
civi! tech

1 November2017

The GeneralManager
Environment Southland
Private Bag 90116
INVERCARGILL

Oo\

/'
PAID

0 1 NoV 2017

c%Y,"p
Dear Sir

RE: Application for an Expanded Dairy Farm lncluding Renewal of Discharge and Utlater
Permits and Land use for Storage pond Construction - Miraka Farms Ltd

Attached is an application for an expanded dairy farm and renewals of the existing discharge
and water permits and land use consent for a storage pond. Most of the additional land has
been used for the past 7 years and the land is leased from a family member.

Attached is the application plus the nutrient budgets and the .xml files of these can be sent
electronically directly to the person processing the consent. The Appendix N is also attached.

The old storage pond will be used while the new pond is built. But if the application is
processed quickly it can be built before April 2018. lt has been inspected by a CPEng rep and
there is no reason to believe that it is leaking, A drop test will be canied out and a full structural
inspection when it is empty as the applicant would like to retain the pond which would allow a
standoff pad to be constructed at a later time but this is not part of the application.

The application fee of $1650.00 was paid at reception.

Please contact me if you have any questions.

Yours faithtully
CivilTech Ltd

WUA,-

,,J,NJ",,
Director

PO Box 1558, Invercaqill 9840, Nerv Zealand
' (03)2169745 ' ,0274357957 ' munay@dvilEdt.co.nz
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MIRAKA FARMS LTD

Application to expand dairy farm.

Renewal of Discharge Dairy Effluent to Land

Take Groundwater

Proposal Overview and Assessment of Environment Effects

Prepared by

ClvllTech Ltd
P O Bor {558

I}IVERCARGILL 98O
T: (03) 216 9745
F: (03) 216 9735
)t:0274 357 957

E: murrav@civiltech.co.nz
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Application for Resource Consent (PART A)

This applicauon is made under Section 88 of the Resource Managernent Act 1991

environment
SOTJTHTAND
i((,4r.

L Loo li'rtr

The purpose of this Part A form and the relevant Part B form(s) is to provide applications with guidance
on information that is required under the Resource Management Act 1991. Please note that these forms
ate to act as a guide only, and Environment Southland reserves the dght to request additional
information.

To: Envhonment Southland
Private Bag90l76
Invercargill9M0

Full name, address and contact details of applicant (ia whose name consef,t is to be issueo
Name: Miraka Farms Ltd c/- Peter Dykes

Address: 162 Boyb Road

Heddon Bush 9783

Email: mirakafarms@qmail.com

Phone: 0272224578 Fax:

Pnfemd Additional

Consultant contact details (ifditrercnt fiom above)
Contact namef agent: CivilTech Ltd cl-

Ad&ess PO Box 1558

lnvercamill9340

Email: mumay@civiltech,co. nz

Phone: 03 216 7945 027 4357957 Fax:

Prcfemd Additiorul

Pleaae tick the box for the conscnt(s) you ane applying for and complete the relevant Part B form(s) wtrere available:
Lend Use Coestal

Bore/well

New or expanded dairy farming

Effluent storage

Cultivation

Tree planting

Gmvel extraction

Hill country burning

Riverbed activity (incl.
streams/creeks and stopbanks)
Bridges and culvert

To air

To water

To land

Take and use sutface water

Take and use groundwater

Dam water

Divert water

Whitebait stand

Stnrcnrres / occupation of space

Removal of natural matedals

Dis nrb foreshore/seabed

Dischatge/deposit substances

Commercial surface water
activity
Reclaim/drain
foreshore,/seabed
Marine farming

(

3

1/

r' 1/

Other coastal activities



204990 Discharge - 2610312018

204991 Water - 2610312018

I Are there any cuffent or expited conseflts relating to this proposal?

If conseflt and

Are any other consents required from Environment Southland or othet
authorities?

If yes, e state the relevant and the of

2

es o

CS

S

3 For what putPose is this consent(s) required: (e.g. discharge of effluent, gtavel extraction etc.)

Expand dairy farm, renew consent for discharge effluent to land, take ground water, construct effluent
pond.

4 Location of proposed activity
Address: 162 Road

Heddon Bush 9783

Legal Descdption: Lt 3 & Part Lt 5 DP 168 & Lt 1 DP 4967 & Sec 23,4 Oreti HD

Lt 1 & 2 DP 471006 and Sec 144 OrctiHD

Map Reference (|JZTM 2000) 1226988E 4886360 N

5 The name and address of the ownet /occupier: (if other than the applicant)

Name: Phone:

Ad&ess:

3 Please attach a map or a coloured aedal photograph, showing at a minimum, the location
of the ptoposed activities.

4

Land use for effluent storage
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I
?

J

ChecHiet Have you included the foltowing?

Paymeot of the required deposit (sa awbedfe sclnfub)

\UTrittea approval ftom all potentidly affected pattes (fomt auailabbfnn tbe Eruiniacnt Sostblarrd ntcbia)

Site plaa/locatioa map/sketch of the proposed activity

A copy of the Certificate of Incotporation (ubm appbcart is a aapa$
Part B fomr(s) speci8c to yoru activity and/ot a separate assersment of envitonmeotal effects (AEE)

Notet
(a) Vlo* @plicatiott du,r nt a$ah tbe ,,nduorJ izfomatiol and tbe qpnpriatc fu, Envimrmcnt Soutbland nstt
ntun th Eplimtiott.
(b) Cotacil mnot actrpt electotic bdgenmt of 4plimtions at tbir tinu.

Signature of applicant

I hercby cettify tbat a the beet ofmy howledge and belie$ the iabtmation given ia this
application is due and cofiect

f uadenake to pay all acanl aad rcasonable epplicetioa processing coso incufted by
Eauirunment fuuthland.

MURRAY GARDYNEName (block capitals)

Signed Datc t ,/u /*r,
//

(Signaurc ofapplicantotpcraon turtodced to sign oa behdfofapplicant)

NOTE: The Assessment of Effeds and the Fee Schedule pages have been removed, but are included
in other parts of he application.
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SoiI

Type
Braxton

Structural Compaction
moderate

Nutrient leaching
slight

Glenelg slioht very severe

Zone

Protect soilstructure,
particularly in gullies

Reducing phosphorus use

and loss

Reduce the accumulation of
surplus nitrogen in the soil
particularly during autumn

and winter

Avoid preferential flow of
effluent through drains

Central Plains

- artificial
drainage and

overland flow

Capture contaminants at
drainage outflows

CentralPlains

- deep

drainage

Reduce the accumulation of
surplus nitrogen in the soil
particularly during autumn

and winter

Protect soilstructure,
particularly in gullies

Reducing phosphorus use

and loss

Reduce the accumulation of
surplus nitrogen in the soil
particularly during autumn

and winter

Avoid preferential flow of
effluent through drains

Capture contaminants at
drainage outflows

Oxidising

Manage critical source areas

[.]'l'lrrcnt I)isposal ..\r'ea l)etuils
Soils

FDE land
classification

Physiographic
zone (s)

Vulnerability Factors

95% Category A - dnainage or coarse soil structure
5% Category E - Ofrrer welldnained but very stony flat land

Contamlnant pathway(s) for Physiographic zone

Waterlogging
severe

nil

pugging pastures and repair bare areas
along the contour cultivation

cultivation at conect distances from riparian

Olsen P levels at optimum or less

buffer zones

use of N in autumn and use silage or

stock offoverwinter
small applications of N as pasture rcquires

bare or areas of soil

inigate when there is sufficient soil moisture

effluent at low rates

sufficient effluent
at possible locations of wetlands

criticalsource areas

arcas and increase if
uce use of N in autumn and use silage or

bb

stock ofi over winter
small applications of N as pasture requires

bare or of soil
pugging pasturcs and repair bare areas
along the contour cultivation
cultivation at conect distances from riparian

Olsen P levels at optimum or less

buffer zones

uce use of N in autumn and use silage or

stock ofi over winter
small applications of N as pasture requires

bare or areas of soil

irigate when there is sufficient soil moisture

effluent at low rates

sufficient effluent

at possible locations of wetlands
critical source areas

areas and increase if

at locations of wetlands



Resource Consent Application for the Discharge of Agricultural Effluent (Part B)

This application is made under Section 88 of the Resource Management Act 1991

cnvrronrncnt
SOUTHLAND
rla,:i rr i.. r

A complete Part A form needs to be provided with this Part B form. The purpose of this Paxt B
form is to provide applicants with guidance on information that is required under the Resource
Management Act 1991. These forms are to act as a guide only and Environment Southland reserves the
right to request additional information.

Section A: Application details

l. Please provide details of your existing resource consent to discharge agricultural eflluent:

Consent number 204990

Expiry date 26103t2018

2. What is the maximum number of animals from which you propose to collect eflluent from
under this resource consent application?

750 animals

Note: if you wish to increase the size of your milking herd, thisform is not suiloblefor your usa
Please contact Envlronment Southland mote

Section B: Location of discharge and description of surrounding environment

3. Location of the proposed discharge:

162 Bovle Road. Heddon Bush 9783Address:

Map reference:

Legal description

1 226988E, 4886360N

Lt 3 & Part Lt 5 DP 168 & Lt 1 DP 4967 & Sec 23,4 Oreti HD,

Lt 1 & 2 DP 471006 and Sec 144 Oreti HD

4. Please complete the following tables which tell us about your property and eflluent disposal area.
Information can be found on the Environment Southland Website in the Beacon application, or
by contacting Environment Southland.

Total Farm Area (ha) 260.9

Effective Farm Area @a) 2s5.0

Size ofeflluent disposal area (ha) 219.1

Stocking rate 2.9

Freshwater Management Unit 0reti

l)r'oglcrlr !)et:rils:-
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critical source areas
areas and increase if

5 Are there are any permanent or intermittent rivers, streams, lakes, drains, ponds or
weUands within 20 metres of the discharge area?

Yes

No r'
(Go to question 7)

(Go to question 8)

6 Features of the rivers, streams, lakes, drains, ponds or wetlands within 20 metres
from the discharge area include:

Yes No

(a)

(b)

(c)

(d)

sips of instream life (e.g. fis[ eels, bullies, crayfish, native birds, frogs)

areas where ficod is gathered from a water body (e.g. watercress, eels, wildfowl)

bird nesting habitats

Areas ofparticular aesthetic, cultural, heritage or scientific value (e.g. archaeological sites)?

r'

1/

r'
/
1/

7 Are there are any bores or soakholes within 20 metres of the discharge area?

Yes

No

E How many metres is the discharge area from any:

(a) feature

(b) surface waterbodies

(c) artificial watercourses

(d) subsurface drains

(e) the coastal marine area

(0 residential dwellings and places of assembly

(g) landholdingboundaries

(h) water abstraction points

(D registered drinking water supplies

Metres from discharge area
no features

20

20

30,200

200

20

0

100

none downstream

(c) Please attach a scaled farm plan or a coloured aerial photograph, showing:

farm boundaries;
paddock boundaries;
effluent disposal paddocks (numbered and size in hectares);
irrigation system layout;
tile drains/mole drains;
streams, rivers, farm drains, springs and wetlands;
bores within 100 m of the disposal area;
any known water abstraction points within 100 m of the disposal area;
buildings (houses, sheds, wintering pads) and/or other places of assernbly;
effluent storage pond(s) and any effluent treatment infrastructure;
cow races;

8



dairy shed location;
any other discharge areas (such as whey);
any areas prone to flooding;

any swampy areas (i.e. where water builds up in the sediments close to the ground surface above
layers of poorly draining soils) within the discharge area.

Section C: Description of proposed activity

11. Dairy shed eflluent

(a) How many cows will be milked each day?

(b) How many times per day will you milk (maximum)?

(c) What is the length of the milking season?

25 July - 31 May (Heifers)

8 July - 31 May (Cows)

(d) What is the volume of rvash down effluent generated

per day?

12. Winter milking

(a) Does your milking season include winter milking?

(b) If yes, what is the number of cows to be milked in
winter?

750

Twice per day

305 (days)

(dates)

37,500 (litres/day)

No

cows

(c) How many times per day will you milk? (per day)

(d) Dates of winter milking season (provide dates)

13. Feed pad/wintering pad/stand-off pads

(a) Number of cows on feed/wintering/stand-offpad 0 cows

(b) What is the size of the area? N/A square metres

(c) Isthefeed/wintering/stand-offpadroofed? YesA.{o

(d) ls rainwater diversion in place? YesA.io

(e) Is it mechanically swept? YesA.{o

(0 If it is washed down, amount of water used litres/day

(g) How is effluent from this facility disposed of?

(h) Intended length of time the area is to be used days per year

14, Please describe any other sources of ellluent that is collected for discharge e.g. stock
underpasses and silage pads

No other sources



15. Total volume of efrIuent:

Using your answers to questions 11-14 (above) what is the total volume of eflluent to be
discharged (in cubic metres/day)?

501 per cow per day gives a total of 37,5m3 of effluent.

Effluent irrigation rate and method

Please describe how eflluent will be collected, treated and discharged to land and when it
will be discharged to land:

All effluent from shed and yards flows by gravity to two sludge beds. Liquid effluent will drain

through the weeping walls to a sump and then by pipe to the effluent pond. The proposal is to

increase the pond size. lnigation will occur from the pond to land when soil moisture levels

permit. For discharge, a travelling inigator and large pods will be used, A slurry tanker and

umbilicalsystem will be used when required,

16.

Proposed instantaneous effluent application rater

Proposed effluent application depth

No

Yes, evidence
provided

Travelling inigator: 1Omm

Large pods up to smm

(4mm per hour pulsing on

and off for 1Smin each)

Slurry and umbilicalSmm

mm/hr

mm per

application

17,

*This is the depth of effluent that would be applied to a soil surface if the inigation system was run continuously for
one hour.

IIas the ellluent irrigator discharge rate been checked and calibrated recently? This is
particularly recommended for high rate irrigators.

r' As per supplier / installer

yes, then ptease include the results of the test.
If

10



Section D: Storage facility

18. What volume of eflluent storage and treatment do you have on site (m)?
Please include a Massey ElJluent Pond Calculation to show that you have, or will hove stfficient e/fluent storage.

Effluent Pond/Tank

Sump(s)

Weeping walVsludge bed

Other (please specifr)

19. Are you increasing storage on site?

r'

Yes

No r'

1,510 Cubic metres

0 Cubic metres

500 Cubic metres

Stone trap - 15 Cubic metres

Yes

No

(Go to question 20)

(Go to question 2l)

If you are increasingyour storage thenplease complele the landuse consent applicationformfor efrluent storage.

20. By how much and to whatvolume?

lncreasing 2,900 to 4,410 Cubic mehes

21. When was your eflluent storage and treatment installed?

The pond was constructed in 2007

22. Has your current ellluent storage pond, tank or structure been certified by a Chartered
Professional Engineer as being structurally sound?

No r'
Old pond to be expanded

23. Have you undertaken an Eflluent Pond Drop Test that has been certified by a Chartered
Professional Engineer?
(Refer to Appendix P of the proposed Southland Water and Lond Plan for the Effluent Pond
Drop Test methodologt (shown at the back of thisform)

If you have certificationfrom a Chanered Professional Engineer, please attach the certi/icotion
to your consent application

6
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24. Pondleveldrop

There has been no check, the existing pond will be decommissioned

Information in this section will be known if you have had a drop test performed on
your existing pond. Please contact the Consent Authority for advice as to whether or
not you need to perform this test on your storage.

(a) What is the pond level drop for your storage facility?
hrs)

(mm per 24

(b) What is the maximum depth of your pond (excluding
Freeboard) (mehes)

(c) Does your pond level drop exceed the maximum allowable pond level drop (see
table below)?

No

Yes

I\laximunr Dcpth of Pond (nr)
cxclutling frccboartl

}taximum Alhrs'abk Pond
[-t'r'cl Drop (mm pt'r 2{ horrrs}

<r t.r l.:
tt.i t.r l.tt l. r

l.rt rqr l.i t(,
l..i ro l.tI l.$

;r l.t t r tl

12



Section E: Assessment of Effects

25. Please describe any possible long term or short term effects the discharge may have on
the quality of the receiving environment and including effects on water bodies, biota
(plant and animal life), soil quality, and human health:

The full assessment is described in otrer parF of the application.

13



Section X': Good Management Practices and Mitigation Measures

Please include a description of the monitoring or good management practices to be undertaken
to help avoid, reduce, remedy or mitigate the actual or potential effects on environmental
features and values.

26. Are there any times when you will avoid disposing the ellluent to land?

Yes v No

If yes, please indicate below the times you will avoid effluent disposal

(a) When there is snow on the ground

(b) Areas where food is gathered from watercourses (e.g. watercress, eels, wildfowl)?

(c) When rainwater or irrigation water has ponded on the land surface

(d) When the soil temperature is at or below 5 degrees Celsius

(e) When the soil moisture conditions as per Council's monitoring site, or my own sqil
moisture site say it is unsuitable

(f) Other (please state)

To minimise the risk of adverse effects from odour and spray drift, it is reconmended
that effluent shall not be discharged within 20 metres of the property boundary or 2fi)
metres of any residential dwelling other than those on the subject property. If you cannot
adhere to this buffers, then please describe what effects thore may be beyond the property
boundary resulting from odour and/or spray drift.

27. What contingency plans do you have in place in the event you are unable to discharge
the eflluent to land, including during bad weather conditions or if any equipment
breaks down:

Examples: The capacity of m1, storage facility is sufficient to defer irrigation in unfavourable weather
conditions; or I plan to hove the e/Jluent taken of my property.

See collected agricultural effiuent management plan.

,/

t/

r'
r'
r'

l4



28. What good management practices will you use to avoid or mitigate the effects and
the risks of your discharge to the environment? For example: low rate eflluent
discharge.

These can be found on the Ewironment Southland website, including on the relevant Physiographic
zone

See attached documentation. This will include low rate inigation, full storage, and
spreading option.

My maintenance for my eflluent system includes:

See collected agricultural effi uent management plan.

The checks I will undertake on my eflluent storage and treatment and disposal
system to ensure it is not leaking or is not broken are:

See collected agricultural effl uent management plan.

I monitor my emuent discharge by:

Discharge volumes and locations including depths are recorded every day

l0

15



Section F: Other matters

29. Please specify the duration sought for the resource consent:

10 years

Please say why you think this consent duration is appropriate for your operation:

Given our significant investment and infrastructure.

30. Do you have a current collected agriculfural eflluent management plan?

Yes v No

This plan can be part of the plan that you have prepared for your farm to meet the
requirements of Appendix N of the proposed Plan. If you do have a plan which sets out
how you manage your effluent then please include it in this application.

31. Have you identilied any parties which may be affected by the activity?

Yes No v

If yes, please indicate below

(a) Neighbours

(b) Other consent holders in the immediate area

(c) Department of Conservation

(d)Iwi (Te Ao Marama Inc; Te Riinanga O Ngai Tahu)

(e) Local authorities

(f) Fish & Game New Zealand

(g) Other (please state)

Please include evidence of any consultation undertaken for this application.

16



Section G: Planning Assessment and Declaration

The Resource Management Act l99l requires you to make your own assessment of your proposal against relevant
policies. A separate planning assessment sheet is available to use, or you can do your own assessment. The planning
assessment can be found on our website, under the application forms. An assessment must be included with your
application.

I hereby certify that to the best of my knowledge and belief, the information given in this application is true
and correct

I undertake to pay all actual and reasonable application processing costs incurred by Environment
Southland.

Name (please print)

Signed

Date

MURRAY GARDYNE

?-t /

END OF FOR]VI

Appendix P: Eflluent Pond Drop Test methodolory
] Testing is undertaken over a minimum period of 48 hours.
' Testing recording equipment is to be accurate to not more than 0.8 mm.> Continuous readings are to be taken over the entire test period at not more than l0 second intervals.
] Data analysis is underaken by a party independent of e{uipment installer.
' Any change in pond fluid level over the test period needs to be accounted for.> Ponds mGt be lt or over 75o/o desisr deoth liefore a test can be undertaken.> The pond hqs been de-sludge-d ip tEg l2'months prior to the test Ging undertaken and there shall be no sludge

or crfust on the pond surfacddurine the test.
" The pond surface is not frozen dufins anv Dart of the testine.> An dnemometer shall be installed f6'r th'e duration of the Test and at no time shall the wind speed exceed l0

metres per second during the test.

11



Application for a tlUater Permit (PART B) . To Take and Use Groundwater

1'his application is made under Section 88 of the Resource Managemalt Act 1991

cnvirorrnreltt
:oYIHLAl.rD

'1. '.' t. I ',.,

A complete Part A form needs to be provided with this Part B form. The purpose of this Part B form is to
provide applicants with guidance on information that is required under the Resource Management Act 1991.
These forms are to act as a guide only and Environment Southland reserves the right to request additional
information. Please also refer to Appendix A of the Regional Water Plan for Southlandr 2010.

User Charges: Please note that annual User Charges will apply to all water permits. Schedule 6 of Environment
Southland's User Charges and Fees document outlines the Annual Research and Monitoring Charges, which you
should consider before applying for a water permit. Please refer to www.es.gow.n/resource-consent/fees for more
information on annual user fees and charges.

To: Environment Southland
Private Bag 90116
Invercargill 9840

1 What is this application for?

a new groundwater take r' the renewal of existing consent no: 204991

2 What duration of resource consent is sought? 10

3 For what purpose(s) will the water be used?

1/
Stock water and/or dairy
shed use Irrigation Community supply Commercial/industrial

Other

lf o ther ple ase de scr i be :

4. Please provide details of the bore(s) from which you wish to take water. If you do not have an existing
bore, youwill need to applyfor a consenl to constntcl a bore before you apply to tokc groundvtater. Please refer to the releyant Part
B form.

Bore 1: NZTM 2000 1227001 E 4886365 N

N

Bore number: E45/0404

Bore 2: NZTM 2000 E Bore number: -

Bore I

Bore 2

Bore depth (m)

35

Screen depth (m) Diameter 1mm1 
lnump 

type

100 
lsubmersible

Pump capacity (l/s)

1.8

te



5. How much water do you propose to take and at what rate will it be taken?

Maximum rate of take 1.8

Maximum daily volume

Maximum weekly volume

Maximum monthly volume

Maximum annual volume

90

litres per second

cubic metres per day

cubic metres per week

cubic metres per month

gubic metres per year

630

2790

32850

6. What is the frequency of the proposed water take?

How many hours per day (maximum)?

How many days per week (maximum)?

How days per month (maximum)?

14

31

7. Please state the name of the nquifer that you propose to take water from.

CentralPlains

7

8. Do you intend to store your water before subsequent use?

If yes, what/how much storage will be provided? 100 m3

What type of storage facilities are proposed? Existino 4x 25m3 olastic tanks

You nay need a building permit ondtbr additional resource consents for the construction of storage facilities.

9. What type of water metering system is installed or proposed to be installed? Environment
Southland prefers all takes for 5 Us or more to be fitted with telemetry to report in line with the
Resource Management (Measurement and Reporting of Water Takes) Regulations 2010.

ater meter logger

19



10 If you propose to use water for stock and/or dairy shed use - please anslyer the following:

(a) What type of animal and numbers of stock will be supplied with water for drinking?

Number: Water required:

cattle Number: Water required:

cows Number: 750 Water required:

litres/head/day

litres/head/day

70 litres/head/day

litres/head/dayNumber: Water required:

How much water do you require for your dairy shed? 50

11 If you propose to use water to irrigate land - please answer the fotlowing:

a. How many hectares of land will be inigated? N/A

b. What is the soil type(s) of the land being inigated N/A

c. What will you be irrigating (i.e. crop, pasture etc)? N/A

d. What type of irrigation system will be used? N/A

e. What is the target application rate (mm/day and mm/year)?

f. How have you calculated the amount of water you need? (attach separate pages if required)

r'

12 If you propose to use water for industrial use - please answer the following:

& What type of industry will be using the water and how will the water be used?

N/A

b. How have you calculated the amount of water you need? (attach sepaxate pages if required)

N



13 If you propose to use water for commerciaUdomestic suppty - please answer the following:

(a) What type of establishment will use the water?

Households - number of households to be supplied

Camping grounds - maximum number of visitors and staff per year:

Schools - maximum number of students and staffper year:

Motel units - number and expected occupancy:

Other:

(b) How have you calculated the amount of water you need? (attach separate pages if required)

14 lf you propose to use water for any other purpose, please describe the amount of water you will
need and how this has been calculated (please attach a separate sheet to this apptication, if
necessary).

N/A

15 Please describe any other sources of water available for the property. Describe how much water is
available and what it is used for.

When bore water levels and abstraction rates are low, additional watercan be abstracted fiom the stream
at the foot of the hills.

16 Please also describe any measures you are proposing to minimise wastage of water and maximise
its efficient use:

Volume used is considered best practice

17 Does your proposed water take have any associated discharges? Ifyes, please describe.

es

Please note that a discharge into the erwironment may require a resource consent application to be made specifically for the discharge
(please refer to the relevant Part Bform).

See part B for more details about effluent discharge to land
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Existing Environmcnt

18 Are any of the following features found within the existing environment of the proposed
activity? Describe these features in the space below, along with details of the agsessment
undertaken to determine the presence of these features.

Yes
(a) Signs ofinsream life (e.g. fish, eels, bullies, crayfish, native birds, frogs)?

(b) Areas where food is gathered from a water body (e.g. watercress, eels, wildfowl)?

(c) Wetlands, wildlife habitats or bird nesting habitas (e.g. swamp areas)?

(d) Other activities occurring in the area (e.g. commercial activity, fishing, swimming boating)?

(e) Areas ofparticular aesthetig cultural, heritage or scientific value (e.g. archaeological sites)?

(0 Waste discharges and/or monitoring sites?

(g) Other water takes?

(h) Surface water bodies? Natural springs?

Assessed through discussion with farm owner. The owner lives on the property

No wetlands, but here are three ponds on he farm which are home to ducks.

Please also include a map or aerial photograph showing the following:

the location(s) of the existing points of take;
the location of proposed points of take(s);
the location of water measuring device(s);
the total property area boundary;
the area(s) to be irrigated (ifrelevant);
the area(s) of community supply (if relevant);
distances to any discharge activities;
other surface water bodies and wetlands nearby aod the distance &om the point of take(s)
to them;
the coastline and the distance to it (if relevant);
the location of any dairy sheds (if relevant).

o

a

r'
1/
r'
r'
r'
(
1/
r'
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Assessment olEffects

19 WilI the take and use of groundwater have any elfects on the following:
Yes No

1/
r'
r'
1/
r'

For those answered No abwe, please describe *lry there will be no efects. I.-or those answered Yes, please describe how these efects nay
occur.

These are discussed in the documentation.
Low abshaction rates.

20 Pursuant to Schedule 4 of the Resource Management Act, 1991, there are a number of matters that
must be addressed by an assessment of environmental elfects. Please discuss what effects the
proposed activity wiII have on the following:

(a) any effect on those in the neighbourhood and, where relevant, the wider community, including
any social, economic, or cultural effects

This is an existing permitted activity however the number of cows on farm will increase from 599 to 750
The neighbourhood will not change.

(b) any physical effect on the locality, including any landscape and visual effects

There only change to the physical landscape will be the slightly larger new pond, this will be landscaped
to reduce the visualeffect.

(c) any effect on ecosystems, including effects on plants or animals and any physical disturbance

of habitats in the vicinity

There will be no physical disturbance of the habitab because of the buffer zones

(d) any efflect on natural and physical resources having aesthetic, recreational, scientific,
historical, spiritual, or cultural value, or other special valuen for present or future generations

No change in values, Planning for future generations. There are two families and one individual who live
and work on the farm.

(a) Aquifer storage volumes

(b) Edsting bore or well yields

(c) Nver and stream flows, including minimum flows and allocation levels

(d) Wetland and lake water levels

(e) Groundwaterquality
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(e) any discharge of contaminants into the environment, including any unreasonable emission
of noise, and options for the treatment and disposal of contaminants

No

(0 any risk to the neighbourhood, the wider community, or the environment through natural hazards

or the use ofhazardous substances or hazardous installations

No

21. Please include a description of the monitoring or mitigation measures (including safeguards and
contingency plans where relevant) to be undertaken to help avoid, reduce, remedy or mitigate
the actual or potential effects on environmental features and values.

Water volumes are recorded.

22. Please include a description of any possible alternative locations or methods for undertaking the
activity and why these alternatives have not been selected.

Existing farm and settled worker
Best to expand

Better position to farm environmentally

23. Please include evidence of any consultation undertaken for this application. This may include
(but not be limited to) consultation with adjoining landowners, other consent holders in the
immediate area, iwi (e.g. Te Rfinanga O NgIi Tahu, Te Ao Marama Inc,), government
departments/ministries (e.g. DOC), territorial authorities and recreational associations.

24. Appendix A of the Regionat Water Plan for Southland, 2010, detaits the level of further
assessment required as part of your application. This mty include the following assessments
(please attach as a separate report):

o interference effects/drawdown;
o radius of influence;
o stream depletion effects;
o an assessment of the dynamic aquifer response to abstraction.
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25. Appendix L of the proposed Southland Water and Land Plan, 2016, details the level of further
assessment required as part of your application. This may include thp following assessments
(please attach as a separate report):

o aquifer test requirements;
o stream depletion effects;
o interferenceeft-ects;
o calculation of seasonal groundwater allocation;
o establishing allocation volumes for confined aquifers.

END OF T'ORM

Please note that in accordance with Schedule 4 of the RMA, you may also be required to provide an
assessment of whether or not the proposed activity is contrary to any of the relevant provisions of the
following documents.

(a) Regional Policy Statementfor Southland, 1997
(b) Proposed Southland Regional Policy Statement, 2012 (and any proposed/subsequent versions)
(c) Regional Water Planfor Southland, 2010
(d) Proposed Southland Water and Land Plan, 2016 (and any proposed/subsequent versions)
(e) National Policy Statementfor Freshwater Management, 2014
(l) National Environmental Standardfor Sources of Hwnan Drinking Water, 2007
(g) Resource Management (Measurement and Reporting of Water Takes) Regulations, 2010

Staffare able to advise whether this is required, as it is dependant on the location, scale and complexity
of your proposal. We invite you to come in for a pre'application meeting with Environment Southland
consents staff to discuss this.
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Application to Construct Effluent Storage (PART B)

This application is made under Section 88 of the Resource Management Act l99l

A complete Part A form needs to be provided with this Part B form. The purpose of this Part B form is to
provide applicants with guidance on information that is required under the Resource Management Act 1991.
These forms are to act as a guide only and Environment Southland reseryes the right to request additionat
information. This form must be used when applying for consent to construct ellluent storage, including
waste-water, sludge or eflluent from an industrial or trade processes or agricultural eflluent (including
treatment facilities, such as weeping walls and sludge beds).

To Environment Southland
Private Bag 90116
Invercargill 9840

1 Location of the storage:

Address: 162 Bovle Road Heddon Bush 9783

Legal Description(s): Lt 3 & Part Lt 5 DP 168 & Lt 1 DP 4967 & Sec 234 Oreti HD

Lt 1 & 2 DP 471006 and Sec 144 Oreti HD

cnvtronment
:9uJHLAllD

r? :, ,.. i ,1a,

Map Reference (NZTM 2ffi0): 1226988 E,4886360 N

2 Proposed method of lining the pond.

Compacted clay

Othet:

Synthetic liner Concrete

4 Construction Details:

Name of designer: CivilTech Ltd

Name of builder: TBA

Name of construction supervisor: Munay Gardyne

Proposed timing of construction: Within 2 years

For agricultural ellluent storage and sludge design, is the storage to be constructed in accordance
with IPENZ Practice Note 21: Farm Dairy Effluent Pond Design and Construction (2013X If not,
please advise what departure from the standards is proposed and why.

f,.



6 Please provide details of the proximity of the storage to:

Nearest surface watercourse :

Nearest artificial watercourse:

Registered drinking water supplies:

Nearest underground drain:

Property boundary:

Dwellings on neighbouring properties:

Coastal marine area:

Historic heritage

Urban areas

180 mefies

160 metres

25,000 metres

120 metres

280 metres

1 100 metres

(Woodworker shop H43)

12,000 mefies

7

E

29,000 metres

(Drummond)8,200 metres

What is the total volume of the pond and the

the storage and purpose? 4,489 cubic mefies

Please provide a description of all of the sources of waste-water, sludge or eflluent to be treated
and/or stored in the storage, including the storage capacity of the eflluent storage in relation to
the volume and nature of the liquid that will enter. For agricultural eflluent, you must also attach
a Massey Pond Calculator assessment of storage requirements.

The waste water will originate from the dairy shed and yards. This will include effluent and he waste water
from the w6hdown. The total volume will be 501 per cow per day that is 37.5m3. The total storage capacity
will be 4,489m3 that will hold at least 1 19 days of effluent.

The Massey Pond Calculator assessment is included in tre appendices.

Please provide a description the quality of the waste-water, sludge or efrIuent Please include all
operational procedures, emergency response and proposed monitoring devices to match the scale
and quality of the waste.water, sludge or eflluent being stored and sensitivity of surrounding
environment.

See collected agricultural effluent management plan.

9
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Please include engineering drawings for the proposed strucfure(s). This will include, but not be limited

to the height of the embankments and placement and orientation of the eflluent storage relative to llood

flows and stormwater run-olf.

Please also include a map or aerial photograph showing the following:

2 the location of the proposed storage;
3 the total property area boundary;
4 surface water bodies, artificial watercourses, installed subsurface drains and wetlands nearby;
5 water supplies - bores, registered drinking etc.;
6 the coastal marine area and the distance to it (if relevant);
7 the location of any dairy sheds and residential dwellings; and

any additional points of interest - historic heritage, places of assembly etc.

Please note that upon completion of the storage and prior to discharge, you will be required to provide
certification of the design and build by a Chartered Professional Engineer.

END OF FORM
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Property Titles

Identilier SL8B/626
Lend Registration District SOUthland
Date Issued 08 June 1987

Prior References
sL54,/186

COMPUTER FREEHOLD REGISTER
I]IIDER LAIID TRANSFER ACT T952

Search Copy

LsDd

Estate Fee Simple

Area 79.3007 hectares more or less

Legal Description Lot 3 Block I Deposited Plan 168

Proprietors
Miraka Farms limited

Inter€sb

9536638.5 Mortgage to Rabobank New Zealand Limited - 14.10.2(|13 d 3;51 pm

Tmnsoction ld
Client Reference Civil Tech Ltd

SearchCopy Dated 25.05/17 l0:25 M, Page I of 2

Regl\ler Only

Miraka Farms Ltd - Expand Effiuent Pond, Renerlal of Discharge and Wabr Permib - Heddon Bush - June 2017 m



COMPUTER TREEHOLD REGISTER
TINDER LAIID TRANSFER ACT 1952

Search Copy
W. Muir

of Lud

Identifier SL189/164
Land Registration District SOUthland
Date Issued 02 November 1955

Prior References
sL47/133

Estrte Fee Simple

Area 40.4433 hectares more or less

Legal Description Part Lot 5 Block I Deposited Plan 168

Proprietort
Miraka Farms limited

Interests

69702 Transfer creating the following easements
Type Servlent Tenement Eaoement Area Dominant Tenement
fught of way Section 145 Block XV Part Part Lot 5 Block I

Oreti Hundred - CT Deposited Ptan 168 -
SL89/46 herein

9536638.5 Mortgage to Rabobank New Zealand Limited - 14.10.2013 at 3:51 pm

Statutory Restriction

Truruaaion ld
Client Relbrence Ciil Tech Ltd

karchCopy Dated 25/05/17 l0:25 dn, Page I o!2
Register Only

Minaka Farms LU - Expand Emuent Pond, Renenral of Discharge and Wabr Permib - Heddon Bush - June 2017 30



COMPUTER TREEIIOLD REGISTER
TJNDER LAIID TRANSFER ACT 1952

Search Copy
R.W. Muir

Registre-Gereral
of Lrud

Identifier SLl89/163
Land Registratioo District Southland
Date Issued 02 November 1955

Prior References
sI.47/t33

Estate Fee Simple

Area 40.2814 hectares morc or less

Legal Description Lot I DepositedPlan496T

Proprieton
Miralo Farms Limited

Interests

953663E.5 Mortgage to Rabobank New Zealand Limited - 14.10.2013 at 3:51 pm

I'mnsaction Id

Client Relerence Civil l'ech Ltl
karch Copy Dated 25/05/17 l0:?1 M, Page I of 2

Register Only

Miraka Farms Ld - ExpaM Effuent Pond, Reneual of Disdrarge and Watsr Permib - Heddon Bush - June 2017 31



COMPUTER TREEIIOLD REGISTER
T'NDER LAI\D TRANSFER ACT 1952

Search Copy
W. Muir

Regislr.r-General
of Lad

Identilier SLl75ll22
Land Registration District SoUthland
Date Issued ll February 1952

Prior References
sLPR34/295 wA 621

Estate Fee Simple

Aree L4240 hectares more or less

Legal Description Section 234 Block XV Oreti Hundred

Proprietors
Miraka Farms limited

lnteresb

Subject to Section 59 Land Act 1948

Subject to Section I Coal Mines Amendment Act 1950

953663E.5 Mortgage to Raboburk New Zealand Limited - 14. 10.20 13 d 3 :5 1 pm

Tmwaaion Id
Client Relerence Ciri,l Tech Ltd

Seorch Copy Doted 25/05.!17 l0:24 an, Poge I of2
Register Only

Miraka Farms Lb - Expand Eflluent Pond, Renewal of Dischaqe and Wabr Permib - Heddon Bush - June 2017 32



COMPUTER TREEHOLD REGISTER
T'NDER LAI\D TRANSFER ACT 1952

Search Copy
W. Muir

RegistEr-General
of Ldd

Identilier 637659
Land Registration Disrricr SOuthland
Drtc Issued 15 January 2014

Prior References
SLBZ/437

Estste Fee Simple

Area 39.9645 hectares more or less

Legal Description Lot I Deposited PIan 471006

Proprietors
Miraka Farms Limited

Interests

9636905.2 Mortgage to Rabobank New Zealand Limited - 13.2.201 4 at 1 1 : 52 am

TmNaction ld
Client Re/erence Civil Tech l.td

korch Copy Dated 25/05.'17 10:23 m, Page I of 2

Register Only

Miraka Farms Ltd - Expand Emuent Pond, Reneural of Disdrarge and Wabr Permils - Heddon Bush - June 2017 33



COMPUTER FREEHOLD REGISTER
I'NDER LAI{D TRANSFER ACT 1952

Search Copy

of Lild

Identitier 637660
Land Registration District SOuthland
Date Issued 15 January 2014

Prior References
sL24l7t 1LBU437

f,state Fee Simple

Area ll9.429l hectares more or less

Lcgrl Dcscription Lot 2 Deposited Plan 47 1006 and Section
144 Oreti Hundrcd

Proprietors
Alan Hamilton Dykes

Interests

Suqject to Section 241(2) Resource Management Act 1991 (atrects DP 471006)

Tmrcactlon ]d
Client Refemce Ciil Tech Ltd

This land is owned by the brother of the owners of Miraka Farms Ltd

Seorch CoW Dated 1i06/17 4:29 pn, Page I of 3

Register Only
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1.0 Overview

Applicant:

Application:

Location;
Legal description:

Map Reference:

Property details:
Catchment
Totalfarm area (ha)

Replacement consents
Physiographic

Freshwater Management Unit

Soils

Soilname

Miraka Farms Ltd

Expand cow numbers. Replace discharge and water permits for dairy
farm, construct effluent pond for dairy farm.
162 Boyle Road, Heddon Bush 9783
Lt3 & Part Lt5 DP 168 & Lt 1 DP 4967 &Sec 234 Oreti HD, Lt 1 &
2DP 471046 and Sec 144 Oreti HD

NZTM 2000 1226988 E,4886360 N

Tenace Creek catchment
260.9

Yes, increased cow numbers, increased water take, new pond

Cenhal Plains, Oxidising

Oreti

Vulnerability Factors

Structural Nutrient leaching Waterlogging
comoaction

Braxton

Glenelg

FDE land classification

moderate slight

very severe

Severe

nilslight

Category A - Artificial drainage or coarse soil structure
Category E - Other well drained soil

Groundwater n itrate levels
850/o - 3.5 - 8.5 mg/l- Moderate to high land use impacts
15% - 8.5 - 11,3 mg/l- Drinking water limits

Physiographic Zones Zone Contaminants pathways for zone

CentralPlains During wet periods, artificialdrainage rapidly moves
excess soil water and contaminants to rivers and

streams.
Rain during dry spells, rapidly moves contaminants to
ground water through cracks and fissures in the soil.

Oxidising Following heavy or prolonged rainfall, contaminant
losses to rivens and streams may occur via overflow or
artificial drainage. There is a high risk of nitrogen build-
up in groundwater.

The dairy farm requires a renewal of the existing permit for ground water take and to discharge effluent to land
but with increased cow numbers, discharge and water take. A new effluent pond will be constructed to replace
the existing pond.

Minaka Farms Ltd - Expand Eflluent Pond, Reneral of Disdraqe and Wabr Permib - Hed<lon Bush - June 2017 35
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LEGAL PLAN

HO

s1175/122

1.424ha
Sec234 Blk XV

sL881626

Lr 3 Brk I DP 168

79.3007 ha

st189/164
nLr5EktDP168

40.4433 ha

sLr89/163
Lr 1 DP 4967

40.2811 ha
$LB/436

Lt 1 DP6647
0.135'r ha

637659

Lr 1 DP 471m6
39.9645 ha

637660

Oreli H0 and Lt 2 DP 471006

119.4291 ha

Miraka Farms Ltd - Expand Effluent Pond, Renewal of Disctarge and Water Permits - Heddon Bush - June 2017 37



2.0 Consents Required

Resource consents are required under the Regional Effluent tand Application Plan (RELAP), operative
RegionalWater Plan for Southland (RWP) and proposed Southland Water and Land Plan (pSWLP).

Reqional Effluent Land Management Plan

. The discharge of dairy shed effluent to land is a discretionary activity under Rule 5,4.6.

Reqional Water Plan for Southland

o The taking of water is a restricted discretionary activity under Rule 18 (d) (iv)

Under the RWP the application is considered to be for a restricted discretionary activity.

Prooosed Southland Water and Land Plan

o The taking of water is a permitted activity under Rule a9 (a)

o The use of land for dairying is a permitted activity under Rule 21.
o The use of land for dairy farming of cows that did not exist at 30 May 2016 under Rule 22.
o The discharge of effluent to land is a discretionary activity under Rule 35 (c).
. Rule 3 - for controlled or restricted discretionary activities.

Under the pSWLP the application is considered to be for a restricted discretionary activity

Overall, the application would be is considered to be a restricted discretionary activity,

3.0 Statutory Considerations

Section 104 of the Act sets out the matters that must be considered when assessing an application for a
resource consent. Section 104(1) of the Resource Management act, 1991, states:

(1) When consideing an application for a resource consenf and any sufrnrssion rcceived, the consent authority must,
subject to part 2, have regard to:

(a) any actual and potential effect on the environment of allowingthe activity : and
(b) any relevant provisions of -(t) a national environment standards:

(it other regulations:
(iiil a nationalpolicy statement:
(v) a regionalor proposed regionalpolicy statement
(vl a plan or proposed plan, and

(c) any other matter the consent authortty conslders relevant and reasonably necessa,y to determine the
application.

Those matters which are relevant for this application are discussed in the following sections,

Parl2 of the Resource Management Act 1991

This application is consistent with the purpose and the principles of the Act, as set out in Section 5. The proposed
activities will have no more than minor adverse effects on the ability of the receiving environment to meet the
reasonable foreseeable needs of future generations, or on the life - supporting capacity of the land or any
ecosystem associated with it. Proposed consent conditions will ensure that any potential adverse effects of the
activities will be avoided, remedied or mitigated,
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There are no matters of national importance, as outlined in Section 6 of the Act, that may be affected by the
proposed activities. The application is also consistent with Section 7 of the Act, with particular regard given to the
maintenance and enhancement of the quality of the environment. With regard to Section 8 of the Act, the
proposed activities are not inconsistent with the principles of the Treaty of Waitangi.

Actual and potential effects (Section 1 0a(1 Xa))

The actual and potential effects of the proposed activities were considered earlier in the application. Conditions of
consent will ensure that any adverse effects are avoided, remedied or mitigated.

Relevant provisions of national policy statement (Section 104(lXb)(iii)

The policies of the National Policy Statement for Freshwater Management that are relevant to this application are:

Policy A2 Specify targeb and implement methods in a way that considers the sources of relevant
contaminanE to assist the improvement of water quality.

Policy 82 Regional Council making or changing regional plans to be the extent needed to provide for the
efficient allocation of freshwater.

Policy 85 Ensuring that no decision will likely result in future over-allocation.

Policy Cl Regional council managing freshwater and land use and development in catchments in an
integrated and sustainable way, so as to avoid, remedy or mitigate adverse, including cumulative
effects.

Policy D1 lnvolve iwi/hapu in the management of freshwater, identify tangata whenua values and interests
in freshwater, and reflect tangata whenua values in the management of and decision-making
regarding freshwater.

With regard to policies A3 and A4, the Council has set objectives and limits for freshwater under the Regional
Water Plan. The discharge in this instance is to land, and conditions are imposed to avoid or minimize effects on
water.

Policies 85 and 87 seek to protect the life supporting capacity of the fresh water resources. The Council must
have regard to the available allocations of such resources and ensure that consent applications do not cause an
adverse effect on the natural variability of flow of any fresh water body. This proposal has discharge to land and
best practice for effluent management and will have standard conditions set by Council avoid and minimize effects
on water quality. To help maintain the quality of fresh water, low rate inigation, sufficient storage to enable
defened irrigation during adverse soil conditions will minimize groundwater surface water degradation. The farm
uses green wash for yard cleaning and so the volume of abstraction is considered to be at a rate and daily volume
sufficiently low that there would be a less than minor effect on ecosystem processes and water quality. The
abstraction volume represents very efficient use of water. The total volume allocation statuses from the Oreti and
Castlerock aquifers are low. This take is from the Oreti aquifer. The farm management practices integrate well
with the freshwater requirements.

Consideration of Te Tangi a Taulra and existing agreements with Te Ao Marama lnc address Objective D1 and
Policy D1.

Relevant provisiong of the Southland Regional Policy Statement (Section 10a(i)(b)(v))

The following policies in the Regional Policy Statement are of particular relevance to this application:

Policy 4.3 Manage abstraction of water on the basis of the effects of that abstnaction, taking into account
the standards set for the waterbody and the use to which the water is to be put.

Policy 4.4 Encour:age the mnservation of water and its efficient allocation and use.

Policy 4.5 ln considering resource consents, local authorities shall assess the effecb of land use and
development on the quality and sustainability of water in water bodies and provide for any
adverse effects to be avoided, remedied or mitigated.
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Policy 5.4 Utilise land treatment of liquid wastes where this can be undertaken in a sustainable manner and
without signifi cant advense envi ron mental effects.

Policy 5.5 ln considering resource consents, local authorities shall assess the effects of land use and
development on groundwater and surface water, including both point and non-point source
discharyes, and provide for any adverse effects to be avoided, remedied or mitigated.

Comment

These provisions seek to avoid or to minimize adverse effects on the Region's water resources and encourage
the conservation of water and its efficient allocation and use.

ln particular, Policy 5.5 refers to non-point source discharges which may affect water quality which is an important
consideration when assessing the potential cumulative effects of intensive grazing.

The proposed activities are not contrary to the Southland Regional Policy Statement as these provide for the
proposed activity,

Relevant provisions of the Proposed Southland Regional Policy Statement 2012 (Section 10a(1)(b)(v))

The following objectives and policies in the proposed Regional Policy Statement are of particular relevance to this
application:

Objective TW.2

Policy TW.3

Objective WQUAL.l

PolicyWQUAL.l

Objective WQUAL.2

Policy WQUAL.2

Policy WQUAL.5

Objective WQUAL.l

Objective WQUAL.2

Policy WQUAL.2

PolicyWQUAN.6

Objective RURAL.l

Policy RURAL,l

Provision for iwi management plans

Take iwi management plans into account

Water quality goals

ldentify values of surface water and groundwater that should be maintained, and
manage discharges and land use activities to maintain or enhance water quality.

Lowland water bodies

Maintain and enhance water quality by managing activities to reduce the levels of
nitrogen and phosphorus, sediment, and microbiological contaminants.

Prefer discharges to land over discharge to water,

Sustainably managing he region's water resources

The efficient use of water

Avoid over-allocation of surface water and groundwater

Efficient use of water

Sustainable land use in ruralareas

Use and development of runal resources enables economic, social and cultural
wellbeing

Comment

The application is consistent with Policy WQUAN.6 that seeks to ensure that the water use for the activity is
efficient. The activity is seeking an abshaction in accordance with Council's estimated use for dairy operations.

The proposed activity is consistent with water quality policies in maintaining through management of discharges
and land use, the existing surface and groundwater quality in the area [WQUAL.1, WQUAL.2, WQUAL.S]. The
proposed works meet the Council's preference for discharge to land [WQUAL.5I.

Policy TW. Requires that iwi management plans, such as Te Tangi a Tauira, be taken into account,
The proposed activity is partly consistent with water quality objectives and policies of the Proposed Southland
Regional Policy Statement in maintaining, through management of discharges and land use, the existing
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surface and groundwater quality in the area. Proposed mitigation measures include more than adequate
effluent storage for defened irrigation, and low rate inigation, The farm also uses the preference for discharge
to land. The conditions requiring water quality and quantity monitoring will contribute to data already held
regarding the region's water resources. The aquifer is not fully allocated. The property is within a rural area

and an established dairy farm and must be considered with regard for environmental, economic, social and

cultural values. There is an existing effluent storage pond that will ensure adverse effects on the environment
are avoided, remedied, or mitigated.

Relevant provisions of the relevant regional plan objectives, polices and rules (Sectionl04(lXbXv))

The objectives and policies of the Regional Water Plan that are relevant to this application have been grouped

according to topic:

1. Water quality

PolicyA4 When considering an application for dischage the consent authority must have regard to:
- The extent to which the discharge would avoid contamination that will have an

adverse effect on the lifesupporting capacity of freshwater, and on the health of
people

- Any morc than minor advense effect resulting tom the discharge would be

avoided

Allow no discharges to surface water bodies that will result in a rcduction in water quality

Avoid the point sourqe discharge of raw sewage, foul water and untreated agricultural effluent
to water

Advense effecb arising from point and non-point source discharges

Avoid adverse effects on groundwater quality and quantity arising from bores and wells

Avoid adverse effects on water quality associated with the application of farm dairy efiluent to
land by matching farm dairy effuent management to receiving environment risk

Prefer discharge to land

Consent authority must have regard to:
- The extent to which the change would adversely affect safuguarding the life-

supporting capacity of freshwater.
- Any advense effect resulting from the change would be avoided

Ensure the rate of abstraction and abstrrction volumes specified on water permits to take and

use water are no more than reasonable for he intended end use

Require, where appropriate, the installation of water measuring devices on all new permib to
take and use water

Manage abstraction of groundwater to avoid significant adverse effects on:

Long term aquifer storage volumes
Existing water users

Surface water flows and aquatic ecosystems and habitats

Groundwater quality

Groundwater abstnaction

Recognise the different characteristics of different aquifer types

Provide for level of permitted abstraction, primary allocation for consented

abstraction and use, and supplementary allocation for consented water abstraction

and use

Policy 3

Policy 13

Policy 25

Policy 26

Policy 42

Policy 7

2. Water quantity

Policy 87

Policy 21

Policy 22

Policy 28

Policy 30
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Require water abstraction applications to include relevant information for the
associated risk of adverse effects
lmpse monitoring on groundwater resource consents that conespnd to the
environmental risk

Where monitoring shows significant adverse effects, mitigate those effects

3. Land and soilhealth

Policy 31A Match the level of management that is required for discharges of contaminanb onto or into
land to he level of environment risk posed

Policy3lC Manage discharge of contaminanb onto land or into land to avoid, remedy or mitigate
adverse effects

4. Cultural considerations

Policy 1A Take iwi management plans into account

Comment

Policy 21 seeks to ensure that the rate of abstraction and abstraqtion volumes specified on water permits to
take and use water are no more than reasonable for the intended end use.

Policy 22 requires the installation of a water measuring device on all new permits to take and use water. As
part of conditions of consent, Council will require the applicant to continue providing water meter readings from
the meter on the bore.

The application is consistent with Policy 28 which seeks to manage groundwater abstraction to avoid
significant adverse effect.

Consideration of the term of consent is addressed under Policy 43. Policy 43 matches consent duration to the
level of environmental risk associated with the activity" Where it is likely that a resource consent will be
reapproved in future, the consent duration represents the period that the Council considers the existing
conditions will be effective to manage the adverse effects of the activity.

Overall, the proposed activities comply with the above policies. The applicant has proposed mitigation
measures for potential adverse effects on the environment arising from the proposed activities, Any other
potential adverse will be mitigated through consent conditions, providing the applicant adhere to these.

Relevant provisions of the relevant regionalplan objectives, polices and rules (Sectlonl04(lXbXv))

The objectives and policies of the proposed Southland Water and Land Plan that are relevant to this
application have been grouped according to topic:

5. Water quality:

Objective 1

Objective 2

Objective 3

Objective 4

Objective 6

Objective I
Objective 9

Objective 18

Policy 4 - 12

lntegrated management of land and water

Water and land recognised as enabler of wellbeing

lnherent health

Tangata Whenua values and interest

No reduction in the quality of freshwater

Water quality to meet Drinking-Water Standards

Quality of freshwater is managed

Allactivities openate at good management pnactice

Physiographic zones, avoid, remedy or mitigale
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Policy 13

Policy 14

Policy 15

Policy 16

Policy 17

Manage land use activities and discharges

Prefer discharge to land

Maintain and improve water quality

Minim ising the environmental effects from farm ing activities

Avoid adverse effects on water quality

Manage effluent systems
Maintain and operate effluent systems
Avoiding surface run-off/overland flow
Avoiding discharge of unkeated agricultunal effluent to water

6. Water quantity

Objective 7 Avoidance of over allocation

Objective 1't Water is allocated and used efficiently

Objective 12 Ground water levels and minimum surface water levels are maintained

Policy 20 Manage the taking, abstnaction, use of ground water

Policy 21 Manage the allocation of surface and groundwater

Policy 22 Managing the effects of surface and groundwater abstraction

Policy 23 Manage stream depletion effects resulting from ground water takes

Comment

Overall, the proposed activities comply with the above objectives and policies, The applicant has proposed

mitigation measures for potential adverse effects on the environment arising from the proposed activities. Any
other potential adverse will be mitigated through consent conditions, providing the applicant adhere to these.

Any other matters considered relevant and reasonably necessary to determine the application
(Section104(1))

The following policies in Te Tangi a Tauria (iwi management plan) are of particular relevance to this
application:

Policy 3.5.1(3) Discharge of FDE must always require a consent

Policy 3.5.1(4) Sustain and safeguard the life-supporting capacity of soils

Policy 3.5.1(5) Avoid using high-risk soils for inigation

Policy 3.5.1(6) Oppose discharge of FDE to water

Policy 3.5.1(8) Require best practice for land application for managing FDE

Policy3.5,1(11) Avoid surface run-off, ponding or contamination of water resulting tom the
application of FDE to pasture

Policy 3.5,1(13) require buffer zones between discharge areas and waterways

Policy 3.5.1(14) require a buffer distance between discharge areas and bores of at least 100m

Policy 3,5.1(15) All spray drift as a product of inigation of effluent must be managed and contained
within the boundaries of the consent area

Policy 3.5.8(1) Accidental Discovery Protocol

Policy 3.5,11(15) Avoid the use of rivers as a receiving environmentforthe discharge of contaminates

Policy3.5,11(17 Ensure activities in upper catchments have no adverse effects on mahinga kai,

water quality and water quantity in lower catchments

Policy 3.5,13(4) Avoid compromising water quality as a result of water abstraction
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Policy 3,5.13(5)

Policy 3.5.13(6)

Policy 3.5.13(11)

Policy 3.5,14(4)

Policy 3.5.14(11)

Policy 3.5.14(16)

Policy 3.5,14(17)

Avoid water as a receiving environment for discharge of contaminates

Avoid impacts on water as a result of inappropriate discharge h land activities

Require monitoring of discharge permits to detect non-compliance with consent
conditions

Preference to bore takes rather than surface takes

Avoid excessive drawdown of aquifer levels as a result of groundwater abslrmtion

Encourage the installation and use of water meters

Advocate for duration not exceeding 25 years

Provided the applicant adheres to consent conditions, the adverse effects of the proposed activities should be
no more than minor, and willcomply with the above policies.

The value in the investment in the existing dairy farm is very high
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4.0 Notification

Wriften approvals

No written approvals have been sought. The change to the farming activity is an increase in land area with an
increase in cow numbers but at a lower stocking rate. There will be an increase in the water take at the same
volume/cow. There will be a new effluent storage pond. The location of water take will not change.
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5.0 Recelving Environment

5.1 Solls

The Souhland Topoclimate maps and visual inspection has been used to determine the soils tocated on he
farm. There is one soil type on the farm.

Soilname

Vulnerability Factons

Structural Nutrient leaching Waterlogging
compaction

Braxton

Glenelg

moderate severc

very severe

slight

nilslight

Braxton

These soils are deep to moderately deep, poorly drained, and have silty clay to heavy silt loam textures.

Glenelg
Glenelg soils are welldrained, with silt loam topsoiltexture. The soils are stony in both the topsoiland subsoil,
which limits the rooting deptr and water holding capacity.

The FDE classificatons assigned wiftin the ES Beacon seMce are A - Artifrcial drainage or coarse soil
stucture (95%) and E - Oher well drained soil (5%).

5.2 Water
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There is one main stream (1) that flows through the farm, with a total length of more than 2km. lt is fed by a

number of intermittent streams, tiles and drains on the farm. The water generally flows north west to south east

across the farm. The main flow enters from two points on the northem boundary and flows south for about

350m before joining with the smaller intermittent channel. This channel network is about 500m in length before

it reaches the property. The other intermittent drain joins about 200m south of here, and the water in this drain

flows east from the westem boundary. The other intermittent stream joins this main flow of water about 50m

south of the tanker enhance on Boyle Road.

The main stream is a tributary of Tenace Creek. Once water leaves the property, it travels for another 11.Skm

before reaching the Oreti River.

The other stream on the property (2) is intermittent and fed from the water to the west of the property as well

as two tiles on the farm and a channel on the southem boundary. This stream is part of the Oreti River rather

than the Tenace Creek catchment.

Context and catchment

The farm is located on the boundaries of the Tenace Creek, Middle Creek and Oreti River catchments,

however the vast majority of the farm drains into Terrace Creek. These are all within the overall Oreti River

catchment.

The Oreti River begins east of the Mavora Lakes and flows for approximately 170km before discharging into

the New River Estuary at Sandy Point, then finally into Foveaux Strait. The upper catchment consists of
pasture on the flat areas, and native trees on the hill country.

As the river flows down country it is joined after 40km by Windley River, then Acton Stream, Cromel and lrthing

Streams, lt is then joined by Dipton and Winton Streams, and then Tenace Creek that contains water from the

applicant's property. The Oreti River is then joined by the Makarewa River and finally empties into the New

River Estuary,

The lnvercargill water intake comes from the Oreti River near Branxholme, about 40km downstream from the

property.

Miraka Fanns LU - Expand Eflluent Pord, Reneud of DisdEOe and Water Permib - Heddon Bush - June 2017 47



Photos

- ... - *.*.

t

.,i

Stream on property

Stream on property

r

Minaka Farms LU - Expand Effuenl Pond, Reneffil of Disc'trarge and Wabr Permb - Heddon Bush - June 2017 48



,i:{s' :i

-,f

i,
!y i:

lt" t.l;,

t.

li

!

Stream on property

&."*,.

"s&
lp,ff;,r,

,.1t
,i
T'

.:'9-,.1 : .'

Stream on property

lr
::r.

t,,i

- .-..:

Miraka Farms Ltd - Expand Effluent Pond, Renarval of Discharge and Water Permi6 - Heddon Bush - June 2017 49



Stream on property
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Water quality monitoring

Figure 1 Water quality monitoring slalions proximate to Drunmond Farm,

The closest water quality monitoring station near the propefty is downstream at the Sandstone Stream at Kingston Crossing Road. This

site is about 35km downstream from the property.

Figure 7 shows nitrate toxicity at the Wallacetown site can impact 5% of the most sensitive species, and

macroinvertebrate levels are only fair at this measurement location, The E. coli health risk is 'minimal' for

wading and boating. There are periodic short duration blooms that indicate moderate nutrient levels or habitat

disruption. Further upstream on the Oreti River at Centre Bush is better water quality with rare algal blooms,

good macroinvertebrates but a similar level of nitrate toxicity.

Lawa has not published any data that shows trends in the water quality at the Wallacetown site for the Oreti

River, or any comparison information with other monitoring sites.

Groundwater

The pSWLP has sectioned groundwater man4ement zones across Southland and the farm activity is located

in the Central Plains groundwater zone. The subsurface geology of the Central Plains groundwater zone

consists largely of moderately weather alluvial gravels in a silt and clay matrix. The thickness of the gravel

deposits appears to vary across the Central Plains groundwater zone from 20 metres near Waianiwa to in

ex@ss of 50 metres near Hundred Line Road. The underlying Tertiary sediments are generally recorded as

mudstone and sandstone with some lignite which is typical of the Eastern Southland Group,
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Recharge to the Central Plains groundwater zone is predominantly from rainfall recharge with some infiltration

of runoff along the lower slopes of the Taringatura Hills.

Generally, groundwater quality within aquifers in the Central Plains groundwater zone conply with limits set in

the Drinking Water Standards for New Zealand (DWSNZ), however there are areas that do not. Groundwater

quality in the area around the applicants'propefi has been modelled by Environment Southland as having

low denitrification potential based on geology, sediment geochemistry and geomorphology (Rissmann 20111)

which suggests shallow groundwater is susceptible to nitrate accumulation. Consistent with this risk,

Environment Southland (Rissmann 20122) have identified groundwater quality on the property as having

nitrate levels reflecting moderate to high land use impacts (i.e. nitrate levels between 3.5-8.5m9/L) and at the

drinking water limits (8.5-1 1.3mg/L).

Environment Southland have summarized regional nitrate levels measured between 2007 and 2012, and

these are shown below for the applicant's property. The majority of the nikate levels are moderate to high land

use impacts (750/ol with the remainder at the drinking water limits (25%). A test taken on the farm in November

2014 was 1.21 mgll and much lower than 3.5 to 8.5 mg/|. This may indicate that the Figure 2 in much higher

than what actually is occuning. The farm expansion will not affect this.

E/t5O300

O$rh.E3rtg)

8450404
Miraka Fam

Figure 2 Regional nitrate levels. Environment Southland (2017)

I Rirrr*o, C.2}ll. Regional mapptng of groundwater denitification potential and aquifer sensitivity.
Environment Southland publication number 20ll-12, Invercargill.
2 Rirrrn*r,, C.,2012. The extent of nitrate in Southland grotmfuaters: Regional 5 year mediot (2007-2012
(June). Environment Southland publication number 2012-09, Invercargill.
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Waterflow

The water flow monitoring site that gauges flow closest to this farm is at Wallacetown on the Oreti River. The

hydrology statistics are published on the Environment Southland website.

The Oreti River has a mean flow of 40.6 m3/s, a median flow of 28.2me/s, a minimum recorded flow of 1.6ma/s.

The highest recorded flow is under review at this site, but at the Lumsden cableway the maximum recorded

flow of 1158ms/s.

Council compliance

Environment Southland's science team has supplied the following ground water quality data. Based on

measurement of water quality at bores within a 2km radius of the farm's groundwater take, tre available data

is consistent with nitrate levels that represent high nitrate levels, at or near the NZ drinking water standard.

The most recent measurement at tre farm suggests nitrate levels at moderate to high land use impacts.

Bore water quality at or near E45/0404
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Meaurement date

E45/0060 is a monitoring well, about 2km north of the Miraka Farm,

The only E. coli measurements within the radius of the farm have been taken at the monitoring well, and these

range from 1 CFU per 100m1 up to 579, with an average of 74 CFU per 100m1.

The locations of bores within 2km of the property have been provided also by Environment Southland and

depicted on the following page.
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Figure 3 Locations of rryells within 2km of Miraka Farm. Colour urclls have had data supplied by Environment Southland. ES (2017)

Other Yvater quallty monltorlng

ln addition to the environment southland data above, a separate groundwater report has been sourced: a test

in Novembet2014 by lnvercargill City Council (Reference 8-18346), The results of this test are consistent with

low to moderate land use impacts - not at the level of the NZDWS as indicated at the other proximate wells.

The total nitrate reading is 1.319 N / me. The full results of this test arc supplied as Appendix 10.
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5.3 Physiographics

Copper
CentralPlains
Oxidising

Purple
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Physiographic Zones

Central Plains - artificial drainage and overland flow

Protect soil structure, particularly
in gullies and near stream areas

Avoid pugging pastures and repair bare areas
Using along the contour cultivation
Keep cultivation at correct distances from riparian areas

Keep Olsen P levels at optimum or less
Maintain buffer zones

Reduce use of N in autumn and use silage or pro-gibb

Wintering stock off over winter
Use small applications of N as pasture requires
Re-sow bare or pugged areas of soil

Only irrigate when there is sufficient soil moisture deficit
Apply effluent at low rates
Have sufficient effluent storage

Look at possible locations of wetlands
ldentify critical source areas
Review riparian areas and increase if necessary

Reduce use of N in autumn and use silage or pro-gibb

Wintering stock off over winter
Use small applications of N as pasture requires
Re-sow bare or pugged areas of soil

Reducing phosphorus use and loss

Reduce the accumulation of surplus
nitrogen in the soil particularly during
autumn and winter

Avoid preferential flow of effluent
through drains

Capture contaminants at drainage
outflows, manage critical source
areas

Central Plains - deep drainage

Reduce the accumulation of surplus
nihogen in the soil particularly during
autumn and winter

Oxidising - overland flow

Protect soil structure, particularly

in gullies

Reducing phosphorus use and loss

Capture contaminants at drainage
outflows, manage critical source areas

Avoid pugging pastures and repair bare areas
Using along the contour cultivation
Keep cultivation at correct distances from riparian areas

Keep Olsen P levels at optimum or less
Maintain buffer zones

Look at possible locations of wetlands
ldentify critical source areas
Review riparian areas and increase if necessary

5.4 Topography

The farm is flat to undulating, and slopes gently from north west to south east.
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6.0 ProposalDetails

The discharge renewal applied for is for 750 cows increased from 599 on an expanded land area from 161.4 to

255.0ha. The stocking rate will reduce from 3.7 to same at 2.9 cows/fra.

All effluent is collected from the shed, yards and any concrete area around the dairy shed. lt will flow by gravity
to the twin sludge beds, and then the liquid effluent passes through the weeping wall and to a sump. From
there it travels by pipe to the pond. Effluent is irrigated from here to the farm as soil moisture levels permit.

At present there is a storage pond adjacent to two sludge beds which can hold about 910m3 of effluent

A slurry tanker or umbilical system will be used to take effluent to the areas that do not cunently do not have

underground effluent lines, lf ground conditions are not suitable then effluent is stored in a 4,489m3 storage

pond which will be constructed.

Until it is constructed the sludge beds, sump and smallstorage pond will be used. Effluent will be pumped

from the pond out to the discharge area or picked up at the pond by slurry tanker or umbilical.

The application is for an increase of the discharge area within the increased farm boundary to cover the farm

except buffer distances. The intensity of the operation is decreasing but with an increased number of cows on

a larger total area. The farm will need to prepare a management plan and parts of this Appendix N are

included in the application.

6.1 Effluent

Discharge Permit Details:

Cunent permit specifies cow numbers? How manf
Proposed cow numbers
Current stocking rate (cows/ha)

Proposed stocking rate

Winter milking

Standoff/feed/calving/wintering shed
Area (m)

Covered

Other sources of effluent
Effluent disposal area (ha)

Effluent disposal area changing
FDE Classification

lnigation method

Application rate and depth
Large pods

Travelling inigator
Slurry tanker
Umbilicalsystem

Yes - 599
750

3.7
2.9
No

No
N/A

N/A
None

219
Yes
Category A and E discharge area
Large pods

Travelling irigator
Slurry tanker
Umbilicalsystem

4mm/hr (2-1Omm per application)
1Omm

5mm

5mm
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6.2 Effluent Storage

Based on the Massey Farm Dairy effluent Storage Calculator the farm requires 4,427m3 of storage, A
4,489m3 pond will be constructed and certified by a Suitably Qualifled Person.

6.3 Water Take

Water will be taken from an existing bore E45M04, The coordinates are 1227001E, 4886365N, The bore
extracts water from the Central Plains groundwater management zone.

Storage cunently available (m3)

Storage proposed (m3)

Effluent collection/storage liner
Number of days storage
Ddry Effluent Storage Calculator 90%
Storage requirement m3

Monitoring proposed

Water Penmit Details:
Source of water
Groundwater zone
Aquifer type
Rate of take (Usec)

Freshwater storage on site
Daily volume (m3/day)

Consistent with 120 and 140 Ucodday
Yearly volume (m3/year)

Mean Annual LSR (m3/year)

Preliminary allocation
Amount currently allocated

910
lncrease to 4,489
1.Smm HDPE
As required by Massey storage calculator
4,427 m3
4,427
Pond levelinspection around base

One bore

CentralPlains
Lowland
<2

Yes, 100ms in 4x tanks
90

Yes

32,850
123,403,2A0
15o/o

Low
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7.0 Assessmentof Environmental Effectslilitigations

Overview

To supply an assessment of these effects, he relevant values are first outlined, then the modelled losses to
the environment are discussed under both the cunent and prcposed land-use scenarios and tren the
anticipated effects are considered. This is then summarised and our conclusions are drawn as follows.

Applicable values

Surface and qround water

To maintain and enhance the quality of surface water bodies so
that the following values are protected where water quality is
already suitable for fiem, and where water quality is cunently
not suitable, measurable progress is achieved towards making
it suitable for them.

(a) bathing, in those sites where bathing is popular;
(b) trout where present, othenrvise native fish;
(c) stock drinking water;
(0 NgaiTahu culturalvalues, including mahinga kai;
(e) natural character including aesthetics.

Obiective 3

(Lowland hardbed)

RegionalWater Plan for
Southland,2010.

(a) To maintain grcundwater quality in aquifers that already
meet the Drinking-Water Standards for New Zealand 2000; and

(b) To enhance groundwater quality in aquifers degraded by
land use and discharge activities (with the exception of those
aquifers where ambient water quality is naturally less than the
Drinking-Water Standards for New Zealand 2000) to ensure
genqralcompliance with the Drinking-Water Standards for New
Zealand 2000 by he year 2010,

RegionalWater Plan for
Southland,20l0.

Obiective 8: Drinklng water

standard

Published plan Values outlined

Proposed Southland Water and

Land Plan

(a)the mauri (inherent health) of waterbodies provide for te
hauora o te tangata (health of the people), te hauora o te
taiao (health of the environment) and te hauora o te wai
(health of he waterbody);

(b)there is no reduction in the quality of freshwater and water in

estuaries and coasta! lagoons;

(c) avoid and reduce over-allocation (quality and quantity)of

freshwater;

(d) aquatic ecosystem health, life-supporting capacity,
outstanding natural features and landscapes, recreational
values, natural character and historic heritage values of
surface water bodies and their margins are safeguarded;
and, provided these values are met, water is available for
instream and outof- stream use to support the reasonable
needs of people and communities to provide for their social,

Obiectives 3,6,7,8,9 and 11

economic and cultural
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New River Estuary

Areas
contalnlng
signlficant
values

Heritage and
Archaeological
Valuee

Natural
Charac{er and
Landscape
Values

(e)water is allocated and used efficiently;
(f) the quality of water in aquifers that meet both the Drinking-

Water Standards for New Zealand 2005 (revised 2008) and

any freshwater objectives, including for connected surface
waterbodies, established under Freshwater Management
Unit processes is maintained;

(g) the quality of water in aquifers that have been degraded by
land use and discharge activities (with the exception of
those aquifers where ambient water quality is naturally less
than the Drinking-Water Standards for New Zealand 2005
(revised 2008)) is improved.

The Department of Conservation has identified the area of the estuary generally eastward or
upstream of a Iine dnawn fiom "the spit' at the south end of the Oreti Beach, to Bombay
Rock, to fie pint of land morc or less east of that rock, as an area containing signifrcant
values (see ACSV 14-05 in Appendix 5). This is principally because fre estuary is rated
nationally imprtant as a habitat for wader bird species, as uell as a natonally imporhnt
nursery area for numerous fish and invertebnate species, including galaxiids and toheroa.

The Port of lnvercargilljetty is registered by the New Tsaland Historic Places Trust as a
category ll site. This site was the major port br lnvercargill prior to he establishment of the
poil at Bluff, lt was once linked to the city by a long jetty but that area has since been
reclaimed.

Other areas of the estuary also have signifrcant herilage values. The coastline of Sandy Point
between Wests Point and Sandy Point was one of the first areas settled by Europeans in the
greater lnvercargill area and he site of early whaling activities. Prior to that it was the site of
a Mmrikaik.
ln the 1800s, fte favourcd rcute from lnvercargill to Bluff was via the estuary and Bluff
Harbour shorelines including lvlokomoko lnlet where there was a hotel. There was a wfrarf
and proposed hvmship at Stanley Town, just east of Mokomoko lnlet.
There arc many archaeological sites of significance to Maoriall around the non-reclaimed
shoreline of the estuary, irrcluding middens and urupas. There are particularconcentrations
of such sites in the Sandy Point - Wests Point area where tre Maori village of Oue was once
located, and along the south-rvest shoreline of CIatara and in tlre Omauilttlokomoko lnlet
area.

The natural character values of the estuary arc particularly high adjacent to much of tre
Sandy Point Domain and along the southem Otatana coastline wlrere significant areas of
either indigenous salt marsh or indigenous scrub or bush eitrer adjoin or intertwine with the
waters edge.

The feeling of open space provided by fie estuary is enhanced by the low relief of the
adjoining land. This open space value is further enhanced by the quality of reflected light
ftom the water areas.

The lower remhes of the Oreti Riverfrrom Dunns Road to Wesfs Point are ftequently used
for recreational activities, particularly boating. Trout fishing is undertaken virtually all year
round, particularly by he elderly who appreciate te good vehicular access. All areas that
adjoin Sandy Point Domain are ppular for various recreational activities. The estuary is also
very popular br "onlookem' or "get away ftom it all" people. lt provides for such passive
scenic recreational users.
Given the proximity of the New River Estuary to lnvercargill, it has great ptentialforfurther
recreational use, ln recent years, this use has declined in some arcm due to water

I

Recreational
and Amenlty
Values
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problems and increasing sedimentation.

Educatlonal The estuary offers a range of educational opportunities, he value of wtrich are enhanced by
ib proximity to major schools, The study of estuarine ecosystems, rocky and sandy shores,
inteftidal areas etc, and the contribution of he estuary to the social geography of lnvercargill,
are frequently included in schcol cunicula. As such, the estuary is the site of many school
visits. lb birdlife and cultunal history add to he educationalexperience it can offer.
Educational activities are increasingly focusing on the negative aspects of the estuary such
as the degree of modification and its water quality.

Values

Marine
Mammals and
Birds

New River Estuary has a high value as a wading and waterfowl bird habitat. A total of 74
wading and waterfowl species (including migratory species from the northem hemisphere),
have been recorded. These species include sandpipers, tattlers and greenshanks. Banded
dotterels can migrate to Australia but generally migrate intemally, as do South lsland pied

oyster catchers. South lsland fembirds inhabit coastal wetlands.

The New River Estuary is partof the Awarua Plains wetland complex, which is the most
important habitat for birds in Southland. This has given intemational recognition to the area.
The estuary provides extensive rearing and spawning habitat for marine and freshwater fish
species, including native fish such as the giant kokopu, lamprey and the long finned eel. The
whole estuary has value as a flounder nursery area, while many otherfish species, including
migratory species, use the estuary or parts of the estuary as a habitat on either a temporary
or permanent basis. Along the shores are extensive maritirne marshes including an excellent
sequence of marsh to sand dune Totara forest, wtrich is of national significance,

Ecosystems,
Vegetation and
Fauna Habltats

There are six principal issues for the Estuary, listed as:

o The effect of reclamation and impoundments on flushing (sedimentation) and habitat.

o The spread of Spartina and its effect on habitats and recreational values.

o Poor water quality.

o Eroding shoreline in places.

o lnappropriateaccess.

o The effect of noise on habitats and recreational values.

7.1 Effluent

The potential adverse effects of discharging dairy shed effluent and feed pad onto land include

r Contamination of groundwater,

o Odour,
o Effects on soilstructure and fertility, and
. Contamination of watercourses,

Good management and planning will avoid or mitigate the potential adverse effects detailed above. The
discharge will have 20m buffer zones to watercourses and property boundaries. 100m buffers to the bore and
200m buffers to houses and lower application rates as detailed.
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Defened inigation of effluent is possible because of the storage available which will ensure that there is a soil
moisture deficit and this will minimise risk to tile or mole drained areas or ponding and direct runoff.

Scale of activity

There is an increased area of land in this application that will receive effluent discharge. Eelow is an analysis

of the nutrient discharge and the effect on the receiving environment.

No overseer analysis is available with modelled inputs and outputs on the farm so two simple desktop

analyses are considered for discharging the collected agricultural effluent:

1. The shed and yards will capture an average of 501 of effluent per cow per day that has an average
loading of 0.33 kg TN/m3. lt is understood these are the default values used by Environment
Southland.

2. The shed and yards will capture an average of 741 of effluent per cow per day that has an average
loading of 19.3g TN, 2.59 TP and 0.29k9 TS. These values are based on the averages published for a
Southland monitoring farm3.

The purpose of using these two scenarios is to provide a simplistic sensitivity analysis for comparing the

cunent and proposed nutrient load calculations to give an indication of the scale and significance of effects of
the effluent discharge to land.

The first two scenarios have been tested against the cunent consented (i.e.,effluent from a maximum of 599

cows with an effluent dispsal area of approximately 130 ha) and propsed activities (i.e. 750 cows with an

effluent disposal area of approximately 220hal.

Scenarios A and B show that with the propsed increase in herd size, the aerial load from effluent reduces by

2670. AgResearch (2009)l recommends a maximum nitrogen load from effiuent of 150 kg N/ha/yearfor the

Southland region and both Scenarios A and B in Table 1 indicate that under the proposal, the disposal of
effluent will account for 10 to 12% of this limit and in both cases rqducing significanfly. Based on these

scenarios, the proposalis within recommended loading limits.

Table 1 Estimate of total nitrogen and total phosphorous loads from dairy effluent irrigation

3 Heubeck, S., Nagels, J., and Craggs, R., 2014. Variability of efituent qtutity and quantity on dairyfarms in Nant
Zealand. National Institute of lilater and Atmospheric Research Ltd, p7
a Houlbrooke, D.J., and Monaghaq R.M., 2009. The inlluence of soil drainage claracteristics on contaminqtt
leakage risk associatedwith the land application offarm dairy effluenl. Prepared for Environment Southland by
AgResearch, Invermay, Dunedin.
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TP (kg/yr) 4M s00

Aerial TN 20.5 15.2 24.0 17.8

Scenario A (Environment

Southland)

Scenario B (Heubeck)

Current ProposedProposed Current



load fts/r'dy0

TP

(kg/ha/yr)

3. 11 2.31

For scenarios A and B the aerial loading figures range from 2L24kg N per hectare per year for the cunent
activity, and will reduce to between 15-18 kg N per hectare per year. These new figures are still less than 1270

of AgResearch's recommended maximum nitrogen loading from effluent, lt is noted that the recommended

nitrogen lod hreshoH comprises only FDE discharge.

ln terms of the pho$phorous lost to land, the second scenario outlines a similar level of reductions per hectare

-260/o, however due to the fencing of waterways and limited opportunity for flow to grouqd-water, the
phosphorous is not expected to make its way into the watenrays under normal circumstances.

The whole farm is within the Oreticatchmqnt, and we expect E. cqlilevels to continue to pose a minimalhealth
risk (less than 10lo) for wading or boating. Observing good management practices will limlt E. coli entering the

watenrays under nprmal circumstances.

Scale of effecte

To assess the potential effect of the effluent loads on water quality, consideration must be given to the
nitrogen that may make its way into the grpundwater, or other surface-water bodies, and he impact this will

have relative to both existing levels of water quality, and the minimum level of drinking water standards,

Several guides exigt to determine the quantity of nitrogen from effluent discharge that permeates through the
soil into ground water. Environment Southland have on occasion refened to 0.5 of 1%, previous applications

by Civil Tech have refened to technical wqter assessments of Karen Wilson of 3% for total nitrogen and 35%

for phosphorous, and work by David Houlbrookes suggests 7% could be a conservative flgure for tre
attenuated loss of nitrogen that reaches the groundwater. While the specific values of soil leaching may vary,

we will use the conservative figure of 7o/otor total nitrogen, and 3S7o for total phosphorous in the calculations
below.

Average rainfall for Central Plains is 924mm per year, and drainage for this property in the Central Plains
groundwater zone equates to 270mm per year.e Based on the rainfall value of 924mm, be bllowing
concentrations can be calculated.

Table 2 Water quality (nitrate) concentralions with changes to farm activity

s 
Houlbrooke, D., Longhurst, B., Laurensorl, S and Wilson, T. (2014). Benchmarking N and P loss from dairy

elffluent derived nutrient sources. p8
o Wilson S., Chanut, P., Rissmann, C., Ledgard G. (2014). Estimating time lagsfor nitrate lesponse in shallow
Southland groundwater. Environment Southland publication number 21l4-O3,lnvercargill.

Miraka Farms LU - Erpand Efruent Pond, Renwal of Disdlargo and Wabr permlb - Hed<hn Bqsh - June 2017 63



Concentration TN (g/m3) 0.16 0.12 0.18 0.14

TP (g/m3) 012 0.09

This table suggests that concentrations of total nitrogen and phosphorous could be relatively low at the level of
pristine pr+European nitrate levels and wellwithin the DWSNZ maximum acceptable value of 11.3mgB.

Bore water quality measurements within 2km of the ground water take on frris property show nitrate/nitrite

levels that exeed the NZDWS between 14 and 20mg/m3, but this is in sharp contrast to readings taken from
the bore on the farm in 2014 with TN at 1.fu/m3.

With respect to ecological trigger levels, the first two scenario concentrations are within Australian and New
Zealand Environment and Conservation Council (ANZECC) guidelines for freshwater ecosystems based on

the respective trigger values of <0.339/m3 for total phosphorous and <0.614g/m3 for total nitrogen.

Overall the proposed changes in activity reflect a decrease of more than 25% in aerial nutrient loadings.

The water from the property drains eventually into the New River Estuary at lnvercargill.

Estimates of the nitrogen loads in the Oretl catchment range between 2,900 and 4,900 tonnes per year - an

average load of between 7 and 14.2 kg/ha/year as shown in the following table.

Table 3 Nitrogen loads for Oreti catchment

Assuming a nitrogen attenuation oI97o/o,

equate to 0.4&0.53 kg/ha/year.

aerial loadings to water from he proposal in Table 1

7 Wiggl" Coastal Managemen! 2008. Southland Coast Te Waey,ae Bay to the Catlins: Habitat mapptng, risk
assessment ord monitoring recommendations. Prepared for Environment Southland, August 2008
8 Aqualinc and Environment Southland (20laQ. Regional scale strqtification of Southtand's water quality -
Guidance for water and land marutgement Aqualinc report C 13055/02 prepared for Environment Southland
9 AeuAirr" and Environment Southland (2014b). Assessment offann mitigation options and land use change on
catchment nutrient contamination loads in the Southland Region.Aqualinc report C13055/04 prepared for
Environment Southland
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It is noted that the disposal of effluent to land will make up only a small component of nitrogen losses from the
property - with urine patches expected to comprise the major component,

Effluent pond and infrastructure

All effluent is collected from the shed, yards and any concrete area around the dairy shed. lt will flow by gravity

to the twin sludge beds, and then the liquid effluent passes through the weeping wall and to a sump. From

there it travels by pipe to the pond. Effluent is inigated from here to the farm as soil moisture levels permit.

The pond will hold 4,489m3 of effluent which is consistent with the Dairy Effluent Storage Calculator. Effluent

will be applied to land at low application rates of by 4 different methods. All land is flat to undulating and less

than 7 degrees.

The effluent disposal area will be 219ha. lt will have 20m buffer zones to boundaries, roadsides and water

courses and more than 100m buffer zone to the water intake, The area is more than is needed to meet the

minimum requirements or 4ha per 100 cows, and is more than 2 times more than the 8ha per 100 cows as

recommended in the Best Practice Guidelines Booklet. This will reduce the risk of flow to groundwater,

There are two soil types in the disposal area. Three are high risk soils but because the farm is mostly flat

there is little chance of overland flow.

Soilname

Vulnerability Factors

Structural Nutrient leaching Waterlogging
compaction

Braxton

Glenelg

moderate

slight

severe

very severe

slight

nil

7.2Water Permit

The applicant requires an increase from the existing permit of 71,880 litres/day to 90,000 litres per day, a rate

of 1 201 per cow. The water take is from one bore: E45/04 04 al 1227001 E, 4886365N. The property has

100,000 litres of storage in 4 tanks, more than a day's supply. The water storage allows certainty over water

supply. A water meter is installed at the bore to measure water abstracted for the farm use.

The catchment is approximately 260ha. Lincoln Environmentalestimate mean annualsurface recharge in the

Central Plains groundwater zone at 470mm/year. The total water use for the dairy farm is g0m3/day. The

average recharge from the farm will be 2,593m3/day. The take is therefore 3.5% of the catchment.

The nearest neighbouring bore is 1.3km. The instantaneous is less than 5 litres/sec therefore the average
rather than the instantaneous rate of take ultimately determines the magnitude of effects.

The existing bore has been abstracting groundwater under the existing water permit. The nearest permitted
bore is 1,3km away and there is no known historic well interference issues. Therefore I consider the potential
well interference effects to be less than minor. ln terms of potential stream depletion effects, the there is no
surface waterbodies within 100m of the existing bore and therefore the potential of stream depletion effects
are considered minor or less.

ln terms of rates and volumes, the daily volume of 90,000 litres equates to a rate of 120 litres/cow/day and
thus is consistent with Council's standard estimate for dairy cows. The groundwater take is therefore
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considered to meet the requirements of Policy 21 under the RWP for reasonable use, ln terms of aquifer
sustainability, the rate of take is the same, We consider the potential effects on aquifer sustainability to be
less than minor,

Overall, the take should have a negligible effect on aquifer storage volumes, flow in adjacent water bodies and
water availability for other users.

7.3 Dairy Farming - Land Use

There are four changes in land use that are being proposed in this consent. These are depicted in Figure 4

that follows and are outlined below.

1. The previous consent permitted FDE from up to 599 cows to be disposed on the farm over an area of

160ha with an aerial load of between 20 and 24 kg N lhalyear. This area is shaded in purple below.

The same area also had a stocking rate of 3.7 cows per hectare. This proposalwill lower the aerial

load over this part of the farm to between 15 and 18 kg N lhalyear. The stocking rate will reduce to 2.9

cows per hectare.

2. The farm area shaded in yellow below is currently used for dairy and has had cows over the last seven

years. lt will continue to be used for the same activity, at a lower stocking rate of 2.9 cows per hectare.

The proposal also requests the permit allows for FDE to be discharged to this land, with an aerial load

between 15 and 18kg N lhalyear.

3, The area shaded in white below has been used in the past six years as a run-off block, winter grazing,

raising young stock and cows at various times. The area is 49 hectares and has a long term lease

arrangement with the owne/s brother. The intensity of land use prior to this proposal has been:

a. 140 calves on the property mostly leave in December.

b. 120 to 130 heifers are wintered off the property and return early to calve.

c. 5,2haor 10,8% winter crop (average from last five years).

d. 100 cows grazed during winter on 10ha of fodder crop.

This application proposes the land is used for the same purpose as the rest of the farm at the same

stocking rate of 2.9 cows, and same low aerial loading of FDE between 15 and 18 kg N/ha/year. The

changes to the stock management is a s follows:

a. 180 calves will leave the property in December and be wintered off the farm.

b, 150 to 170 heifers are wintered off the property and retum early to calve.

c. 1 00 cows wintered on the property on 1Oha of fodder crop and either springers or late calvers

will be grazed on another 1Oha of fodder crops in spring.

4. Across the whole farm, 650 cows will be wintered off the farm, This is the main and most significant

mitigation that will fully offset all of the nitrogen and phosphorous at the highest risk time during the

farming year.
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Figure 4 Diagram outlining proposed land.use changes at Miraka farm

ln he section that follows, the positive, negative, temprary, perm€ment, and future effects are discussed as

they relate to changes in activity and the vahres described above.
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Proposed change in activity Scale of effects lmpact on values

Table 4 Assessment of proposed changes and impact on values

Existing 160ha farm: lorer
stocking rate and reduce aerial

effluent disposal

Reduced aerial load over this part of the farm to between 15

and 18 kg N /ha/year and from 3.1 to 2.3 kg P / ha/year. The

stocking rate willrcduce to 2.9 cows perhectare.

Lower discharge rates per arca means grass is better able to

utilise the nutrients and lower amounts of nitrogen and

phosphorous leach to groundwater and risk runoff to

surfacewater.

Lower nutrient levels in surface and ground-water

means a positive change for bathing, stock drinking,

aquatic lih, natural characbristics and improtred

economic value through more efficient use of (nafural)

fertiliser.

This will also result in lower tota! amounts of TN and TP

that flow down to the New River Estuary.

The total amount of effluent applied through reilal loading will These are positive and permanent impacts.

not change significanfly acrcss the Oreti catchments as a

result of this proposed change of an increased area.

The TN concentration will be between 0.12 and 0.14 g/m3,

which is lower than the ANZECC trigger value for aquatic

eoosystem hedh (0.5glrn3).

The lower nitrate levels are expected to improve the overall

level of dissolved nitnogen which will make the watenrays

more habitable to insects and fish.

South dairy blockto have FDE

applied
The only change to the farming activity willbe a low stocking

rate of 2.9 cows per hectare and FDE discharge between 15

and 18 kg N /ha/year and 2.3 kg P / ha/year.

Stocking rates across the farm have reduced, which will

mean positive and permanent impacts.

Addition of 49ha to dairy The cunent total urinary N loss fuom the calves, heifers and The effects on the values of the receiving environment

Miraka Farms LU - Expard Emuent Pon<!, Reneralof Didurye ad Wabr Pomb - Heddon Budr - June 2017 68



platform. wintered cows with the cunent land use is 11,250 kg N over

the 49ha. The calculations hat support tris are attached in

Appendix 12. The proposed total urinary N loss under the

proposal is 17,290 kg N over the 49ha. This is an increase by

6,040 kg N. This increase will be more than ofhet by the

mitigation to ryinter the 650 cows off ttre farm - which will take

15,470 kg N off the whole farm.

Considering only the aerial effluent, loading will be 18 kg N

lhalyear and 2.3 kg P / ha/year. The TN concentration will be

between 0.12 and 0.14 glm3, which is lorver than the

ANZECC trigger value for aquatic ecosystem health

(0.5g/m3).

The new concentration that will leach to groundwater is lower

than the cunent nitrate levels of moderate to high land use

impacts (3.$8.0m9fl-) around his block of land.

include

Groundwater on his block will continue to receive

nitrogen as it makes it's way through the oxidising

physiographic zone during periods when the pasture

cannot take up all of he nutrients. The new pond will

also allow the effluent to be stored and these potential

losses managed.

The property is in the Central Plains groundwater zone.

The net effect of removing the wintering cows will mean

that the water quality improves in the surface water

during fte winter months, this is a seasonalchange, but

permanent. Overall the nitrogen load that discharges

into the New River Estuary will also reduce, reducing

nitrate levels and improving the water quality over time.

This will be a permanent change.

As nitrate toxicity reduces in the Oreti catchment,

phospohorous and faecal contaminants reduce, he
vegetation, habitats and ecosystem diversity will also

improve.

L
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7.4 Cumulative effecb

Regional scale modelling of nitrogen and phosphorous losses from agricultural land use in the Southland

region by Aqualinc in2014ro showed:

Adoption of mitigation measures on farms could result in reductions in nutrient loads discharged in

Southland;

Wthin the agricultural sector, nutrient loss ftom dairy farms make up a disproportionately large
proportion of the nutrient load in most Southland catchments compared to the farm area;

Adoption of mitigation measures on dairy farms alone significantly reduces catchment scale
improvements in nutrient losses because sheep and beef farms make up the greatest area of land
usel1. Overall, contributions from both land uses are significant; and,

Under the status quo of ongoing conversions and increasing production on dairy farms, water
quality will not be maintained or improved in the long term even if very stringent mitigation
requirements were to be adopted. Setting limits for catchment nutrient loads and then managing
discharges to meet these limits appears to be the most appropriate method of ensuring he goal of
maintaining and improving water quality in Souhland will be achieved.

While the findings of this study point to dairy as a significant contributor of nutrients across Southland, it

does not consider the environment's assimilative capacity. Nitrogen inputs to the New River Estuary are

outlined below, from a catchment perspective. Note that this includes both developed and undeveloped

areas. lt is also relevant hat the farm dairy effluent will make up only a small compnent of the nitrogen

losses (with urine patches expected to contribute a much largercomponent).

Estimates of the nitrogen loads in the Oreti catchment range between 2,900 and 4,900 tonnes per year -
an average load of between 7 and 14,2 kg/ha/year as shown in the following table.

Table 5 Nitrogen loads for Oreti catchment

l0 Aqualinc, 2014. Assessment of Farm lufitlgation Options and Lotd (Ise Change on Cdchuent Nutrient
Loads. Prepared for Environment Southland report number C13055/04ll 

Adoption of the Ml mitigation package on all farms (i.e. mitigations most easily implemented) reduced
agricultural nitrogen loads by 18 -32o/o however when only dairy farms adopted Ml, nihogen loads were
reduced by only I -6%. Similarly, when all farms adopted M3 (i.e. the most effective but most expensive
mitigation measures), nitrogen loads were reduced by 29-37o/o and phosphorous loads by 40' 80%o however
when only dairy fanns adopted M3, nitogen and phosphorous loads were reducedby 2-18%and5-32o/o
respectively.

'' Wriggle Coastal Management, 2008. Southland Coast Te Waewae Bay to the Catlins: Habitat mapping, risk
assessment and monitoring recommendations. hepared for Environment Southland, August 2008
13 Aquulir. and Environment Southland (2ilag. Regional scale stratification of Southtand's water quality -
Guidancefor water and land managemenr. Aqualinc report CI3055/02 prepared for Environment Southland
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area of 3,510km2)

4,969 14.2
Land use modelling, and using ES

area of 3,510km2)
Aqualinc and ES
(2014b)11

Good management practices

Good manaqement oractices

Table 6 Miraka Farm - Planned good management practices

A number of mitigation measures are being actively considered for implementing on-farm. These are

outlined below.

Mitioation measures

Table 7 Miraka Farm . Mitigation measures that are appropriate for this farm

la Aqr"lin, and Environment Southland (2014b).lss essment offum mitigation options and land use change
on catclanent nutrient contonination loads in the Southland Region, Aqualinc report C13055/04 prepared for
Environment Southland

Limit the use of artificial brtiliser to redue the
amount of nutient leaching to groundwater in
porcus zones, or surface water where waterlogging

management plano

IS risk.

of fertilisens and supplemenb to reduce the amount
of nutrient leaching to groundwater or surface
water, and maintain health of cor,vs.

Optimum solltegt P lnformation that help farm manager optimize use

Slock excluslon ftom ctreams
andnetlands

Ensure there is no nutrient disctrarge from the hed
directly inh watenrays, so there isn't faecal
contamination, or nitrogen or phosphorous directy
into the water.

Trackr and lane rlte avuay from
ruater

Limit fmalcontamination or phosphorous runofi
into the waterways, and limit sediment and ercsion
efbcbfrom stock.

lmprcved menagement of FDE Using storage and low
application rate

into the waterways, and limit sediment aM erosbn
effects from stock. Gnass helps wtth uptake of any

Grars bufren Limit contamination or ptosphorous runofi

and nutrients in lhe root zone.
Ensure high ability of soil to use available nuUienbPugged collrsowl
and

Reduces he amount of sediment hat leaves he
property, retaining he insoluble phosphorous and
improving water dadty.

Duck ponds are candidates
for conversion

Sedlment ponds

Reduces he amount of effuent and nufienb lost to
ground and surface water dudng wet periods. Reduces
soil pugging so grass and soil condi[on can take up
higher levels of available nutienh fiom efruent.

Wnteroff stock
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No till pasture where possible Reduced sediment loss because soil held togeffrer by
root of or

Effectiveness of mitioation measures and good manaoement oraclices

The measure to winter off stock has been calculated to remove a total of 15470k9 N from cow effluent

being wintered off. The benefits of sediment pnds and no-till pasture have not been quantified.

Effects on Sources of Human Drinking Water

Riverton takes water from the Aparima River more than 60km downstream of the point wtrere the water
leaves the property, There will be no discemible effects to he ci$'s water supply resulting from the activity,

Other drinking water sour@s including local bores will have low risk of impact because the discharge is not
directly to water, and buffer zones are imposed to reduce contamination of surface water. With low rates of
irrigation over a large discharge area, and there is more than sufficient effluent storage to ensure that
inigation can be defened untilsoil moisture mnditions are suitable.

7.5 Monitoring of effects

The groundwater bore water quality will continue to be monitored by Environment Southland, as well as the

river water quality, macro invertebrate, algae and nutrient levels. The existing anangement with

Environment Southland is that they will undertake a bore water quality test bi-annually and on-charge to

Souh Dairy, however no records of water quality measurement at E46/0942 have been supplied on

request for this application.

The activities to monitor the effects on the farm include daily recording of effluent discharge to land,

including the paddock and volume. There will be soil testing of each paddock each year to check nutrient

levels especially Olsen P test and trace elements to ensure optimum use.

Recording the mitigation measures for the required winter crop and cultivation plans is required as part of

the Management Plan detailed in Appendix N,

7.6 Alternatives

The main scenarios are as follows:

1. Status quo: Continue using the dairy farm as per previous permits of 599 cows on 160ha of land.

Continue using the 49ha south west block as a runoff and wintergrazing block, and the other southem

block for dairy grazing,

2. lncrease effluent disposal area to include southem block for dairy grazing, but do not expand farm.

Continue to keep 599 cows wintered on the farm.

3, Expand farm to 750 mws and 220ha of land, with an increased discharge area. Heifens and calves

removed from 49 ha block. Take 650 cows off the farm over winter.

We are proposing scenario 3. The other options are suboptimal for environmental, economic or

efficiency reasons. The proposed activity meets the existing standards and requirements,
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7.7 Additional comments

1. Ground water availability
Water is to be taken from the existing bores E45/04M and F44l0031. Abstraction rates are low. The water
requirements are included in the Application for Water Permit,

2. Slope
The areas of the farm used for effluent disposal are all flat to undulating and all less than 7 degrees.

3. Water quality risks
The water quality will be protected by the ability to store effluent until there is sufficient soil moisture deficit
to inigate with low application rates. The stream and watenrays through the property are fenced and
vegetated, The application rates are low and spread over a large area,

4. Farm dairy effluent risks
Effluent will be irrigated within the conditions set in the discharge permit. The system will also permit lower
application rates than the standard design parameters. The full details of the effluent management are
included in the Collected Agricultural Effluent Management Plan.

5. Soil risUvulnerability factors
The farm has high risk soils but there are no unsuitable soils on the farm. The soils were mapped in the
Topoclimate series. There are many dairy farms on these soils around the area.

6. Nutrient management
The key to ongoing success is to carry out soil testing regularly and re-run the nutrient budget. 84% of the
farm will be used to spread effluent. The aim is to spread a small amount over the discharge area each
year to reduce the use of artificial fertilizer.

7, Winteringmanagement
100 cows will be wintered on the farm. Calves will leave in December and winter over away from the farm.
They will retum as R2 to calve. All replacements will be wintered off the farm as will 650 heifers and cows.

8. Sensitive areas identification
The stream that runs through the property all year has been fenced for a number of years and has riparian
planting. There are three ponds on the farm, these will all have buffers from discharged effluent.

The Braxton and Glenelg soils are both prone to nutrient leaching so application rates is an important part
of the farm management,

9. Stocking rates
The stocking rate willbe 2.9 cows/hectare

10. Bridges and culverts
All lanes that cross streams and channels have culverts.

11. Farm management plans
A Collected Agricultural Effluent Management Plan is attached

12, Stock access to water
The streams on the farm are fenced and there is no access to this water for stock. All paddocks have
troughs connected to the water scheme,

13. Riparian management
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The stream that is adjacent to grazed areas is fenced and vegetated. The stream runs all year has
intermittent plantings. The farm has some shelter planting. The shed, yards and effluent storage pond are
well away from any stream.

14. Silage management
The farm does not have a silage pad. lf one is built, then it will meet the requirements of the Water Plan

15. Offaldisposal
The farm does not have an offal pit. lf one is required, it will meet the requirements of the Water Plan. lt
will not be located closer than 50m to any water course, bore, permanent building or property boundary. lt
will be constructed so as to not have water runoff into it and be used for offal only.

16. Sludge management
All effluent will flow by gravity to the twin sludge beds. The liquid effluent willflow through the weeping wall
to a sump and then to the new storage pond.

17. Sedimentmanagement
The waterways are fenced and have vegetation cover and the land is flat leading to the stream. The
material used in the pond construction will have little sediment. Any sediment from pond construction
would drop out in the pasture buffer.

18. Open drain clearing
Have not need cleaned in the last 10 years and have gravel bases.

19. Soildisturbance/earthworks
There is no need for further soil disturbance works apart from the new pond construction. The work is more
than 50m away from the drains. The pond construction will shift some clay, silt, a bit of stone. No issues
are expected, and any sediment will settle out across the grass within a few mehes.

20 Drainage development
The farm has tiles and the system is complete and only cleaning or upgrading may be required at some
stage. Known tiles are shown on the aerial photograph of the farm,

21. Runoff
The drain areas are fenced with good vegetation cover. The land is flat.

22. Shelter removal
There are a number of rows and stands of shelter trees which will be retained.

23. Dairy lane location
There are no lanes that run adjacent to streams or drains.

24. Cultivation
Cultivation will be undertaken as part of the pasture renewal programme by plough or direct drill. There will
be up to 20ha of winter crops, and 10ha of grass to grass.

Good Management Practices

The following good management practices are undertaken.

Nutrient Management Overseer nutrient budgets will be carried out
Soil testing canied out and fertiliser levels kept at optimum levels
Record all effluent and fertilizer spreading
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Physiographic Zones

Central Plains - artificialdrainage and overland flow

Protect soil structure, particularly Avoid pugging pastures and repair bare areas
in gullies and near stream areas Using along the contour cultivation

Keep cultivation at conect distances from riparian areas

Reducing phosphorus use and loss Keep Olsen P levels at optimum or less
Maintain buffer zones

Riparian Management

Effluent Management

Stopping nutrients, sediment
and microbes

Reduce the accumulation of surplus
nitrogen in the soil particularly during
autumn and winter

Avoid preferential flow of effluent
through drains

Capture contaminants at drainage
outflows, manage critical source
areas

Gentral Plains - deep drainage

Reduce the accumulation of surplus
nitrogen in the soil particularly during
autumn and winter

All watenruays fenced and stock excluded
Culverts at all crossings
All riparian areas are vegetated and mostly planted

Best practice levels of water use

Using low levels of effluent spreading over most of the farm
Optimise the use of N, P and K

The vegetated drain will catch sediment when it flows
No spreading of effluent on slopes
Good buffer zones.
Keep cultivation away from drain edges

Reduce use of N in autumn and use silage or pro-gibb

Wintering stock off over winter
Use small applications of N as pasture requires
Re-sow bare or pugged areas of soil

Only inigate when there is sufficient soil moisture deficit
Apply effluent at low rates
Have sufficient effluent storage

Look at possible locations of wetlands
ldentify critical source areas
Review riparian areas and increase if necessary

Reduce use of N in autumn and use silage or progibb
Wntering stock off over winter
Use small applications of N as pasture requires
Re-sow bare or pugged areas of soil

Oxidising - overland flow

Protect soil structure, particularly

in gullies
Avoid pugging pastures and repair bare areas
Using along the contour cultivation
Keep cultivation at corect distances from riparian areas

Reducing phosphorus use and loss Keep Olsen P levels at optimum or less
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Capture contaminants at drainage
outflows, manage critical source areas

Maintain buffer zones

Look at possible locations of wetlands
ldentify critical source areas
Review riparian areas and increase if necessary
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8.0 Consultation

The farm is expanding but with reduced intensity compared with the existing permitted activity. The farm
will increase stock numbers, No consultation has been undertaken. The changes to the farming activity
also include construction of a new effluent pond.

9.0 Conclusion

The farm is an ongoing operation, it will increase its cow numbers and lower the stocking rate and aerial
effluent loading. With the flat, good vegetation in the riparian areas, collected effluent storage and low
application rates there is little risk to water quality, The latest water testing shows a reduction in N levels.
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Appendix 1 Collected Agricultural Effluent Management Plan

This plan has been written for all employees, contract milkers and share milkers of Miraka Farms Ltd, and
allothers associated with managing the farm and dairy effluent system.

A: OBJECTIVE

"As good environmental stewards and responsible citizens, manage the farm dairy effluent system so as to
take all practical steps to avoid contamination of ground and surface water, whilst optimizing the of the
productive benefits of the effluent asset'.

Key strategies to achieve this objective:
o Prepare, implement and monitor a nutrient budget by the Overseer programme to maximize the
returns from the resource particularly N, P & K.
. CarU out regular soil tests.
. Subject to soil moisture and weather conditions, irrigate at every practical opportunity to keep the
storage pond as empty as possible.
o Ensure that all the staff operating the system are hained and competent, and are aware of the
need to continuously monitor the effluent handling system and the farms drainage networks.
. Document system operational details to ensure the system is monitored, to maximize re-use of the
nutrient and minimize risk.

o Ensure by regular and programmed checks that the supporting effluent infrastructure is in good
condition, is inspected rEularly and maintained under a preventative maintenance schedule.
r Ensure by regular inspection that the farms drainage does not contain any obvious signs of dairy
effluent contamination.
. Remaining alert to new and emerging technologies that can be incorporated into the system to
improve performance or reduce environmental risk.

B: DESCRIPTION OF COLLECTED AGRICULTURAL EFFLUENT DISPOSAL SYSTEM

COLLECTION AND IRRIGATION SYSTEM

All effluent from the farm dairy and yard areas will flow to the sludge beds, sump and pond. The
effluent will be pumped to the discharge area if the soil moisture levels are suitable, lf not it will be
pumped to the storage tanks.
The effluent will be pumped to the discharge area when the soil moisture level is suitable by
traveling inigator, large pods or picked up by a slurry tanker or umbilical system.

Drainage Monitoring

a:Tile Map

1. Refer to the farm discharge map.

2. There is a tile network.
3, lf tiles are installed then the tile location should be added to the map.
4, lt is to be updated if paddocks are moled.

b: Tile end marks

l. Any tile outfalls are to be marked on the watercourse banks with a painted stake,

Volumes

a:Generated
l. Total effluent generated per day should be around 37.5m3 per day. 750 cows x 50 l/cow per day

This will be from the dairy shed and yards.
ll, The Massey Pond Calculator has been used to calculate total storage required,

II
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lll, A report generated from the pond calculator showing input data has been supplied

b: Pumping

The existing pump willdeliver approximately 20m3/hour,
l. The total pumping time per season will be approximately 700 hours per season,
ll. Or about 15 hours per week.
lll. Each day's accumulated effluent willtake approximately 2,0 hours altemate pumping to irrigate
lV. The slurry tanker and umbilicalwilloperate as required.

c: Pulsing and Automation

The pumping system and irrigators are fitted with a Tailsafe" system. The application rate per hour and
total depth of application can be set on the inigator to suit soil moisture conditions.

C: SYSTEM MANAGEiTENT

1. PERSON IN CHARGE

The person in charge of the effluent management system will be Peter Dykes who will live on site and will
have overall control.

2. SYSTEM TRAINING

A:Training

All staff will be given initial training on the operation of the system and when any new system is
commissioned. All the new staff will be trained in the operation of the system as and when employed.
Details to be recorded in a staff training log.

B: Resources

Operational sheets and copies are to be held in operational manuals in the cow shed.

3. APPLICATION RATE

The maximum application rate is pre-set by the cam setting. Assuming that the same setting is always
used, the application rate will only very slightly according to the pumping pressure based on distance to the
irigator.

The k-line shall be set to operate at no more than 1Omm.

The slurry tanker and umbilicalsystem shall be set at a maximum of Smm per application.

Any extension of the mainline network should be tested in say three places to understand what the delivery
is at these points.

4. DEPTH OF APPLICATION

The farm moisture levels will be compared to the Heddon Bush monitoring site in order to determine
whether to irrigate and the appropriate application depth of effluent to be applied.
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Annual Application Depth and Fertiliser Values

With low depths of application annually to the effluent area the nutrient requirements will be much lower
than the total determined by soil analysis. The fertilizer requirements will be determined annually for N, P
& K content, A nutrient budget will then be completed (updated) to determine the appropriate solid fertilizer
requirements. The aim will be to maximise the use of effluent and minimise the additionalsolid fertilizer.

Estimate of fertilizer values

Where the composition of the effluent in not known, use the following conservative figures as a guide

1mm of irrigated effluent depth equals.

3 kg per hectare of N,

3,5 kg per hectare of K,

0,2 kg per hectare of P.

So if 1Omm of effluent is inigated onto one spot, the nutrient application willbe:

30.0 kg per hectare of N,

35.0 kg per hectare of K,

2.0 kg per hectare of P.

5. PADDOCK SELECTION

Paddocks will be selected according to their moisture status and grazing management. A sequence of
paddocks can be pre-planned for inigation. Each paddock is grazed and then spelled for the required
period before it can then be inigated. Prior to inigation a visual assessment of the soil is to be made. lf
paddocks are pugged or are likely to have very low infiltration rates the inigation depth will be reduced or
the paddock rescheduled for inigation after the soil conditions have improved.

The critical factor is that paddocks should not be irriqated when. or where inigation will result in the
moisture levels exceeding Field Capacity. After this point drainage starts either by passing down through
the soil profile or flowing over the ground surface (overland flow).

Tile Lines

lf there are any tile ends that are not known then these will be located and marked on the tile map.

Care must be taken when inigation is done directly over them in every instance. The farm has poorly

drained soil and tiles and moles.

6. COVERAGEAREA

There shall not be any discharge of dairy shed effluent onto land within:

20 metres of any surface watercourse;
100 metres of any potable water abstraction point;

20 metres of any property boundary;
20 metres of any residentialdwelling.

Dairy shed effluent shall not be discharged onto any land area that has been grazed within the previous 5

days,
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Effluent should not be discharged over tiles/lines moles where the soil is at or near field capacity

7. NUTRIENT BUDGETS

A nutrient budget will be completed annually and will be used in conjunction with soil test data to set the
quality of nutrients to be applied per hectare. This will be done in conjunction with the fertiliser supplier.

8. RECORDS

As each paddock is inigated the application depth will be recorded. This will also provide an annual record
of the total depth of effluent applied.
a: Application farm map,

A farm map is to set up each year or log book is to be maintained setting out what paddocks were inigated
when, at what rate (including settings) and to what depth. This map can be used not only in any
discussions with compliance authorities, but as data for use in nutrienUfertiliser application planning,

D: MONITORING MAINTENANCE AND OPERATING PROCEDURES

1. Daily
Minimise water use at the cow shed;
Check the storage and inigation system for operating faults during and following use; evaluate the soil

moisture situation and calculate the optimum method and settings for the next application,
Move the inigator as required to ensure there is sufficient area available for the next discharge and that
they are properly sited and ready to operate.
Check and record in log any tile outfalls draining from the inigator area.
Update the effluent inigation log with settings, location, depth and method of application.

2. Weekly
a: Storage Facilities
Check tank level.

Check inlet and outlet pipes and clear any blockages;
Check and clean grates and sumps in dairy shed and yard as required

b: Effluent Pump, Motor and Controls
Check pump and motor, grease if required;
Check mechanical switch gear is operating efficiently;
Note and follow up any unusual noises when the pump is operating.
Check anti siphon devices for blockages.
Note operating pressure during inigation.

c, Pipelines

Check for leaks and blockages in pipes and joiners

3, ANNUAL MAINTENANCE
Check pumps and motors and have them serviced by qualified technician;
Assess condition of pipeline, repair and replace parts as necessary;
Update irrigation maps for new fences, tiling etc
Training of new staff,

4. END OF SEASON
Ensure the storage pond is pumped down as far as is practical,

Tum on rainwater diversion.
Drain pumps and/or set frost lamps.
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Check pumps and pipes for wear and tear and perform any maintenance required,

5. BEGINNING OF SEASON
Tum off rainwater diversion.
Prime pumps and check their operation.

6. BREAKDOWNS

ln the event of power failure, pump or motor breakdown.
Contact repairer immediately to assess problem;

Limit or cease water use in the dairy yard and scrape effluent where possible if the pump pond is full;
Complete repairs or install the back-up pump before the next milking, depending on the storage available.
Where necessary arange for a back-up petrol/diesel pump.

ln the event of pipe blockages:
- For underground pipes: Clear if possible or if too difficult, contact a blocked drain repairer to water

blast.
- Drag hoses: open camlock joiners to locate and clear blocks in pipe section;
- lf not able to clear blockages, replace the blocked section or move the inigation lines closer to the

pump.

7, GENERAL
Under no circumstances are storage facilities to be allowed to overflow;
There shall be no ponding of effluent in the discharge area;
Maximise full use of the discharge area;

There shall be no discharge of effluent to frozen or snow covered ground;
The discharge will be managed to ensure aerosoling, spray drift and odour do not travel past the property
boundary,
The general state of the property is to be monitored particularly areas where environmental contamination
with effluent could be a problem. This includes races and silage storage and feeding areas. Remedial
action should be taken before problems arise.

8. PLAN REVIEW

Review
Review whole effluent management plan and update by 30 November 2018.
Record irrigation areas due to any new moleing, tiling, etc.
Any developments in infrastructure - ie nedmore inigators, extensions to system, fencing changes.
Developments/targets for coming season verses the effluent plan.

E. Emergency Responses

1, STORAGEOVERFLOW
Where the storage is approaching full, and rain events of continued duration occur that could risk overflow,
it is recommended that some low rate spreading with the slurry tanker be started on the lower risk soil
areas. Spreading the effluent very thinly over a large area over a longer period of time is prefened to a
point source leak from the pond WHICH ON THIS FARM COULD CAUSE ACROSS GROUND FLOW.

2. PONDTNG - (oVERLAND FLOW)
Should light ponding be detected irrigation will immediately stop. Checks should be made to ensure that
there is no overland flow or ponding and any effluent stopped by bunding.

3, DRAINAGE - EFFLUENT ENTERING A WATERWAY
a: Overland flow
See ponding above
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b: Discharge via a tile
See c: below

c: Effluent in open drainage
Attempt to immediately contain the contaminants by damming the drain if practical. This can be done by
dumping a bale(s) of baleage or hay in the drain and pressing down with either the front end loader or
tractor wheel or filling with clay.
Clay and silage wrap can often be used to help seal or form the required plug,

lf possible disburse effluent with pod sets over a wide area.

4. EMERGENCYPROCEDURES
Advise person responsible
Seek help
Advise authorities
Mitigate the effect

5. EMERGENCYCONTACTS
Peter Dykes 027 2224578
Environment Southland 0800 768 M5
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Appendix 2 Effiuent System Overuiew

All effluent is collected ftom the shed, yards and any conclete area around the dairy shed. lt will flow by
gravity to the twin sludge beds, and then the liquid effluent passes through the weeping wall and to a
sump. From there it tnavels by pipe to the pond. Effluent is inigated from here to the farm as soil moisture
levels permit.

This aedal is at 10 December 2015.

Stone
trap Ddry shed

and yards

New storage pond

Twin sludge
beds
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Appendix 3 Pond Galculation Summary report

Dairy Effluent Storage Calculator
Summary Report

Reglonal authorlty:
Authorlsed agent:
Cllent:
Program yerslon:

Report date:
General description:

Environment Southland Regional Council

Miraka Farms ltd
t.47
Wednesday,3l May 2017

Climate
Rainfall slte: Drummond Marson Rd

1061 mm/year

Effluent Block
Area of low rlsk soil:
Mlnlmum area of hlgh rlsk soll:
Surplus area of hlgh rlsk soll:

0.0 hectares
150.0 hectares
0.0 hectares

Wash lilater
Yard wash:

- Milking season starts:
- Milking season ends:
Morth ltumber of Coss
January 750
February 7fi
March 750
April 750
May 750
lune 0
July 0
August 750
September 750
October 75O

November 750
December 79

01 August
15 May

Hours ln Yerd
5.0
5.0
5.0
5.0
5.0
0.0
0.0
5.0
5.0
5.0
5.0
5.0

Wash volumc (cublc matrcrI
37.5
37.5
37.5
37.5
37.5
0.0
0.0
37.5
37.5
37.s
37.5
37.5

lrrigation
Wlnter-sprlng depthr
Sprlnt-autumn d€pthr
Wlnter-sprlng yolume:

5pring-autumn volume:
lrrltate all year?

4mm
8mm
110 cubic metres
150 cubic metres
Yes

Catchments
Yard Arear

Dlverted?
Shed Roof Area:

964 square metres
No

175 square metres
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DlYCrd?
Fccdpad Arce:

Covcrcd?
Dluertcd?

&ilmel Shcltcr Arct:
Covcrcd?
Ohrctted?

Othcr Araer:

Ycs

O sguarc melrcs
No
No
0 rquare mrtr6
Ycs

Irb
14 squar€ metret

Stora3a
Pond/r prc*nt?
f{o. otpoo&:
lndudcs lncaubr pordr?
Fond t

-tot lrroilmr:
- purnpeUc yolurnc:
- su.ttca are:
-wHth:
- htutlt:
- brttcr:
- totrl hcfht:
-pumpcd?

?enl/s prcrcnt?
Emcrllncy ito..gp pcrlod:

Ycs

I pond/r
,{o

5657 cubk mctrcr
4489 cubic mctrus
22(D rqurrc mat?6
47.O m.tGs
47.O mct'.s
2.0:1
3.5 metrG3

Ycr
t{o
I dap

Sollds Saparetlon
So0dr rcpentor/r prGJ.ot?
to. o, rcp.rdorr:
Scpar.to( I

-drym*tcr:
-roura/r:
- 3cparatbo 3tartt:
-3cDar.tlm qrdt:
- bunkcr lanjtt:
-bunlcrwldtr:
- bunlcr hcfht:
-rnlntrrumSWO:
- nlt*num I dry SWD crccrc:
- dont amDty rt rt:
-dontcmptyand:
- mln&nutn nr{urnc bGiloE cm$t6:

Ycs

I scpareto/s

20 t6
Yard

0l Arturt
31 May
48.0 m.trut
ll.0 rnctrct
1.0 mctr6
,mm
25 mm
16 May
31 Juh
73*

Output3
Marlmutn Equhcd 3toragG polrd vdumc:
$ X probrblhy *ore3c pond volumc:
Mulmum rsqubrd sollds bunbr uolumc:
Durhgthc pcrbd lrom:
To:

5548 cubk metras
t1427 cubk mctr6
553.4 cubic nrlrcr
01 ruly 1980
!D rune 2013
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Appendix 4 Soil tlap

Light blue
Brown

Braxton

Glenelg

raxton +
kenr trlu
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Appendix 5 Subsurface Drain Map

*

Property boundary
Open stream
lntermittent drain

Known tiles
Culvert
Groundwater-takeo
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Appendix 6 Effluent Area Map

Property boundary

i . I Effluent discharge area

O Groundwater-take

R

Residential area (200m radius)

Other bore (100m radius)
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Appendix 7 FARM ENVIRONMENT PLAN

Prepared for:
Prepared by:
Date prepared:
File no:

Miraka Farms Ltd

CivilTech Ltd

October 2017

Consent No.

1. Nutrient Management (from Overseer nutrient budget programme)

o Nutrient budget attached to plan: Yes

r Nitrogen (N)leached Kg/ha/yr Whole Farm - before

Whole Farm - after
r Phosphorus (P)leached Kg/ha/yr Whole Farm - before

Whole Fann - after
Nutrient concentration of effl uent:

DM% Total N (g/m3) Total P (g/m3) Total K (g/m3)
0.5 250 40 320

(Sources: Longhurst pers.comm.: (1) Longhurst et al,, 2011: (2) Pow et al,, 2010)

2lkglhalyr
2lkglhalyr
0.7k9/ha/yr
0.8k9/ha/yr

Additional management practices to be put in place. Also refer to Mitigation Measures.
2. Management of Effluent Disposal

o Map of effluent area attached Yes

o Effluent block area (ha) 219ha

o Hectares/10O cows 29ha

. lnigation type Low application pods, travelling irrigator or slurry tanker

Effluent system operation
Effluent Collection, $torage, lnigation, Maintenance and Contingency Plans

All effluent will flow by gravity from the shed and yards to a twin sludge bed and transferred into the
storage pond, The effluent will not be treated but long term storage will be provided for the untreated
effluent until the weather and ground conditions allow for the irrigation of the designated area by the low
application irrigator. The storage pond capacity is based on dairy effluent storage calculator which
includes all effluent plus rainfall on the concrete areas and the storage pond surface. The storage pond

will hold 4,489m3 of effluent. From the pnd the effluent will be sprayed onto an area of 219ha. The aim
will be to spread effluent around the entire farm so as to reduce Nitrogen requirements. The farm is flat.

During spring and shoulder periods the low application pods will spread at Smm but they can also be

spread at lower rates if required. From October to April up 15mm may be spread but generally it will be
much less than this so that it can be spread around most of the discharge area each year. All effluent will
be spread during periods when soil moisture levels will permit. With storage and the ability to wait for
sufficient soil moisture the system has good nutrient retention with minimal effect on the environment.
Spraying will occur from 2 to 5 days afier grazing and then have a minimum period of 15 days until grazed

again.

All effluent will fall by gravity to the twin sludge beds and transfened to the storage pond. The storage
pond will allow time for the inigation system to be maintained. The storage pond is close to the shed which
will allow close monitoring.
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Staff Training
Peter Dykes is an experienced dairy farmer. An experienced manager with additional experienced staff will
be employed. Staff training will be provided by Agito and on DairyNZ accredited courses.

All effluent falls by gravity to the two sludge beds and then transferred to the storage pond, The storage
volume provides for time to maintain the inigation system.

Effluent Produced
The application is based on 50 litre/cow/day or a total of 37,5m3/day

Ddry Effluent Storage Volumes
The farm will have 4,489m3 of storage which is more than 90%ile of the Dairy Effluent Storage Calculator
volume. This is at least to 100 days of storage.

lnigation Practice
The aim will be to keep the pond level low enough during the spring busy period by inigating on any
possible day. During the silage harvesting the pond will be emptied on these paddocks in preference. The
pond will be emptied at this time, ln March the pond will be empty in preparation for winter and kept that
way. lf there is a very wet season which does not permit full inigation then very low rate application can be
applied in consultation with Environment Southland. The monitoring site at Heddon Bush will be used as a
guide to the soil moisture levels.

Fann Drains
The farm has open drains and not many tile drains but this will be located. There are no plans to install
any more drainage.

3. FeedlotMintering Pad
They do not intend to build a feed pad at this stage

Monitoring Consent Requirements
The maximum application will be 1Smm at any application,
The maximum depth of 25mm per year.

The farm will have a disposal area of 219ha.

The farm will use soil tests once a year to monitor the nutrient levels and use this to re-run the

Overseer nutrient budget to monitor the liquid fertilizer requirements, The low application system

proposed will have very high utilisation of nutrient discharge.

Currently the application rates will be calculated from supplier information but the system will be

tested with the water that will be present in the pond prior to permitting effluent to be placed in the

pond.

No measurement can be canied out untilthe system is installed.

5. Monitoring Required by Consent
The application and management practice will align with best practice identified by Environment Southland

Ancillary Matters

Soil management in the effluent area. The aim is to spread effluent very thinly over the entire

farm. This is to promote good grass growth and reduced levels of nihogen to be applied. The

farm will have 10% of grass renewed each year by pasture renewal of a fodder crop which will be

grown for the springer cows when they retum to the farm. This permits the animal health

regulations to be complied with,

4.

1.

2.

3.

o

a

a

6.

o

Minaka Farms LE - Expand Effuent Pond, Renewal of Disctarge and Wabr Permits - Heddon Bush - June 2017 92



o The well head will be sealed around the pipe.

o All streams and drains within the farm are fenced for the dairy operation.

o There will be no lanes located directly alongside of drains and where lanes cross drains there will

be shaping to place nutrients into the riparian areas.

o Any silage pits would be located away from watenrvays and bores.

All effluent will flow by gravity from shed and yards to the sludge beds and transfened to the storage pond.

The effluent will not be heated but long term storage will be provided for the untreated effluent until the
weather and ground conditions allow for the inigation of the designated area by large pod irrigators. The
pond storage allows for of 50 days of effluent plus rainfall on the concrete areas and the storage pond
surface. The storage pond will hold 4,489m3 of effluent. From the pond the effluent will be spread by
slurry tanker onto an area of up to 219ha.

During spring and shoulder periods up to Smm. But can also be spread at lower rates if required. From
October to April up 15mm will be spread. All effluent will be spread during periods when soil moisture
levels will permit. With storage and the ability to wait for sufficient soil moisture the system has good
nutrient retention with minimaleffect on the environment.

Spraying will occur from 2 to 5 days after grazing and then have a minimum period of 15 days until grazed
again.

All effluent will fall by gravity to the twin sludge beds and then pumped to the storage pond. The storage
pond will allow time for the pump and slurry tanker to be maintained. The storage pond is close to the
shed which will allow close monitoring.
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Appendix 8 Design and Construction Checklist

162 Boyle Road

Heddon Bush 9783

Pond Volume
Pond volume 4,480m3
Number of days storage volume calculated by Massey DESO
Some solids will be removed by stone trap and pump sump
Freeboard 500mm
Minimum batter slope 2:1

Liquid depth 2.5m

Existing Farm Effluent System
Existing infrastructure - All effluent from the shed and yard flows by gravity to a stone trap and into twin
sludge beds, through a weeping wallto a sump. lt is then pumped to the storage pond.
There is an existing pond with a capacity of 1,510m3 will be used untilthe new pond is built. The sludge
beds would also have some storage capacily.

When the effluent flows to the pump sump and if soil moisture levels and weather forecast is suitable,
effluent will be pumped to the discharge area and inigated by large pods or a new Cobra rain gun, A slurry
tanker or umbilical system will be used to take effluent to the areas that do not cunently have underground
effluent lines. lf ground conditions are not suitable then effluent is stored in a 4,410m3 storage pond which
will be constructed. Until it is constructed the existing 1,5'10m3 storage pond will be used.

Climate data 1061mm/year Drummond
Land application area 150 hectares - Travelling inigator, rain gun, slurry tanker or umbilical
system

Soiltypes Pukemutu, Waianawa and Northope - high risk soils. Edendale - low risk
soil
Catchment Areas Yards - 964m2 diverted, shed roof - 17ln?diverted, other areas - 14n2
Water volumes 50 litres/coMday for wash down
lnigation 4 - 8mm with 110 - 15Om3/inigation day
Pond details 4,480m3 construct with on site materials and 1,5mm HDPE liner
The FDE system will operate as at present with the new pond providing additional storage,
Access for construction and maintenance equipment provided

Freeboard 500mm

Geotechnical Asseasment
The material in which the pond will be built is yellow clayey silt. The site is on a flat and the pond will be
constructed to the north of the existing pond, The pond will be excavated through the topsoil and into the
clayey silt and may require some additional material required to build the walls. The base of the pond will
be above the water table as the current pond is. The sludge beds are at a lower level and are not into the
water table. The silt in the existing pond is stable with good construction qualities and will be built in thin
layers at optimum moisture content. The same contractor will be used. The construction material is
competent silt.

Hydrological Assessment
The pond is to be built on a flat plain into deep yellow clayey silt. The existing pond walls show what the
construction material is like. The base of the pond is only 1m into the ground and built above the water
table. The pond will be constructed of original material. There will be no hydrostatic pressure on the pond
when empty. The pond will have a subsoildrain with drainage gravel in the pond base wtrich will run to an
inspection chamber. The pond will have a geotextile fabric liner and 1.5mm synthetic liner.
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Design
Bank protection

Batter slope
Protection of storage pond at entry from pipe

Protection of storage pond for stiner base
Fence requirement included in plans and specification

Synthetic liner
2:1

Synthetic liner - double thickness
Synthetic liner - double thickness

Construction
Nightcaps Contracting Ltd
Equipment used

20 tonne excavator
10 tonne roller

Construction sequence Strip topsoil

Construct keyways and roll in layers
Build walls in layers with rolling

Shape walls and top of wall to outside
lnstall subsoil drainage and inspection chamber
lnstall synthetic liner

Place topsoilaround outside wall, landscape and sow
lnstall pipework and fence

On site testing
On site to set out pond. After topsoil is stripped, check site for any previous disturbance of the site
materials and probe and take Scala penetrometer reading of existing clay layer if there is not stone
present. Check keyway construction and carry out proof rolling during keyway filling to determine optimum
number of passes. Take Scala of completed compaction if possible. Take NDMs of layers if required.
Visit site every 2 days if one excavator operating, more if another operating. On each visit record: date,
time, weather, machinery on site, what was inspected (what they were doing or had completed and
location). Any instruction given, if photographs were taken (always), anything to follow up on next visit and
any variation required, The last inspection will be on completion of the earthworks component prior to the
liner being installed,

The plans and specification including the construction methods and liner material will achieve a leakage
rate low enough to avoid environmental contamination. The floor level will be above the height of the water
table. Protection and maintenance of the pond and liner will be provided for by the owner. All consent
conditions for the pond will be met.

The pond liner will have a 20 year wananty on the liner material and 5 year wananty on workmanship.

Buffer distances
The new pond will be 135m to the milk pick up point and 115m to the cups. Minimum is 45m, The pond

will is 260m from an open waterway. Minimum is 50m. The existing smaller storage pond will be checked
and may be retained for additional storage.

Monitoring
Check pond level as required.
Check the liner for any signs of wear or tear.
Check the inspection chamber monthly
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Appendix 9 Farm infrastructure photos

\{4.- , .,

Stone trap

Looking north west at twin sludge beds and existing storage pond in the background
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Weeping wall in sludge bed

Existing storage pond
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Water storage tanks

Bore in tanker track
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Shed and yards
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Appendix 10 Supplementarylnformation

Also included with this application are the following documents:

. Agricultural Effluent Storage Pond Plans

. Construction Specification
o PS 1 design
. PS 2 design review
o Physiographic Zone - Fact sheets

o CentralPlains
o Oxidising

o Soil lnformation Sheets
o Braxton soiltype
o Glenelg soiltype

o Central Plains Groundwater Zone lnformation sheet
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Specification for Earthworks Construction

for Agricultural Effluent Storage Pond

Client: Miraka Farms Ltd

Location: 162 Boyle Road

Project No.: 1443
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1. Scope

This specification covers the construction of earthworks including: the clearing and removal of
all obstacles within the limits of the earthworks; Stripping of topsoil; excavation of all cuts,
including excavation below the final subgrade surface; the excavation of bonow areas,
benches, keyways and surface drainage facilities; the carting of excavated material to fill or
waste; and construction of fills and subgrade; shaping, compacting, trimming and topsoiling,
Any changes to the construction of the pond must be discussed with the certifier and any
changes to the original plan will be confirmed in writing.

2. lnitialsite meeting

At the first meeting on site the location of the pond will be confirmed and any hazards identified
that would affect the construction. Contractors shall confirm that the equipment that will be
used on the site is appropriate and has sufficient roll over protection to work on slopes. All
underground services about the site are to be confirmed. ie power, telecom, water and
drainage etc.

3. Construction progress and recording

The contractor shall retain sufficient records to show what work was constructed each day, and
suitable photographs held to record this.

4. Pond set out

The pond shall be set out so that the final dimensions of the pond and the levels of the walls
conespond to the plans to ensure that the full design capacity of the pond is achieved and that
the pond operates as it is designed.

5. Clearing

The area contained by the limits of the earthworks and any additional area shown on the
drawings shall be cleared of all obstructions. Clearing shall include the complete removal
fences, stumps, trees, scrub and disposal by dumping and burying as required.

6. Removal of topsoil

Topsoil shall be removed to outside of the top of the pond wall, Care shall be taken to avoid
contamination of the structural fill material below the topsoil layer.

7. Surface drainage

Adequate provision shall be made for the control of surface water within the construction area
to safeguard the intErity of the works. The earthworks shall be canied out in such a manner
that their surfaces have at all times a sufficient fall to shed water and prevent flooding. No silt
contaminated water shall be pumped into any open drain but spread to pasture to filter silt prior
to entering an open drain.
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8. Excavation

Excavation shall be canied out in such a manner to avoid mixing of the materials if they are to
be used for lining the pond rather than for the construction of the walls. Excavation shall be
canied out so as to limit overbreak as far as is practical.

9. Unforeseen irregularities

lf during excavation any of the following are exposed, the method of resolving the inegularities
are to be discussed with the certifier and the best option to remove or modify the excavation
confirmed. These may include mole or tile drains, under runners, sand or gravel inclusions,
bog wood, trees or rubbish pits.

10. Keyway construction

On all walls of the pond that are to be conshucted a keyway shall be constructed to a minimum
depth of 600mm deep and 2m wide. The backfill to the keyways shall be compacted as
detailed in section 14.

11, Filling

The earthworks shall be managed in such a manner that the best material for clay lining is
reserved for placement on the inside of the main storage pond, The location of this material
shall be discussed with the certifier. The material used in fill shall be spread and compacted in
layers of uniform quality and thickness. The thickness of each layer shall be limited to ensure
that the specified compaction is achieved for the full depth of each layer. The movement of
construction traffic shall be even distributed over the full width of the filling area, so as to avoid
damage or overstress the compaction, lf material which has already been placed in fill is
considered by the certifier to be too wet then, the Contractor shall either dry or mix the material
so that it is suitable for fill or excavate the material to waste and replace it with suitable
material.

12. Compaction Methods

The Contractor shall submit to the certifier details of the proposed compaction methods and
details of the compaction equipment before filing commences,

13. Layer Thickness

The maximum thickness of each layer of fill before compaction shall be 200mm

14. Compaction

Compaction of each layer shall continue until the whole layer has obtained a dense condition.
The degree of compaction of each layer shall be such that when trimmed to a smooth surface,
the resultant impression in the surface under a smooth wheel roller having a minimum loading
of 6260k9 per metre width of fill shall not be greater than 5 mm, The maximum dry density
achieved shall be 95%. This will require a minimum number of four passes over the total fill
area and all layers. Construction will be accepted on the basis of an area at a time. Each area
offered for acceptance shall consist of material which is basically the one soil type which
appears to be constant moisture content and which has received a uniform number of roller
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passes. The Certifier or his representative shall determine the locations of tests within each
area. Test results shall be analysed in groups of flve. When drying is necessary it shall be
canied out to allow the full depth of the layer to dry uniformly. Drying and compaction shall be
canied out under favourable weather conditions, Compaction shall not continue if the material
shows signs of heaving or weaving excessively, ln this situation the material shall be either left
to dry naturally or where job progress would be affected by delay the material shall be dried to
a moisture content at which heaving and weaving does not occur,

15. Disturbance and working of cut surfaces

Where the pond is cut into the existing clay subgrade that is of suitable quality for pond lining, it
shall be scarified to a depth of 300mm and re compacted to provide a dense tight surface to the
same density as any other compacted surface,

16. Synthetic Lining

The 1.Smm HDPE synthetic lining for the main pond shall be installed by a qualified installer
and provide the quality assurance documentation to provide a20 year warranty for the liner.

17. Finished surface slopes

The pond walls shall be shaped to a maximum slope of two horizontal to one vertical or flatter,
All outside top of walls shall be sloped to shed water to the outside of the storage pond or
sludge beds so that excess stormwater does not enter the ponds

18. Trimming and rolling

The entire surface of the inside of the pond shall be made firm, uniform and smooth by blading,
grading and rolling, Rolling associated with the surface finishing shall be the same as that
which would produce the compaction for that material type.

19. Surface water channels

All areas where the existing ground surface slopes toward the ponds a shallow surface water
channel shall be constructed as shown on the plans. This will lead water away from the pond
to a suitable outfall.

20. Topsoiling

Topsoil shall be re spread to provide smooth and naturaltransitions between the ponds and the
sunounding pasture areas. The topsoil shall be worked and trimmed to a tilth suitable for
typical farm machinery to finish suitable for grass, The outside batters shall be topsoiled and
sloped so that they can be cultivated, sown with grass and mown if required.

21. Fencing

Fencing, although required on all ponds, shall not be the responsibility of the contractor or
certifier,

Specification for Emuont System
CivilWod<s



Arl,
tla.al'r ri'!i,'r,:r

trlrrta$s \tB 2rrLrra ARCHITECTS

Building Code Clause(s)

PRODUCER STATEMENT - PSl - DESIGN
(Guldanco on use of Producer Statomonb (formorly psgo Z) ls availabls at www.lDenz.nz)

ISSUED BY: CivilTech Ltd

(Design Firm)

TO: Miraka Farms Ltd

(Orner/Developer)

TO BE SUPPLIED TO: Environment Southland

I N REs p E cr o F : 19 1.9!,f 
l.ty!,g 

I .Efl 19$ 
-s. 

!9139.9
(Oescrlption of Bulldlng Work)

A 162 Road, Heddon Bush

(Address)

Town/City:... r-or.*.!:gJ..?"'a;;;i"
We have been engaged by the owner/developer refened to above to provide:

Design of a agricultufal effluent storage pond.

168

(Extent of Engagement)

services in respect of the requirements of Clause(s)...1\|1.............................of the Buitding Code for:

l-l att or l--l Part only (as specified in the attrachment to this statement), of the proposed building work.

The design canied out by us has been prepared in accordance with:

[-l Compliance Documents issued by the Ministry of Business, lnnovation & Employment.l!1.............. .....,.or
(verlfcatton method/acceptabL Bolution)

[-lAfiemative solution as perthe attached schedule...NA.

The proposed building work covered by this producer statement is described on the drawings titled:

9e'.y-Ffl.v.el1.9tg.'.?gg.P..-o.19.:.9i-'ll.W.e.+P... ............ ...and numbe,"o 't1L?.9..91..*.99..?,.Bgy $.
together with the specification, and other documents set out in the schedule attached to this statement.

On behalf of the Design Firm, and subject to:
(i) Site verification of the following design assumptions
(ii) All proprietary products meeting their performance specification requirements;

I believe on reasonable grounds that a) the building, if conskucted in accordance with the drawings, specifications, and
other documents provided or listed in the attached schedule, will comply with the relevant provisions of the Building Code
and that b), the persons who have undertaken the design have the nec€ssary competency to do so. I also recommend the
following level of construction monitoring/observation:

TICMI l--lCM2 T-lCm l_CUt+ TICMS(Enstneerinscatesortes) or[-l asperagreementwiErovvno/dweloper(Arcfiitecrurat)

t, ... am:[-lCPEng ....

the following qualifi cations'.MgF

# [-l Reg arcn .

AMlPENZ

#
(Name of Deslgn Prof€$ional)

I am a Member of: I IPENZ T NZ|A and hotd
The Design Firm issuing this statement holds
The Design Firm is a member of ACENZ:ff

sTGNED By. lLY.T.?y.93fly.19........

a cunent policy of Professional lndemnity lnsurance no less than $200,000'

..(signature).:nL .f\-/.
(Namo of Oe3ign Profeseional)

oN BEHALF oF .c. 
jyi!.Lgg.f 

. !=!-d... 17
(D€6ign Firm)

Nofej fhis statement shall only be relied upon by the Bulding Consent Authority named above. Liability under this sfatemenf accruos fo the
Qeslgn Firm only. The total maximum amount ot damagas payable arising frcm this statement and all other statements proided to the Building
Consent Authorlty in relation to this building work, whether in contract, tott or othawise (including negligence), is limitecl to the sum of $AOO,OdO,

This form is to accompany Form 2 of the Buitdlng (Forms) Regulationa 2004 for the application of a Building Consent.
THIS FORT AT{D ITS COI{DIT!o]I9 ARE COPYRIGHT TO AGENZ, IPEI{Z A1{O NZIA

PRODUCER STATEMENT PSl October2013 leoq
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PRODUCER STATEMENT - PS2 - DESIGN REVIEW

ISSUED BY: Hadley Consultants Limited, P.O. Box 1356, eueenstown.
(Design Review Firm)

TO: Miraka Farms Limited
(Owner/Developer)

TO BE SUPPLIED TO: Environment Southland
(Consent Authority)

IN RESPECT OF: The design of a Farm Dairy Effluent Storage Pond with a proprietary
HDPE liner.
(Description of Work)

AT: 162 Hoyle Road, Heddon Bush, Southland.
LEGAL DESCRIPTION: Part Lot 5, DP 168

We Hadley Consultants Limited have been engaged by Civil Tech Limited to review the design
documents for this project in respect of the requirements of IPENZ Practice Note 21.

This review is for part of the design wok prepared by Civil Tech Limited as described in drawings
titled Collected Agricultural Effluent Storage Ponds Civil Works and numbered L443 - CO1 &CO2 -
Rev A together with the specification, and design and construction checklist according to which the
Dairy Effluent Storage Pond is proposed to be constructed.

This review is in respect of the geotechnical suitability of the proposed location and risks, the
stability of proposed embankments, the adequacy of liner protection and secondary drainage and
the adequacy of liner anchorage, all for the proposed Dairy Effluent Storage Pond.

The Review confirms that these aspects of the design are in accordance with: IPENZ practice Note
21,

On behalf of the firm undertaking this review, on the basis of the review undertaken, and
subject to:

(i) Site verification of design assumptions with particular regard to the subgrade
conditions and suitability of material for use as engineered fill,(ii) The engineering work covered by this statement being inspected at appropriate
times during construction by a representative of Hadley Consultants Ltd,(iii) All construction work being carried out in accordance with the relevant sections of
IPENZ Practice Note 21,

(iv) All proprietary products meeting their performance specification requirements;

I believe on reasonable grounds that a) the Farm Dairy Effluent Storage Pond if constructed in
accordance with the drawings, specifications, and other documents provided or listed in the
attached schedule, will comply with the relevant provisions of IPENZ Practice Note 21 and that b)
the persons who have undertaken the review have the necessary competency to do so.

The Design Review Firm issuing this statement holds a current policy of Professional Indemni ty
urance no less than $200,000". The Design Review Firm is a member of ACENZ.

DATE: 16 October 2017
l .P Hadley fofH ultants Limited

QUALIFICATIONS: B.E. (Hons), , IntPE, CPEng. REFERENCE No. 189829

Note: This statement shall only be relied upon by the Building Consent Authority named above. Liability under this statement
accrues to the Design Review Firm only. The total maximum amount of damages payable arising from this statement and ail
other statements provided to the Building Consent Authority in relation to this buitding work, whether in contract, tort or
otherwise (including negligence), is limited to the sum of 9200,000.



T
E F F
T

!t *{ (f
3 t F
[r

t
I 

rt
,T

$
*4

,j

'1
6 €,
.,.

"r
;1

b#

: 
..-

.t 
.."

.,:
 -:

a :

':4
.



Contaminant movement
Aquifers and streams in this zone are prone to contaminant build-up as they don't experience dilution by a major river. Patterns for contaminant
loss to aquifers and streams vary depending on whether soils are wet or dry.

) wet soils: This zone has an extensive artificial
drainage network to help manage waterlogging.

During heavy or prolonged rainfal[, contaminants

move quickly via artificial drains to streams. Note that
some denitrification does occur in the soil but this
does not offset the amount of nitrogen [ost through

drains.

Dry soils: Clay minerals in the soil shrink as soils dry,

resulting in the opening of cracks and fissures. During

summer rain, water and contaminants move rapidly

from the land surface, through the soil to underlying
groundwater. Contaminants in shallow aquifers

also make their way to streams, adding to their
contamination [oad.

Wet soils

Dry soils
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Contaminant movement
Groundwater in the Oxidising zone is susceptible to nitrate accumulation. Soils and underlying aquifers in the Oxidising zone have tittte ability to
remove nitrogen (via a process called denitrification).

Streams in this zone rise rapidly during heavy rain when soils are wet. Soilwater and groundwater carries with it contaminants, which continue to
seep into streams after periods of heavy rain.

Oxidised soils can be very good at absorbing and storing water and any nitrogen it contains. During drier months, nitrogen is able to accumulate in
soil to high [evels. During winter when soils are wet, any nitrogen not used by ptants teaches down into the underlying aquifer (deep drainage).

Artificial drainage (mole and tile drains) is used where soils have low subsoil permeability to hetp to reduce waterlogging. Contaminant loss through
artificial drains to nearby streams can be high during wetter months. overland flow may also occur during periods of heavy rain when soils are wet,
especiatly where soils are sloping.

What does this mean for water quality?

{ ,o,,, have good phosphorus retention.

{ ,,rn"O potential for contaminant losses to rivers and streams as deep drainage is the main pathway.

)( xlgt' risk of nitrogen buitd-up in groundwater.

I foltowing heavy or prolonged rainfall, contaminant losses to rivers and streams may occur via overflow or artificiat drainage.

) oeepdrainage
(teaching) of nitrogen
to groundwater is the
main contaminant
pathway in this zone.
Artificiat drainage and
overland flow are also
important contaminant
pathways in some
parts of the zone and
can carry nitrogen,
phosphorus, sediment
and microbes.

overland flow

deep drainage

artificlal drainage
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i I t t i: i i.',. i I'r :-r, i;'i ;t t f r i-i l-i ;i i i i i;
The folir:v;ing good rranagement practices are applicabte to ail physiographic zones in Southiand

Capture nutrients, sediment and microbes in wetlands and sedintent traps

Nutrient rnanagement

Riparian management

Effluont managoment

*t.rr".'il ijt,-ii'ii'r:ii;'tiiititi- iit ill.,i-.::.'ir'i:",ilrl,,,Ili-ii::
ln addition to the above. good nranagenrent in thn Oxidising lone includes measures for reducing the effects ol deep drainage, artificiat
drainage and over land flow.

Roduco tho effocts of deop drainage by reducing the accumulation of surplus nitrogen in tho soil, particularly during autumn and wintor.

Reduce the effects of artificial drainage by:

. Protecting soil structure, particularly in gullies and near stream areas

. Reducing phosphorus use and loss

. Reducing the accumulation of surplus nitrogen in the soil,
particularly during autumn and winter

. Avoiding proferential flow of cfflucnt through drains

. Capturing contaminants at drainage outflows

Reduce the effects of overland flow by:

. Protecting soil structure, particularly in gullios and near strcam arcas

. Managing critical source areas (CSA)

. Reducing phosphorus use or loss

iliiV::iiii:lf *1:l-';r-..il{i,il{.,,'i;}r'ii:i li.i1,'l,i'rr.:1i;l;:t"ii.i 'r,'";.ii.i,l^::rirl L,;:r"lil i:*{n'rr"l

fnvironment Southland has developed a proposed Southland VJater and Land Pldn, using the science behind the physiographic rones to inforrn
the plan and provide a tailored approach to partlcular issues thilt have been identifled lor each zone.

The main aim of the plan is to introduce new methods that help to halt any further decline in water quality by managinf, activities that we know
adversely affect the quality of Southland's freshwater - such as land use intensification, wintering .tnd stock in waterways. A key focus of the
thanges is to shift all land owners towards good management practices in ways that witl give the best gains for maintaining water quality.

Further information
For more information about physiographic zones and good managenrent practices contact Environment Southland. phone 0800 76 BtI 45 or
email servi(e@es.govt.nz. You can also find out more about the Physiographics of Southland and your zone on our website, www.es.govt.nz.

What zone as your property in? View our map online: lrtt l) hrt 1", rr,;l r.r,i nr!i,r rrr j rrt.il:,,

Oxidising means we[[ aerated,

with plenty of oxygen.

environment
SOUTHLAND
ll6roxAL cour(rL
Tc I:rro T.,rBr

Private Bag 90116. lnvercargill 984O I Cnr North Road and Price Street, lnvercargilt
OSOO 76 88 45 I . serviceQes.govt.nz I www.es.got.nz



This Information Sheet descrlbes thetyplcal average propertles of the specifled soil. It ls essentlally a summary of lnformation obtained from
one or more proflles of thls soil that were examined and descrlbed during the Topoclimate survey or previous surveys. It has been prepared in
good faith by trained staff wlthln tlme and budgetary limits. However, no responsiblllty or llabillty can be taken for the accuracy of the
lnformation and interpretations. Advise should be sought from soil and landuse experts before maklng landuse declsions on lndividual farms
and paddocks. The characteristics of the soll at a speciflc location may differ in some detalls from those described here,

unless stated

Topoclimate Southland Soil Information Sheet No, 31

Soil name: Braxton
Overview
Braxton soils occupy about 19,300 ha on intermediate terraces
adjacent to the Aparima River and Waiau Valley. They are
formed in a mixture of fine alluvium and loess that is derived
from tuffaceous greywacke and volcanic rocks of the Takitimu
Mountains. These soils are deep to moderately deep, poorly
drained, and have silty clay to heavy silt loam textures. They
are used for sheep, deer and dalry production with some
cropping. Climate is cool temperate with regular summer rain,

Braxton soils have a deep rooting depth and high available soil
water, although the rooting depth may be limited by poor
aeration during wet periods due to the poor drainage and slow
subsoil permeability. Mottles occur in all horizons - another
indication of poor drainage. Texture varies between heavy silt Braxton prcfile

loam and silty clay in the subsoil, and silt loam topsoil clay
content is 22-3Oo/o. The soils are typically stone-free, although the moderately deep phase will have
gravel between 45 and 90cm depth.

Topsoil organic matter levels range fromT to 10o/o; P-retentions A)-600/0, with moderate pH values
(5.5-6.2) that change little down the profile. Cation exchange values are moderate and base
saturation values high. Available magnesium and potassium are low. Reserve phosphorus values are
low. Micro-nutrient levels are generclly adequate, although boron responses in brassicas and
molybdenum responses in legumes are likely.

Some soils that commonly occur in association with Braxton soils are:

. Glenelg: well drained, shallow stony soil

. Pukemutu: poorly drained soil due to water perching on subsoil fragipan

. Drummond: Well drained, moderately deep to deep soil

Some soils that have similar properties to Braxton soils are:
. Sobig: occur on high terraces; moderately deep to deep solls that are poorly drained due to

water perching on clay-bound gravel
. Glenure: occur on terraces and downlands in northern Southland; consistently have silty textures
. Dipton: occur on intermediate terraces, shallow soils that are poorly drained due to water

perching on clay bound gravel
. Makarewa: occur on floodplains

I erti li ro erties

Associated and similar soils

SIS31.doc Last updared Lolo3/03



SIS31.doc

Strusturel oomprctlon moderate These solls have a moderate vulnerabillty to structural
degradatlon by long-term cultlvatlon, or compaction by heaw

I{utrlent loachlng sllght These solls have a slight vulnerabillty
groundwater. Thls ratlng reflects thepogr drainage, htgh
water-holdlno caDaclN and slow subsoll oermeebllltv.

to leachlng to

Topoll crodlblllty bV
w!trr

sllsht Due to the moderate clay content, the topsollerodlblllW of
these solls ls sllght. Erodlblllty ts highly dependent on
management, oartlcularly when there ls no veoetatlon cover.

Organlc mattcr loc sllght Vulnerablllty to long-term decllne ln soil organlc matter levels
is partly dependent on soll propertles, and hlghly dependent
on management practlces (e.9., crop rcsldue management
and cultlvatlon practlces).

Watcrlogglne severe These solls have a severe vulnerablllty to waterlogglng during
wet perlods. Thls ratlng ref,ects the poor dralnage and slow
subsoil oermeabllltv.

Vulnerability factor

Note: The versatility ratings in the are indicative of the major limitations for semi-intensive to intensive land
use. These ratings difrer from those used in the past in that sustainability factors are incorporated in the classification.
Refer to the Topoclimate district
applicable, then check the versatil

soil map or property soil map to determine which of the soil symbols listed below are
for that bol in the appropriate table

BxUl (Braxton undulating deep)
BxU2 (Braxton undulating moderately deep)
BxRl (Braxton rolling deep)

Management practices that may improve soil versatility
. Careful management after heavy rainfall and wet periods will reduce the impact of short-term

waterlogging. Intensive stocking, cultivation and vehicular traffic should be minimised during
these periods.

. Installation and maintenance of subsurface mole and tile drains will reduce the risk of short-term
waterlogging.

. If compaction occurs, aeration at the correct moisture condition and depth can be of benefit.

Non-arable horticulture Llmlted Inadequate aeratlon durlng wet perlods; rlsk of short-
term waterloqolno after heaw ralnfalll

Arable
Limited Inadequate aeratlon durlng wet perlods; rlsk of short-

term water logglng after heavy rainfall.
Intensive pasture

Moderate Inadequate aeratlon durlng wet perlods; risk of short-
term waterlogElnq after heaw ralnfall.

Forestry
Llmlted Inadequate aeratlon durlng wet perlods; vulnerabillty to

sustalned waterlooo ino.

Landuse ratinVersatil

This Information Sheet may be reproduced in whole or in part and in any form for educational or non-profit purposes without special permisslon
from the copyright holder, provided acknowledgement of the source is made. Crops for Southland and Environment Southland would appreciate
receivlng a copy of any publication that uses this Information Sheet as a source. No use of
for a other commercial whatsoever wlthout in writin from

this Information Sheet may be made for resale or
for Southland,



Thls Information Sheet describesthetypical average properties of the speclfied soll, It is essentially a summary of lnformation obtained from
one or more profiles of this soll that were examlned and described durlng the Topoclimate survey or previous surveys. It has been prepared in
good falth by tralned staff wlthin time and budgetary limits. l'lowever, no responslbillty or liabillty can be taken for the accuracy of the
lnformation and interpretations. Advlse should be sought from soil and landuse experts before maklng landuse decisions on individual farms
and paddocks. The characterlstics of the soil at a specific location may differ ln some details from those described here.

are or unless stated

Topoclimate Southland Soil information Sheet No. 17
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Glenelg soils occupy about 14,800 ha on the intermediate
terraces of the Waiau and Aparima rivers. They are formed lnto
gravelly alluvium from the tuffaceous greywacke and basic
volcanic rocks of the Takitimu mountains. Glenelg soils are well
drained, with silt loam topsoil texture. The soils are stony in
both the topsoil and subsoil, which limits the rooting depth and
water holding capacity. They are used mainly for sheep and
beef grazing. Glenelg soils can be seasonally dry, particularly in
inland areas.

Rooting depth in Glenelg soils is restricted to varying degrees,
depending on the gravel content and depth to the cemented
pan in the subsoil. Plant available water varies from moderate
to low depending on the quantity of gravel present. Textures
are loamy silts and silt loams grading to sandy loams and sand.
Topsoil day content is 15-25olo. Gravel occurs throughout the
profile, with gravel content often above 70o/o in the subsoil. Glenelg profile

Topsoil organic matter levels are 10-160/o; Fretention values 50-75o/o and pH values moderate.
Cation exchange vales are high in the topsoil but decrease down the profile with base saturation
values low. Available calcium, magnesium and potassium are low, as is reserve phosphorus and
sulphur. Micro-nutrient levels are generally adequate.

Some soils that commonly occur in association with Glenelg soils are:
. Braxton: has poor drainage
. Drummond: deeper soil with with gravel between 45 and 90cm. Papatotara: simllar land surface ln the tower Waiau valley, but have gravel between 45 and

90cm depth; have higher P-retention (80o/o+) than the Drummond soils

Some soils that have similar properties to Glenelg soils are:
. Monowai: formed on glacia! outwash terraces; more strongly leached, with P-retention

consistently above 85o/o. Oreti: formed on intermediate greywacke and schist terraces of the Oreti and Mataura rivers.

t

Soil name: Glenel

Overview

Ferti I i ro erties

Associated and similar soils

SIS17.doc Last updared Lo/o3lo3
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Note: the vulnerability ratings given ln the table below are generalised and should not be taken as absolutes for this soil
type in all situations. The actual risk depends on the environmental and management conditions prevailing at a particular
place and time. Specialist advice should be sought before making management decisions that may have environmental
impacts. Where vulnerability ratirgs of Moderate to Very severe are indicated, advice may be sought from Environment
Southland or a farm consultant.

Structural comDrctlon sllght These soils have a slight vulnerablllty to structural degradatlo4
by long-term cultlvatlon, or compactlon by heaw stocklng and
vehlcles. Thls ratlng reflects the good dralnage, hlgh organic
matter and P-retentlon ln the toosoll.

NuHent leachlng very severe These solls havea yery severe vulnerablllty to leachlng to
groundwater. Thls ratlng ls lndicated by the low water holdlng
caDaclty and raold oermeablllW of the soll.

topoll arodlHllty b'y
wrtcr

minlmal Due to the hlgh organlc matter level, the topsollerodlblllty of
these solls ls mlnlmal. Erodlblllty ls hlghly dependent on
manaoement, oartlcularly when there ls no veoetatlon cover.

Oryrnh mattcr lor moderate VulnerablllW to long-term decllne ln soil organlc matter levels
ls partly dependent on soll propertles, and hlghly dependent
on managcment practices (e.9., crop resldue management
and cultlvatlon oractlces).

Watcdogglng nil These solls have a nl! vulnerablllty to waterlogglng durlng wet
periods. Thls rating ref,ects the good dralnage and raptd
oermeabllltv.

Note; versatil ity ratings ln
differ from

the table below a re indicative of the major lim itations for semi-lntensive to intenslve land
use. These rati n9s those used rn the past tn that susta inability factors ane incorporated tn the classification.
Refer to the Topoclimate d istrict soil map or property soil map to determine which

table.
of the soil symbols listed below a re

then check the ratings for that bol in the

GlU3 (Glenelg undulating shallow)
GlU3vi (Glenelg undulating shallow imperfectly drained variant)

Llmlted shallow solls restrictlno root Denetratlon
trable Llmited shallow soll restrlctlno rcot penetratlon; stones
ntensive Dasturc Moderate Shallow soll

Foresfuv Llmlted Shallow soil rc trlctlno root D€netrBtlon

Copyright @ 2OO2, Crops for Southland U&:USfqplslrglh]s11i1 . Eo . r;;
This Information Sheet may be reproduced in whole or ln part and in any form for educational or non-proflt purposes without speclal permission
from the copyright holder. provided acknowledgement of the source is made. Crops for Southland and Environment Southland would appreciate
receivlng a copy of any publication that uses this Information Sheet as a source, No use of this Information Sheet
for any other commercial purpose whatsoever without prior permission in writlng from Crops for Southland

may be made for resale qr
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Groundwater zone:

Aquifer type:

Size:

Allocation status:

Central Plains

Lowland

26,256 ha

Low

,4.
wai('r

&
erlYloilEril
sontllt0
Vlbbt

Extent

The eastern boundary of the Central Plains
groundwater zone follows the alluvial terrace that
marks the extent of the recent floodplain of the
Oreti River. The western boundary follows the
boundary of the Middle Creek and Waimatuku
Stream catchments. To the north the Central
Plains groundwater zone follows the alluvial
terrace on the southern flanks of the Taringatura
Mountains.

The Central Plains groundwater zone is drained by
numerous partially incised first and second-order
streams of the Bog Burn and Terrace Creek
catchments.

Groundwater Quality

Groundwater quality is generally good in the
Central Plains groundwater zone although there
are "hotspot" areas where nitrate values are
pafticularly high and are often measured above
the drinking water standard.

In order to better understand the causes of the
hotspot areas, Environment Southland has
installed a nested piezometer at Heddon Bush
which allows us to monitor groundwater quality at
different depths in the aquifer. The objective of
the study is to figure out how much effect historic
landuse has on the high nitrate values currently
found, and to work out how existing landuse will
affect future groundwater quality.

Poor wellhead protection is a significant issue in
Southland. Inappropriate location, construction
and maintenance of bores and wells can lead to
localised groundwater contamination, particularly
in regards to bacterial and nutrient
concentrations. Contact Environment Southland
for more information.

Figure 1: Map of the Central Plains Groundwater Zone (above),
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Hydrogeology

The subsurface geology of the Central Plains groundwater zone consists largely of moderately weather alluvial gravels in a silt
and clay matrix. The southern portion of the Central Plains groundwater zone is recorded by Turnbull et at 2OO4 as a remnant
of the Q8 moderately weathered glacial outwash gravel terrace. An excellent exposure of the subsurface gravels, including
loess deposits, can be seen on in a cutting adjacent to Valley Road, Spar Bush.

Nofth of Drain Road a marked terrace denotes a lower erosional surface formed by a previous course of the Aparima River
which at some point(s) flowed into the Lower Oreti catchment (Turnbull et al 2004). Much of the nofthern portion of the
Central Plains groundwater zone is comprised of surficial gravel deposits reworked to varying degrees by the Aparima River. At
depth the gravel deposits retain the characteristic weathered clay silt matrix similar to those underlying the older terrace
surface.

The thickness of the gravel deposits appears to vary across the Central Plains groundwater zone from 20 metres near
Waianiwa to in excess of 50 metres near Hundred Line Road. The underlying Tertiary sediments are generally recorded as
mudstone and sandstone with some lignite whlch is typical of the Eastern Southland Group. A small exposure of limestone
occurs at Dunearn and may be presents at depth elsewhere in the Central Plains groundwater zone,

Rahfd
rechagE

Tabl8

----)- --)

Regional Groundrrder Fhp

)

Ouaternary Gravels dschrge

Figure 2: Schematic cross-section of the Central Plains Groundwater Zone.

Recharge and discharge

Recharge to the Central Plains groundwater zone is predominantly from rainfall recharge with some infiltration of runoff along
the lower slopes of the Taringatura Hills. Lincoln Environmenbl (2003) estimated annual land surface recharge in the Centrai
Plains groundwater zone at 470 mm/year.

Groundwater drainage occurs via the numerous small streams which cross the Central Plains groundwater zone. This drainage
is aided by extensive mole, tile and artificial drainage networks which act to both intercept soil drainage and control the water
table. By this mechanism a large portion of annual recharge is rapidly routed from the catchment with a much small
component of deeper groundwater flow following the overall catchment drainage (typical lowland aquifer setting).
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WN'TEfl E$TING I-ABORA'TORY
Lakc Stroot lttvorcargill

ph(03) 216 2189 fax (03) 216 2789

?"1-Nov-14 Lah lleference Nurnbet: B 18346

McNeill Water lesf Reporf; lnvercargill
Narne: Dykes

Peter

A<ltlress: 180 Boyle Road Centre Bush

Order No: P63811

Date Roceived 19111!2a14 13:05

Date Sarlplod: 19111!2014 11,C0

SanrpleDescription: Watelsarnpie

B a cte ri o I og i c al An alys is

rest Resu/t units Method

Tctal Coliforrn: 30C Colony Forming Units per -100rrl (APHA Ziaci 9222 B)

Faecal Coliform. 28 Colony Forrnrng Units per 100nrl (APHA zieci 9222 D)

Enterococci: 27 Cclony Fottr,ing Units per 100m1 (APliA 21ed 9230 C)

Physical and Aggregate Properties

fosf Resrrll Uttits

f)H 7 57

pH after Aeration: 8 05

Turbidity. 48,.1 NTU

Total ilardness. 74 mg per litre as CaCO3

Calcium Hal,cjless: 61 mg per lilre as CaCO3

fulagnesiirm Hardrress. 13 mg per litre as CaCO3

Methoct

(APtlA 21eti 450A-H, B)

(APHA 21ed 450C-r1* B)

(A,PHA 21ea 213A B,

(A.P!lA 21ecl 2340 C)

(APHA 21ed X4A C)

(APHA 21ed 2340 C)

llethoC

(APtlA 21ed 35A0-Fe B)

a;'vi4,Asco 38,)

1N,4eSCO 3B)

(APHA 21od 4sAC-Ct-B)

(APHA 21ect 350C-Mn B)

Chemical Analysis

7'esf

lron:

Nitrate Nitrogen;

Ammoniacal llitrogen:

Chlorrde.

Manganese'

Units

mg per lilre

ng per litre as N

'xg per lilre as N

rg per jitie

mg per iltre

Resu/t

379

1,21

010
at

045

Bacteriologically this water sarn;:le showed faecal corttarnlnation, A soft water sarnple. Tlte irotr arttl
rnanganese rnay cause taste err(l staining.

A. Cockor
l.ab Managor

Appendix 11 McNeill Water Test Report November 2014
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Appendix 13 Scale of effects of urinary N from Heifers, Calves and Cows

The scale of effects, particularly urinary N from the heifers, calves and cows is estimated below. The

amount of estimated urinary N per calf and hectare of 909 N per day has been based on the meta analysis

that follows. lt is considered conservative given the current research is limited to measurements for heifers

aged 6-11 months in age and 150-200k9 in weight. lt is expected the urinary N per heifer will be higher

than this value, particularly as they approach tull live weight of 400-500k9.

Two values have been compared for average N loss for a mature dairy cow, A mid point of 3509 I nw I
day has been used as a working number for the calculations below.

Cunent scenario
Urinary N
(Eldaylhead) Number Days

tota! N I year
total N (kslday) (ks)

Calves

Heifers

Cows (wintered 68d)

1"10

'1-?C

'1 irll

;?ii5

3a5

ii il

90

90

3s0

12.6

11.7

35

4,599

4,271

2,380

Totals 59.3 11,zfi

Proposed scenario
Udnary N

(g I day I head) Number Days
total N I year

total N (kglday) (kg)

Dairy cows (150 for 300 days)

Wintered cows (200 for 23 days)

300

6B

350

350

+t

i00

49.7

35

14,910

2,390

Totals 49,7 17,2W

Mitigations

Urinary N
(slday/head) Numher Days

tota! N Iyear
total N (kg/day) (kg)

Dairy cows (wintered off) 350 227.5 15,470

Meta-analysis of heifer and calf total urinary N loss

Only a handful of studies have been undertaken that measure or estimate the urinary concentration,

volume and total N loss of immature dairy cows to land. The following literature review has been

undertaken to support the estimation of total urinary N loss on the South Ddry farm, and includes the

recent published research projects undertaken on farms in New Zealand.

The range of measured and estimated N loss for a calves was from 42-106 g per heifer per day, for

samples that ranged in age from 6-11 months, and average weights between 144 and 210k9.

No research on N loss has been located for heifers between the ages 121o24 months.

Minaka Farms LU - Expand Efiuent Pond, Renewal of Disdaqe and Wabr Permib - Heddon Bush - June 2017 102



Edwards (2014) 6 1U 42

Judson & Edwards

(20r6)

180 106*8

Cheng etal (2015) 9-10 210 70

Cheng etal (2016) 9-11 1U 99

Can (2015) 176&9

Heifer age (months) Weight (kg) Urinary N loss (g /

dav)

Study

Ghristensen et al

(20121

Measured 3/;0'4,25383

MfE (2009) as cited in

de Klein et al (2010)

120k9 lyear329

Urinary N loss (g /

dav)

NotesStudy

* calculated based on a measured on an average urine mrrcentnation of 0.53%.

Measured and eetfmated mature dairy cow urinary loss
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Executive Summary
Miraka farms Ltd, have requested an OVERSEERo Nutrient Budgets to reflect the current and proposed estimated

nutrient losses from their dairy farm as part of a renewal of their effluent discharge consent and an expansion of

the cow herd. The farm is located atL62 Boyle Road, Heddon Bush, 14 km North West of Winton Township and 39

km west North West of lnvercargill city and 43 km from the south west coast. The property is a dryland dairy farm,

calving and peak milking 600 cows (consented number 599, modelled 500 for ease of calculations).

Average Nitrogen logt from the root zone, calculated from the current farm system modelled, using OVERSEERo

Nutrient Budgets (OVERSEER) 6.2.3 was 5,493 kt N/year or 21 kg N/ha/year.

Average Phosphorus lost from the current farm system modelled using OVERSEERo Nutrient Budgets (OVERSEER)

6.2.3 was 180 kt P /year or 0.7 kg PlhalVear.

Average Nitrogen lost from the root zone, calculated from the proposed farm system modelled, using OVERSEERP

Nutrient Budgets (OVERSEER) 6.2.3 was 5,301 kg N/year or 21 kg N/ha/year.

Average Phosphorus lost from the proposed farm system modelled using OVERSEERO Nutrient Budgets (OVERSEER)

6.2.3 was 195 kt P lyear or 0.8 kg P/halyear.

The productivity and urine patch deposition on gley soils with a high buffering capacity to leaching (high PAW anfl

deep topsoil's) and crops are key risk reducing and increasing factors respectively.

The reduction of winter stocking, plus the associated increased effluent area enables the property to increase thg

cow herd, with a resulting slight reduction in the overall risk of N losses.

The farm is in a zone with a mostly moderate to high risk to nitrate levels and the physiographic zones point to high

nitrates in ground water, nitrate accumulation and artificial drains as being risk factors. The proposed farm system,

as modelled by OVERSEERo, has a number of strategies to reduce these risks of Nitrogen loss to water. These include

an effluent system with its low application depths and greater storage to allow for deferred applications during

periods of wet weather, a reduced winter otocking and continued use of crop to minimise soil damage over the

spring period. Riparian strip planting, capture of sediment from crops and laneways through adequate buffer zones

plus optimal phosphate levels are all practices which will reduce the risk of P losses. Future practices such aF

deferred grazing over autumn, plus ensuring the lowest volume applications and depths are applied to the well-

drained and low PAW soils (Glenelg), with none applied at the highest risk times are further mitigations that may

be used in the future.

The associated parameter reports are available in a separate document.

Overseer Nutrient Budget Version 5.2.3 have been used to create the nutrient budgets presented in this report.

60856487; MIRAKA FARMS LTD P J DYKES & M F WITSEY; Farm Scenario Plan, Plan 140, Mark Crawf ord 04107/L7
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lmportant Points to Note

L. Ravensdown grants permission for this document to be used for purposes such as land sale and purchase,
land lease, or for territorial authority consenting purposes.

2. This document, together with the services provided by Ravensdown in connection with this document, is
subject to the Ravensdown Environmental standard Terms of Engagement.

3. This Plan complies with the industry standard "Code of Practice for Nutrient Management (with emphasis
on Fertiliser Use)" (hereafter referred to as the code'). The Code can be found on-line in full at:
http://www.fertiliser.ore.nzlSite/code of practice

Dlsclaimer

Ravensdown is not liable for any loss, damage or other disadvantage of any form suffered by the Customer or any
third party arising in any way from this document or the services provided by Ravensdown in connection with this
document, whether ln contract, tort or otherwise.

Copyright

You may copy and use this report and the information contained in it so long as your use does not mislead or
deceive anyone as to the information contained in the report and you do not use the report or its contents in
connection with any promotion, sales or marketing of any goods or services. Any copies of this report must
include this disclaimer in full.

Use of this document

Ravensdown has granted to its customer a limited licence to use this document. This licence enables the
customer to possess, use, copy and distribute this document for the specific purposes for which the
document was prepared by Ravensdown. This licence does not permit any alteration of this document in
any way, or the document to be copied, distributed or disseminated other than in its entirety.
lf you are not the customer, to be able to lawfully use or rely on this document you must have been
authorised to do so by Ravensdown or its customer. Your use of this document is subject to the same
limitations as apply to the customer, as set out above.

a

a

(-'/( d,ot.
/)l

Mark Crawford

Farm Environmental Consultant

Dated 4hJuly 2017
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General

Aim and Purpose of Farm Scenario Plan

Miraka Farms Ltd, has requested current and proposed OVERSEERo Nutrient Budgets to reflect the current and

proposed estimated nutrient losses from their dairy farm as a part of a renewal of their effluent discharge consent

and an expansion of the cow herd. The farm is at 162 Boyle Road, Heddon Bush, 14 km north west from Winton

Township and 39 km west-north west from lnvercargill city and 43 km from the south west coast (Te Wae Wae

bay). The property is a dryland dairy farm, milking approximately 599 cows (consented numbers; modelled 500 for

ease of calculations. Note it is not the intent to promote non-compliance, with reporting of a single cow over

consent numbers).

The total titled area of the property is 255.0 ha as stated by the owner, and the GIS map with paddock areas

calculates to 259.2 ha. This excludes a calculated area of 52.9 ha of additional land not part of the leased area (title

Part Lot 2 Deposited Plan 471005 and Section 144 Oreti Hundred, 57 ha included in 259.2 ha) which is included in a 97.1 ha

support block, which joins the 152.1 ha dairy platform. As well there is 2.39 ha of additional area due to road side and

riparian edges. The effective area is calculated at 248.8 ha, close to the owner stated 246 ha of paddocks. tn addition

there is an estimated 7.0 ha of non-effective area, comprising of sheds, lanes, feed pads and yards, 1.0 ha of trees

and 2.4 ha riparian areas. tt is of flat to gently rolling topography (modelled flat).

Soiltypes on the farm are mostly homogenous and include; mostly Braxton_4a.1, , Silt Loam over clay, 246.0 ha

(Orthic Gley soil, Poorly drained, PAW (plant available water) to 50 cm of t47.0 mm); and a Glenela4a.l Silt Loam,

13.2 ha (Firm Brown, well drained, PAW of 78.0 mm). The Braxton soil is a deep to moderately deep soil and being

a heavier silty loam texture means a lower risk of nitrogen leaching.

Overseer modelling of the system has been undertaken in accordance with the Overseer 6.2.3 "best practice data

input standards" and has been reviewed by a certified nutrient management advisor.

The following report summarises the respective Overseer 6.2.3 nutrient budgets and key assumptions rnade.

Property Details

60855487; MIRAKA FARMS LTD P J DYKES & M F WITSEY; Farm Scenario Plan, Plan 140, Mark CraMord UlOTllT
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Legal Description Lot 1 Deposited Plan 4967 & 6647; Lot 1 Deposited Plan 471006 Part Lot 5 Block I

Deposited Plan 158; Lot 3 Block I Deposited Plan 158 Part Lot 2 Deposited Plan 471005 and
Section 144 Oreti Hundred

Total area (ha) 202.24 ha titled plus part area of t1:9.97land calculated at 57 ha. Total 259.24ha
Owners PJDYKES&MFWITSEY
Contact details
Phone (03) 2361121 mobile (0271 2224s78
Email mirakafarms@gmail.com

Location/address 162 Boyle Road, Heddon Bush 9783 RD 3, Winton
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Farm Type Seasonal supply Dairy farm

Current Farm System Analysis

Climate
Climate data for the propefi has been sourced from Overseerrs Climate Station Tool data and has been entered

as rainfall -984 mm/year, PET -7LL mm/Vear and average temperature - 9.9 oC, based on location close to

Iatitude/longitude -46.0732OO, L68.1770o (Silo co-ordinates). Climate data has been modelled as per Overseer

BPDIS.

Description of Current Farm System
The 259.2 ha propefi is operated as a dryland dairy farm, calving 500 cows rounded for ease of calculations (599

consented) and peak milking 600 (430 kg LW) smaller rossbred cows. Milk production aimed for is 25Q000 kg

MS/year (433 kg MS/cow). Cow numbers are shown in the table below. Most cows are wintered off-farm for June

and July with a small number of lighter cows remaining (100) plus the first calving heifers, with all cows brought

back in mobs over the month of August. Mean calving date is the 24s August.

The dry-off date is the 31't of May for the cows and first calving heifers. All replacements (150) are grazed off-the

platform untilthey return as in calf R2 heifers in August. Cows are never milked once a day over drying off (modelled

never) and allcalves are fed colostrum and waste milk.

The 97.1 ha support block is used to winter the 100 dairy cows, as well as the heifer replacements and cuts silage

to be used on the dairy platform. ln addition it is used over the drying off period by the milking herd.

Supplements
Supplementary feed imported onto the property and to be fed during the season is as follows:

o 50 T DM Barley grain imported and used over the season through the milking shed.

o 55 T DM of Molasses imported and fed through the shed.

o 105 T DM of Palm Kernel Expeller (PKE); fed across pastoral areas for dairy cows 125 
016 over Sept/Oct and

Jan/Feb)

Approximately 290 T DM of grass baleage; made the support blocks and fed evenly across pastoral blocks

to dairy cows.

60856487; MIRAKA FARMS LTD P J DYKES & M F WITSEY; Farm Scenario Plan, Plan 140, Mark Crawford O4l0U77
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Herd Tyle/Breed FrXJ Tota! Milk Sollds 260,000
Seasonal Supply Seasonal Wlnter mllk No
Number of cows 500 Mllk Sollds (kr/cowl 433

3.7 *rate

Mnter off cows and heifers on

*ha

block

MllkSdlds

100
Stock srazed off (96l 57 % (including first calvers) in June and July, returning August
Youn8 stock reared off milkim platform Yes from weaning until before calving on support area

through shed to mllking cows, 55 T DM of Molasses to dairy cows through shed;lmported Feeds

C.ows Av LW 430 LW

areas to cows. Total 221 T DM

60 T DM Barley grain,

T DM of PKE fed

Median calving Date 24th August for Herd
Dry-Offdate 31$ May
Peak Milk (1 Dec) 600 cows
Cow l{umbers No cows

Dalrv Herd
Drycows &
Helfers

!n shed
feedlnr ff/I{l

Jul 0 100&160&160 N

Aug 395 50 & 160 Y

Sept 600 160 Y

Oct 600 160 Y

Nov 600 160 Y

Dec 600 160 & 160 Y

Jan 600 160 & 160 Y

Feb 600 160 & 160 Y

Mar s80 160 & 160 Y

Apr 5s0 160 & 160 Y

Mav 500 160 & 160 Y

Jun 0 100&160&160 N

Production kg/MS 260,000

Lactation length 280 days used

Once a day Milking
(e.g half season, dry oll,
never)

Never

Calves fed milk powder
(Y/N)

No

Supplements lmported AmountF/DM) Fed (e.g. paddoct, shed, trough, cropl

Barlry srain and Molasses 60&55 Fed to dairy milking cows through shed
Other PKE 106 Fed to dairy cows on pastoral blocks

Supplements Made Amount (T/DM) Ha Fed or stored?

Baleage 290 @3.6&3.87
DM/ha

Made and fed out evenly across

dairy milkins cow oastoral blocks
Swedes 13 20 Fed to replacements and dry cows

in June July and milking cows over
August

Effluent Tvoe/svstem Holding Pond system after weeping walls and applied via K Line pods

Application Depth mm Application depth at < 10 mm per application (modelled < 12 mm) from
August to May (stir and spray reSularly

Replacements On/off farm when & what
age

On support block from weaning back as First calvers in August

r Calculated on mllking platform area only excluding the support area,

60856487; MIRAKA FARMS LTD P J DYKES & M F WITSEY; Farm Scenario Plan, Plan 140, Mark Crawford 04li7lt7
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Fertiliser
Fertiliser applications have been modelled from Ravensdown sales records and farmer information, and are based

on average monthly rates. Ammo 31 is applied to the whole farm in August at rates of 100 kg/ha. Urea is then

applied in October, December, February and March behind the cows at rates of 45 kg/ha. Records point to 4

applications of Nitrogen over the season. Both effluent and non-effluent blocks receive the same nitrogen and also

the same maintenance application of 100 kg/ha of Cropmaster DAP and 30kg/ha Sulphur 90 in November as well

as 100 kg/ha of Cropmaster 13 in February plus potassium chloride in December at 80 kg/ha in December. ln April

Urea is applied in liquid form with Express a gibberellic acid The total fertiliser nitrogen applied is 161 kg N/ha/year

for farm blocks and 149 kg N/ha across all blocks (whole proper{) on average.

Non Effluent and Effluent blocks:

SoilTest Results
Taken from 2015 and 2015 soil tests for the various areas in table below;

Pasture Production

The predominant pasture species on the dairy farm is ryegrass/white clover. Annual pasture production has been
weighted by relative productivity as no differences between blocks:

It should be noted thot this estimoted pasture production is based on defoult South lslond posture ME volues ond
may be different to octuol ME volues ond utilisotion volues on this form which in turn would influence estimoted
posture produdion.

60856487; MIRAKA FARMS LTD P J DYKES & M F WITSEY; Farm Scenarlo Plan, Plan 14Q Mark Crawford 04lO7ll7
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August Ammo 31 31-0-0-14
October Urea 21-0-0-0
November Crop DAP & Sulphur 90 18-20-0-28
December Urea 21-0-0-0
February Urea 21{-0-0
February Crop 13 t2-L4-L5-t
March Urea 21{-0-0
April Urea 18-0-0-0
December Potassium Chloride 0-0-40-0

Non Effiuent blocks 30 10 13 33 11 15
Effluent blocks 36 10 13 33 11 16
Support Block 20 10 13 31 11 15

Soil tests Olsen P QT Ca QT Mg QT Na Org SQTK

Dairy pastoralareas No differences 15.3 to 15.8

Block Relative productivity T DM/ha/year
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Structures

There are no structures on the property, with swedes used as the stand-off paddock over the August period.

Fodder Cropping

A fodder cropping cycle of Pasture to Swedes before being re sown into pasture in October is practiced for

approximately 20 ha or 2Oot6 of the support platform. Crops are modelled as Fodder crops and information

entered is;

Swedes are sown in December after direct drilling, 20 ha in total, with dry cows and replacements grazed

over June and July, however in August it is grazed by dairy cows before calving.

Sown with Cropmaster DAP plus boron at 250 kg/ha, NPKS rating 14L47-O-Z) and one further application

of Urea made at 100 kg/ha in February.

Yields are averaged at 13 T DM/ha.

Effluent

Effluent has been modelled as using Overseer default values, and calculated as applying 32 kg N/ha/year (liquid)

over the 112 ha (120 ha total area less riparlan and non-effective areas calculated to 112 ha) effluent area, plus 10

kg N/ha/year (solids) applied as well from pond sludge and weeping wall pond solids. The non-effluent blocks that

receive pond sludge and solids only have the 10 kg N/ha/year applied. Currently, the effluent system has effluent

gravity fed into a stone trap and sump then into a weeping wall followed by a holding pond, from which the effluent

is pumped through K Line pods applying liquids at depths of 10 mm per application or less (modelled < 12 mm). The

current holding pond is estimated to hold 7 to t4 days of effluent (owner stated). Liquid effluent is sprayed during

the months of August to May inclusive (modelled stir and spray). Sludge from the pond is modelled to be spread on

all areas in January every 5 years by a muck spreader, given there has been little need to de sludge the pond; with

all solids (separated solids from weeping wall pond) has been modelled to be spread over effluent and non-effluent

blocks in December.

50856487; MIRAKA FARMS LTD P J DYKES & M F WITSEY; Farm Scenario Plan, Plan 140, Mark Crawford04107177
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Management Unit details and Soil lnformation: Table 1

* Fodder crop rotates through these blocks; PAW Overseer calculated

50856487; MIMKA FARMS LTD P J DYKES & M F WITSEY; Farm Scenario Plan, Plan !l(}, Mark Crawford04.|OT|XT
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Brax_4a.1 Non Eff Dairy Pastoral Orthic Gley Poorly drained Pond Sludge and
solid

L47 39.7

Brax 4a.1Effluent Dairy Pastoral Orthic Gley Poorly dralned Liquid and pond

sludge and solld
t47 112.0

Brax_4a.1 Supportr Dairy Pastoral Orthic Gley Poorly drained Pond Sludge and
solid

147 83.9

Glene_4a.1 Support* Dairy Pastoral Firm Brown Welldrained Pond Sludge and
solid

78 L3.2

Riparian Dairy Pastoral Orthic Gley Poorly drained 2.4

Trees and Scrub Dairy Crop Orthic Gley Poorly drained 1.0

Swedes Dairy Fodder
Crop

Various Various (20)

Non'Productive area 7.O

Block
Type

Drainage
Class

PAW (0-

60cm)
Effective
Area (ha)

Block Name Soil Order EffluentStock

Envi.onmrntdl nndlysrs and planrinq
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ltMrn{rrment Zoacr
i-: Pld(bclj

land Management Unit Map and Farm Map

Iy nrvcmdoun SmJt I.O. tlreka Fanrp Ltd
crKlc$..3Erer

o
rlauEnsdown

n*ryttrrcl{sin.co ttl

6\crltE rlrr&r! !!
,:! .:!r I i'

Farm map with Effluent block outllned, 123.6 ha in total less riparian areas and non-productive areas,. Plus areas

around houses, estimated pastoral area of 112 ha.

60856487; MIRAKA FARMS LTD PJ DYKES & M F WTSEY; Farm Scenarlo Plan, Plan 1lO, Mark CrawfordoalOTllT
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60856487 Mrraka Farrls Ltd

Title area and soils, however part title is leased and the rest is not under lease or title, this area calculated to be
62.97 or 63 ha, leaving 57 ha leased. (53 ha stated by owner)
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Nitrate levels and Physiographic Zonal Environment southland Beacon Maps

FitrI{..

-ffit FITd
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Physiographic zones are brown oxidising and gley soils, with the blue line denotes the three different stream catchments of
Terrace, Middle and Oreti River, all which contribute to the Oreti catchment. Green, Yellow and Red shades depict minor to
moderate (green) and moderate to high (orange) and at drinking water threshold (red) nitrate levels.
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Effluent(c| The dlscharge of farm dalry e{fluent to land, lawfrrlly belng undertaken up to and lndudlng 1? July 201O ln
any of the followang sltuatlons ls a restrlcted dlscretlonary actlyity:
(i) high rate irriSation to soil/landscape categorles A, B, D and E as identified on Map 1of Appendix N
htto://www.es.qovt.nzlFedia/16996/water classification maos.odfor determined by farm-scale solls mapping undertaken
by a suitably qualified person; or
(ii) low rate irrigation to soi/landscape category C as identified on Map 1 of Appendix N or determined by farm-scale soils
mapping undertaken by a sultably qualifled perrcn; or
(iii) where the discharge falls within the situations listed in Rule 50(b) but cannot meet the conditions contained in Rule
(soxb).
The Council wlll restrict the exercise of its control to the followlng matters:
(a) application depth and rate, storage requirementt nitrogen loading and contingency plans;
(b) the separation dlstance of the discharge from surface water bodies, artlflcial watercourses, subsurface dralns, the
coastal marine area, residential dwellings, places of assembly, urban areas, property boundaries, water abstractlon points
and registered drinkingwater supplies;
(c) inspection and audit requirements;
(d) water quality monitaring directly relating to the possible effects of the authorised discharge. (NB: This does not inctude
generul stote of the envlronment woter quol@ monltoring.)
Sfflrcntr {dl Thc dlrCtrrac ef frrm drlry cfflrrnt te len* thrt rurr net bclnt lervfulh rndrrtrkcn et rt l7 Jrh lel0
flndudT.n lo.r.
(il ler*rate lrrigatien te eeilfland'eape sate8eries A and Br and D anC E as identifieC en Map I ef Appendix I'l-er deternrined
by farm seale sells mapplng unCertaken by a suitably qcalified persen; er
t+) lew er h€h rate lrrigiatien by slurry tanker te seily'landseape sateteries ,t Bl B anC E as iden{fied en Map 1 ef tppenCix

unCertaken by a suitably qualifled perseft Ceee.net er€eeC E mm in d€pth, previCed the fellewint eEnCltlEns ar€-metl

3' the Ciseharte ic nelwithin 100 rnetres ef any water abstrectien peint,
The €esnell will reEtrid the e,€reise ef its dieeretlen te the fellewing matt€Ei
(a) AfPlieatien depth and rater sterage requiremer*rr nutrient leaCing (in partieular nitregenland eentlnteney Blans
(b) The separatien distanee {beyend tlrat required under eendltien+l* and 3 abeve) ef the diseharte frem sqCace water
bedieEr artifieiel watereours€s, subsurfaee dreint th€ eeastal rnerinc arear resiCential dwellingt plaees ef assembhr, urban

k) etfier measures te avei#remedy er +nltiFte eCverse €ffeGtt (ineluCing eum{lative effeets diregtly related te the

€nvifef,mentr
(g) Where thedlrhar€g ef farrndairfefflr,€nt i+teq mix ef the s€il/lanCseap€ eateterieeiCen$fied en Map * ef 

^ppendix$ the status ef t+leagtivity under Rules 59(al te (el will be Cet€rminedby the soiy'anCs€ap€ eateFry that has the highest
€€,n€ent+erb

$*Where the di'ehargq ef farm dairy effluent te land will eeeur usint beth high rate and lewrate lrrigatbtrthe statss ef
the a€'tivltf unCer Rules Eo(al te (C) will be based en the bw rete irritatien,
(i) ln apPlieatien fer reqeu'ee eens€nt under elas6€ (e) er (Cl Cees net n€eC t€ be net'fled anC dees net need te be serveC

len
Fertillser: The dlscharge of fertlllser onto or lnto land is a permltted astMty, proldlng lt ls not dlrectly dlscfrarged lnto
surface water, water bodles or ground water and ls applled at levels nrhlch en*rre mlnimal leachlng of nutflGnts to
tround water. Thc practlce of appllcatlon needs to ensure all practicable steps are t ken to mlnlmlse fertlllser drlft
beyond tartet area and run off to surface mter.

Regional Council Nutrient Management Regulations-

50856487; MIRAKA FARMS LTD P J DYKES & M F WITSEY; Farm Scenario Plan, Plan 140, Mark Crawfo rd M/07117
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Not discussed

Resource

Consent No.
Condition ConditionText
No.

Resource consent
expiry date

Nutrient related resource Consents held by the Landowner

Proposed Farm System Analysis

Description of Proposed Farm System
The farm dairy platform will be increased to the entire propefi including the leased area and the effluent area

will also be extended to 219 ha. There will no longer be a support hlock, with most cows wintered offthe

platform, except the 100 lighter cows, as well as the dairy heifers. There will still be 20 ha of swedes grown, but

rotating through the entire property.

The 259.2 ha property will be operated as a dryland dairy farm, calving 750 cows and peak milking 750 (430 kg LW)

smaller crossbred cows. Milk production almed for is 322,000 kg Ms/year (430 kg MS/qow). Cow numbers are

shown in the table below. Most cows are wintered off-farm for June and July with a small number of lighter cows

remaining (100) plus the first calving heifers, with all cows brought back in mobs over the month of August. Mean

calving date is stillthe 24th August.

The dry-off date is the 31st of May for the caws and first calving heiferc. All replacements (170) are grazed off-the

platform untilthey rqturn as in calf R2 heifers in Mayto be wintered. Cows are never milked once a day over drying

off (modelled never) and all calves are fed colostrum and waste milk.

Supplements
Supplementary feed imported onto the property and to be fed during the season is as follows:

o 75 T DM Barley grain imported and used over the season through the milking she(.

o 70 T DM of Molasses imported and fed through the shed.

o 130 T DM of Palm Kernel Expeller (PKE); fed across pastoral areas for dairy cows

60856,487; MIRAKA FARMS LTD P J DYKES & M F WIT$EY; Farm Scenario Plan, Plan 140, Mark CrawfordM|OT|TT
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130 T DM of baleage is imported and fed out to dairy cows on blocks mostly (110 T DM) with 20 T DM tg

crops

Supplementary feed made and fed during the season on farm is now not included as to reconcile the pastoral

productivity, baleage was imported at 130 T DM, indicating that without any means of increasing pastoral

productivity on farm, there is reduced opportunity to make supplementary feed on farm on average, in comparison

to the current system.

Fodder Cropping
A fodder cropping cycle of Pasture to Swedqs before being re sown into pasture in October is still practiced for

approximately 20 ha or 8% of the dairy farm. Crops are modelled as Fodder crops and infqrmation entered is still

the same, however the crops have been broken into two 10 ha bloqks, one is grazed by cows and heifers over the

June to July period while one is grazed by milking cows overthe August September period,

Effluent
Effluent has been modelled as using Overseer defauh values, and calculated as applying 14 to 15 kg N/ha/year

(liquid) over the proposed 219 ha effluent area (201 ha less fodder srop area), plus 31 kg N/ha/year (solids) applied

as wellfrom pond sludge and weeping wall pond solids. The non-effluent blocks that receive pond sludge and solids

only have the 31 kg N/ha/year applied. The effluent system is largely the same, however the proposed holding pon{

is estimated to hold 90 days of effluent (owner stated). Liquid effluent is sprayed during the months of September

to May inclusive (modelled spray infrequently). Sludge from the pond is modelled to be spread on alt areas in

January every 5 years by a muck spreader, given there has been little need to de sludge the pond; with all solids

(separated solids from weeping wall pond) has been modelled to be spread over effluent and non-effluent blocks

in December.

Pasture Production

The predominant papture species on the dairy farm is ryegrass/white clover. Annual pastqre production has been
weighted by relative productivity as no differences between blocks:

It should be noted thot this estimoted postqre production is based on default South lslond posture ME volues ond
moy be different to qctual ME volues ond utilisotion values on this form which in turn would tnfluence estimoted
posture produdion.

AII other factors have remained the same.

60855487; MIRAKA FARMS LTD P J DYKES & M F WIT$EY; Farm Scenario Plan, Plan 140, Mark Crawfo rd O4lO7l17
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Block Relative productivity T DM/ha/year
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Summary of Current and Proposed Farm System Scenario: Table 2

calculated by and includlng and dry OVERSEER standard default and ME llkely to be
values.

Summary of Current Whole Farm Nutrient Loss lndicators: Table 3

Losses split pro rata with rlparian, trees and other

60856487; MIRAKA FARMS LTD P J DYKES & M F WITSEY; Farm Scenario Plan, Plan 140, Mark Crawford}alOTlLT
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System Type Seasonal dairy supply and support block Seasonal dairy supply

Total Area (ha) 259.2 259.2

Effluent area (ha) I,l2ha receiving liquids from dairy shed
with this Erea plus 39.7 ha non effluent and
97.1 ha support block having pond sludge
from the holding pond and weeping wall

solids applied as well.

219 ha receiying liquids and pond sludge
plus weeping wall solids, with the

remaining non effluent areas receiving
sludge and solids

Stocking rate (s.u/ha) 6142 s.u* or 24.7 s.u/ha effective or 3.9
cows/ha platform (3.7 cows/ha total)

6637 s.u or 25.7 s.u/ha effective or 3.0
cows/ha plptform (2.9 cows/ha total)

N use (kg N/ha/year) 149 across the whole farm 149 across the whole farm

Production (kg MS/ha grazed) LTt4lha effective platform (1045/ha totat
Brazed)

L295 I ha effective platform

Supplements lmported (kg
DM/ha/year)

221T DM in totalor 1456 effective
platform. Note also 290 T DM baleage is
made on support blocks and fed gut on

dairy pastoral blocks and 10 ha of swedes is
fed over June and July with dry cows and

heifers and dairy cows graze croo in Aurust.

405 T DM in total or t528 effective
platform.

Wintering system Offfarm mostly, with 100 dairy cows and
heifers wintered on support block

Offfarm mainly, with 100 dairy cows plus
replacements wintered on.

Pasture production(kg
DM/halyear)

- Platform Pastures
- Support paddock

15804**
15335

L5752**
t5752

Nitrogen leaching loss to water (Tqtal kg N)

Dairy platform*

Support block

5493
2L47
3347

5,392

Nitrogen leaching loss to water (kg luha)
Dairy platform

Support block

2L

L4

34
21

Phospforus runoffto water (TotFI kg P]

Dairy platform

Support block

180

118

32
195

Phosphorus runoff to water (kg P/ha)

Dairy platform

Support block

0.7
1.0

0.3
0.8

Current scenario Proposed scenario
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Discussion on Whole Farm Nutrient Loss lndicators
From the information provided by Miraka Farms, farm records, and the assumptions listed above, the N loss from

the root zone and P loss to second order streams for the farm system is outlined below.

Current Farm Svstem

The N loss from the root zone from the farm system modelled was calculated using OVERSEERo (v6.2.3) to

be 21 kg N/ha/year or 5,493 kg N/year.

The P loss risk from the farm system modelled was calculated using OVERSEER0 (v5.2.3) to be 0.7 kg

PlhalVear or 180 kg P/year.

Prooosed Farm Svstem

The N loss from the root zone from the farm system modelled was calculated using OVERSEERo (v6.2.3)to

be 21 kg N/ha/year or 5,392 kg N/year.

The P loss risk from the farm system modelled was calculated using OVERSEERo (v6.2.3) to be 0.8 kg

PlhalVear or 195 kg P/year.

Key factors influencing Nutrient Loss include:

Soiltype and Profile Available Water (PAW) plus drainage.

o

a

a

a

a

The soiltype has a large impact on N leached. The soils on the property are mainly poorly drained silt

loams over clay. Plant Available Water (PAW)values would be considered 'moderate to high' ranging

between 78 mm and t47 mm (0-50cm), with the main soil type being 147 mm. The Plant Available Water

is described as 'the amount of water potentially available to plant growth that can be stored in the soil to

specific soil depths". lt therefore makes sense that the soils with high PAW will have lower N leaching as

there will be less drainage from these soils. Soils with lower PAW are less able to buffer against changes in

nitrogen losses to the bottom of the root zone (from stocking rates, crop yields, irrigation volumes) as the

soils have larger pores and are flushed frequently as compared to a poorer draining soil with a higher

PAW (see N report in Appendix where the Glenelg soils lose TakgNlha/Vear compared to the Braxton

soils, losing 21 kg N/ha/year respectively on the Support pastoral blocks under the current system).

These heavier soils are often tile drained (artificially drained, but not so here) to remove water from the

profile and enable higher productivity. The risk is that thesq drains also provide a conduit to nutrient

flows and effluent discharges direct to water ways. Ensuring the nutrients are captured by plant growth

and minimising effluent applications when soil PAW are near capacity will reduce this.
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a Pastoral productivity

The higher the pastoral productivity from dairy land and the associated higher stocking, the higher the

risk of N losses on dairy farms, especially under the climatiE, rainfall and evapotranspiration rates for

Southland. The current system has a high production per ha (1714 kg MS/ha) at a high stocking rate of 3.9

cows/ha platform grazed; (cf. to 2.23 cows/ha & 1056 kg MS/ha, NZ Southland Dairy statistics 2015-16)

with a moderate amount (1455 kg DM/ha) of supplement ipported (but not including the supplement

from the support block), which supports the stocking and consequently the pasture production required

at 15804 fg OM/ha/Vear as seen in table 2, page 18. This leads to the high amount of urine deposition on

pastures from the resulting cow intaket resulting in increased risk from N leaching. The results point to a

reduced influence from urinarv deposition in the proposal, with the amount of N loss attributed to urine

decreasing as a percentage from 57 % to 52 %, the rest due to N losses from cropping and effluent

applications (other sources)

Cropping

The crop blocks for the current system contribute 1197 kg N/ha or S0 kS N/halyear on average (2t.8% of

total N losses and yet accountsfor 7.7 % of the total land afea). (Figures as in Block Nitrogen reports,

pages 24 & 27l.lt is the higher concentration of stock in a smaller area and thus the greater urine

deposition which leads to this increased risk of losses. This is also exacerbated by these crops being

grazed at a tlme when drainage events are most likely to occur. The losses are similar between the

current and proposed scenarios.

The non-productive areas offset these N losses to an extent.

The other environmental risk indices are the current P losses to surface water at 0.7 kg P/ha/year as seen in the

Phosphate reports pages 23 & 25, which are low risk in their impact. The P risk is mostly influenced by losses from

other sources (95 kg or 52.8 % of total of 180 kg, refer Phosphorous block reports, pages ?3 & 26) which is run off

from tracks and yards into drains and ditches from the farm. Riparian strip planting and vegetation buffer zones for

crops and lane ways can reduce this and have been implemented on this farm. Olsen P levels are within or below

the optimum agronomic ranges, and the topography where the majority of the fertiliser is applied is flat, which also

helps to minimise P losses. The new Effluent storage plus the low volume applications will help to mitigate this risk

also. The proposed P losses are only 15 kg P/year higher and due entirely to the increase in other losses, mitigated

by the above.

The current scenario is rated 10.0, the upper side of category 1 under the Soil versatility rating system (Landcare

Research, 2OO2l, as calculated in the table 4 below (page 20). The farm already uses a number of effective
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Nitrogen mitigation strategies to minimise losses for the proposal culminating in the results above. As modelled,

the farm uses and/or has;

o All water ways are fenced and adequate Riparian strips in place.

o The proposed effluent system is a holding pond, with adequate storage. The area is more than adequate

when compared to effluent nutrients supplied, with 59 ha required for the standard effluent application

of 150 kg/ha for this number of cows including solids, compared to the current 211 ha liquid plus sludge

and pond solids and the rest of the farm area made available to spread pond shldge and solids (Effluent

reports pages 25 & 28.).

o The farm proposes to winter most cows off farm and the replacements are grazed off farm, until coming

home for their second winter. ln comparing this to the current state, the winter stocking is reduced, with

a slight increase in overall annual stocking rate, but a reduced milking cow stocking on the platform over

the lactation. The farm uses a crop as a stand-off area when it is wet over late winter early spring. The soil

type being Braxton is relatively forgiving to nutrient losses, and so this does help in minimising losses to a

small area and the overall effect would be reduced treading and pugging damage. Further use of deferred

grazing over the autumn period would help further in lowqring N losses.

Soil Vulnerability Land Management Rating: Table 4

Soil Type/Farm blocks Soil Vulnerability Vulnerability rating 96Farm Rating score

Braxt 4a.1 Moderate 10 94.9 9.49

Glene 4a.1 Moderate 10 5.1 0.51

Total 100.0 10.0

The propefi is situated in the Terrace and Middle creek and Oreti River sub catchments, and the Oreti catchment

of the proposed Environment Southland Regional Water and Land Plan. lt is 94.9 oA on a gley soil physiographic

zone, and 5.1 % on an oxidising physiographic zone, with no variants in overland flow (see map, page 14 and table

above), meaning the farm must attach significance to both zones in its environmental management. The farm is

within zones having influence in the high nitrate levels in ground water. Water quality is characterised by lowland

hard bed, with either quaternary gravel or Waimatuku groundwater management zones, sub surfaces.

!mplications of this information are unknown at present but some qatchment areas will be required to reduce

their impacts. The zonal information would point to the presence of nitrate leaching; and nitrogen accumulation

as key risk factors for the zone. With the key risk factors for the gley soils being overland flow and losses of

nitrogen through tiles if any and not the case here, however this is being mitigated by the use of increased
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effluent storage and low volume applications, with a reduction in winter stocking. Further targeting of deferred

grazing over at risk times would help further mitigate these risks. No effluent applications to the highest risk soil

during the highest risk periods would be helpful. This and the created Riparian strips and wetlands would be the

activities which would be required to mitigate any overland flows.

Please see information contained in the Appendices for detail relating to nutrient budgets, nitrogen block reports,

phosphorus block reports and estimated pasture production for the current situation and scenario modelled.

OVERSEER v5.2.3 onwards has a new irrigation module to better reflect the management practices of irrigators.

The Best Practice Data lnput Standards give some guidance on what is now required. The model requires more

information from users about their irrigation system and how water application decisions are made on farm. The

extra data needed includes depth of water per application; return time and depending on how soil water is

monitored what are the trigger points and targets (mm deficit). ldeally, this data needs to be actual long term

average data as OVERSEER uses 30 year average climate data. Best estimates of these data will generally generate

more drainage, and hence N loss to water, than has been the case with previous OVERSEER versions.

OVERSEER is a continually developing model with several aspects currently being investigated. ln particular there

are on-going issues in relation to the modelled nitrogen leaching from grazed crop blocks (and possibly foragg

blocks also) being less than expected. (Please see www.overseqr.ors.nzlOVERSEERModel/buss.aspx for more

detail).

When future versions of OVERSEER are stipulated for use associated with Regional Council rules both the current

and the proposed farm systems will need to be re-modelled for consistency as the base N lost from the root zone

may alter with updated OVERSEER versions.
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Appendices

Currentfarm System Whole Farm Nutrient Budget

Nutrient Budget
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N report
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Current System Pasture Production, Other Values and Effluent Report

Block Pasture OVERSEER

Or o[/}[ r]

Other values for farm - Ovr-Ovr-Miraka

t{Lil' tsd &! (t.d il}E r!Ed)
ffi roadc 09rhr gred)
Irn FpArttio !a q lte ril sadr /

Daln d\iE dnn

ToE }ilr*rh tqrrh ogtB gr.sd)

tdl tYq*ril Dnd (rg,h. g.6d)

load rtr*rr d (}9rlE !.d)

Ooiy !i.t il (FSJ)

Ody rEllqffi.!C * n$J)
Eal / drry gEne *.r rS (RSU)

OYENSEER

Ot o.crttrtf) lil fu Di4/rr/wl

ltax

Bta
t6:7

t7s:

0

0

2t..

Effluent Report

Ea*rl m panq.l farm {ci mly UoiB

Culent aiai li.tuid cfltkot

tottlaraai.rdudi{cro9r ha

PoS.d c Hivin, lilrt ht

Xotfa.n partoolrrct *
Avdracthrid.ltlrfir Et.r|./yr
Arcra.ltcrtilir.ril faN/hr./yr

AYcrrta odrr L irlPu, ta Nlhr^r

Arca ot tm tc .petr.t afiucnl to r.tiert r.tat

OYENSEER

ilxs

'a!3.3
,osB

2.1

05

7o

r70

0.8,a

521:

65t

t9

hr_{.l sffi

O.il-{.f t#

np-ff t

1S

ls
l5r!2

19339

0

0

,lt9

s
s
E

T
0

0

,3

0

0

37t{

ta19

o

o

0

TIE .apod tiKr ao anmaEd Fnal r&la fu cn bl(t bt*d q rftmd proalstioo and rumlamams b@ttr or
btrmhromatiohogpli.d Ertltxdannutlp$irrct.d(hirrhffnioallicaridtl6sa{tionvahatun
ilda tha hodal b@t*6liB to<haoa6 i.utilirlih.

h it ra(mrendad du a r@htnt d loarrE ut SklPol 6 uld ro anh&c ,$m p$tuE pre(fucbn_

1U

112

tl9

,20

161.0

10-0

CuBnttam

100

0

r5O rt t{lulvt

MantaDnc.(

1@ rt xi/h.y'rr

torcc ot N h Gfllr.aor bto.k(r)

E n4r!t trm hm dairy

E i@in troh t6d pld

E tllam frm winwira gad

ha

h.

hr

39.0

213

5{.0

I

t(

v.

%

tb-ad6hB CIS! r.iC rol.(artffigffi o(,nisd infm6aaiffil?fld

rLWrffi l*tEiieabhrtIEtuody. rcuEl' rEJ+dbpr@kt l.d*lryhfi S
attdsrpG.,idEryb&E.ilfr ffi ituffi.hrSffi rynsbk ffi

Current System Parameter Report
Presented as a separate document.

6085O487; MIRAKA FARMS LTD P J DYKES & M F WITSEY; Farm Scenario Plan, Plan 1l(), Ma* CrawfordA4|OT|LT

sptimiser
Environmentnl analysis and plailnioq

25



roven rao*f
Propoeed farm System Whole Farm Nutrient Budget

Nutrient Budget
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Proposed System Pasture Production, Other Values and Effluent Report
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Nutrient Budget

Ovr-Ovr-Miraka Consent Current 2016_L7 - copy L

foT MIRAKA FARMS LTD

Prepared by Farm Environmental Consultant

Mark Crawford

24/07 /2AL7

OYERSEER

This Overceer report ls ot oll times subject to the dlscloimers set out on poge 2 ol this report. Pleose reod these dlscloimerc corefully.
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OYERSEER
OVERSEER' Disclaimer

The contents of this document are provided 'AS lsu and without warranties of any kind either express or implied. To the fullest
extent permissible and subject and pursuant to applicable law, the owners of the OVERSEER' Nutrient Budgets disclaim all
warranties, express or implied, including, but not limited to, implied warranties of merchantability and fitness for a particular
purpose. The owners of the OVERSEER' Nutrient Budgets do not warrant or make any representations regarding the correctness,
accuracy, reliability, or otherwise of the contents of this document or the results of its use nor do they make any warranty or
representation that thls document or the information in this document is complete, accurate or not misleading.

Ravensdown Dlsclalmer

Ravensdown is not liable for any loss, damage or other disadvantage of any form suffered by the Customer or any third party arising
in any way from this document or the services provided by Ravensdown in connection with this document, whether in contract,
tort or othenrise.

Use of this document

Ravensdown has granted to its customer a limited licence to use this document. This licence enables the customer to possess, use,
copy and distribute this document for the specific purposes for which the document was prepared by Ravensdown. This licence
does not permit any alteration of this document in any way, or the document to be copied, distributed or disseminated other than
in its entirety.

lf you are not the customer, to be able to lawfully use or rely on this document you must have been authorised to do so by
Ravensdown or its customer. Your use of this document is subject to the same limitations as apply to the customer, as set out
above.

The rights associated with this document do not include the right to possess, alter, use, copy or distribute the Xml file used to
create a nutrient budget. The Xml file remains the exclusive property of Ravensdown, and may only be disseminated with
Ravensdown's prior written consent.

No reliance can be placed on this document for the purposes of farm sale, purchase or lease, or territorial authority resource
consent without written consent from Ravensdown.

t 0800 100 123
www.ravensdown.co.nz

o
rovensdown
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ReportftomOVERSEER@Nutrientbudgets, Copyright@2016 MPl, AgResearcfi and FertiliserAssociation of NewZealand.AllrighbReserved.
Version 6.2.3, on 24107 120'l.7 1O: I 6:59 a.m.

Nutrient Budget OYERSEER
N

15

P

34

K

49

2

0

L4

s Ca Mg
(ks/ha/yr)

Na

1

77

0

Nutrlents added ln

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Supplements imported

NutrlenG remored

149

L28

38

4

0

3

0

4

0

2

0

2

0

2

0

0

0

3 I

As products

Exported effluent

As Supplements

To atmosph€te

To water

Change in lnternal pools

75

0

134

2t

219L4 5

0

0

0

57

L7

0

0

0

L7

5

0

0

0

t2

0

0

0

0

0

0

3

0

0

0

530.7

Plant material 7 -1 -9 L -1

Organic pool 58 L2 4 -18 1

lnorganlc mineral 15 0 -3

Inorganic soil pool 10 0 -75

This Aterceer report is ot all times sublect to the discloimers set out on poge 2 of this report. Pleose reod these dtscloimers corefully.

-1

0

4

6

0

0

-53

8 751
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www.ravensdown.co.nz
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Reportfrom OVERSEER@Nutrientbudgets, Copyright@2016 MPl, AgResearch and FertiliserAssociation of NewZealand.Allrigh6 Reserved.
Veraion 6.2.3, on24l07 12017 10:16:59 a.m.

Farm Nitrogen

Clover N

Fertiliser N

Other N added

Average N loss to water

includes N lost as effluent

N20 emissions

For pastoralarea of farm:

Farm N surplus

N conversion efficiency

OYERSEER
Unlts

kg N/ha/yr

kg N/ha/yr

kg N/halyr

ke N/halyr

kg N/ha/yr

kg N/ha/yr

oA

Benchmark
farm

2442

123-LgL

27-35

Current
farm

79.5

L26

149

18

2L

2L6

26

This Overseer report is ot oll ttmes sublect to the discloimers set out on poge 2 of thls report. Pleose read these discloimerc corefully.

0800 100 123
www.ravensdown.co.nz

a
rovensdown
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Reportftom OVERSEER@Nutrientbudgets, Copydght@2016 MPl,AgResearch and FertiliserAssociation of NarZealand. Allrights Reserved.
Version 6.2.3, on 24N7 12017 10:1 6:59 a.m.

Farm Phosphorus

uts rm

P added as fertiliser

P imported as supplements

Other P added

lndices

Average P loss to water

P lost from effluent pond

P surplus

For pastoral block % of area with

high or extreme:

Soil P loss risk category

Fertiliser P loss risk category

Effluent P loss risk category

OYERSEER
Unlts

VeP/halvr

keP/halvr

ksP/halyr

kgP/halyr

VcP/halvr

kePlhalvr

Benchmark
farm

Current
farm

0.7

0

-L4

34

3

0

0

0

0

%

%

%

This Overceer repott is ot oll times subJect to the dlscloimers set out on poge 2 ol this report. Pleose read these disclolmen corefully.

0800 100 123
www.ravensdown.co.nz

o)
rovensdown
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ReportfromOVERSEER@Nutdentbudgets, Copyright@2016MP|, AgResearch and FertiliserAssociation of NewZealand. Allrights Reserved.
Version 6.2.3, on 24107 t2017 10:1 6:59 a.m.

Block Nitrogen OYERSEER
Block name

Brax_4a.1 Non Eff

Brax_4a.1 Effluent

Brax_4a.l Support SS

Glene_4a.1 Support

Riparian I

Trees and Scrub 1

Swedes

Other farm sources

Whole farm

Less N removed in
wetland
Farm output

Total N lost
(ke N/vr)

458

L374

L377

773

7

2

tt97

306

5493

0

5493

N lost to water
(kg N/ha/yr)

t2

L2

2L

74

3

2

60

N in drainage *
(ppm)

3.5

3.7

6.3

18.4

NaN

NaN

L4.9

N surplus
(ke N/ha/vd

2L7

238

181

189

0

0

55

Added N **
(ke N/ha/yr)

L7L

203

171

t7L

0

0

87

21

2L

* Estimated N concentration in drainage water at the bottom of the root zone. Maximum recommeded levelfor
drinking water is 11.3 ppm (note that this is not an environmental water quality standard).

** Sum of fertiliser and externalfactory effluent inputs.

N/A: N in drainage not calculated for easy and steep pastoral blocks, or for tree and shrubs, riparian, wetland or house
blocks.

This Overseer repott is ot oll tlmes subject to the discloimers set out on poge 2 ol thls report. Pleose reod these dlsclaimerc corefutly,

I 0800 100 123
www.ravensdown.co.nz rovens ao*f
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.lelgrtftor,npVERSEER@Nuqientbudgeb, Copyright@2O16 MPl,AgResearch and FertiliserAssociation of NewZealend. A[ righta Reserved.
Version 6.2.3, on 24107 2:0'17'lO:1 6:59 a.m.

Block Phosphorus

Blockname

Brax_4a.1Non Eff

Brax_4a.1 Effluent

Brax_4a.1 Support lt#

Glene_4a.1Support##

Riparian 1

Trees and Scrub I
Swedes

OtherSources

OYERSEER
Total P
(ke P/yr)

P lost
UeP/ha/vrl

0.3

0.4

0.2

0.1

0.1

0.1

o.7

P loss

Soil Fertiliser Effluent

L2

4L

16

Low

Low

Low

Low

N/A

N/e

N/A

Low

Low

Low

Low

N/A

N/A

N/A

Low

Low

Low

Low

N/A

N/A

N/A

t
0

0

15

95

Wholefarm 180 0.7

ff# Has a fodder crop rotating though, results for pastoral block component only

This Overseer report ls at oll tlmes subject to the discloimerc set out on poge 2 of this report. Pleose reod these disclolmers corefutty.

I 0800 100 123
www.ravensdown.co.nz

a
royensdown
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Report@mOVERSEER@ lutdent budgets, CopyrQht@2016 MPl, AgResoarch and FertiliserAssociation of NewZealand. Allrights Reserved.
Version 6.2.3, on2407 D017 10: 16:59 a.m.

Block Pasture

Block name

Brax_4a.1 Non Eff

Brax_4a.l Effluent

Brax_4a.1 Support

Glene_4a.l Support

Riparian 1

Trees and Scrub 1

Swedes

OYERSEER
On-farm fresh
pasture intake
(ks DM/ha/yr)

13434

L3434

8627

8752

0

0

2360

Estimated
utilisation

w
Supplements

removed
(kg DM/ha/yr)

0

0

3784

3519

0

0

0

Pasture
growth

(ke DM/ha/vr)

1s804

15804

15332

15335

0

0

3159

85

85

75

75

0

0

75

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 consultant or software such StockPol is used to estimate farm pasture production.

This Overseer report is ot oll times subject to the disclolmers set out on poge 2 of this report. Pleose reod these dlscloimers corefully.

0800 100 123
wwwravensdown.co.nz

G)
rovensdown
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Reportfiom OVERSEER@ Nutrientbudgets, Copyrigh@2016 MPl, AgResaarch and FeniliserAssociation of NewZealand. Allrights Rsserved.
Version 6.2.3, on 24107 12017 10:1 6:59 a.m.

Other values for farm - Ovr-Ovr-Miraka

Milking herd size (peak cows/ha grazed)

Milk solids (kg/ha grazed)

Milk production per cow (kg milk solids /

Default calving data

Total liveweight brought (kgha grazed)

Total liveweight reared (kg/ha grazed)

Total liveweight sold (kg/ha grazed)

No fertiliser costs entered

GHG:Allocation to milk

Dairy stock rate (RSU)

Dairy replacements stock rate (RSU)

Beef / dairy grazing stock rate (RSU)

OYERSEER
2.4

1045

433.3

06 August

70

170

552

0.84

5212

851

7g

fhis Arcrseer report is ot oll times subject to the disclaimers set out on poge 2 of thts repoft. Pleose reod these discloimen corefully.

I 0800 100 123
wwwravensdown.co.nz

o
rovensdown
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leportfromOVERSEER@Nutrientbudgets, Copyright@20l6 MPl, AgResearch and FertiliserAssociation of NervZealand. All rights Reserved.
Version 6.2.3, on24l07 t2017 10:1 6:59 a.m.

Nutrient Budget

Brax_4a.1 Non Eff

Nutrients added ln

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Effluent added

Supplements fed on block

OYERSEER
N

151

L62

0

10

40

P K s

43

4

0

L

6

6

0

3

0

il

-19

55

2

0

4

39

24

0

38

0

20

0

13

30

K

Ca Mg Na Hr*

0.6

0.1

0

-0.5

1

H+*

0.6

0.1

0

-1

1

(kelhalyrl

34

0

0

3

6

0

4

0

2

3

0

2

0

5

9

L

t7
0

0

2

7

0

1

0

LL

0

-5

7

Na

6

0

0

-1

0

-0,

1

77

0

1

2

7

0

1

0

7L

Nutrlents remored

As animal products

As supplements

Net transfer by animals

To atmosphere

To water

Change in internal pools

Organic pool

lnorganic mineral

lnorganic soil pool

Brax_4a.1 Eff,uent S

lkslha/vrl

Nutrlents added ln

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Effluent added

Supplements fed on block

Nutrlents remored

As animal products

As supplements

Net transfer by animals

To atmosphere

To water

This Otterceer repott is ot oll times subJect to the dlscloimers set out on poge 2 of thls report. Pleose reod these disclolmerc corefully,

19

0

4

0

0.3

13

3

4

P

50

155

106

0

12

50

0

0

N

161

151

0

42

40

106

0

50

156

t2

2

0

2

0

2

0

3

0

4
7

Mg

0

0

0

4

0

2

3

0

2

0

6

9

25

0

7

0

60

0

-3

-73

Ca

0

0

-1

0

-0.6

-o.2

4334

4

0

4

6

55

2

0

53

39

0

0

3

6

51

6

0

3

0

66

24

0

38

0

20

19

0

4

0

0.4

25 2

0

z

0

2

0

7

0

I 0800 100 123
www.ravensdown.co.nz

0
rovensdown
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Change in internal pools

Organic pool

lnorganic mineral

lnorganic soil pool

Brax_4a.1 Support

Nutrients added ln

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Effluent added

Supplements fed on block

Nutrients removed

As animal products

As supplements

Net transfer by animals

To atmosphere

To water

Change in lnternal pools

Organic pool

Inorganic mineral

lnorganic soil pool

Glene_4a.1 Support

Nutrients added in

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Effluent added

Supplements fed on block

70

0

0

N

4

2

0

-9

75

K

55

2

0

4

6

L4

-2

-0,3

0

4

0

0

12

0

-5

6

Na

0

-2

-0,3

0

2

4

0

0

76

0

-5

8

Na

0

-4

7

Mg

0

-3

73

Ca

19

0

0

s

L

t7

0

0

0

1

77

0

0

0

-0,3

0

2.6

H+*

0.5

0.1

0

-0.5

0.1

-1,2

-0,1

0

4.L

H+*

0.6

0.2

0

-0,5

0.1

-4,9

P

L67

123

0

10

10

161

L28

0

10

10

34

0

0

3

2

0

0

3

2

7

9

1

0

0.1

37

67

16

60

74

43

(kg,/ha/yr)

(kelha/yr)

43

0

4

0

2

1

0

2

0

5

0

35

70

16

103

2L

58

0

0

N

10

20

3

0

68

2

10

1

0

54

-18

7

79

L4

16

0

7

10

L

0

o.2

1\ 0

-3

-90

CaS

4

0

1

2

4

0

L

2

3

9

1

0

55

7

76

74

0

16

1

5

L

0

3

0

-4

Mg

0

4

0

2

1

20

2

2

8

-29

-20

K

55

2

0

4

6

34

0

0

P

0

2

0

5

0

10

19

3

0

110

1

5

1

0

4

Nutrients removed

As animal products

As supplements

Net transfer by animals

To atmosphere

To water

This @erseer repoft is ot oll times subject to the discloimers set out on poge 2 of this report. Pleose reod these discloimers corefully.
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Change in internal pools

Organic pool

lnorganic mineral

lnorganic soil pool

Riparian 1

Nutrients added in

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Supplements fed on block

Nutrients removed

As animal products

As supplements

Net transfer by animals

To atmosphere

To water

Change in internal pools

Organic pool

lnorganic mineral

lnorganic soil pool

Trees and Scrub 'l

Nutrients added ln

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Supplements fed on block

Nutrients removed

As animal products

As supplements

Net transfer by animals

To atmosphere

To water

Change in lnternal pools

Organic pool

lnorganic mineral

lnorganic soil pool

0

0

01055

KP

-29

-18

3

9

0

0

0

-5

2

Na

0

4
1

-18 0

-3

-131

s Ca Mg

(ke/halvr)

lke/halvrl

-0.1

0

7.$

H+*

0

L7

0

0

Na Ht*

0

t7
0

0

0

0

0

0

0

3

0

0

N

N

0

2

0

0

0

4

0

0

0

0

0

0

4

0

0

0

0

4

0

0

0

0

0

0

0

0

0

0

4

0

0

0

2

0

0

0

0

0

0

3

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

4

0

0

0

0

2

0

0

0

0

2

0

0

0

Cas

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

L70.1

MgKP

0

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

4

0

0

0

0

0

0

4

0

0

0

0

2

0

0

0

0

0

0

2

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

170.1

0

0

0

0

0

0

0

0

0

0

4

0

0

0

0

2

This Overseer repoft is ot oll times subject to the disclpimers set out on poge 2 of this report. Pleose reod these discloimers corefully.
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Swedes

Nutrients added ln

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Supplements fed on block

Nutrlents removed

As product

As supplements and crop

Net transfer by animals

To atmosphere

To water

Change in lnternal pools

Standing plant material

Root and stover residuals

Organic pool

lnorganic mineral

lnorganic soil pool

46

0

0

2

N

87

t4
0

8

P K S Ca Mg Na H+r

-0.4

0.4

0

0

-1,8

(ke/halvrl

0

2

0

4

9

0

7

0

5

1

4

0

L

0

2

0

0

2

4

0

2

-1

0

0

0

0

0

0

L

0

1

0

6

0.4

13

0

4

0

68

0

t7
0

0

3

0

1

0

19

,5

0.1

46

-797

111

-149

0

L27

270.7

103

60

-18

11

-L4

4

55

10

2

0

-4

7l

-14

8

0

-3

-73

L34

15

0

L2

116

3

0

L

0

9

0

L

0

0

8

-9

L7

-32

0

0

-6

2

0

-5

4

This Overseer report is ot oll times subject to the discloimers set out on poge 2 of this report. Pleose reod these discloimerc corefully.
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www.ravensdown.co.nz
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.Repgrtfrom pVERSEER@lutrientbudgets, Copyright@20l6 MPl, AgResearctr and FertiliserAssociation of NewZealand. Altrights Reserved.
Version 6.2.3, on 24N7 12017 10: I 6:59 a.m.

Other values for block

Brax_4a.1 Non Eff

Relative yield (from soiltests &

Pasture utilisation (%)

Annual average temperature (C)

Annual rainfall (mm/yr)

Annual irrigation supplied (mm/yr)

Added to pasture (mm/yr)

AnnualAET (mm/yr)

Annual drainage (mm/yr)

Annualrunoff(mm/yr)

Field capacity (mm to 60 cm)

Wilting point (mm to 60 cm)

Saturation (mm to 60 cm)

Profile available water (PAW) (mm to 60

No fertiliser costs entered

Urine N risk index

Average N2O EF3 factor

OYERSEER

98

85

9.9

984

0

0

657

327

0

318

L7t

369

L47

3.6

0.131

Brax 4a.1Effluent

Relative yield (from soiltests & 99

Pasture utilisation (%) 85

Annualaveragetemperature (C) 9.9

Annualrainfall(mm/yr) 984

Annualirrigation supplied (mm/yr) 0

Added to pasture (mm/yr) 0

AnnualAET(mm/yr) 657

Annualdrainage(mm/yrl 327

Annualrunoff (mm/yr) 0

Field capacity (mm to 60 cm) 318

Wilting point (mm to 60 cm) t7t
Saturation (mm to 60 cm) 369

Profile available water (PAW) (mm to 60 L47

No fertiliser costs entered

Urine N risk index 3.8

This Arcrceer report is at oll ttmes subJect to the dlsdolmerc set out on poge 2 of this report. Pleose read these disclolmers corefully.

0800 100 123
www.ravensdown.co.nz rovens ao*f
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Average N20 EF3 factor

Brax_4a.1. Support

Relative yield (from soiltests &

Pasture utilisation (%)

Annual average temperature (C)

Annual rainfall (mm/yr)

Annual irrigation supplied (mm/yr)

Added to pasture (mm/yr)

AnnualAET (mm/yr)

Annual drainage (mm/yr)

Annual runoff(mm/yr)

Field capacity (mm to 60 cm)

Wilting point (mm to 60 cm)

Saturation (mm to 60 cm)

Profile available water (PAW) (mm to 60

No fertiliser costs entered

Urine N risk index

Average N2O EF3 factor

Glene_4a.1Support

Relative yield (from soiltests &

Pasture utilisation (%)

Annual average temperature (C)

Annual rainfall (mm/yr)

Annual irrigation supplied (mm/yr)

Added to pasture (mm/yr)

AnnualAET (mm/yr)

Annual drainage (mm/yr)

Annualrunoff(mm/yr)

Field capacity (mm to 60 cm)

Wilting point (mm to 60 cm)

Saturation (mm to 60 cm)

Profile available water (PAW) (mm to 60

No fertiliser costs entered

Urine N risk index

Average N2O EF3 factor

0.131

97

75

9.9

984

0

0

657

327

0

318

t7L

369

147

3.6

0.131

97

75

9.9

984

0

0

58s

399

0

t7L

93

228

78

23.s

0.071

This Overseer report is ot oll times subject to the discloimers set out on poge 2 ol this report. Pleose reod these disclaimers corefully.

w
';F$ii
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0800 100 123
www.ravensdown.co.nz
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rovensdown
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Riparian 1

P remove by riparian blocks (kg P)

Swedes

Annual average temperature (C)

Annual rainfall (mm/yr)

Annual irrigation supplied (mm/yr)

Added to crop (mm/yr)

AnnualAET (mm/yr)

Annual drainage (mm/yr)

Annual runoff(mm/yr)

Field capacity (mm to 60 cm)

Wilting point (mm to 60 cm)

Saturation (mm to 60 cm)

Profile available water (PAW) (mm to 60

Field capacity (mm to 150 cm)

Wilting point (mm to 150cm)

Saturation (mm to 150 cm)

Profile available water (PAW) (mm to

No fertiliser costs entered

This @erseer report is ot all times subject to the discloimers set out on poge 2 ol this report. Pleose reod these discloimers carefully.

0

9.7

98s

0

0

584

40L

0

300

159

351

L4L

723

429

810

294

'M,rist
.i*!fl

0800 100 123
www.ravensdown.co.nz rovensao*ff
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Reportfi-omOVEISEER@ lut!€ntbudgets, Copyright@2016 MPl, AgResearch and FertiliserAssociation of NerrrZealand. All righb Reserved
Version 6.2.3, on 24N7 D0'17 10:1 6:59 a.m.

Effluent Report

Based on pastoralfarm area only Units

Current area receiving liquid effluent

Totalarea including crops ha

Pastoral area receiving liquid ha

oAof tarm pastoralarea %

Average liquid effluent kg N/ha/yr

Average fertiliser N kg N/ha/yr

AverageotherN inputs kgN/ha/yr

Area of farm to apply alleffluent to achieve ratel

OYERSEER
Current farm

tL?

112

49

32.0

161.0

10.0

39.0

213

64.0

150 kg Nlha/vr

Maintenance K

100 kg Klhalvr

ha

ha

ha

*

Source of N in effluent block(sl

Effluentfrom farm dairy

Effluent from feed pad

Effluent from wintering pad

Effluentfrom standoff

The reportshows rates and targst areas fur farm liquid effiuent only, assuming it is all applied to pastoral blocks. lt excludes any farm solirl
efruent or imported efiluent that may be added to eftuent blocks. lf this occurs, then target areas may need to be increased. 

-

fhis Arcrceer report ts ot oll times subject to the dlscloimerc set out on poge 2 of this report. Pleose reod these disclolmers corefully.

100

0

0

0

%

%

oA

%

# based on the totalof liquid and solid efiuents generated on farm and imported efruents applied.

0800 100 123 o
rovensdownwww.ravensdown.co.nz

Customer Number: 60856487, ItemID: P5439772, VersionlD: l, Name: Ovr-Ovr-Miraka Consent Curent 2016_17 - copy I Page 17 of 17



Nutrient Budget

Ovr-Ovr-Miraka Consent Proposed 2OL6_I7 - copy

for MIRAKA FARMS LTD

Prepared by Farm Environmental Consultant

Mark Crawford

2410712017

OYERSEER

This Arcrceer report is ot oll times subject to the dlscloimers set out on poge 2 of this report, Please reod these dlscloimerc coretully.

0800 100 123
www.ravensdown.co.nz

CI
rovensdown



OYERSEER
OVERSEER. Dlsclalmer

The contents of this document are provided UAS lS' and without warranties of any kind either express or implied. To the futlest
extent permissible and subject and pursuant to applicable law, the owners of the OVERSEER' Nutrient Budgets disclaim all
warranties, express or implied, including but not limited to, implied warranties of merchantability and fitness for a particular
purpose. The owners of the OVERSEER' Nutrient Budgets do not warrant or make any representations regarding the correctness,
accuracy, reliability, or othemise of the contents of this document or the results of its use nor do they make any warranty or
representation that this document or the information in this document is complete, accurate or not misleading.

Ravensdown Dlsclalmer

Ravensdown is not liable for any loss, damage or other disadvantage of any form suffered by the Customer or any third pafi arising
in any way from this document or the services provided by Ravensdown in connection with this document, whether in contract,
tort or othenrise.

Use of this document

Ravensdown has granted to its customer a limited licence to use this document. This licence enables the customer to possess, use,
copy and distribute this document for the specific purposes for which the document was prepared by Ravensdown. This licence
does not permit any alteration of this document in any way, or the document to be copied, distributed or disseminated other than
in its entirety.

lf you are not the customer, to be able to lawfully use or rely on this document you must have been authorised to do so by
Ravensdown or its customer. Your use of this document is subject to the same limitations as apply to the customer, as set out
above.

The rights associated with this document do not include the right to possess, alter, use, copy or distribute the Xml file used to
create a nutrient budget. The Xml file remalns the exclusive property of Ravensdown, and may only be disseminated with
Ravensdown's prior written consent.

No reliance can be placed on this document for the purposes of farm sale, purchase or lease, or territorial authority resource
consent without written consent from Ravensdown.

I 0800 100 123
www.ravensdown.co.nz

D
royensdown
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_Beportfror-nOVERSEER@ lutrient budgets, Gopyright@2016 MPl,AgResearcfr and FertiliserAssociaton of NewZealand. Allrights Reserved.
Version 6.2.3, on 24107 12017 1O:12:37 a.m.

Nutrient Budget OYERSEER
N

149

130

0

P K

49

2

0

26

Cas NaMg

38

4

0

5

(tslha/vr)

Nutrlents added ln

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Supplements imported

Nutrients removed

34

0

0

526

0

2

0

5

0

4

0

4

1

L7

0

2

6

0

0

0

L2

2

0

0

0

3

2L89

0

0

0

5

0

0

0

0

0

0

62

2L

0

0

0

18

15

0.8

As products

Exported effluent

As Supplements

To atmosphere

To water

0

0

63

150

2L

Change ln lnternal pools

Plant material 0 1

Organic pool -2t

lnorganic mineral 0

lnorganic soil pool

This Arcrceer report ls ot oll times subject to the dlsclaimen set out on poge 2 of this report. Pleose reod these dlscloimers corefully.

-6

4t

0

11

11

3

9

'9

-8

0

-10

u

0

-1

-5

7

-1

-1

4

8

0

-1

-3

72

I 0800 100 123
www.ravensdown.co.nz

tv
rovensdown
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ReportfiomOVERSEER@Nutdentbudgeb, Copyright@2016 MPl,AgResearch and Fertilis€rAssociation of NewZealand.Allrights Reserved.
Version 6.2.3, on24l07 12017 10:12:37 a.m.

Farm Nitrogen

Clover N

Fertiliser N

Other N added

lndlces

Average N loss to water

includes N lost as effluent

N20 emissions

For pastoralarea of farm:

Farm N surplus

N conversion efficiency

OYERSEER
Units

kg N/halyr

ke N/halyr

kg N/ha/yr

kg N/ha/yr

ke N/halyr

ke N/ha/yr

oA

Benchmark
farm

24-42

123-191

27-35

Current
farm

2t7

29

This O*rceer report ls ot oll times subject to the dtsclaimers set out on poge 2 of thls report. Pleose reod these discloimerc corefully.

I 0800 100 123
www.ravensdown.co.nz

a
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ReportfromOVERSEER@Nutrientbudgets, Copyrigh@2016 MPl, AgResearch and FertiliserAssociation of NewZealand. Alt rights Res€rved.
Version 6.2.3, on24n7 D017 10:12:37 a.m.

Farm Phosphorus

ln

P added as fertiliser

P imported as supplements

Other P added

Indices

Average P loss to water

P lost from effluent pond

P surplus

For pastoral block % of area with

high or extreme:

Soil P loss risk category

Fertiliser P loss risk category

Effluent P loss risk category

OVERSEER
Units

LeP/halVr

kePlhalvr

keP/halvr

)<ePlhalVr

l,gP/halyr

|,eP/ha/Vr

Benchmark
farm

Current
farm

0.8

0

-15

34

%

%

%

5

0

0

0

0

This Overseer report is ot all times subject to the dlsdoimerc set out on poge 2 ol this report. Pleose read these dlsctoimerc corefully.

T
0800 100 123
www.ravensdown.co.nz
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_[epgrtfrolOVERSEER@lglrlentbudgets, Copyright@2016MP|, AgResearcfr and FertiliserAssociation of NewZealand. Allrights Reserved
Vercion 6.2.3, on24l07 12017 10:12:37 a.m.

Block Nitrogen OYERSEER
Block name

Brax_4a.1 Non Eff lf#

Brax_4a.1 Effluent

Brax_4a.l Non Eff S

Glene_4a.1 Non Eff S

Riparian 1

Trees and Scrub 1

Swedes

Brax_4a.l Eff S

Glene_4a.1 Eff S

Swedes 2

Other farm sources

Total N lost
(ke t{/vr}

N lost to water
(kg N/ha/yr)

N in drainage *

(ppm)

4.2

4.3

4.1.

15.7

NaN

NaN

t7.t

4.2

16.1

13

N surplus
(kg tl/ha/yr)

226

237

223

2t3

0

0

-55

234

224

-15

Added N **
(kg N/ha/vr)

L92

208

L92

t92

0

0

87

208

208

87

128

1848

199

2L2

7

2

693

869

558

508

366

14

14

L4

62

3

2

59

L4

il

51

Whole farm s392

Less N removed in
wetland
Farm output 5392

* Estimated N concentration in drainage water at the bottom of the root zone. Maximum recommeded tevelfor
drinking water is 11.3 ppm (note that this is not an environmentalwater quality standard).

** Sum of fertiliser and externalfactory effluent inputs.

N/A: N in drainage not calculated for easy and steep pastoral blocks, or for tree and shrubs, riparian, wetland or house
blocks.

This Arcrxer repoft is ot oll times subject to the disclotmers set out on poge 2 of thls repon. Pleose read these discloimen corefully.

0

2t

21

0800 100 123
www.ravensdown.co.nz

ol
rovensdown
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.lepgrtfrp4 OVERSEER@Nutrientbudgets, Copyright@2016 MPl,AgResearch and FertiliserAssociation of NewZealand. All rights Reserved.
Version 6.2.3, on24107 2017 10:12:37 a.m.

Block Phosphorus

Blockname

Brax_4a.1Non Eff lt#

Brax_4a.1 Effluentll#

Brax_4a.1 Non EffS f#

Glene_4a.1Non Eff S##

Riparian 1

Trees and Scrub 1

Swedes

Brax_4a.1EffSS#

Glene_4a.1 Eff S ##

Swedes 2

OtherSources

OYERSEER
Total P
(ke P/v0

3

47

3

0

0

0

7

15

L

7

110

P lost
(ke P/ha/yr)

0.3

0.4

o.2

0.1

0.1

0.1

o.7

0.2

0.1

0.7

P loss categories

Soi! Fertiliser

Low

Low

Low

Low

N/A

N/A

N/A

Low

Low

N/A

Low

Low

Low

Low

N/A

N/A

N/A

Low

Low

N/A

Effluent

Low

Low

Low

Low

N/A

N/A

N/A

Low

Low

N/A

Wholefarm 195 0.8

## Has a fodder crop rotating though, results for pastoral block component only

This Overseer repott ls ot oll ttmes subject to the dlsdoimers set out on page 2 ol this report. Pleose reod these discloimerc corefully.

I 0800 100 123
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Reportfiom OVERSEER@Nutrientbudgets, Copyright@20f 6 MPl, AgResearcfi and FertiliserAssociation of NewZealand.Allrights Reserved.
Version 6.2.3, on 24lOl D017'lO:12:37 a.m.

Block Pasture

Block name

Brax_4a.1 Non Eff

Brax_4a.1 Effluent

Brax_4a.1 Non Eff S

Glene_4a.l Non Eff S

Riparian I

Trees and Scrub 1

Swedes

Brax_4a.1 Eff S

Glene_tla.1 Eff S

Swedes 2

On-farm fresh
pasture intake
(ke DM/halvr)

13389

13389

13153

13153

0

0

2734

13153

13153

2734

Supplements
removed

(ke DM/ha/yr)

Pasture
growth

(kg DM/ha/yr)

L5752

t5752

L5732

L5752

0

0

3239

L5752

L5752

3239

OYERSEER
Estimated
utilisation

$t

0

0

85

85

u
84

84

84

84

u

0

0

0

0

0

0

0

0

0

0

This reportgives 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 consultant or software such StockPol is used to estimate farm pasture production.

Thls Overseer repoft is ot oll times subJea to the dlsclolmers set out on poge 2 of this report. Pleose reod these dlscloimerc corefully.

0800 100 123
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a
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Reportfr-omOVERSEER@lq(rentbudgets, Copyright@2016 MPl, AgResearctr and FeililiserAssociation of NewZealand. All rights ReservEd.
VErsion 6.2.3, on 24107 12017 1O:12:37 a.m.

Other values for farm - Ovr-Ovr-Miraka

Milking herd size (peak cows/ha grazed)

Milk solids (kg/ha grazed)

Milk production per cow (kg milk sotids /

Default calving data

Total liveweight brought (kg/ha grazed)

Total liveweight reared (kg/ha grazed)

Total liveweight sold (kg/ha grazed)

No fertiliser costs entercd

GHG: Allocation to milk

Dairy stock rate (RSU)

Dairy replacements stock rate (RSU)

Beef / dairy grazing stock rate (RSU)

OVERSEER
3.0

1295

429.3

06 August

771

54

982

0.90

6408

0

229

This Oterceer repott ls ot oll times subjed to the dlsclaimers set ovt on poge 2 of thts report. Pleose reod these dlscloimerc corefully.

I 0800 100 123
www.ravensdown.co.nz

0
royensdown
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leportfrom OVERSEER@Nutriglt-bldgets, Copyright@2016 MPl, AgResearcfi and FertiliserAssociation of NewZealand. Alt rights Reserved.
Version 6.2.3, on24lO7 12017 10:12:37 a.m.

Nutrient Budget

Brax_4a.1 Non Eff

Nutrients added ln

Fertiliser, lime & other

Rain/clover N fixation

lrriBation

Effluent added

Supplements fed on block

Nutrlents removed

As animal products

As supplements

Net transfer by animals

To atmosphere

To water

OYERSEER
N

161

154

0

31

19

P s

43

4

0

5

3

5

0

3

0

66

18

0

0

S

K

55

2

0

19

74

22

0

35

0

19

0

t4
26

K

34

0

0

4

4

15

0

4

0

0.3

13

5

0

3

0

67

55

2

0

50

L4

22

0

36

0

20

P

34

0

0

4

4

15

0

4

0

0.4

Ca Mg Na H+*

0

0

-0,9

0

-0.7

-0,2

0

L.6

H+*

0.6

0.1

0

-1.6

0.4

lkelhalvrl

0.6

0.1

0

-L,4

0.4

L

t7
0

2

1

6

0

1

0

11

0

0

-0,9

0

-0.8

6

0

1

0

11

20

62

0

6

0

0

-5

8

Na

0

4
8

Mg

1

L7

0

2

1

43

0

4

0

4

2

0

2

0

8

2

91

0

47

153

L4

2

0

2

0

2

0

6

0

20

62

0

-3

73

Ca

0

4

0

4

2

2

0

2

0

2

0

2

0

8

2

Change ln lnternal pools

Organic pool

lnorganic mineral

lnorganic soil pool

Brax_4a.1 Effluent

(kelha/yrl

Nutrlents added ln

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Effluent added

Supplements fed on block

Nutrlents removed

As animal products

As supplements

Net transfer by animals

To atmosphere

To water

Thls Arcrceer report is qt oll times subject to the disclolmers set out on Nge 2 of this report. Pleose reod these discloimers corefulty.

60

0

0

N

161

148

0

47

19

91

0

47

153

L4

3

5

4

0

7

3

I 0800 100 123
www.ravensdown.co.nz royens ao*f
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Change ln internal pools

Organic pool

lnorganic mineral

lnorganic soil pool

Brax_4a.1 Non Eff $

Nutrients added in

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Effluent added

Supplements fed on block

Nutrients removed

As animal products

As supplements

Net transfer by animals

To atmosphere

To water

Change in internal pools

Organic pool

lnorganic mineral

lnorganic soil pool

Glene 4a.1 Non Eff S

Nutrients added in

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Effluent added

Supplements fed on block

0

0

0

-5

9

Na

0

4
8

0

-3

-73

t4
4

4

P

70

6

0

7

0

0

-5

7

Na

6

0

t

18

0

0

s

43

4

0

6

3

0

-10

1

L7

0

2

1

1

L7

0

2

1

-0,3

0

1.5

H+*

0.6

0.1

0

-1.4

0.4

0

0

-0,9

0

-0,7

1.5

H+*

0.6

0.1

0

-L,4

0.4

0

0

-0.9

0

-4.t

161

L49

0

31

t7

53

KN

161

139

0

31

17

90

34 55

2

0

19

13

(ke/ha/yrl

(kalha/yr)

Ca Mg

0

0

4

0

4

2

0

2

0

8

2

0

0

4

4

0

-4

7

22

0

34

0

19

0

13

27

K

90

0

45

149

t4

61

0

0

N

0

4

0

4

2

2

0

2

0

4

20

0

6

0

62

0

-3

74

Ca

0

2

0

8

2

66

18

0

0

S

5

0

3

0

0

6

3

6

43

4

5

0

3

0

66

55

2

0

19

13

22

0

34

0

19

34

0

0

4

4

15

0

4

0

0.1

0

15

0

4

0

o.2

11

2

10

P

2

0

2

0

3 12

-0,2

0

Mg

Nutrients removed

As animal products

As supplements

Net transfer by animals

To atmosphere

To water 101
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Change in internal pools

Organic pool

lnorganic mineral

lnorganic soil pool

Riparian 1

Nutrients added ln

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Supplements fed on block

Nutrients removed

As animal products

As supplements

Net transfer by animals

To atmosphere

To water

Change in lnternal pools

Organic pool

lnorganic mineral

lnorganic soil pool

Trees and Scrub 1

Nutrients added in

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Supplements fed on block

Nutrients removed

As animal products

As supplements

Net transfer by animals

To atmosphere

To water

Change in internal pools

Organic pool

lnorganic mineral

lnorganic soil pool

0

0

0

4
6

Mg

18

0

0

S

10

3

10

72

0

4

0

0

0

2

0

0

0

0

0

0

0

0

0

0

4

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

4

0

0

0

2

0

0

0

0

0

0

4

0

-13

27

K

0

-3

-LL2

Ca

0

-5

3

Na

-0,2

0

4.9

Hr*N P

0

3

0

0

0

0

0

0

3

0

0

0

0

2

0

0

0

0

0

0

2

0

0

0

0

2

0

0

0

0

0

0

2

(ke/ha/vr)

(kslhalvr)

0

2

0

0

0

0

0

0

2

0

0

0

0

4

0

0

0

0

0

0

4

0

0

0

0

0

0

0

4

0

0

0

0

L7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.1

0

0

0

0

0.1

77

0

0

0

0

0

0

0

Ht*NaMgPN Cas

0

4

0

0

K

0

0

0

0

0

0

0

0

L7

0

0

0

0

0

0

2

0

0

0

0

77

0

0

0

0

0

0

0

0

0
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Swedes

Nutrients added ln

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Supplements fed on block

Nutrients removed

As product

As supplements and crop

Net transfer by animals

To atmosphere

To water

Change in internal pools

Standing plant material

Root and stover residuals

Organic pool

lnorganic mineral

lnorganic soil pool

Brax 4a.1 Eff S

Nutrients added in

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Effluent added

Supplements fed on block

Nutrients removed

As animal products

As supplements

Net transfer by animals

To atmosphere

To water

Change ln lnternal pools

Organic pool

lnorganic mineral

lnorganic soil pool

N

-202

123

-302

0

L40

N

161

t7

K

-134

7

0

-LZ

119

K

19

P S Ca Mg Na H+*

87

L4

0

4

35

0

L

0

L47

0

13

tL7

59

0

0

1

-1,5

0

0

46 L

4

0

0

0

2

0

5

0

0

0

19

2

0

t
0

6

69

76

16

0

16

0

0.

0

0

1

0

0

4

0

4

2

2

0

2

0

3

0

-5

8

-10

54

0

2

0

L

2

4

0

1

(kslha/vrl

(ks/ha/yrl

0

77

0

0

13

0

10

0

3

0

3

0

3

50

0.2

3

-0,4

0.2

0

0

-L,4

H+*

0.6

0.1

0

-1,6

0.4

0

0

-0,9

0

-0.8

t.4

0.7

0

5

130

-9

L7

35

0

0

S

-18

L2

-17

4

29

43

4

0

7

3

55

2

0

50

13

22

0

34

0

34

0

0

4

4

15

0

4

0

0.2

L44

0

47

0

4
7

5

0

3

0

67

-18

0

0

0

74

Ca

1

-5

1

0

-5

3

Na

-10

0

-4

10

MgP

0

2

0

8

2

20

0

5

0

63

0

-3

74

Na H+*MgCa

-0.3

0

5

0

1

0

72

1

77

0

2

1

90

0

45

L49

L4

7L

0

0

N

11

2

10

Glene 4a.1 Eff S P K s

(ke/ha/yr)

This Overseer report is ot oll times sublect to the discloimers set out on poge 2 of this repoft. Please reod these discloimers corefully

a$#
ffir

o8o0 100 123
www.ravensdown.co.nz

{,;
rovensdown

Customtr Nmber: 60856487, ltfitrlD: P5439775, VasionlD: l, Nmc: Ovror-Miraka Cmmt Proposod 2016_17 - ccry1y Page 13 of 19



Nutrients added in

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Effluent added

Supplements fed on block

Nutrients removed

As animal products

As supplements

Net transfer by animals

To atmosphere

To water

Change in internal pools

Organic pool

lnorganic mineral

lnorganic soil pool

Swedes 2

Nutrients added in

Fertiliser, lime & other

Rain/clover N fixation

lrrigation

Supplements fed on block

Nutrients removed

As product

As supplements and crop

Net transfer by animals

To atmosphere

To water

Change in internal pools

Standing plant material

Root and stover residuals

Organic pool

lnorganic mineral

lnorganic soil pool

0

34

0

0

4

4

15

0

4

0

0.1

90

0

45

78

64

161

134

0

47

L7

N

87

94

0

42

t67

51

19

0

2

0

8

2

20

0

6

0

43

4

0

7

3

55

50

13

5

0

3

0

67

-18

0

0

s

2

0

22

0

34

0

2

0

1

t7
0

2

1

6

0

1

0

16702

7

0

1

0

r8

0

4

0

4

2

2

0

2

0

4

1

4

0

2

2

0

2

0

5

17

0.6

0.1

0

-1,6

0.4

0

0

-0,9

0

-4.2

4.9

H+*

-0.4

L.2

0

0

-2.3

82 0

-3

10

3

10

0

2

0

6

0

-10

54

-0.3

0

0

4
6

Mg

0

-5

4

Na

-6

4

0

-5

0

0

0

P

-113

CaK

23

0

31

0

5

-134

(ke/ha/yrl

0

0

4

74

0

27

15

0

3

0

1.5046

26

0

2

2

4

0

3

0

0

1

5

0

3

0

27

20

0

7

0

51

9

0

0

0.

0

0

-202

L27

-292

0

135

0.7

-18

13

-L7

4

49

35

0

13

82

-9

18

-35

-L4

L7

0

-3

-81

-10

4

0

4
8

0

0
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ReporthomOVERSEER@Nutrientbudgets, Copyright@2016 MPl,AgResearcfi and FertiliserAssociation of NewZealend.All rights Reserved.
Version 6.2.3, on24N7D017 '10:'12:37 a.m.

Other values for block

Brax-4a.L Non Eff

Relative yield (from soiltests &

Pasture utilisation (%)

Annual average temperature (C)

Annual rainfall (mm/yr)

Annual irrigation supplied (mm/yr)

Added to pasture (mm7y4

AnnualAET (mm/yr)

Annual drainage (mm/yr)

Annualrunoff(mm/yr)

Field capacity (mm to 60 cm)

Wilting point (mm to 60 cm)

Saturation (mm to 50 cm)

Profile available water (PAW) (mm to 60

No fertiliser costs entered

Urine N risk index

Average N2O EF3 factor

OYERSEER

98

85

9.9

984

0

0

657

327

0

318

L7t
369

147

3.7

0.131

Brax 4a.1Effluent

Relative yield (from soiltests & 99

Pasture utilisation (%) 85

Annualaverage temperature (C) 9.9

Annualrainfall(mm/yr) 984

Annualirrigation supplied (mm/yr) 0

Added to pasture (mm/yr) 0

AnnualAET(mm/yr) 657

Annualdrainage(mm/yrl 327

Annualrunoff (mm/yr) 0

Field capacity (mm to 60 cm) 318

Wilting point (mm to 60 cm) t7L

Saturation (mm to 60 cm) 369

Profile available water (PAW)(mm to 60 147

No fertiliser costs entered

Urine N risk index 3.8

This Overceer report is ot oll ttmes subject to the disclolmers set out on goge 2 of this report. Pleose reod these discloimers corefully.
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Average N20 EF3 factor

Brax 4a.1Non EffS

Relative yield (from soil tests &

Pasture utilisation (%)

Annual average temperature (C)

Annual rainfall (mm/yr)

Annual irrigation supplied (mm/yr)

Added to pasture (mm/yr)

AnnualAET (mm/yd

Annual drainage (mm/yr)

Annualrunoff(mm/yr)

Field capacity (mm to 60 cm)

Wilting point (mm to 60 cm)

Saturation (mm to 60 cm)

Profile available water (PAW) (mm to 60

No fertiliser costs entered

Urine N risk index

Average N2O EF3 factor

Glene 4a.1 Non EffS

Relative yield (from soiltests &

Pasture utilisation (%)

Annua I average temperature (C)

Annual rainfall (mm/yr)

Annual irrigation supplied (mm/yr)

Added to pasture (mm/yr)

Annual AET (mm/yr)

Annual drainage (mm/yr)

Annual runoff(mm/yr)

Field capacity (mm to 60 cm)

Wilting point (mm to 60 cm)

Saturation (mm to 60 cm)

Profile available water (PAW) (mm to 60

No fertiliser costs entered

Urine N risk index

Average N2O EF3 factor

0.131

3.7

0.131

97

84

9.9

984

0

0

657

327

0

318

L7L

359

t47

97

84

9.9

984

0

0

585

399

0

L7L

93

228

78

23.9

o.071
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Riparian 1

P remove by riparian blocks (kg P)

Swedes

Annual average temperature (C)

Annual rainfall (mm/yr)

Annual irrigation supplied (mm/yr)

Added to crop (mm/yr)

AnnualAET (mm/yr)

Annual drainage (mm/yr)

Annualrunoff(mm/yr)

Field capacity (mm to 60 cm)

Wilting point (mm to 50 cm)

Saturation (mm to 60 cm)

Profile available water (PAW)(mm to 50

Field capacity (mm to 150 cm)

Wilting point (mm to 150 cm)

Saturation (mm to 150 cm)

Profile available water (PAW) (mm to

No fertiliser costs entered

Brax 4a.1 EffS

Relative yield (from soiltests &

Pasture utilisation (%)

Annual average temperature (C)

Annual rainfall (mm/yr)

Annual irrigation supplied (mm/yr)

Added to pasture (mm/yr)

AnnualAET (mm/yr)

Annual drainage (mm/yr)

Annualrunoff(mm/yr)

Field capacity (mm to 50 cm)

Wilting point (mm to 60 cm)

Saturation (mm to 50 cm)

Profile available water (PAW)(mm to 60

No fertillser costs entered

Urine N risk index

This Arcrseer report is ot all times subject to the discloimers set out on poge 2 of this report. Pleose reod these discloimers carefully.
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0
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Average N20 EF3 factor

Glene 4a.1 EffS

Relative yield (from soil tests &

Pastu re utilisation (%)

Annual average temperature (C)

Annual rainfall (mm/yr)

Annual irrigation supplied (mm/yr)

Added to pasture (mm/yr)

AnnualAET (mm/yr)

An nual d rainage (mm/yr)

Annualrunoff(mm/yr)

Field capacity (mm to 60 cm)

Wilting point (mm to 60 cm)

Saturation (mm to 60 cm)

Profile available water (PAW) (mm to 60

No fertiliser costs entered

Urine N risk index

Average N20 EF3 factor

Swedes 2

Annual average temperature (C)

Annual rainfall (mm/yr)

Annual irrigation supplied (mm/yr)

Added to crop (mmlyr)

AnnualAET (mm/yr)

Annual drainage (mm/yr)

Annualrunoff(mm/yr)

Field capacity (mm to 60 cm)

Wilting point (mm to 50 cm)

Saturation (mm to 50 cm)

Profile available water (PAW) (mm to 60

Field capacity (mm to 150 cm)

Wilting point (mm to 150 cm)

Saturation (mm to 150 cm)

Profile available water (PAW) (mm to

No fertiliser costs entered

0.131

24.3

0.07t

97

84

9.9

984

0

0

585

399

0

L7L

93

228

78

9.7

985

0

0

594

391

0

309

168

360

L4t
768

456

855

3L2
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.lepgrtftomOVERSEER@Nutrientbudgets, Copyright@2016MP1, AgResaarch and FeftiliserAssociation of NewZealand.Allrights Resened
Version 6.2.3, on2407D017 10:12:37 a.m.

Effluent Report

Based on pastoralfarm area only Units

Current area receiving liquld effluent

Totalarea including crops ha

Pastoralarea receiving liquid ha

or6of farm pastoralarea %

Average liquid effluent t<S N/halyr

Averagefertiliser N kg N/ha/yr

AverageotherN inputs kgN/halyr

Area of farm to apply all effluent to achieve rate:

OYERSEER
Current farm

20L

201

88

r6.0

161.0

31.0

69.0

3010

105.0

150 kg Nlha/Vr

Maintenance K

10o ks Klha/vr

ha

ha

ha

fl

Source of N in effluent block(sl

Effluentfrom farm dairy

Effluentfrom feed pad

Effluent from wintering pad

Effluentfrom standoff

* Average K maintenance rates were le$s than 20 kgKlhalVr - use with caution

The reportshovus rab! and targot areas forfarm liquid efiuent only, assuming it is all applierl to pastoral blocks. lt excludes any farm sol6
efiuent or imported efiuent that may be added to ef,uent blocks. lf frriE occurs, then target areas may need to be incrsased. 

-

This Arcrseer repoft is ot oll times subJed to the discloimer set out on poge 2 of thls report. Pleose reod these dtsctoimers corefully.

%

%

%

%

100

0

0

0

# based on the totel of liquid and solU effuents generated on farm and imported efruenb appli€d.
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civil tech"

IIANAGEMANT PI.AN

TIIRAKA FARMS LTD

162 BOYLE ROAD

CivllToch Ltd
P O Box 1558

INVERCARG]LL 9840
T: (03) 216 9745
F: (03) 216 9735
tt:0274 357 957

E : munay@civrlbdr.co.nz



2. 373 O'SHANNESSY ROAD

MIRAKA FARMS LTD

Legal description of land owned by Mirkaka Farms Ltd:

Contact Mr P Dykes

Lot 3 and Part Lot 5 DP 168, Lot 1 DP 4967, Sec 234Blk 15 Oreti HD, Lot I and2 DP 471006 and Sec 1,14

OretiHD

Consents Held:

204990

204991
Discharge Permit + Appendix 1

Water Permit

3. Attachments

Physiographic Zones Map
Aerial Photograph

SoilType Map

There are no recorded archeological sites in the Southland District Council Proposed District Plan.

There is no indigenous vegetation on the property, There are no outstanding natural features or landscapes or
visual amenity landscapes within the farm or on neigbouring farms.

4. Nutrient Budget

5. Good Management Practices

6. Riparian Management Plan

7. Cultivation

8. lntensive Winter Grazing

Collected Agricu ltural Effluent
Collected Agricultural Effl uent Management Plan

9.



PHYSIOGRAPHIC TAP

Purple

Copper
CentralPlains
Oxidising



AERIAL ilIAP

Property boundary
Open stream

- - 
- lntermittentdrain

Known tiles

Culvert
Groundwater-take0 *



sorl ilAP

Light blue
Brown

Braxton

Glenelg

raxtolr +
kenrrrltr



4 NUTRIENT BUDGET

lncluded with full application



5 GOOD MANAGE]IIENT PRACTISES

Central Plains - artificialdrainage and overland flow

Protect soil structure, particularly Avoid pugging pastures and repair bare areas
in gullies and near stream areas Using along the contour cultivation

Keep cultivation at conect distances from riparian areas

Reducing phosphorus use and loss Keep Olsen P levels at optimum or less
Maintain buffer zones

Reduce the accumulation of surplus
nitrogen in the soil particularly during
autumn and winter

Avoid preferential flow of effluent
through drains

Capture contaminants at drainage
outflows, manage critical source
areas

Central Plains - deep drainage

Reduce the accumulation of surplus
nihogen in the soil particularly during
autumn and winter

Reduce use of N in autumn and use silage or pro-gibb

Wintering stock off over winter
Use small applications of N as pasture requires
Resow bare or pugged areas of soil

Only inigate when there is sufficient soil moisture deficit
Apply effluent at low rates

Have sufficient effluent storage

Look at possible locations of wetlands
ldentify critical source areas

Review riparian areas and increase if necessary

Reduce use of N in autumn and use silage or pro-gibb

Wintering stock off over winter
Use small applications of N as pasture requires
Resow bare or pugged areas of soil

Oxidising - overland flow

Protect soil structure, particularly

in gullies

Reducing phosphorus use and loss

Capture contaminants at drainage
outflows, manage critical source areas

Avoid pugging pastures and repair bare areas
Using along the contour cultivation

Keep cultivation at correct distances from riparian areas

Keep Olsen P levels at optimum or less
Maintain buffer zones

Look at possible locations of wetlands
ldentify critical source areas

Review riparian areas and increase if necessary



O RIPARIAN ]IIAT{AGEIUIENT PLAN

- 

Property
Open stream

- 
E r lntermittentdrain

Known tiles

Culvert
Groundwater-takee *



o All open drains are fenced with tu,o wire electric fences to exclude stock. All open drains have culverts
for stock to cross.

o There are no sheep on the farm.
o Define the critical soure€ areas and plan fencing of these.
. Riparian areas are well vegetated with pasture species and some planting. Noxious weeds will be

controlled.
. There will be no grazing of riparian margins.
o The existing drains have gravel bottoms and do not require cleaning

The plan for I June to2017 to 31 ttlay 20{8

o ldentiff any tiles and outlets.
o ldentify additionalcriticalsource areas where storm water runs in heavy rain.
o The farm will check that the riparian strips are adequate and that fences are the correct distance from

waterways.
o Ensure all fences keep stock out of water.
o Fence known critical source areas temporarily initially to establish the optimum location for fences.
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7 and 8 CULTIVATION and WilTER GRAZIi{G

Up to 20 ha of fodder crops and 10ha of cultivation fur r+grassing - 1 June 2017 to 31 May 2018
Fodder crop

f,y Revcmdown sm.rt [.pr Miraka Farms #60856487 D
rouensdorvn0 ,0 tao 2an a?0 %

xr{ rnyravlnECorn,co. nt

nara!6s aE

Cultivation



9 COLLECTEDAGRICULTURALEFFLUEilT

e

3
t

Property boundary

Effuent dischalge area

Groundwater-take

Residential area (200m radius)

Oher bore (100m radius)
The farm map is to be marked up each time effuent is applied. For erch effiuent application record the date,
deph and applicatiorl rate.

Also rehr to the Collect Agricultur:al Effuent Management Plan and Appendix 1 to confirm all separation
distances to drains boundaries and bores.


