that turnedsouth-westerlyby afternoon, and

cool to mild temperatures. The weather conditions and recent precipitation were taken into accoant wh
assessing the farm and its natural resources, to allow for how those conditions might affect the state of
resources on the day.

This report is based amesktop analysis of the farm and the surrounding admervations made during
the site visitandinformation provided by théandowner, Julia Whelaon site.

DESCRIPTION OF THAEGNMENT

GENERAL

Lanercost Farm is located at 55 Mendip Road in Ferniehurst, Hurunui District, North Cant&8buny
west of the coastThe farm spans two Department @onservation ecological districts, the Cheviot and
the Hunalee districts.

The surrounding environment is predominantly agricultural land in pasture or forage crop, grazed by
ruminants which reflects one of the main economic activities in the Hurunuiibisthe majority of the

land surrounding Lanercost is hill country, with river flats and river terraces marking the path of current
or former waterways. Approximately 11km southwest of the farm is the Waiau BaHne closest
settlement to Lanercost /aiau, 13km due west of the farm. Mendip Road connects with State Highway
1 between Picton and Christchurch.

The widerlandscape has major rivers running through it which are used for water supply and irrigation
purposes, including the Leader River, the i&aRiver, the Conway River; the latter twontaining
Wetlands of Representative Importance in Canterbury.



The farm falls within thellhe of¢ S wn y | y 3 |. Bogh th¥ Cohay atziNWaiau Rivers are marked
asw n Y | séibitive areas /whi taonga, however there are no silent files, statutory acknowledgement,
or NZ Archaeological Association sites marked in the vicinity of the farm.

Flgure2 General EnV|ronment Surroundlng Laner(:SsUrce CanterburyMaps)

The fam itself ispredominantly hill country, ranging from gently rolling to steep. At the south eastern
end of the farm there are river terrace plateaus and wide river beds that form flats and downs. Rivers and
creeks havénciseddeep, steep gullies and raws over time, making some waterways inaccessibie

deep wider river beds that have been cut into the river terrace plateaus are used as stock holding pens
and to funnel stock through the fargiuringeventssuch asveaning.

Figure3: Steep Ravine (left) and GLJHymsednto Terrace Plateau (right)



Figured: Wide River Belthcisednto Terrace Plateau with Steep Sidésed to Hold Stock for Weaning

There are several tracks running through the farm: the main tracks are maintained and allow for
reasonable access with 4wd vehicle, however much of the farm is accessible only on foot or by ATV/quad
motorbike due to topography, soil conditions or lack adintained track.

The lessees on farm have run sheep and beef cattle on the property since the land owner opened the farm
to leasein around 2012/13At Site Visit 1 the existing land owner was running Angus cattle, at Site Visit 2
a new leaseholder had kan over the farm and was running Hereford and Hereford/Angus cross cattle. It
was not evident what sheep were being run on farm, however the sheep observed on farm at both site
visits were meat breeds. The pasture was a mixed sward of unimproved hilirpastegrass, clover,
browntop, and typical pasture herbs throughout. Crops grown on farm and observed at each site visit
included cereal crops which hadcently beerharvested; and forage crops includingnter forage rape

and lucerne.

There is was narigation on Lanercost Farm at the time of writing this report.

Stockwater is taken from groundwater bores and from a dam at the top west end of the farm, and pumped
around to tanks and troughs throughout most of the farm excluding the eastern side.eOnajority of

the eastern side water is not pumped for stock, and stock access the permanently flowing river that runs
nearly the length of the farm to drink.
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Figureb: Crops Observed on Farntio@&wise fromlop Left: Lucerne Rape,Cereal)

Lanercost Farm is comprised of several land parcels which are subject to interests relevant to this report
as per the certificates of title, which are annexedapendixTwo.

For the purposes of this report, paper roads have been includedaps and areas calculated because
they are being farmed. Should a resource consent be sought for activities on that land, the paper roads
would be included in the area to be covered by the resource consent.

Tablel: Land ParcslandRelevantnterests

Parcel Size Interest Date of Interest |
Part Lot 1 DP 2336 1213.2161ha QEIl National Trust Open Space Coven 1986¢ Indefinite
Part Lot 45 DP 2335 99.2191ha @ Forestry Right 1996¢ 2021



PHYSICARESOURCES

LAND

Topography anBedrock

Lanercost Farm starts in a river plain at Mendip Road and rises to river terrace plateaus to the northwest
towards the Mendip Hills. The plateau is largely flat or gently rolling, with steep gullies and iacised

into the deep loess as indieal by the topography and basement rock belowrigure6 and atAppendix

Three The basement rock under this area is alluvium. The flats end abtwptlfffths of the way into the

farm and rise into rounded loess covered hills, wijaitkly become steeper asedium to steep hilfor

the remainingthreesF A TG Ka 2F (GKS FINY¥o ¢KS KAIKSad LISKH| 2y
above sedevel inthe Throne paddock. The basement rock under the majofityis area is Greywacke,

except for the northernmost fifth of the farm which is sandstone, likely a remnant of the marine history

in Canterbury.

Figure6: Lanercost Basnent Rock and@opographySource LRIS Portal and CanterburyMaps)
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Soils

The soils on farm ara predominantlyloess in origin, and so the pale silt dominates the landscape
particularly in the hills. This has developed as deep loessalluvium in the valleys and river basies
well as poorly sorted conglomerates

Figure7: Conglomeratd&kevealed by Erosion Adjacent Crichton's Creek

The majority of the soilg y i K Sre Whpeiféctiita gorly drainedand well drained on the hillsyith
drainage being a limiting factor on flatter land while erosion remains true to type for loess as a limiting
factor on the hills.
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Figure8: Ubiquitous Juncus Rushes in Pasture on PlateauMfids and Mottling in Topsoil

The majority of the erosion observed on farm was due to anthropagenirces and activitiesssociated
with the land usealthough the waterways themselves naturally erode the stream banks to some extent.
Anthropogenic eosion forms observed on farm included:

9 Hillsand terrace plateau

o Soil slips
0 Sheet

o Gully

o Rills

o Wind

1 Waterbodies
0 Stream bank erosion (from treading and graziffkagure?7)
o Deposition
o0 Bank slumping (from treading damage)
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Figurel0: Slumping orBanks of a Pond (left) and Bank Erosion of Watercourse Exiting Wetland (right)
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Soils were mapped using a combination of bof&s and New Zealand Fundamental SOIBFS)
TheSMap soil reports are annexed to thisport at AppendixFour. A full sized soil map is available at
AppendixFive The distribution of these soils over the farm are illustratedrigurell with a key and
basicsoil information tabled afable2.

Figurell: Map of Soils on Lanercost Faf&ource Canterbulkjaps)
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Table2: Soils on Lanercost Faf®ource CanterburyMaps, NZF§|&p)

Ha  Texture Drainage N Leaching P Leaching Source
Vulnerability Vulnerability
White Eyre 1 Silt loam Well drained Medium Medium SMap
Yellow | Waimakariri 14 Loam Well drained Low High SMap
Orange @ Dumgree 58 Silt loam Well drained Low Medium SMap
Pink Pahau 147 | Silt loam Imperfectly Medium Medium SMap
over clay drained
Red Darnley 2 Silt loam = Moderately Very high High SMap
well drained
Purple Claremont | 159 | Silt loam  Poorly drained | Medium Medium SMap
over clay
Green Rakaia 80 Loam Well drained Very high Very high SMap
Brown Brookstead | 34 Silt loam | Moderately Medium Medium SMap
well drained
Blue Hurunui 759  Siltloam Well drained High Medium NZFS
Magenta Taiaroa 77 Clay Moderately Medium Medium NZFS
well drained

Land Use Capability

A coarse Land Use Capability (LUC) map was drawn up over the two site visits to asssalighing

the capability of the land and its natural capital for future use, and as a comparisité ¢arrent and
historic use. The LUgives & understanding of the landscape and the interconnected natural resources
at a high level, and can help with guiding expedotas for any venture undertaken on farm. It is
recommended that a more idepth and detailed LUC is done of the farm should Lanercost be selected
and leased as part of the Future Farm project.

The map afFigurel2 shows the broad LUC categories observed on farm, and the large scale map and key
with sample photographand descriptorgan be found afppendices Sixand Sevenrespectively.
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Figurel2: LUC Map of Lanercost Farm
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Table3: Lanercost Farm LUC Data

Descriptor

3el

4el

5el

5e2

5e2+7el

6el

6e2

7e2

7s1 +
7el

High terraces with loess over old alluvium. Moderate physical limitation
arable use. Risk of sheet and wind erogmamticularly during cultivation, croj
and pasture establishment. Soil prone to wetness and water logging.
structure vulnerable to cultivation and compaction resulting from pugg
rolling, machinery etc.

As for 3el but dissected bgphemeral flow pathwaysg swales therefore
increasing the degree of limitation. Severe limitations to arable use requ
intensive soil conservation controls and management including minimum til
chemical cultivation, direct drilling etc. The grazimfgwinter crops presents
significant risk to soil structural decline and the connection of sedim
nutrients and pathogens with water.

Stable gullies and dissected gully bottoms. High producing land with ph
limitations that make it unsudétble for arable cropping. Subject to sheet a
wind erosion and resulting deposition. Risk of erosion will increase signific
with cultivation. This LUC is coupled with significant wetness limite
particularly in gully bottoms.

Stable broadridges and spurs. High producing land with negligible to s
limitations or hazards to pastoral farming. Physical limitations make this
unsuitable for arable cropping.

Fresh alluvium intergrained with stony river channel subject to po@r bank
stability and undercutting, subject to debris deposition

Not suitable for arable use and has slight to moderate limitations and ha:
under a perennial vegetative cover. Suitable uses include grazed pasture
crops and/orforestry. This LUC presents significant risk of sheet and
erosion along with soil slip. Slope®2535°.

As for 6el but less steep with slope-2®. Subsequently a lower risk of erosic

Steep faces with skeletal/bare and loessiasuitable for arable use and h:
severe physical limitations under perennial vegetation. Consequentlyltsis
of land is at high risk of soil and debris erosion and requires active manage
to achieve sustainable production. It can be suited to gigaprovided intensive
soil conservation measures and practices are in place and in many cast
more suitable for forestry. Steep slopes and low fertility combine to give
risk of erosion and low productivity.

Dissected floodwayhannel with undercutting banks including gravel/stc
river bars and steep scarp faces. Subject to debris deposition and stream
erosion.

152

154

29

41

111

126

181

471

64
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WATER

Waterbodies relevant to this report include surface water and groundwater. The groundwater relevant to
Lanercost Farm is the large unconfined/ semiconfined gravel aquifer that sits under much of Canterbury,
as well as groundwater that is not associated with an aquifer. Surface waterbodies identified on farm
during both site visits and desktop analysis idelwaterways and their source springs, ponds, wetlands,
and a dam.

Groundwater

Lanercost Farm is within the Environment Canterbury Parnassus Groundwater AllocationAzdione.
unconfined/ semiconfined aquifer is recorded under the Oats, Dgmd Horse paddocks by
CanterburyMaps. There are no other aquifers recorded under the rest of the farm.

Three current bores are recorded by Environment Canterbury on featnle4 below provides details on
eachbore, its location and its use. Well summaries and bore logs are availadyppandixEight

Table4: Active Bores on Lanercost Farm

Well Use Depth Location Notes Status
Number
BU26/0022 Domestic  54m bgl. Dip Paddock Located over unconfined/sem Active
and confined aquifer.
Stockwater
BU26/0023  Irrigation Notyet Trees 190m | This well is part of a resource Proposed
drilled north of consent application to
Woolshed EnvironmentCanterbury
CRC168023.
BU26/0024 Irrigation 92m bgl. Woolshed No irrigation currently on farm Active
Terrace and no irrigation infrastructure o
Paddock resource consent allowing tak

and use of water for irrigation.

From the site visits andesktop analysis therappear to be numerous springs on farm, especially in the
hills, which feed the tributaries of waterways and ponds.

Waterways
Lanercost Farm is in the Leader River Surface Water Allocation Zone.

Waterwaysfor the purposes of this regpt refers to water courses with flowing water, as opposed to
ponds, soakholes, lakes, dams, or wetlaiwfsterways observed on farm had eithmoderately coarse
(gravel to cobble sizedubstatesor soft sediment substrate. The tributaries all apps#to be spring or
seepfed, and most of themwere marked as permanent waterways by LINZ Data Service and
CanterburyMaps. These waterways at their sourcesndidtypicallycontain much flowingvater, and
were vegetated with pasture species alhcussp.Figurel3shows a typicdine sediment bed waterway
source. Closer investigation of that particular waterway showed that there was venyflsleing water,
approximately2-3cm in depth, which fed into the pond shownFkigurel4.

A map of waterwayandthe points where they were visited is annexatdAppendixNine.
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Figurel3: Typical Sediment Bed Waterway in Hills on Farm

Figureld: Pond and Waterway in Top Mackintosh

Three waterways of particular note run through Lanercost FdRoyal Stream, Crichton Creek, dhd
Leader RiverRoyal Stream has its source in the QEIlI wetland area at the very top of theltfanms
through a long gully between peaks close to tieeth westernboundary of Lanercost. It feeds the water
storagedam before eventually leaving the farm anteanderingback into the farm boundaries again
where the hills end and flat plateau begiBetween the QEIl wetland and the dam the water is clear and
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