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1. Appendices
1.1. Status Quo

1.1.1. Red meat / hill country

1.1.1.1. Financial budget summary detail

MACFARLANE RURAL BUSINESS LTD PHY SICAL PRODUCTION SUMMARY
Farm / Client M{E - Red Meat File Name Red Meal
Business Year Status Cuo Date Printed 241052019
Total Farm Area (ha) 598 Prepared By: Mark Everest
Total Effective Area (ha) 598
Total Stock Unite Wintered: 3228 Sto-clci‘ni Rate: 5.4
SHEEP CATTLE
Ewes 1,100 Cows 130
Ewe Hoggets 300 Heifers 30
Male Hoggets Heifer Calves 75
Wethers Male Calves 75
Rams 15 Steers/Bulls
Bulls 5
TOTAL SHEEP 1.415 TOTAL CATTLE 35
Sheep stock units 1,631 Cattie stock units 1,598
Lambing percentage 1331 Calving percentage
Wool'sheep S.U. 5.2 Cows in Milk
Av. Wool Pricefkg 364.0 kgM5 fcow
kgh5 fha

SHEEP INCOME/SSU 136.4 CATTLE INCOME/SSU 96.8
DEER PRODUCE
M.A. Hinds Crop Area YieldHa
R 2yr Hinds M. Wheat
R 1yr Hinds F.Wheat
Riyr Stags Dats
R 2yr Stags Barley
M.A. Stags Peas

Other Grain
TOTAL DEER Grass Seed 1.
Deer stock units Grass Seed 2.

Clover
Fawming percentage Other Small Seed
Vehet'stag
Av. Velvet Price/kg

TOTAL AREA
DEER INCOME/SU PRODUCE INCOMEHA
FINANCIAL INDICES

Total 5 Sha Sisu
Total Cash Farm Income 381,096 637 1181
Change in Value of Stock on Hand
Change in Value of Produce on Hand
Gross Farm Income 351,096 637 1181
Farm Working Expenses 274,065 453 849
Earnings Eefore Interest, Drawings and Tax 107,031 179 33
Total Debt Servicing 47,593 &0 15
Farm Working Expenses as a % of Gross Farm Income 73
Debt Servicing as % of Gross Farm Income 125
Debt Servicing as % of EBIT 445
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MACFARLANE RURAL BUSINESS LTD

BUDGET SUMMARY

3,228 Su or Ha
TOTALS 5 perSu TOTALS SperSu
WAGES 90,500 28.0 SHEEP 224273
ANIMAL HEALTH 13,685 4.2 WoOoL 26,933
STOCKFEED PURCHASED CATTLE 170,531
OTHER 5TOCK EXPENSES 4 542 1.5 MILK
FEED CONSERVATION 3680 1.1 DEER
CONTRACTING 16,000 5.0 VELVET
CARTAGE 1,154 0.4 GRAIN AND PULSE PRODUCE
FERTILISER & LIME 45 631 14.5 Previous Y1 Sales
SEEDS & TREATMENT 11,258 3.5 Current ¥ Sales
SACKS & SEED DRESSING Unsold At Year End
WEED & PEST CONTROL 21483 6.7 SMALL SEED PRODUCE
REPAIRS & MAINTENANCE 10,600 3.3 Previous Y1 Sales
WVEHICLE EXPENSES 17,158 5.3 Current ¥t Sales
ELECTRICITY 7,360 2.3 Unsold At Year End
OTHER WORKING EXPS MISCELLANEQUS INCOME 4,055
ADMINISTRATION 12,500 39
STANDING CHARGES 17,125 5.3 STOCK PURCHASES
Sheep -26.800
Catile -16,000
Deer
Other
CASH FARM WORKING EXPENSES 274,065 &4.9 CASH FARM INCOME 381,096 1181
CASH FARM WORKING PROFIT 107,034 33.2
DEET SERVICING
Mortgage 43578 135
Term Interest
Current Account 4015 1.2
Rent
Other
CASH OPERATING EXPENSES 321,659 99.6 CASH OPERATING INCOME 381,096 1181
CASH OPERATING SURPLUS/DEFICTT 59,437 15.4
PERSONAL DRAWINGS MON OPERATING INCOME
OTHER. PER.SONAL
TAXATION 6,506 20
CAPITAL PURCHASES & PAYMENTS 37,750 11.7 INVESTMENT INCOME
INWVESTMENTS
UNPAID ACCOUNTS
TOTAL CASH EXPENDITURE 365,915 113.4 TOTAL CASH INCOME 381,096 1181
TOTAL CASH SURPLUS/DEFICIT 15,181 47
Change in value of stock on hand
Change in value of produce on hand
Depreciation
TRUE SURPLUS/DEFICIT 15,181 47
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1.1.1.2. Farmax biophysical modelling

Figure 1.1.1.2.1. Red Meat / Hill Country: Status Quo. Average pasture covers, whole farm, long term
steady-state basis.

FARMAX Pasture Cover for MfE Scenario Testing
YOUR ADVANTAGE Jul 19 - Jun 20
== Pasture Cover
== Minimum Cover
2500
2000
/ o— —-_‘—-_.__\
Cover 1500 4= // \
(kgDM/ha) e L'_'_J
1000
500
(kgDM/ha) Start J A S O N D J E: M A M J

Pasture Cover | 1,562 [ 1,453 1,468 1,570 1,740 1,848 1,950 1,977 1872 1,837 1,792 1694 1,542
Minimum 598 | 602 916 1,260 1,406 1,328 1,367 1,269 1424 1423 1381 883 593
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Figure 1.1.1.2.2. Red Meat / Hill Country: Status Quo. Fodder crops, long term steady-state basis. a)
sprinkler block, b) centre pivot block.

a)
FARMAX Crops for MfE Scenario Testing : Sprinklers
Hous MfE Scenario Testing, Jul 19 - Jun 20
254
20
T
=
T 15 1 Forage Rape 2 (no cost)
<
10
Rape 3 (no cost) Annual Ryegrass 2 Forage Rape 4
5 .
Rape
J A S [e] N D J F M A M J
b)
FARMAX Crops for MfE Scenario Testing : Pivot
! MfE Scenario Testing, Jul 19 - Jun 20
Greenfeed Oats
454
40 1Annual Ryegrass (no cost) Fodder beet
354
Fodder beet 2 (no cost) Rape 2
30 1
)
w251
4
<
20
154
104
5 -
T T T T T T T T T T T T
J A S (0] N D J F M A M J
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Figure 1.1.1.2.3. Red Meat / Hill Country: Status Quo. Livestock reconciliation.

FARMAX Stock Reconciliation Reconciliation for MfE Scenario Testing
YOURABVANTAGE Jul 19 - Jun 20
Stock Class Open AgedOut Agedin Born Wean Die Buy Sell Tr. In Tr.Out  Close
Ewe Lamb 825 525 300
Ewe Hogget 300 300
Ewe 1100 30 270 300 1100
Ram 16 15
Mixed Lamb 1038 350 1913 525
Total Sheep 1415 1863 30 350 2183 825 825 1415
1-Year Heifer 75 75
2-Year Heifer 75 45 30
Cow 160 4 26 30 160
Bull Calf 75 75
1-Year Bull 75 75
Bull 5 5
Total Beef 315 150 4 146 30 30 315
1.1.1.3. Overseer nutrient modelling
Table 1.1.1.3.1. Red Meat / Hill Country: Status Quo — Whole farm nutrient budget.
Farm name: Red Meat - Status Quo (Status Quo)
Farm Nutrient Budget - Whole farm
N P K 5 Ca Mg MNa
(ka/ha/yr)
Nutrients added
Fertiliser, lime & other 17 5 1 20 73 1 1
Rain/clover M fixation 40 0 3 6 3 7 38
Irrigation 1 0 0 1 3 1 3
Supplements imported 0 0 0 0 0 0 0
MNutrients removed
As products 4 1 0 1 1 0 0
Exported effluent 0 0 0 0 0 0 0
As supplements 0 0 0 0 0 0 0
To atmespheric 19 0 0 0 0 0 0
To water 19 04 6 35 24 2 12
Change in internal pools
Plant material 2 0 0 1 0 0 0
Qrganic pool 11 7 0 -11 0 0 a
Inorganic mineral 0 0 -24 0 ] -4 -3
Inorganic seil pool 3 -4 22 0 45 10 34
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Table 1.1.1.3.2 Red Meat / Hill Country: Status Quo — Nitrogen block report.

Farm name: Red Meat - Status Quo (Status Quo)

Block Nitrogen

Block name Total N lost N lost to water N in N surplus Added N **
(kg Nfyr) (kg N/ha/yr) drainage * (kg N/ha/yr) (kg N/ha/yr)
(ppm)
Hill Oma Tussoc 4976 14 N/A 30 0
Downs ClaTussoc 432 7 27 28 0
Downs Cla Dev 589 10 38 61 14
Downs Cla PP>WRape 876 146 44.8 60 51
Downs Cla WRape>Pasja/PP 651 109 34.8 53 57
KL PP 203 17 51 190 109
KL PP>MG Rape 411 69 21.2 94 88
KL MGRape=>Ita/WRape 355 59 16.8 94 98
KL Ita/WRape>PP 83 14 41 111 109
pvt PP 527 18 51 206 109
pvt PP>0Oat/Ita 460 66 18.0 122 84
pvt Oat/lta>FBeet 970 139 377 146 154
pvt FBeet>SRape 713 102 27.2 73 78
DL flat 236 10 38 66 14
Lucerne 74 19 74 18 0
Other farm sources 31
Whole farm 11588 19
Less N removed in wetlands 0
Farm output 11588 19
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Table 1.1.1.3.3. Red Meat / Hill Country: Status Quo — Phosphorus block report.

Farm name: Red Meat - Status Quo (Status Quo)

Block Phosphorus

Block name Total P lost P lost P loss categories
(kg P/yr) (kg P/ha/yr) Soil Fertiliser Effluent

Hill Oma Tussoc 140 04 Low nfa n/a
Downs ClaTussoc 23 0.4 Low nfa nfa
Downs Cla Dev 23 0.4 Low Low n/a
Downs Cla PP>WRape 2 04 n/a n/a n/a
Downs Cla WRape>Pasja/PP 2 04 n/a n/a n/a
KL PP 1 01 Low Low nfa
KL PP>MG Rape 1 01 n/a n/a n/a
KL MGRape=>Ita/WRape 1 01 n/a n/a n/a
KL Ita/WRape>PP 1 01 nfa n/a nfa
pvt PP 12 0.4 Low Low nfa
pvt PP=0Oat/Ita b 09 n/a n/a n/a
pvt Oat/Ita>FBeet 11 16 n/a nfa n/a
pvt FBeet=5Rape 7 1 nfa nfa n/a
DL flat 0 0 Low Low n/a
Lucerne 1] ] Low Low n/a
Other farm sources 31

Whole farm 260 04
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Table 1.1.1.3.4. Red Meat / Hill Country: Status Quo — Farm greenhouse gas emissions.
Farm name: Red Meat - Status Quo (Status Quo)

Farm Greenhouse Gas Emissions

Based on total farm area Current
farm

Units: Use default

Methane 2026
Enteric 1993
Dung 32
Effluent 0

N20 emissions 1917
Excreta paddock 1349
Excreta effluent 0
N fertiliser 268
Crops 4
Indirect 298

CO2 emissions 250
Electricity 16
Fuel 44
N fertiliser 38
Fertilizer and organic inputs 58
Lime a7
Supplements 2
Animal transport 1 [ c02 emissions M Methane
Other 3 [ N20 emissions

Total | 4193

This report has been developed using IPCC global warming potentials
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1.1.2. Dairy

1.1.2.1. Financial budget summary detail

[
MACFARLANE RURAL BEUSINESS LTD

B—
PHYSICAL PRODUCTION SUMMARY

Dwar stock unita
Fawning percentage

Valvat'stag
Ay, Valvat Prica/ky

DEER INCOME/SU

Gross Seed 2
Clover

Othar Small Seed

TOTAL AREA

FRODUCE INCOMEHA

Farm | Client MIE File Name Diairy - Status Quo
Business Year 2020-21 Date Printed 5/08/2019
Total Farm Area (ha) 318 Prepared By: MRE
Total Effective Area (ha) 300
Total Il.llﬂ 5 produced: 434, 008 Stocking Rete 3.3
SHEEP CATTLE
Ewas Cows 1,000
Ewa Hoggets Halfars 240
Male Hoggets Helfer Calves 250
Wathers Male Calves
Rams Steers/Bulls

Bulls
TOTAL SHEEP TOTAL CATTLE 1,490
Sheap stook units Cattle stock units £.200
Lambing percantage Calving parcantage
Woollshesp S.U Cows in Milk
Ay, Woel Price/kg kgMS foow

kgME tha 1.450
SHEEP INCOME/SU CATTLE INCOME/SU 338
DEER PRODUCE
M.A, Hinds Crop Aren Yield/Ha
R 2yr Hinds M. Wheat
R 1yr Hinds F.\Wheat
Riyr Stags Cats
R 2yr Stags Barlay
M.A, Stags Faas

Othar Grain

TOTAL DEER Grass Seed 1

IFINANCIAL INDICES

Total Cash Farm Income

Change in Value of Stock on Hand
Change in Value of Preduce on Hand
Gross Farm Income

Farm Working Expenses

Earnings Before Interest, Drawings and Tax
Total Dabl Servicing

Debt Servicing as % of Gross Farm Income

Cebt Strv-nlﬁ a3 % of EBIT

Farm Working Expenses as & % of Gross Farm Income

Total § 5'ha
2,911,308 @704
2,811,308 0,704
1,833,772 8,113
1,077,536 3,502

826,524 2,280
23
24
4

Sikghs

889
4,22
2.48
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MACFARLAME RURAL BUSINESS LTD BUDGET SUMMARY
434,996 5u or Ha

TOTAL S SkghMS TOTALS SkgMS
WAGES 338,478 0.78 SHEEF
ANIMAL HEALTH 123,000 0.28 WOOL
STOCKFEED PURCHASED 535,280 1.48 CATTLE 208,300
OTHER STOCHK EXFEMSES 77.530 0.18 MILK 2,608,873
FEED COMSERWVATION 3,240 0.01 DEER
COMNTRACTIMG 3,880 0.01 VELVET
CARTAGE 2,740 0.01 GRAIN AND PULSE PRODUCE
FERTILIZER & LIME 196,218 0.45 Frevious r Sales
SEEDS & TREATMENT 38,000 0.08 Current ¥'r Sales
SACKS & SEED DRESSING Unsaold At Year End
WEED & PEET CONTROL 2,455 0.01 SMALL SEED PRODUCE
REFAIRE & MAINTEMNAMCE 100,075 0.23 Frevious 'r Sales
VEHICLE EXFPEMSES 52,500 0.12 Current ¥'r Sales
ELECTRICITY 80,850 0.19 Unsold At Year End
OTHER WORKING EXPS 156,330 0.04 MISCELLAMEQUSE INCOME 137,033
ADMINISTRATION 35,000 0.08
STAMDING CHARGES 128,308 0.30 STOCHK. PURCHASES
Sheep
Cattle -44,000
Deer
Cther
CASH FARM WORKING EXPENSES  1,B33,772 4,22 CASH FARM INCOME 2,911,308 889
CASH FARM WORKING PROFIT 1,077 535 2,458
DEBT SERVICING
Mortgage 831,750 1.87
Term Interest
Current Account 4834 0.01
Rent
COthar
CASH OPERATING EXPENSES 2,520,356 578 CASH OPERATING INCOME 2,511,308 8569
CASH OPERATING SURPLUS/DEFICIT 230,951 0.80
FERSCOMAL DRAWINGS MOMN OFERATING INCOME
OTHER FERSOMAL
TAXATION 87,773 0.20
CAFITAL PURCHASES & PAYMENTS 88,375 0.23 INWVESTMENT INCOME
INWVESTMENTS
UMPAID ACCOUNTS
TOTAL CASH EXPENDITURE 2,706 504 8,22 TOTAL CASH INCOME 2,911,308 859
TOTAL CASH SURPLUS/DEFICIT 204 803 0.47

Change in value of stock on hand

Change in value of produce on hand

Depreciation

TRUE SURFLUSIDEFICIT 204,803 0.47

Impact of possible environmental policy interventions on case study farms

13



1.1.2.2. Farmax biophysical modelling

Figure 1.1.2.2.1. Dairy: Status Quo. Farmax biophysical summary of the dairy farm program, long term

steady-state basis.

(*) feed eaten by females > 20 months old / peak cows milked

FARMAX Physical Summary for MfE Dairy

Dairv 7.1.2.41 Jun 18 - May 19

Category Description Value Units

Farm Effective Area 300 ha
Stocking Rate 383 cows/ha
Potential Pasture Growth 14.2 t DM/ha
Nitrogen Use 215 kg N/ha
Feed Conversion Efficiency (eaten) 10.6 kg DM eaten/kg MS

Herd Cow Numbers (1st July) 1,030 cows
Peak Cows Milked 1,000 cows
Days in Milk 0 days
Avg. BCS at calving 49 BCS
Liveweight 1,421 kg/ha

Production Milk Solids total 434,996 kg

(to Factory) Milk Solids per ha 1,450 kg/ha
Milk Solids per cow 435 kg/cow
Peak Milk Solids production 2.01 kg/cow/day
Milk Solids as % of live weight 102.0 %

Feeding Pasture Eaten per cow * 3.6 t DM/cow
Supplements Eaten per cow * 0.4 t DM/cow
Off-farm Grazing Eaten per cow * 0.6 t DM/cow
Total Feed Eaten per cow * 4.6 t DM/cow
Pasture Eaten per ha 12.0 t DM/ha
Supplements Eaten per ha 1.5 t DM/ha
Off-farm Grazing Eaten per ha 3.8 t DM/ha
Total Feed Eaten per ha 17.2 t DM/ha
Supplements and Grazing / Feed Eaten * 23.0 %
Bought Feed / Feed Eaten * 4.2 %

Impact of possible environmental policy interventions on case study farms
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Figure 1.1.2.2.2. Dairy: Status Quo. a) Average pasture covers, b) Potential base pasture growth of

dairy platform excluding nitrogen.
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Figure 1.1.2.2.3. Dairy: Status Quo. Crops and silage, whole farm, long term steady-state basis.

FARMAX Crops for [MfE Dairy] Block 2
Dainy 728 MfE Dairy, Jun 18 - May 19
250
Regrassing 1
200 -
C2 Fodder Beet
g ExFB Regrassing
@ 150 -
<
<
100
50
J J A S (o} N D J F M A M

Figure 1.1.2.2.4. Dairy: Status Quo. Supplements used.

FARMAX Supplement Usage Summary for MfE Dairy
Dairv7Ta241 Jun 18 - May 19
tonnes DM offered kg
Feed
Jun 18 Jul 18 Aug 18 Sep 18 Oct18 Nov 18 Dec 18 Jan19 Feb 19 Mar19 Apr19 May 19 Total /milker|

F4 Hay/Straw bought 0 20 8 28 28
C2 Fodder Beet 68 131 199 199
F1 Meal and Grains bought 1 13 20 15 30 20 14 15 5 133 133
F2 Pasture Silage 3 60 39 37 139 139

Total 498 498
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Figure 1.1.2.2.5. Dairy: Status Quo. Feed offered to milking cows, long term steady-state basis.

FARMAX Feed Offered
Dainy TA28 MFE Dairy : Dairy : [MfE Dairy] Dairy : Cows at home, Jun 18 - May 19

20

L[ /N
15 1
J | —
kgDM/hd/day
Offered [T
10
; il

Select a Feed J J F M A M
Pasture 13.8 11.5 14.2 171 16.3 16.5 17.9 171 16.5 13.5 8.9
1.0 1.0 0.8 0.5 1.0 0.6 0.5 0.5 0.2
3.0 3.0 1.3 2.0
C2 Fodder Beet 25 45
F4 Hay/Straw bought
Total (Utilised) 12.8 12.8 13.8 15.0 14.8 14.6 15.2 15.0 14.5 13.9 13.2

Figure 1.1.2.2.6. Dairy: Status Quo. Lactation curve. Long-term steady state basis.

FARMAX Milk Solids for MfE Dairy
Daiv 72 Jun 18 - May 19
Milk Solids Il Milk Solids

2.0 r-u
o

N\

N
o

Milksolids production (kg/cow/day)

o
3
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1.1.2.3. Overseer nutrient modelling

Table 1.1.2.3.1 Dairy: Status Quo — Whole farm nutrient budget.

Farm name: MFE Dairy model base Overseer file (2015/20)

Farm Nutrient Budget - Whole farm

N P K 5 Ca Mg MNa
(kg/ha/yr)
Nutrients added
Fertiliser, lime & other 215 23 2 43 58 7 1
Rain/clover M fixation 116 0 2 4 2 4 19
Irrigation 11 0 7 11 39 9 40
Supplements imported 19 3 12 2 3 1 1
Nutrients removed
As products 93 16 22 5 20 2 6
Exported effluent 0 0 0 0 0 0 0
As supplements 2 ] 2 0 0 ] 0
To atmospheric 96 0 0 0 0 0 0
To water 66 15 10 57 73 4 13
Change in internal pools
Plant material -1 0 -5 1 0 0 0
QOrganic pool 102 15 0 -4 0 ] 0
Incrganic mineral 0 0 -40 0 -1 -1 -2
Inorganic soil pool 4 -6 34 0 11 20 44
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Table 1.1.2.3.2 Dairy: Status Quo — Nitrogen block report.

Farm name: MFE Dairy model base Overseer file (2019/20)

Block Nitrogen

Block name Total N lost M lost to water M in M surplus Added N **
(kg N/yr) (kg N/ha/yr) drainage * (kg N/ha/yr) (kg N/ha/yr)
(ppm)
(F) Eff S.Pivot Darn_4a.2 1438 48 24.0 301 359
(F) Eff K Line Darn_4a.2 489 122 29.1 368 359
(F) Eff S.Pivot Darn_da.2 401 50 25.1 314 359
(F) Eff Kline Darn_4a.2 489 122 29.1 368 359
(F) Non Eff Pivot Darn_4a.2 828 36 18.1 227 245
(F)Non Eff K Line Darn_da.2 2329 93 223 260 245
(F) Non Eff K Line Darn_4a.2 497 99 23.8 280 245
(F) Non Eff K Line Raka_2a.1 1455 112 26.3 278 245
(F) Eff K Line Raka_2a.1 1707 131 30.6 348 325
(R} Mon Eff K Line Timu_la.1 6223 76 19.2 255 245
(F) Eff Pivot Darn_4a.2 ## 1106 41 226 288 325
Trees and Scrub 22 2 M/A
MB Pasture K Line Darn_4a.2 Ti2 96 231 271 245
MNB Pasture K Line Darm_4a.2 221 110 26.4 316 245
MB Pasture Pivot Darn_da.2 ## 997 32 21.0 222 245
MNB Pasture Pivot Darn_4a.2 ## 186 33 221 240 245
Fodder Beet 1812 181 86.3 -12 116
Other farm sources 47
Whole farm 21017 66
Less M removed in wetlands 0
Farm output 21017 66
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Table 1.1.2.3.3 Dairy: Status Quo — Phosphorus block report.

Farm name: MFE Dairy model base Overseer file (2019/20)

Block Phosphorus
Block name Total P lost P lost P loss categories
(kg P/yr) (kg P/ha/yr) <ol Fertiliser Effluent
(F) Eff S.Pivot Darn_4a.2 8 03 Low Low Low
(F) Eff K Line Darn_4a.2 2 0.6 Low Low Low
(F) Eff S.Pivot Darn_4a.2 2 03 Low Low Low
(F) Eff Kline Darn_da.2 2 06 Low Low Low
(F) MNon Eff Pivot Darn_4a.2 [ 0.3 Low Low n/a
(F)Non Eff K Line Darn_4a.2 14 0.6 Low Low n/a
(F) Mon Eff K Line Darn_4a.2 3 06 Low Low n/a
(F) Non Eff K Line Raka_2a.1 24 18 High Medium * r/a
(F) Eff K Line Raka_2a.1 25 19 High Medium Medium
(R} Non Eff K Line Timu_la.1 195 24 High High * n/a
(F) Eff Pivot Darn_4a.2 ## 7 03 Low Low Low
Trees and Scrub 1 01 n/a n/a n/a
NB Pasture K Line Darn_4a.2 5 0.6 Low Low n/a
MB Pasture K Line Darn_4a.2 1 0.6 Low Low n/a
MB Pasture Pivot Darn_da.2 ## 4 01 Low Low n/a
ME Pasture Pivot Darn_4a 2 ## 1 01 Low Low n/a
Fodder Beet 3 0.3 n/a n/a n/a
Other farm sources 160
Whole farm 463 15
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Table 1.1.2.3.4. Dairy: Status Quo — Farm greenhouse gas emissions.

Farm name: MFE Dairy model base Overseer file (2019/20)

Farm Greenhouse Gas Emissions

Based on total farm area Current

farm

Units: CO2 equivalents (kg/ha/fyr)

Methane 8919
Enteric 8775
Dung 103
Effluent 41

N20 emissions 6680
Excreta paddock 3868
Excreta effluent 19
N fertiliser 1691
Crops 3
Indirect 1099

CO2 emissions 1735
Electricity 333
Fuel 72
N fertiliser 835
Fertilizer and organic inputs 86
Lime 0
Supplements 279
Animal transport 5 [ 02 emissions [ Methane
Other 125 [ N20 emissions

Total 17334
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1.1.3. Dairy support

1.1.3.1. Financial budget summary detail

MACFARLANE RURAL BUSINESS LTD

PHYSICAL PRODUCTION SUMMARY

DEER INCOME/EU

PRODUCE INCOME/HA

Farm | Client MIE File Mame Dairy Support - Status Quo
Business Year 201920 Date Printed 5082019
Total Farm Area (ha) 475 Prepared By: Jarmia Gerden
Total Effective Area (ha) 480
Total Stock Units Wintered: 2,381 Stooking Rate: 5.1
SHEEP CATTLE
Ewas Cows
Ewa Hoggats Huifers
Male Hoggets Hueifer Calvas 472
Wathars Male Calves 1086
Rams Stears/Bulls
Bulls
TOTAL SHEEF TOTAL CATTLE &77
Sheap stock units Caitle stock units 2.381
Lambing percantage Calving percantage
Waoollsheep 5.1 Cows in Milk
Ay, Wool Prica/kg kgM3s foow
kgMs tha

SHEEF INCOME/SU CATTLE INCOME/SU 585
DEER PRODUCE
M.A. Hinds Crop Area YiwldiHa
R 2yr Hinds M. Whast
R 1yr Hinds F.Whaat 325
Riyr Stags Oats 840
R 2yr Stags Barlay
M.A. Stags Paas

Othar Grain
TOTAL DEER Grass Sead 1.
Daar stock unita Grass Sead 2.

Clover
Fawning peroentage Other Small Seed
Velvat'stag
Av, Velvat Pricalkg

TOTAL AREA 385

2,8M

FINANCIAL INDICES

Total Cash Farm Income

Change in Value of Stock on Hand
Changa in Value of Preduce on Hand
Gross Farm Incomae

Farm Working Expenses

Eamings Before Interest, Drawings and Tax
Total Dabt Servicing

Dbt Servicing as % of Gross Farm Income
Dabt Sarvicing as % of EBIT

Farm Working Expenses as & % of Gross Farm Incoma

Total § §tha
1,448,792 3,144
1,448,792 3,144

w5e, e 2,084
488,001 1,081
350,824 a3
o
24
72

$su
B813

813

207
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MACFARLANE RURAL BUSINESS LTD

BUDGET SUMMARY

460 Suor Ha
TOTAL § TOTAL S
WAGES 138.400 301 SHEEP
ANIMAL HEALTH B.442 21 WooL
STOCKFEED PURCHASED 33.250 T2 CATTLE 1,812,285
OTHER STOCK EXPENSES 1.000 2 MILKE
FEED COMSERWVATION T5.840 165 DEER
COMNTRACTIMG TH.142 183 VELVET
CARTAGE 13.015 28 GRAIM AND FULSE FRODUCE
FERTILISER & LIME 182,402 418 Previous ¥r Sales
SEEDS & TREATMENT 81.335 133 Current %'r Sales 110,638
SACKS & SEED DRESSING Unsold At Year End
WEED & PEST COMTROL 128,338 281 EMALL SEED PRODUCE
REFAIRS & MAINTENAMNCE 30.500 88 Previous ¥r Sales
WEHICLE EXFPEMESES 33.500 T3 Current ¥'r Sales
ELECTRICITY 2,400 5 Unsold At Year End
OTHER WORKIMNG EXPS MISCELLAMEOQUS INCOME 2,500
ADMIMNISTRATION 18,000 a1
SETAMNDING CHARGES 144 228 314 STOCK PURCHASES
Sheep
Caftle -278, 540
Dieer
Cther
CASH FARM WORKING EXPENSES 958,792 2.084 CASH FARM INCOME 1,448 752 3,145
CASH FARM WORKING PROFIT 488,001 1,081
DEBT SERVICING
Mortgage 336,150 731
Term Interest
Cwurrent Account 14 874 32
Rent
Cther
CASH OPERATING EXFPENSES 1,308,616 2,847 CASH OPERATING INCOME 1,448,752 3,145
CASH OPERATING SURPLUS/IDEFICIT 137,176 288
FERSOMAL DRAWINGS HOMN OPERATING INCOME
OTHER PERSOMAL
TAXATION 16.813 3G
CAPITAL PURCHASES & PAYMENTSE 81.800 178 INVESTMEMT INCOME
INVESTMENTS
UMNPAID ACCOUNTS
TOTAL CASH EXPENDITURE 1,408,025 3.081 TOTAL CASH INCOME 1,448 752 3,145
TOTAL CASH SURPLUS/DEFICIT 38,763 a4
Change in value of stock on hand
Chamge in value of produce on hand
Depreciation
TRUE SURFPLUS/DEFICIT 38,763 a4
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1.1.3.2. Farmax biophysical modelling

Figure 1.1.3.2.1. Dairy support: Status Quo. Average pasture covers, whole farm, long term steady-

state basis.
FARMAX Pasture Cover for MfE Scenario Testing
Sep 72001 Jul 19 - Jun 20
== Pasture Cover
== Minimum Cover
2500
2000 /1 \V s
Cover g9 — "
(kgDM/ha) -
1000
500
(kgDM/ha) ~ Start | J A S o N D J F M A M J
Pasture Cover | 1,602 | 1,684 | 2,057 | 2,227 | 2,083 | 2,371 | 2,447 | 2,258 | 2,304 | 2,323 | 2,013 | 1,459 | 1,602
Minimum 21 21 44 | 1,696 | 1,843 | 1,989 | 2,095 | 2,077 | 1,704 | 1,680 | 1,749 | 1,516 | 16

Figure 1.1.3.2.2. Dairy support: Status Quo. Crops and silage, whole farm, long term steady-state basis.
a) Irrigated block, b) Dryland block 1, c) Dryland block 2.

a)
FARMAX Crops for MfE Scenario Testing : Irrigated
sBD 7208l e MIE Scenario Testing, Jul 19 - Jun 20
250
Pasture Silage
200
Fodder beet
Fodder )
E 150 beet 2 (no cost) Barley Silage Kale
o
|9
< Kale 2 (no cost) Barley Grain
100
507 Pasture Silage 2
Pasture Silage 3
T T
J A S o N D J F M A M J
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b)

FARMAX Crops for MfE Scenario Testing : Dry (Adj. to Irr)
38072203 MIE Scenario Testing, Jul 19 - Jun 20
Fodder beet
201  Fodder :
beet 2 (no cost) Barley Silage Kale
15 Kale 2 (no cost) Barley Grain
g
@
<104
Pasture Silage
5 .
Pasture Silage 3
Pasture Silage 2
J A s 0 N D J F M A M
c)
FARMAX Crops for MfE Scenario Testing : Dryland
sBoT2288 MIE Scenario Testing, Jul 19 - Jun 20
160 4 Kale
1409 Kale 2 (no cost) Fodder beet
120
Fodder beet 2 (no cost) Forage Rape
=100
2 80+
Pasture Silage
60 -
40 +
20
T T T T T T T T T T T T T T
J A s 0 N D J F M A M
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Figure 1.1.3.2.3. Dairy support: Status Quo. Whole farm, long term steady-state basis: a) relative mob
sizes throughout the year; b) livestock reconciliation by month.

a)
FARMAX Mob Sizes for MfE Scenario Testing
sBD 72001 Jul 19 - Jun 20
J A S (o] N D J F M A M J
Dairy cows
[ Cows2 |
[ Cows |
Dairy heifers
[ ] IC Heifers
1-yr Heifers
 — Heifer calves
Dairy heifers 2
[ Yearling bulls__]
Steer Beef
Steer Calf
R1/R2 Steers
2-Year Steers ]
b)
FARMAX  Stock Reconciliation Numbers by Month for MfE Scenario Testing
SBD 7.2.1.81 Jul 19 - Jun 20
(end of month) Jul19 Aug19 Sep19 Oct19 Nov19 Dec19 Jan20 Feb20 Mar20 Apr20 May20 Jun20
Heifer Calf 230 460 460 460 460 460 460 460
1-Year Heifer 460 460 460 460 460 460 460 460 460 437 437 437
2-Year Heifer
Cow 1700 1700
1-Year Bull 13 13
Steer Calf 75 155 155 154 154 314 473 472
1-Year Steer 472 471 471 471 470 470 451 399 323 161 121 105
2-Year Steer 105 105 105 53
Total Beef 2737 1036 1036 997 1248 1545 1526 1473 1397 1372 1491 3174
Impact of possible environmental policy interventions on case study farms 26




1.1.3.3. Overseer nutrient modelling
Table 1.1.3.3.1. Dairy support: Status Quo — Whole farm nutrient budget.

Farm name: Dairy Support Farm - Base - INC Cows + Incr Supplements
(2019)

Farm Nutrient Budget - Whole farm

N P K 5 Ca Mg Ma
(kg/ha/yr)
MNutrients added
Fertiliser, lime & other 146 31 12 19 85 1 8
Rain/clover N fixation 27 0 2 4 2 4 15
Irrigation 2 0 1 2 9 2 9
Supplements imported 4 0 11 1 2 1 1
MNutrients removed
As preducts 11 3 3 1 2 1 0
Exported effluent 0 0 0 0 1] 0 0
As supplements, crop exports 26 4 25 3 & 2 1
To atmespheric 46 0 0 0 0 0 0
To water 68 0.2 11 42 98 9 25
Change in internal pools
Plant material -108 -14 -94 -12 -48 -9 -21
Organic pool 105 1 1 -8 1] 0 0
Inorganic mineral 0 3 -17 0 -2 -4 -4
Inorganic seil pool 33 35 97 0 41 9 31
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Table 1.1.3.3.2. Dairy support: Status Quo — Nitrogen block report.

Farm name: Dairy Suppert Farm - Base - INC Cows + Incr Supplements
(2019)

Block Nitrogen

Block name Total N lost M lost to water N in N surplus Added N **
(kg Nfyr) (kg N/ha/yr) drainage * (kg N/ha/yr) (kg N/hayr)
(ppm)

Irrigated 4148 32 7.3 209 189
DLC- Silage 49 17 5.0 45 189
OG- FB 4017 124 217 184 118
FB- Ba Si- Ka 5455 168 36.1 151 187
Ba Sil - Ka - Ba -NG 4440 137 27.3 108 160
DLC - OG- FB 474 158 41.8 559 118
DLC - FB- Ba Si - Ka 507 169 43.2 615 187
DLC - Ba Sil - Ka - Ba - NG 488 163 345 462 148
DL Corners 373 25 71 182 159
DL- OG- Ka 1676 67 18.6 213 141
DLKa - FB 2094 83 21.8 206 105
DL - FB - FoRa - NG 4727 188 48.0 114 68
Rolling DL Pasture 2089 23 6.4 141 99
Rolling DL Silage Pasture 213 27 7.6 113 99
Irr Silage x 3 cuts 531 18 5.0 46 189
Other farm sources 83

Whole farm 31364 68

Less N removed in wetlands 0

Farm output 31364 68
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Table 1.1.3.3.3 Dairy support: Status Quo — Phosphorus block report.

Farm name: Dairy Support Farm - Base - INC Cows + Incr Supplements

(2019)
Block Phosphorus
Block name Total P lost P lost P loss categories
(kg PAym (kg P/hafyn) Sol Fertiiser Effluent

Irrigated 13 01 Low Low n/a
DLC- Silage 0 0 Low Low n/a
OG- FB 8 0.2 n/a nfa nfa
FB- Ba Si - Ka 7 0.2 n/a n/a nfa
Ba Sil - Ka - Ba -NG 5 02 n/a n/a n/a
DLC-0OG-FB 0 01 n/a n/a nfa
DLC - FB- Ba Si - Ka 0 01 n/a nfa nfa
DLC - Ba Sil - Ka - Ba - NG 0 01 n/a n/a n/a
DL Corners 1 0 Low Low n/a
DL - 0G - Ka 3 01 n/a nfa n/a
DLKa-FB 4 01 nfa nfa nfa
DL - FB - Fo Ra - NG 3 01 n/a n/a n/a
Rolling DL Pasture 14 0.2 Low Low n/a
Rolling DL Silage Pasture 1 02 Low Low nfa
Irr Silage x 3 cuts 1 0 Low Low n/a
Other farm sources 39
Whale farm 102 0.2
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Table 1.1.3.3.4 Dairy support: Status Quo — Farm greenhouse gas emissions.

Farm name: Dairy Support Farm - Base - INC Cows + Incr Supplements

(2019)

Farm Greenhouse Gas Emissions

Based on total farm area
Units: Use default

Current
farm

Methane
Enteric
Dung
Effluent

N20 emissions
Excreta paddock
Excreta effluent
N fertiliser
Crops
Indirect

CO2 emissions
Electricity
Fuel
N fertiliser
Fertiliser and organic inputs
Lime
Supplements
Animal transport
Other

Total

5301
5174
126

3357
1572

802

953

1094
54
157
483
210
83
47
22 [ 02 emissions [ Methane

40 [ N20 emissions

9752
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1.1.4. Arable mixed cropping

1.1.4.1. Financial budget summary detail

MACFARLANE RURAL BUSINESS LTD PHYSICAL PRODUCTION SUMMARY
Farm / Client MRE Arable Mixed Crop Farm File Name WIE Arable - STATUS QUO
Busginess Year 201713 Date Printed 410672019
Total Farm Area (ha) 348 Prepared By: Anton Nicholls
Total Effective Area (ha) 325
Total Stock Units Wintered: Stocking Rate:
SHEEP CATTLE
Ewes Cows
Ewe Hoggeis Heifers
Male Hoggets Heifer Calves
Wethers Male Calves
Rams Steers/Bulls
Bulls
TOTAL SHEEP TOTAL CATTLE
Sheep stock units Cattle stock wnits
Lambing percentage Calving percentage
Woolsheep 5.U. Cows in Milk
Av. \Wool Pricefkg 450 kghiS fcow
kgMS /ha

SHEEF INCOME/SU CATTLE INCOMESSU
DEER PRODUCE
M.A. Hinds Crop Area  Yield thha
R 2yr Hinds 1. Wheat 45.0 10.0
R 1yr Hinds F.\Wheat 45.0 13.0
Riyr Stags Barley 45.0 9.0
R 2yt Stags Triticale
M.A. Stags Peas - Vining 45.0 3.6

Ryegrass seed 450 25
TOTAL DEER Clover - White 45.0 0.5
Deer stock units Linseed 15.0 3.0

Sunflowers 15.0 32
Fawming percentage Hemp 15.0 1.0
Vehet'stag Other
A, Velvet Price/kg Other

Other

TOTAL AREA 3
DEER INCOME/SU PRODUCE INCOME/HA 39M
FINAMCIAL INDICES

Total S/ha Sisu

Total Cash Farm Income 1,534,634 4722
Change in Value of Stock on Hand
Change in Value of Produce on Hand
Gross Farm Income 1,534 634 4722
Farm Working Expenses 959 222 2,982
Eamings Before Interest, Drawings and Tax 565,412 1,740
Total Debt Servicing 318273 979
Farm Working Expenses as a % of Gross Farm Income 63
Debt Servicing as % of Gross Farm Income: 21
Debt Servicing as % of EBIT 56
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MACFARLANE RURAL BUSINESS LTD

BUDGET SUMMARY

325 Su or Ha
TOTAL 3 TOTAL S
WAGES 175,453 540 SHEEP 01,402
AMIMAL HEALTH 7,350 23 WooL 19,845
STOCKFEED PURCHASED G600 2 CATTLE
OTHER STOCK EXPENSES 2,000 G MILK
FEED CONSERVATION 2433 75 DEER
CONTRACTING 19,992 62 VELVET
CARTAGE 55,456 171 GRAIN AND PULSE PRODUCE
FERTILISER & LIME 124,094 332 Previous YT Sales 291,600
SEEDS & TREATMENT 65,465 205 Current %1 Sales 451,700
SACKS & SEED DRESSING 58,638 180 Unsold At Year End 291,600
WEED & PEST CONTROL 160,365 4593 SMALL SEED PRODUCE
REPAIRS & MAINTEMANCE a0,375 155 Previous YT Sales 229,125
WVEHICLE EXPEMSES 83,925 258 Current %1 Sales 265,485
ELECTRICITY 35,150 111 Unsold At Year End 229,125
OTHER WORKING EXPS 29,333 90 MISCELLANEOQUS INCOME 64,557
ADMINISTRATION 27 436 85
STANDING CHARGES 47,130 145 STOCK PURCHASES
Sheep -402,080
Cattle
Deer
Other
CASH FARM WORKING EXPENSES 969,223 2952 CASH FARM INCOME 1,534,634 4722
EBIT / CASH FARM WORKING PROF. 565,412 1,740
DEET SERVICING
Mortgage 285 156 911
Term Interest
Current Account 2117 68
Rent
Other
CASH OPERATING EXPENSES 1,287,496 3,962 CASH OPERATING INCOME 1,634,634 4722
CASH OPERATING SURPLUS/DEFICIT 247139 TE0
PERSOMAL DRAWINGS HON OPERATING INCOME
OTHER PERSOMAL
TAXATION PROVISION FOR &.767 27
CAPITAL PURCHASES & PAYMENTS 218,200 671 INVESTMENT INCOME
INVESTMENTS
UNPAID ACCOUNTS
TOTAL CASH EXPENDITURE 1,614,463 4 680 TOTAL CASH INCOME 1,634,634 4722
TOTAL CASH SURPLUS/DEFICIT 20172 g2
Change in value of stock on hand
Change in value of produce on hand
Depreciation
TRUE SURPLUS/DEFICIT 20172 62
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1.1.4.2. Farmax biophysical modelling

Figure 1.1.4.2.1 Arable mixed cropping: Status Quo. Average pasture covers, whole farm, long term
steady-state basis.

B Actual Cover
B Minimum Cover

kaDMmha

Figure 1.1.4.2.2. Arable mixed cropping: Status Quo. Crops and silage, whole farm, long term steady-
state basis.

300 4

250

n
8

Area (ha)
5

g

8

J A s o N D J F M A M J

Figure 1.1.4.2.3. Arable mixed cropping: Status Quo. Whole farm, long term steady-state basis: a)
relative mob sizes throughout the year; b) livestock reconciliation by month.

a)
J A S [+ N D J F M A M J
Sheep
Store Lambs
Mixed Lambs born 201
———"Mixed Lambs born 2020
Beef
Heifer Calves born 2019 born

(end of month) Jul 13 Aug 13 Sep 19 Oct 13 Nov 19 Dec 19 Jan 20 Feb 20 Mar 20 Apr 20 May 20 Jun 20
Mixed Lamb 2100 4900 4175 3450
Mixed Hogget 2425 1702 1002
Total Sheep 2425 1702 1002 2100 4900 4175 3450
Heifer Calf 210 210 210 210
Total Beef 210 210 210 210
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1.1.4.3. Overseer nutrient modelling

Table 1.1.4.3.1. Arable mixed cropping: Status Quo — Whole farm nutrient budget.

Farm name: MfE - Arable - Status Quo - 335ha - MAIN (2018)

Farm Nutrient Budget - Whole farm

N p K S Ca
(ka/ha/yr)
Nutrients added
Fertiliser, lime & other 84 22 27 37 39 22
Rain/clover N fixation 144 0 3 5 2 5
Irrigation 8 0 5 8 28 7
Supplements imported 9 1 7 1 2 1
Nutrients remowved
As products 94 27 29 8 8 7 2
Exported effluent 0 0 0 0 0 0 0
As supplements 34 4 27 2 7 1 1
To atmospheric 34 0 0 0 1] 0 0
To water 24 0.5 7 56 53 5 10
Change in internal pools
Plant material 103 8 21 7 7 -1
Organic peol -118 -5 0 -22 0 0
Inorganic mineral 0 0 -18 0 -11 -2
Inerganic seil pool 73 -12 -25 0 9 50
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Table 1.1.4.3.2. Arable mixed cropping: Status Quo — Nitrogen block report.

Farm narne: MTE - Arable - Status Quo - 335ha - MAIN (201E]

Block Nitrogen

Block narme Total M lost M lost to water Min M surplus Added N+
(kg Mdyrh (kg Mihadyr) drainage * (kg Mihadyr) (kg Mihadyrh
lppm)

P_Pra_WiC=Wht=Rgs 107 ] 44 -11% 139
P_Pro_Rgs=Foas 129 L 57 44 55
P_Pre_Rgs>Peas=>Wht &O7 k'] 213 56 186
P_Pra Whi=CCx=Lin 34 5 38 -53 107
P_Pre_Wht=CC=5un 34 H A4 -145 15
P_Fre_Wht=CC=Hem 34 1 44 -78 a4
P_Pra_CCQil= GFO= Bly an 16 1.5 7 96
P_Pro_GFQ=Bly=WC 132 7 48 853 L]

P_Pre WL =Wht 582 i 25.4 214 110
O_Pre_Lucernsa 16 2 A8 36 [}

P_wiak_WC=Whi>Rgs 57 [ 39 -83 139
P_Wak_Rgs=FPeas 7 b 58 -29 55
P_\Wak_Rgs>Peas>Wht 550 5% ns 57 186
P_Wak_Wht=CCxLin 17 5 34 -53 197
P_Wak_Wht=CC>5un 17 5 32 -145 15
P_Wiak_Whi= 0C> Hem 17 5 3z -7 i

P_wak_CC> Ol GFO = Bly 273 ki 17.8 -8 96
P_\Wak_GFO > Bl Wi 45 10 63 B54 0

Pk WO Wht GBS 5% 415 131 110
Tr_Pre_WC=Wht=Rgs 137 14 LG -81 119
Tr_Pre_Figs > Peas 178 18 64 -4 55
Tr_Pre_Rgs=Peas=Wht 662 =13 18.1 ES 185
Tr_Pre_Whit=CC»Lin 30 9 28 46 107
Tr_Pre_\Whit>CCx Sun =11 11 14 138 15
Tr_Pre_Wht»CC>Hem B2 1% 57 ] [
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Tr_Pre CC= 0l = GFO= Bly
Tr_Pre_GFO=Bly=\WC
Tr_Pre_WC=Wht
Tr_Wak_WC=Whi=Rgs
Tr_Wak_Rgs=>Peas
Tr_Wak_Rgs=Peas=\Whi
Tr_Wak_Wht=CC>Lin
Tr_Wak_Wht=CC=5un
Tr_Wak_wht>CCxHem
Tr_Wak_CCxQil =GR Bly
Tr_Wak_GFO=Bly=WC
Tr_Wak WC=Wht

Otiher farm souress

Whale farm
Less W removed in wetlands

Farm oulpul

283
101
964
103
207
524
il
37
T
205
71

930

LELH)

B35l

10
a7
Zl
4]

105

23

41

14

186

24

BA
4.1
323
&0

125

5.0
61
114
103
55

507

264

146

96

110
139
55
185
107

15

96

110
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Table 1.1.4.3.3. Arable mixed cropping: Status Quo — Phosphorus block report.

Farm narne: MTE - Arable - Status Quo - 335ha - MAIN (201E)

Block Phosphorus

Elock name Total P lost P st P loss categories
(kg Py (kg P/haiyr) Soil Fertlliger Effluent

P_Pre_\WC=Whi=Fgs 14 o7 na nfa na
P_Pre_Rgs=Faas 4 n2 na nia na
P_Pre_Rgs=Peas=\Wht e 0l nfa néa nfa
P _Pre_Whit={CxLin Z 02 nfa nfa nfa
P_Pre Whi=CC=5un 1 01 nfa nfa n'a
P_Pre_Whit=CC»Hem 1 02 na nfa n'a
P_Pra_CC=0il=GFO = Bly 2 01 na nda na
P_Pre_GFO»Bly=WC 14 o3 n'a nda na
P_Pre_ Wi =Wht Z ol na nfa n/a
D_Pra_Lucems o i Lew Low n/a
P_\Wak WC=\Wht=Rgs g ik nfa nfa n'a
P_\Wak_Rgs=»Peas 2 0z na na na
P_‘Wak_Rigs=Peas='Wht 1 01 e nia na
P_Wak_Wht:=CC=Lin o ol n'a n'a n/a
P _‘Wak_Wht>CC>5un i) ol nfa nfa na
P \Wak Whit=CC= Hem D 01 nfa nfa nfa
P_\Wak_CC=0il»GFO=Bly 1 0l na nia n'a
P_Wak_GFO=> Bly=WC ] ] na nfa n'a
P_Wak_WiC=\wht 1 01 n'a n'a n/a
Tr_Pre_WC»WhtsRys 11 11 na nfa na
Tr_Pre_Rgs=Peas g 03 na néa n/a
Tr_Pre_PepssPeas=Wht 10 1 na nia nfa
Tr_Pre_Whi=CCxLin 3 1 na nfa n'a
Tr_Pre_Whit=CC=Sun 3 1 n'a nda na
Tr_Pre_whixCC=Hem 4 11 na nia na
Tr_Pro OO0 Qil = GF o Bly L 0% na nfa nfa
Tr_Pre GFO=Bly=WC 10 1 na nsa nfa
Tr_Pre_WiC=Wht 8 iE:} na nfa na
Tr_Wak_WC=WhixRgs T 14 na n'a na
Tr_\Wak_Rgs=Peas 4 0.8 na nia na
Tr_Wak_Rgs:=Peas=Wht 4 08 nfa nfa na
Tr_Wak _Whi=CC=Lin Z 0g nfa n'a nfa
Tr_Wak Whit=CC=5un 1 k] na nfa n'a
Tr_Wak_wht=CCxHem F4 1 na néa na
Tr_Wak_CCwOil=GRO = Bly 4 0.8 nfa nfa na
Tr_Wak_GFO=Bly=WC 5 i) na niéa nfa
Tr Wak WC='Wha 4 07 na nfa na
Ciker farm sources 14
Whaole farm 178 05
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Table 1.1.4.3.4. Arable mixed cropping: Status Quo — Farm greenhouse gas emissions.

Farm name: MfE - Arable - Status Quo - 335ha - MAIN (2018)

Farm Greenhouse Gas Emissions

Based on total farm area Current

farm

Units: CO2 equivalents (kg/ha/yr)

Methane 1479
Enteric 1456
Dung 23
Effluent 0

N20 emissions 3352
Excreta paddock 1234
Excreta effluent 0
N fertiliser 1055
Crops 862
Indirect 152

CO2 emissions 1253
Electricity 257
Fuel 154
N fertiliser 253
Fertiliser and organic inputs 301
Lime 49
Supplements 88
Animal transport 4
Other 149

Total 6084

[ c02 emissions I Methane
[ N20 emissions
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1.2.
1.2.1.
1.2.1.1. Financial budget

Dairy

Scenario 1 — Nitrogen Loss Cap

summary detail

[
MACFARLANE RURAL BUSINESS LTD

PHY SICAL PRODUCTION SUMMARY

Farm | Client MIE File Name Dairy - Scenario 1 N Loss Cap
Business Year 2020-21 Date Printed 5/08/2019
Total Farm Area (ha) 318 Prepared By: MRE
Total Effective Area (ha) 300
Total hIM 5 produced: 420,830 Stocking Rate 33
SHEEP CATTLE
Ewas Cows 1.000
Ewe Hoggets Huifars 240
Male Heggets Halfar Calves 280
Wathers Male Calves
Rams Steera/Bulls
Bulis
TOTAL SHEEP TOTAL CATTLE 1.400
Sheap stock units Cattle stock units £.200
Lambing percantage Calving percentage
‘Woollsheap S.U Cows in Milk
Ay, Woeol Prioe/kg kgME foow
kgMS tha 1.402

SHEEF INCOME/SU CATTLE INCOME/SU 328
DEER PRODUCE
M.A, Hinds Crop Aran Yiwld/Ha
R 2yr Hinds MW heat
R 1yr Hinds F Whaat
Riyr Stags Oats
R 2yr Stags Barlay
M.A, Stags Feas

Other Grain
TOTAL DEER Grass Saed 1
Dwar stock unita Grass Saed 2

Clovar
Fawning percentage Othar Small Seed
Valvab'stag
Ay, Velvat Pricalkg

TOTAL AREA
DEER INCOME/SU FRODUCE INCOME/HA
FINANCIAL INDICES

Taotal § §ha SkghsS
Total Cash Farm Income 2,820,780 @403 -
Change in Value of Stock on Hand
Change in Value of Preduce on Hand
Gross Farm Income 2,620,700 @403 B.71
Farm Working Expenses 1,814,140 8,047 4.31
Earnings Before Interast, Drawings and Tax 1,008,820 3,388 239
Total Dabt Sarvicing aar.2ve 2.2 1.03
Farm Working Expenses as & % of Gross Farm Income B4
Debt Servicing as % of Gross Farm Income 24
Dbt Sirmlﬂ s % of EBIT 28
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MACFARLAME RURAL BUSINESS LTD BUDGET SUMMARY
420,620 5u or Ha

TOTAL S SkgMsS TOTALS SkgMs
WAGES 338.478 0.80 SHEEF
ANIMAL HEALTH 123,000 0.28 WOoOL
STOCKFEED PURCHASED 535,280 1.51 CATTLE 208,300
OTHER STOCK EXFEMSES 77.530 0.18 MILK 2,523,780
FEED COMSERWVATION 3,240 0.01 DEER
COMNTRACTIMG 3,880 0.01 VELVET
CARTAGE 2,740 0.01 GRAIN AND PULSE PRODUCE
FERTILIZER & LIME 176,505 0.42 Frevious 'r Sales
SEEDS & TREATMENT 38,000 0.08 Current ¥'r Sales
SACKS & SEED DRESEING Unsaold At Year End
WEED & PEST COMTROL 2,455 0.01 SMALL SEED PRODUCE
REFAIRE & MAINTENAMCE 100,075 0.24 Frevious 'r Sales
VEHICLE EXFPEMSES 52,500 0.12 Current ¥'r Sales
ELECTRICITY 80,850 0.19 Unsold At Year End
OTHER WORKIMNG EXPS 156,330 0.04 MISCELLAMECUS INCOME 132,688
ADMINISTRATION 35,000 0.08
STAMNDING CHARGES 128,308 0.31 STOCHK PURCHASES
Sheep
Cattle -44,000
Deer
Cther
CASH FARM WORKING EXPENSES 1,814,145 4.31 CASH FARM INCOME 2,820,769 8.71
CASH FARM WORKING PROFIT 1,006 620 2,38
DEBT SERVICING
Mortgage 831,750 1.62
Term Interest
Current Account 5528 0.01
Rent
Cithar
CASH OPERATING EXPENSES 2 501 424 585 CASH OPERATING INCOME 2,820,769 8.7
CASH OPERATING SURPLUS/DEFICIT 218,345 0.78
FERSCOMAL DRAWINGS MOMN OFERATING INCOME
OTHER FERZOMAL
TAXATION 584,281 0.18
CAFPITAL PURCHASES & PAYMENTS 88,375 0.23 INWESTMENT INCOME
INWVEETMENTS
UMPAID ACCOUNTS
TOTAL CASH EXPENDITURE 2 666,090 3.34 TOTAL CASH INCOME 2,820,769 8.71
TOTAL CASH SURPLUS/DEFICIT 154 679 0.37

Change in value of stock on hand

Change in value of produce on hand

Depreciation

TRUE SURPLUSI/DEFICIT 154,679 0.37
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1.2.1.2. Farmax biophysical modelling

Figure 1.2.1.2.1. Dairy: Scenario 1 Nitrogen Loss Cap. Farmax biophysical summary of the dairy farm

program, whole farm, long term steady-state basis.

(*) feed eaten by females > 20 months old / peak cows milked

FARMAX Physical Summary for MfE Dairy

Dairv 7.1.2.41 Jun 18 - May 19

Category Description Value Units

Farm Effective Area 300 ha
Stocking Rate 383 cows/ha
Potential Pasture Growth 14.2 t DM/ha
Nitrogen Use 177 kg N/ha
Feed Conversion Efficiency (eaten) 10.7 kg DM eaten/kg MS

Herd Cow Numbers (1st July) 1,030 cows
Peak Cows Milked 1,000 cows
Days in Milk 0 days
Avg. BCS at calving 49 BCS
Liveweight 1,421 kg/ha

Production Milk Solids total 420,630 kg

(to Factory) Milk Solids per ha 1,402 kg/ha
Milk Solids per cow 421 kg/cow
Peak Milk Solids production 2.01 kg/cow/day
Milk Solids as % of live weight 98.7 %

Feeding Pasture Eaten per cow * 35 t DM/cow
Supplements Eaten per cow * 0.4 t DM/cow
Off-farm Grazing Eaten per cow * 0.6 t DM/cow
Total Feed Eaten per cow * 4.5 t DM/cow
Pasture Eaten per ha 11.6 t DM/ha
Supplements Eaten per ha 1.5 t DM/ha
Off-farm Grazing Eaten per ha 3.8 t DM/ha
Total Feed Eaten per ha 16.9 t DM/ha
Supplements and Grazing / Feed Eaten * 234 %
Bought Feed / Feed Eaten * 43 %
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Pasture Cover

MfE Dairy , Jun 18 - May 19

42

M
2,103
303
20

A
2,198
1,055

41

== Pasture Growth

M
2,140
1,633

50

2,135
1,767
57

2,060
1,942
52

D
2,206
1,849

56

2,101
1,605
62

39
MFE Dairy , Jun 18 - May 19

2,132
1,407

2,274
952
16

2,463
799
6

o}
2,153
1,548
56
Potential Pasture Growth for [MfE Dairy ] Block 2

J
2,395
988
15

YOUR ADVANTAGE

Dairy 7.1.2.41

FARMAX

2500
2000

20.1

40.7

49.9

56.6

51.6

55.6

62.0

56.1

39.0

15.5

6.3

15.0
14,196

1000
500
Start
2,102
1,034

(kgDM/ha)
Pasture Cover
Minimum
Potential Pasture
Growth (kgDM/ha/d)
Dairy 74241
Growth Rate 40
(kgDM/ha/d)

FARMAX

Figure 1.2.1.2.2. Dairy: Scenario 1 Nitrogen Loss Cap. a) Average pasture covers, b) pasture growth

curve, whole farm, long term steady-state basis.

a)

Pasture Growth

Total Pasture Growth kg DM/ha

b)
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Figure 1.2.1.2.3. Dairy: Scenario 1 Nitrogen Loss Cap. Crops and silage, whole farm, long term steady-
state basis.

FARMAX Crops for [MfE Dairy ] Block 2
Dairy 74241 o MTfE Dairy , Jun 18 - May 19
250+
| Regrassing 1
200 +
C2 Fodder Beet
g Ex FB Regrassing
© 150
o
<
100
Esture a
50
J J A S (0] N D J F M A M
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Figure 1.2.1.2.4. Dairy: Scenario 1 Nitrogen Loss Cap. Supplement use, whole farm, long term steady-

state basis.

FARMAX Supplement Usage Summary for MfE Dairy
Dairy 7420 Jun 18 - May 19

tonnes DM offered kg

Feed
Jun 18 Jul 18 Aug 18 Sep 18 Oct18 Nov18 Dec 18 Jan19 Feb19 Mar19 Apr19 May 19 Total /milker|

F4 Hay/Straw bought 0 20 8 28 28
C2 Fodder Beet 131 196 196
F1 Meal and Grains bought 1 13 20 30 20 14 14 131 131
F2 Pasture Silage 3 60 39 35 136 136

Total

491 491

Figure 1.2.1.2.5. Dairy:

Scenario 1 Nitrogen Loss Cap. Feed offered. Whole farm, long term steady-

state basis.
FARMAX Feed Offered
Dairy 74241 o MTfE Dairy : Dairy : [MfE Dairy ] Dairy : Cows at home, Jun 18 - May 19
| m . |
| | [ ‘
| [ T —
kgDM/hd/day |
Offered (T
‘ ___—
Select a Feed J J A S N D J F M A M
Pasture 13.8 115 14.2 16.3 16.5 17.6 16.6 16.0 12.7 8.1
1.0 1.0 0.8 1.0 0.6 0.5 0.5 0.2
3.0 3.0 1.3 1.9
C2 Fodder Beet 25 45
F4 Hay/Straw bought
Total (Utilised) 12.8 12.8 13.8 14.8 14.6 15.0 14.6 14.1 131 125
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1.2.1.3. Overseer nutrient modelling
Table 1.2.1.3.1. Dairy: Scenario 1 Nitrogen Loss Cap — Whole farm nutrient budget.

Farm name: MFE Dairy model N-Caps Cverseer file (2019/20)

Farm Nutrient Budget - Whole farm

N P K 5 Ca Mg MNa
(ka/hayyr)
Nutrients added
Fertiliser, lime & other 177 21 2 40 53 B 1
Rain/clover M fixation 128 0 2 4 2 4 19
Irrigation 11 0 7 11 39 9 40
Supplements imported 19 3 12 2 3 1 1
MNutrients removed
As products S0 15 22 5 19 2 6
Exported effluent 0 0 0 0 0 0 0
As supplements 2 0 2 0 0 0 0
To atmospheric S0 0 0 0 0 0 0
To water 59 14 10 54 a7 4 13
Change in internal pools
Plant material -1 0 -5 1 0 0 0
Organic pool 93 15 0 -4 0 0 0
Inorganic mineral 0 0 -40 0 -1 -1 -2
Inorganic soil pool 4 -7 35 0 12 19 44
45
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Table 1.2.1.3.2. Dairy: Scenario 1 Nitrogen Loss Cap — Nitrogen block report.

Farm name: MFE Dairy model N-Caps Overseer file (2019/20)

Block Nitrogen

Block name Total N lost N lost to water Nin N surplus Added N **
(kg N/yr) (kg N/ha/yr) drainage * (kg N/hafyr) (kg N/hajyr)
(ppm)
1 Eff S.Pivot Darn_4a.2 1183 39 19.7 276 317
2 Eff K Line Darn_4a.2 440 110 26.2 341 317
3 Eff S.Pivat Darn_4a.2 329 41 20.6 289 317
4 Eff Kline Darn_4a.2 440 110 26.2 341 317
5 Non Eff Pivot Darn_4a.2 694 30 15.2 204 200
6 Mon Eff K Line Darn_da.2 2100 a4 20.1 235 200
7 Mon Eff K Line Darn_4a.2 449 90 21.5 254 200
8 Non Eff K Line Darn_4a.2 1320 102 23.9 251 200
9 Eff K Line Raka_2a.1 1553 119 27.8 323 285
10 Mon Eff K Line Timu_la.l 5568 68 17.2 231 200
11 Eff Pivot Darn_4a.2 ## 901 34 18.4 266 285
12 Trees and Scrub 22 2 N/A
13 MB Pasture K Line Darn_4a.2 697 a7 20.8 245 200
14 NB Pasture K Line Darn_4a.2 200 100 239 290 200
15 MB Pasture Pivot Darn_da.2 ## 826 26 17.4 199 200
16 ME Pasture Pivot Darn_da.2 ## 154 27 18.3 217 200
Fodder Beet 1685 168 80.3 -6 116
Other farm sources 45
Whole farm 18605 59
Less M removed in wetlands 0
Farm output 18605 59
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Table 1.2.1.3.3. Dairy: Scenario 1 Nitrogen Loss Cap — Phosphorus block report.

Farm name: MFE Dairy model N-Caps Overseer file (2019/20)

Block Phosphorus

Block name Total P lost P lost P loss categories
(kg P/yn) (kg P/ha/yn) Soil Fertiliser Effluent

1 Eff S.Pivot Darn_4a.2 8 03 Low Low Low
2 Eff K Line Darn_4a.2 2 0.6 Low Low Low
3 Eff 5.Pivot Darn_4a.2 2 03 Low Low Low
4 Eff Kline Darn_4a,2 2 06 Low Low Low
5 Non Eff Pivot Darn_4a.2 [ 03 Low Low n/a
6 Non Eff K Line Darn_4a.2 14 0.6 Low Low n/a
7 Non Eff K Line Darn_4a.2 3 0.6 Low Low n/a
8 Non Eff K Line Darn_4a.2 24 18 High Medium n/a
9 Eff K Line Raka_2a.l 24 19 High Medium Medium
10 Non Eff K Line Timu_la.l 193 24 High Medium * n/a
11 Eff Pivot Darn_4a.2 ## 7 03 Low Low Low
12 Trees and Scrub 1 0.1 n/a n/a n/a
13 NB Pasture K Line Darn_4a.2 4 0.6 Low Low n/a
14 NB Pasture K Line Darn_4a.2 1 0.6 Low Low n/a
15 MB Pasture Pivot Darn_da.2 ## 4 01 Low Low n/a
16 MB Pasture Pivot Darn_da.2 ## 1 0.1 Low Low n/a
Fodder Beet 3 03 nfa nfa nfa
Other farm sources 155
Whole farm 455 14
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Table 1.2.1.3.4. Dairy: Scenario 1 Nitrogen Loss Cap — Farm greenhouse gas emissions.

Farm name: MFE Dairy model N-Caps Overseer file (2019/20)

Farm Greenhouse Gas Emissions

Based on total farm area Current

farm

Units: CO2 equivalents (kg/ha/yr)

Methane 8663
Enteric 8523
Dung 100
Effluent 40

N20 emissions 6224
Excreta paddock 3718
Excreta effluent 19
M fertiliser 1493
Crops 3
Indirect 992

CO2 emissions 1579
Electricity 333
Fuel 72
M fertiliser 688
Fertiliser and organic inputs 79
Lime 0
Supplements 279
Animal transport [
Other 124

Total | 16286

[ €02 emissions [ Methane
[ N20 emissions
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1.2.2. Dairy support

1.2.2.1. Financial budget summary detail

MACFARLANE RURAL BUSINESS LTD

PHYSICAL PRODUCTION SUMMARY

DEER INCOME/SU

PRODUCE INCOMEMA

Farm | Clignt MIE File Mame Dairy Support Scanario 1 - 80kg'he
Business Year 2019/20 Date Printed 5082019
Total Farm Area (ha) 475 Prepared By: Jarmie Gorden
Total Effective Area (ha) 480
Total Stock Units Wintered: 2,208 Stocking Rate: 4.8
SHEEP CATTLE
Ewas Cows
Ewe Hoggets Heifers
Male Hoggets Huifer Calvas 442
Wathers Male Calves B
Rams SteersBulls
Bulls
TOTAL SHEEF TOTAL CATTLE 540
Sheap stock units Caitle stock units 2.200
Lambing peroantage Calving peroentage
Waoollsheep 5.1 Cows in Milk
Ay, Wool Prica/kg kgMs foow
kgME tha

SHEEF INCOME/SU CATTLE INCOME/SU 5128
DEER PRODUCE
M.A. Hinds Crop Area Viald/Ha
R 2yr Hinds M. Whaat
R 1yr Hinds F.Whaast 371
R1yr Stags Oats 8.8
R 2yr Stags Baray
M.A. Etags Faas

Othar Grain
TCTAL DEER Grass Sead 1.
Dear stock units Grass Seed 2.

Clever
Fawning peroeniage Othar Small Seed
Velvat'stag
Ay, Velvat Pricalkg

TOTAL AREA 439

2,873

FINANCIAL INDICES

Total Cash Farm Income

Change in Value of Steck an Hand
Changa in Value of Produce on Hand
Gross Farm Incomae

Farm Working Expenses

Eamings Befora Interast, Drawings and Tax
Total Dabt Servicing

Dabt Servicing as % of Gross Farm Income
Dbt Servicing as % of EBIT

Farm Working Expenaes a3 a % of Gross Farm Incoma

Total § §ha
1,306,517 2009
13088517 2000

14,93 1,986
450,580 DED
350,704 Te2
a7
28
&0

$su

e

818
414

183
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MACFARLANE RURAL BUSINESS LTD

BUDGET SUMMARY

460 Su or Ha
TOTAL § TOTAL S
WAGES 136,025 284 SHEEP
ANIMAL HEALTH B8.838 18 WoOoL
STOCKFEED PURCHASED 13,125 28 CATTLE 1,393,703
OTHER STOCHK EXPENSES 1.000 2 MILK
FEED COMSERVATION 67.350 148 DEER
COMNTRACTIMG 84 555 184 VELVET
CARTAGE 13.477 28 GRAIMN AMD PULSE FRODUCE
FERTILISER & LIME 188,921 389 Previous Yr Sales
SEEDS & TREATMENT 65.852 143 Current %'r Sales 128,115
SACKS & SEED DRESSING Unsold At Year End
WEED & PEST CONTROL 128.814 280 EMALL SEED PRODUCE
REFAIRS & MAINTENAMCE 28,500 G4 Previous Yr Sales
WVEHICLE EXPENSES 32.000 70 Current ¥'r Sales
ELECTRICITY 2,400 5 Unsold At Year End
OTHER WORKING EXPS MISCELLAMEOQUSE INCOME 108,700
ADMIMNISTRATION 18,000 41
SETAMDIMNG CHARGES 144 078 313 STOCK PURCHASES
Sheep
Caftle -261,000
Deer
Cther
CASH FARM WORKING EXPENSES 514,931 1.888 CASH FARM INCOME 1,365,517 2,869
CASH FARM WORKING PROFIT 450 586 280
DEBT SERVICING
Mortgage 336,150 731
Term Interest
Cwrrent Account 23,804 51
Rent
Cther
CASH OPERATING EXFPENSES 1,274,685 2771 CASH OPERATING INCOME 1,365,517 2,869
CASH OPERATING SURPLUS/DEFICI 90,832 187
FERSOMAL DRAWINGS HOMN OPERATING INCOME
OTHER PERSOMAL
TAXATION 2.710 &
CAPITAL PURCHASES & PAYMENTSE 81.800 178 INVESTMEMT INCOME
INVESTMEMNTS
UMNPAID ACCOUNTS
TOTAL CASH EXPENDITURE 1,358,198 2855 TOTAL CASH INCOME 1,365 517 2,869
TOTAL CASH SURPLUS/DEFICIT 6,322 14
Change in value of stock on hand
Chamge in value of produce on hand
Depreciation
TRUE SURPLUS/DEFICIT 6,322 14
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1.2.2.2. Farmax biophysical modelling

Figure 1.2.2.2.1. Dairy support: Scenario 1 Nitrogen Loss Cap. Average pasture covers, whole farm,
long term steady-state basis.

B Actual Cover
[ Minimum Cover
2500 4
2000 4
[« ]
£
= 1500
[=]
E 4
1000 : i i
500
T T T T T T T T T

Figure 1.2.2.2.2. Dairy support: Scenario 1 Nitrogen Loss Cap. Crops and silage, whole farm, long term
steady-state basis. a) Irrigated block, b) Dryland block 1, c¢) Dryland block 2.

a)
FARMAX Crops for MfE Scenario Testing : lrrigated
smor22Es MfE Scenario Testing, Jul 19 - Jun 20
2901 Oaten Sil
N olla
Forage Rape Mmoc oe.t}ge
200 4
Qaten Silage 2 (no cost) Fodder beet
150 Fodder :
= beet 2 (no cost) [Eelisy =il
o
o
100 -
50 Pasture Silage 2 Pasture Silage 4
Pasture Silage 3
J A s 0 N D J F M A M J
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Crops for MfE Scenario Testing : Dry (Adj. to Irr)
MIE Scenario Testing, Jul 19 - Jun 20
Oaten Silage
FIREERERE (no cost)
20
Oaten Silage 2 (no cost) Fodder beet
15 4
Z Fodder .
104 peet 2 (no cost) Barley Grain
5 -
J A s 0 N D J F M A M J
c)
FARMAX Crops for MfE Scenario Testing : Dryland
38072 o MIE Scenario Testing, Jul 19 - Jun 20
Oaten Silage
160 - RIELEIITE (no cost)
Fodder beet
140 9 Qaten Silage 2 (no cost)
Kale
120 1 Fodder beet 2 (no cost)
Barley Silage
Kale 2 (no cost)
=100
=
o
£ 80+
50 -
40
20 -
J A s 0 N D J F M A M J
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Figure 1.2.2.2.3. Dairy support: Scenario 1 Nitrogen Loss Cap. Whole farm, long term steady-state

basis: a) relative mob sizes throughout the year; b) livestock reconciliation by month.

Mob Sizes for MfE Scenario Testing

Jul 19 - Jun 20
J A 5 (o} N D J F M A M J
Dairy cows
| Cows 7
Cows
Dairy heifers
[ |C Heifers
1oyr Helfers
— Heifer calves
Service Bulls
[ Yearlingbulls |
Steer Beef
Steer Calf |
R1RYZ Steers

2-Y ear Steers

b)

FARMAX  Stock Reconciliation Numbers by Month for MfE Scenario Testing

SED7.2.203 Jul 49 - Jun 20

(end of month) Jul19 Aug19 Sep1%3 Oct19 Nov19 Dec19 Jan20 Feb20 Mar20 Apr20 May 20 Jun20

Heifer Calf 230 460 460 460 460 460 460 460

1-Year Heifer 460 460 460 460 460 460 460 460 460 437 437 437

2-Year Heifer

Cow 1040 1040

1-Year Bull 13 13

Steer Calf 70 145 145 144 144 204 443 442

1-Year Steer 442 441 441 441 440 440 410 374 303 151 114 98

2-Year Steer 98 98 98 49

Total Beef 2040 999 999 963 1213 1505 1475 1438 1367 1342 1454 2477
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1.2.2.3. Overseer nutrient modelling
Table 1.2.2.3.1. Dairy support: Scenario 1 Nitrogen Loss Cap — Whole farm nutrient budget.

Farm name: Dairy Support 60KG N Limit. Final (2019)

Farm Nutrient Budget - Whole farm

N P K 5 Ca Mg Ma
(kg/ha/yr)
Mutrients added
Fertiliser, lime & other 112 35 38 24 88 1 3
Rain/clover M fixation 30 0 2 4 2 4 15
Irrigation 1 0 1 1 5 1 5
Supplements imported 31 3 31 3 b 3 2
Mutrients removed
As products 16 5 5 2 3 1 1
Exported effluent 0 0 0 0 0 0 0
As supplements, crop exports 36 B 36 4 8 3 1
To atmospheric 37 0 0 0 0 0 0
To water 59 0.2 13 41 90 9 25
Change in internal pools
Plant material -59 -8 -51 -7 -25 -5 -15
Organic pool 56 1 1 -9 0 0 0
Inorganic mineral 0 3 -13 0 -2 -4 -4
Incrganic soil pool 28 31 81 0 29 5 23
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Table 1.2.2.3.2. Dairy support: Scenario 1 Nitrogen Loss Cap — Nitrogen block report.

Farm name: Dairy Support 60KG N Limit. Final (2019)

Block Nitrogen

Block name Total N lost N lost to water Nin N surplus Added N **
(kg M/yr) (kg N/ha/yr) drainage * (kg N/ha/yr) (kg N/hafyr)
(ppm}
Irrigated 1475 30 6.9 178 114
OG- Ra - OaSi 5269 142 30.6 134 82
OaSi-FB 2834 76 17.1 71 118
FB - Ba Gr - NG 5712 154 31.3 92 154
DL Corners 166 12 34 147 81
DL-0G-Ra-0aSi 2552 102 25.6 125 82
DL Oa Si - FB 727 58 15.3 82 118
DL - FB - Ba Gr - NG 1541 123 26.7 75 154
Rolling DL Pasture 1103 12 35 162 100
Rolling DL Silage Pasture 167 17 4.8 116 98
Irr Silage 607 30 86 116 114
Irr Silage Sold 2340 29 83 110 114
DL-0OG-Ra-0Qasi 356 105 26.4 125 82
DL Oa Si - FB 198 58 15.3 82 118
DL - FB - Ba Si- NG 198 58 15.3 82 118
DL Oa Si - Ka 473 38 105 107 141
DL - Ka - Ba Si - NG 1155 92 20.0 78 154
Other farm sources 70
Whole farm 26942 59
Less N removed in wetlands 1]
Farm output 26942 59
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Table 1.2.2.3.3. Dairy support: Scenario 1 Nitrogen Loss Cap — Phosphorus block report.

Farm name: Dairy Suppert 60KG N Limit. Final (2019)

Block Phosphorus

Block name Total P lost P lost P loss categories
(kg P/yr) (kg P/ha/yn) Sail Fertiliser Effluent

Irrigated 5 01 Low Low n/a
OG- Ra-0aSsi 7 0.2 nfa n/a n/a
OaSi-FB 9 0.2 n/fa n/a n/a
FB - Ba Gr - NG 3 0.2 nfa nia n/a
DL Corners 1 0 Low Low nfa
DL-0OG-Ra-0asi 3 01 nfa nfa nfa
DLOaSi-FB 2 01 n/fa n/a n/a
DL - FB - Ba Gr- NG 2 0.1 n/a n/a n/a
Rolling DL Pasture 14 0.2 Low Low n/a
Rolling DL Silage Pasture 2 0.2 Low Low nfa
Irr Silage 1 01 Low Low nfa
Irr Silage Sold 4 0 Low Low n/a
DL - OG - Ra - Oa Si 0 01 nfa nfa nfa
DL OaSi- FB 1] 01 nfa nfa nfa
DL - FB - Ba Si - NG ] 01 nfa nfa nfa
DL Oa Si- Ka 1 01 n/fa n/a n/a
DL - Ka - Ba Si - NG 2 01 nfa nfa nfa
Other farm sources 34

Whole farm 93 02
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Table 1.2.2.3.4. Dairy support: Scenario 1 Nitrogen Loss Cap — Farm greenhouse gas emissions.

Farm name: Dairy Support 60KG N Limit. Final (2019)

Farm Greenhouse Gas Emissions

Based on total farm area Current
farm

Units: Use default

Methane 4483
Enteric 4381
Dung 10
Effluent 1

N20 emissions 2593
Excreta paddock 1150
Excreta effluent 0
M fertiliser 563
Crops 23
Indirect 816

CO2 emissions 1118
Electricity 36
Fuel 151
M fertiliser 341
Fertiliser and organic inputs 251
Lime 78
Supplements 201
Animal transport 15 [ €02 emissions M Methane
Other 45 [ N20 emissions

Total | 8104
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Scenario 2 - Stock Exclusion
1.3.1.

1.3.

Red meat / hill country

1.3.1.1. Financial budget summary detail

MACFARLANE RURAL BUSINESS LTD PHYSICAL PRODUCTION SUMMARY
Farm / Client MIE - Rad Maat File Name FRad Maat
Business Year Stock Exclusion Date Printed 24/06/2019
Total Farm Area (ha) 598 Prepared By: Mark Everest
Total Efective Area (ha) 545
Total Stock Units Wintered: 3,114 Slunkln] Rt §.7
SHEEP CATTLE
Ewes 1.023 Cows 130
Ewa Hoggets 270 Halfars 30
Male Hoggets Halfar Calves 75
Wathers Male Calvas 75
Rams 14 Staers/Bulls
Bulls ]
TOTAL SHEEF 1,310 TOTAL CATTLE 35
Sheap stock units 1.518 Cattle stock units 1.508
Lambing percantage 132.0 Calving perceniage
Wool/shesp 5.U 8.2 Cowa in Milk
Ay, Wool Prioefkg 384.0 kghs loow
kghs iha

SHEEP INCOME/SU 1381 CATTLE INCOME/SU 8.8
DEER PRODUCE
M.A, Hinds Crop Aran Yield/Ha
R 2yr Hinds M. Whaeat
R 1yr Hinds F.\Wheast
Riyr Stags Oats
R 2yr Stags Barlay
M.A, Stags Feas

Other Grain
TOTAL DEER Grass Seed 1
Dwar stock units Grass Seed 2

Clover
Fawning percentage Othar Small Seed
Valvat/stag
Ay, Valvat Prica/ky

TOTAL AREA
DEER INCOME/SU FRODUCE INCOME/HA
FINANCIAL INDICES

Total § $ha $fau
Total Cash Farm Incoma 384,057 aro 117.2
Change in Value of Stock on Hand
Change in Value of Froduce on Hand
Gross Farm Income 304,087 aro 117.2
Farm Waorking Expenses 204,209 540 94.5
Earnings Before Interest, Drawings and Tax 70,748 130 23
Total Dabl Servicing 144,408 265 48
Farm Working Expenses as & % of Gress Farm Income Boe
Debt Servicing as % of Gross Farm Income ane
Cabi E—tr\--nlni w3 % of EBIT 204.2
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MACFARLANE RURAL EUSINESS LTD

BEUDGET SUMMARY

3,114 Su or Ha

TOTALS §perSu TOTALS  § perSu
WAGES 86,424 28.7 EHEEF 208,314
AMIMAL HEALTH 12,872 4.2 WooL 25,003
STOCKFEED PURCHASED CATTLE 170,581
OTHER STOCK EXFEMSES 4,778 1.5 MILK
FEED CONSERVATION 3,630 1.2 DEER
COMTRACTING 15,880 5.1 VELVET
CARTAGE 1,077 0.3 GRAIN AMD PULSE PRCDUCE
FERTILISER & LIME 48,472 14.9 Previous ¥r Sales
SEEDS & TREATMENT 11,228 3.8 Current ¥r Sales
SACKS & SEED DRESSING Unsold At Year End
WEED & PEST CONTROL 21,031 8.8 SMALL SEED FRODUCE
REPAIRE & MAINTEMNAMCE 33,682 10.8& Previous ¥'r Sales
VEHICLE EXPENSES 18,083 5.5 Current ¥r Sales
ELECTRICITY 7,380 2.4 Unsold At Year End
OTHER WORKING EXPS MISCELLANEOQUS INCOME 4,041
ADMINISTRATICN 12,500 40
STANDING CHARGES 17,1258 55 STOCK PURCHASES
Sheep -27.072
Cattle -18,000
Deer
Other
CASH FARM WORKING EXPENSES 294,209 94 5 CASH FARM INCOME 364 857 117.2
CASH FARM WORKING PROFIT 70,748 227
DEBT SERVICING
Mortgage 135,024 434
Term Interest
Current Account 0,474 3.0
Rent
Cithar
CASH OPERATING EXPENSES 438,707 1408 CASH OPERATING INCOME 364,857 117.2
CASH OPERATING SURPLUS/DEFIC  -73,750 -23.7
PERSCMAL DRAWINGS HOM OPERATING INCOME
OTHER PERSOMNAL
TAXATION
CAPITAL PURCHASES & PAYMENTS 57,450 18.5 INWESTMENT INCOME
INVESTMENTS
UMPAID ACCOUNTS
TOTAL CASH EXPENDITURE 496,166 1603 TOTAL CASH INCOME 364 857 117.2
TOTAL CASH SURPLUS/DEFICIT -131,209 -42.1
Change in value of stock on hand
Change in value of produce on hand
Depreciation
TRUE SURPLUS/IDEFICIT -131,208 -42.1
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1.3.1.2. Farmax biophysical modelling

Figure 1.3.1.2.1. Red meat / hill country: Scenario 2 Stock Exclusion. Average pasture covers, whole

farm, long term steady-state basis.
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Figure 1.3.1.2.2. Red meat / hill country: Scenario 2 Stock Exclusion. Crops and silage, whole farm,
long term steady-state basis. a) Developed downs, b) sprinkler block, c) centre pivot block.

ML G Uy L TS S SIS e
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Figure 1.3.1.2.3. Red meat / hill country: Scenario 2 Stock Exclusion. Whole farm, long term steady-
state basis: a) relative mob sizes throughout the year; b) livestock reconciliation by month.

a)
J A S e} N D J F M A M J
Sheep
| Ewes
| Ewe Hoggets
It
[ PWETEmNS
Ir
Mixed Lambs
| Rams.
Beef
Cows |
RZ Heifer} ]
[ R1 Heifers
[ R1 Calves
R2 Hulls
| Bulls
(end of month) Jul 19 Aug 19 Sep 19 Oct 19 Nov 19 Dec 19 Jan 20 Feb 20 Mar 20 Apr20 May 20 Jun 20
Ewe Lamb 279 279 279 219 279 278 279
Ewe Hogoet 279 279 279 279 279 279 279 279 279 279
Ewe 1018 1013 1008 1003 998 894 894 894 894 894 173 1023
Ram 14 14 14 14 14 14 14 14 14 14 14 14
Mixed Lamb 1228 945 550 232
Total Sheep 1311 1306 1301 1296 1291 2694 2411 2016 1698 1466 1466 1316
1-Year Heifer 75 75 13 75
2-Year Heifer 75 75 75 45 45 45 45 45 30 30
Cow 160 160 158 156 156 156 156 156 130 130 160 160
Bull Calf 75 75 75 75
1-Year Bul 75 75 75 75 45 45 45 45 2 7 7
Bull 5 5 5 5 5 5 5 5 5 5 5 5
Total Beef 315 315 313 281 251 251 251 251 337 322 322 315
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1.3.1.3. Overseer nutrient modelling

Table 1.3.1.3.1. Red Meat / Hill Country: Scenario 2 Stock Exclusion — Whole farm nutrient budget.

Farm name: Red Meat - Stock Exclusion (Stock Exclusion)

Farm Nutrient Budget - Whole farm

N P K 5 Ca Mg MNa
(ka/ha/yr)
Nutrients added
Fertiliser, lime & other 17 5 1 18 69 1 1
Rain/clover M fixation 40 0 3 6 3 7 38
Irrigation 1 0 ] 1 3 1 3
Supplements imported 0 0 0 0 0 0 0
MNutrients removed
As products 4 1 0 1 1 0 0
Exported effluent 0 0 0 0 0 0 0
As supplements 0 0 0 0 0 0 a
To atmespheric 19 0 0 0 0 0 0
To water 19 0.2 6 33 23 2 14
Change in internal pools
Plant material 2 0 0 1 0 0 0
Qrganic pool 11 7 0 -10 0 0 b}
Inorganic mineral 0 0 -22 0 8 -4 -4
Inorganic seil pool 3 -3 20 0 42 9 31
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Table 1.3.1.3.2. Red Meat / Hill Country: Scenario 2 Stock Exclusion — Nitrogen block report.

Farm name: Red Meat - Stock Exclusion (Stock Exclusion)

Block Nitrogen

Black name Total N lost N lost to water N in N surplus Added N **
(kg MN/yr) (kg N/ha/yr) drainage * (kg N/hafyr) (kg N/ha/fyr)
(ppm)
Hill Oma Tussoc 4633 14 MN/A 32 0
Dawns ClaTussoc 398 8 28 30 0
Downs Cla Dev 595 11 40 65 14
Dawns Cla PP=WRape EEE) 145 44.4 62 51
Downs Cla WRape > Pasja/PP 627 108 347 53 57
KL PP 214 18 54 201 109
KL PP>MG Rape 412 69 21.3 94 a8
KL MGRape=>Ita/\WRape 355 59 16.8 93 98
KL Ita/WRape=PP as 14 42 111 109
pvt PP 561 19 55 219 109
pvt PP=0at/Tta 462 66 18.1 121 84
pvt Oat/Tta>FBeet 970 139 37.7 146 154
pvt FBeet>5Rape 710 101 27.1 73 78
DL flat 204 10 4.0 70 14
Lucerne 79 20 79 28 0
Riparian HIIl 130 3 N/A
Riparian Downs 6 3 MN/A
Riparian Flats 7 3 M/A
Wetland Hill 11 3 N/A
Wetland Flats 5 3 N/A
Other farm sources 3l
Whole farm 11333 19
Less M removed in wetlands 442
Farm output 10891 18
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Table 1.3.1.3.3. Red Meat / Hill Country: Scenario 2 Stock Exclusion — Phosphorus block report.

Farm name: Red Meat - Stock Exclusion (Stock Exclusion)

Block Phosphorus
Block name Total P lost P lost P loss categories
kg Piyn (kg P/ha/y) So Fertiliser Efffuent

Hill Oma Tussoc 42 0.1 Low n/a nfa
Downs ClaTussoc 6 0.1 Low nia nfa
Downs Cla Dev 23 0.4 Low Low nfa
Downs Cla PP>WRape 2 0.4 nfa nfa nfa
Downs Cla WRape>Pasja/PP 2 0.4 nfa nfa na
KL PP 1 0.1 Low Low nfa
KL PP>MG Rape 1 01 nfa nfa nfa
KL MGRape>Ita/WRape 1 01 n/a nfa n/a
KL Ita/WRape=>PP 1 01 nfa n/a nfa
pvt PP 12 0.4 Low Low n/fa
pvt PP>COat/Tta 6 0.9 nfa n/a nfa
pvt Oat/Ita>FBeet 11 16 n/a n/a nfa
pvt FBeet>SRape 7 1 n/a nia n/a
DL flat 0 0 Low Low nfa
Lucerne 0 0 Low Low nfa
Riparian HIIl 4 01 nfa nfa nfa
Riparian Downs 0 01 n/a nfa n/a
Riparian Flats 0 0.1 nfa nia nfa
Wetland Hill 0 01 nfa n/a nfa
Wetland Flats 0 01 nfa n/a nfa
Other farm sources 30

Whaole farm 140 0.2
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Table 1.3.1.3.4. Red Meat / Hill Country: Scenario 2 Stock Exclusion — Farm greenhouse gas emissions.

Farm name: Red Meat - Stock Exclusion (Stock Exclusion)

Farm Greenhouse Gas Emissions

Based on total farm area Current
farm

Units: Use default

Methane 2022
Enteric 1990
Dung 32
Effluent 0

N20 emissions 1945
Excreta paddock 1385
Excreta effluent 0
M fertiliser 267
Crops 4
Indirect 289

CO2 emissions 240
Electricity 16
Fuel 43
N fertiliser 38
Fertiliser and organic inputs 55
Lime 82
Supplements 2
Animal transport 1 [ 02 emissions I Methane
Other 3 [ N20 emissions

Total | 4207
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1.3.2. Dairy

1.3.2.1. Financial budget summary detail

MACFARLANE RURAL BUSINESS LTD

PHYSICAL PRODUCTION SUMMARY

Fawning percentage
Welvet/stag
Aw. Velvet Pricefkg

DEER INCOMESSL

Other Small Seed

TOTAL AREA

PRODUCE INCOMEHA

Farm / Client ME File Hame Drairy - Scenario 2 Stock Exdusion
Business Year 2020-1 Diate Printed 20V/06/2019
Total Farm Area (ha) 318 Prepared By: MRB
Total Effective Area (ha) 300
Total kgM$ produced: 428,370 Stocking Rate: 3.3
SHEEP CATTLE
Ewes Cows 954
Ewe Hoggets Heifers 235
Male Hoggets Heifer Calves 245
Wethers Male Calves
Rams Steers/Bulls

Bulls
TOTAL SHEEP TOTAL CATTLE 1,466
Sheep stock units Cattie stock units 5,068
Lambing percentage Calving percentage
Woolisheep S.U. Cows in Milk
Av. Wool Pricefkg kg5 fcow

kg5 fha 1428
SHEEP INCOME/SSU CATTLE INCOMESSU 339
DEER PRODUCE
M.A. Hinds Crop Area YieldHa
R 2yt Hinds M Wheat
R 1yt Hinds F.\Wheat
R1yr Stags Cats
R 2yr Stags Barley
M.A. Stags Peas

Other Grain
TOTAL DEER Grass Seed 1.
Deer stock units Grass Seed 2.
Clowver

FINANCIAL INDICES

Total Cash Farm Income

Change in Value of Stock on Hand
Change in Value of Produce on Hand
Gross Famm Income

Farm Working Expenses

Eamings Before Interest, Drawings and Tax
Total Debt Servicing

Debt Servicing &s % of Gross Famm Income
Debt Servicing as % of EBIT

Farm Working Expenses as a % of Gross Fam Income

Total 5 $ha
2867927 9,560
2867927 9,560
181743 6058
1,050,491 3,502

691,606 2,305
63
24
66

SkgMS

6.69

6.69

424

245

1.61
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MACFARLAME RURAL BUSINESS LTD BUDGET SUMMARY
428 3TD 5u or Ha

TOTAL S SkgMS TOTALS  SkgMs
WAGES 338,338 0.78 SHEEF
ANIMAL HEALTH 121,028 0.28 WOOL
STOCKFEED PURCHASED 325,368 1.48 CATTLE 208,887
OTHER STOCK EXFEMSES 76,280 0.18 MILK 2,570,218
FEED COMSERWVATION 3,240 0.01 DEER
COMNTRACTIMG 3,880 0.01 VELVET
CARTAGE 2,740 0.01 GRAIN AND PULSE PRODUCE
FERTILIZER & LIME 192,085 0.45 Frevious Yr Sales
SEEDS & TREATMENT 38,000 0.08 Current ¥'r Sales
SACKS & SEED DRESSING Unsaold At Year End
WEED & PEST COMTROL 2,455 0.01 SMALL SEED PRODUCE
REFAIRE & MAINTENAMCE 100,075 0.23 Previous 'r Sales
VEHICLE EXFPEMSES 52,500 0.12 Current ¥'r Sales
ELECTRICITY 80,850 0.19 Unsold At Year End
OTHER WORKIMNG EXPS 15,330 0.04 MISCELLAMEQUS INCOME 135,011
ADMINISTRATION 35,000 0.08
STAMNDING CHARGES 128,308 0.30 STOCHK. PURCHASES
Sheep
Cattle -44,000
Deer
Cther
CASH FARM WORKING EXPENSES  1,B17,436 4.24 CASH FARM INCOME 2 BET 927 889
CASH FARM WORKING PROFIT 1,050,491 245
DEBT SERVICING
Mortgage 831,750 1.50
Term Interest 3,880 0.01
Current Account 5878 0.01
Rent
Cthar
CASH OPERATING EXPENSES 2 509,041 5,88 CASH OPERATING INCOME 2 B6T 927 859
CASH OPERATING SURPLUS/DEFICI 258 886 0.64
FERSCOMAL DRAWINGS NON OFERATING INCOME
OTHER FERZOMAL
TAXATION 78,153 0.18
CAFITAL PURCHASES & PAYMENTS 88.375 0.23 INWESTMENT INCOME
INWVEETMENTS
UMPAID ACCOUNTS
TOTAL CASH EXPENDITURE 2 685 569 5,27 TOTAL CASH INCOME 2 B6T 927 859
TOTAL CASH SURPLUS/DEFICIT 182,358 0.43

Change in value of stock on hand

Change in value of produce on hand

Depreciation

TRUE SURPLUSIDEFICIT 182,358 0.43
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1.3.2.2. Farmax biophysical modelling

Figure 1.3.2.2.1. Dairy: Scenario 2 Stock Exclusion. Farmax biophysical summary of the dairy farm

program, whole farm, long term steady-state basis.

(*) feed eaten by females > 20 months old / peak cows milked

FARMAX Physical Summary for MfE Dairy

Dairv 7.1.2.41 Jun 18 - May 19

Category Description Value Units

Farm Effective Area 300 ha
Stocking Rate 383 cows/ha
Potential Pasture Growth 14.2 t DM/ha
Nitrogen Use 215 kg N/ha
Feed Conversion Efficiency (eaten) 10.6 kg DM eaten/kg MS

Herd Cow Numbers (1st July) 1,014 cows
Peak Cows Milked 984 cows
Days in Milk 0 days
Avg. BCS at calving 49 BCS
Liveweight 1,399 kg/ha

Production Milk Solids total 428,370 kg

(to Factory) Milk Solids per ha 1,428 kg/ha
Milk Solids per cow 435 kg/cow
Peak Milk Solids production 2.01 kg/cow/day
Milk Solids as % of live weight 1021 %

Feeding Pasture Eaten per cow * 3.6 t DM/cow
Supplements Eaten per cow * 0.4 t DM/cow
Off-farm Grazing Eaten per cow * 0.6 t DM/cow
Total Feed Eaten per cow * 4.6 t DM/cow
Pasture Eaten per ha 11.8 t DM/ha
Supplements Eaten per ha 1.5 t DM/ha
Off-farm Grazing Eaten per ha 3.8 t DM/ha
Total Feed Eaten per ha 17.0 t DM/ha
Supplements and Grazing / Feed Eaten * 23.0 %
Bought Feed / Feed Eaten * 4.2 %
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Pasture Cover

MfE Dairy, Jun 18 - May 19
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Figure 1.3.2.2.2. Dairy: Scenario 2 Stock Exclusion. a) Average pasture covers, b) pasture growth curve,

whole farm, long term steady-state basis.

a)

b)
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Figure 1.3.2.2.3. Dairy: Scenario 2 Stock Exclusion. Crops and silage, whole farm, long term steady-

state basis.
FARMAX Crops for [MfE Dairy] Block 2
Dairy 74241 o MFE Dairy, Jun 18 - May 19
Tand Out
250
| Regrassing 1
200 ~
C2 Fodder Beet
g Ex FB Regrassing
o 150 1
o
<
100
Esturea
50
J J A S o} N D J F M A M

Figure 1.3.2.2.4. Dairy: Scenario 2 Stock Exclusion. Supplement use, whole farm, long term steady-

state basis.
FARMAX Supplement Usage Summary for MfE Dairy
Dairy 74241 o Jun 18 - May 19
tonnes DM offered kg
Feed
Jun 18 Jul 18 Aug 18 Sep 18 Oct18 Nov 18 Dec 18 Jan19 Feb 19 Mar19 Apr19 May 19 Total /milker|

F4 Hay/Straw bought 0 20 7 27 28
C2 Fodder Beet 67 132 199 202
F1 Meal and Grains bought 1 13 20 15 30 20 13 15 5 131 133
F2 Pasture Silage 3] 59 39 32 133 135

Total 490 498
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Figure 1.3.2.2.5. Dairy: Scenario 2 Stock Exclusion. Feed offered to milking cows. Whole farm, long
term steady-state basis.

FARMAX Feed Offered
Dairy 74241 o MfE Dairy : Dairy : [MfE Dairy] Dairy : Cows at home, Jun 18 - May 19

20

- T ml
15 1
- L
kgDM/hd/day
Offered (T
10

Select a Feed J J F M A M
Pasture 13.8 11.5 14.2 171 16.3 16.5 17.9 171 16.8 13.5 8.5
1.0 1.0 0.8 0.5 1.0 0.6 0.5 0.5 0.2
3.0 3.0 1.3 1.8
C2 Fodder Beet 25 4.7
F4 Hay/Straw bought
Total (Utilised) 12.8 12.8 13.8 15.0 14.8 14.6 15.2 15.0 14.7 13.9 12.9
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1.3.2.3. Overseer nutrient modelling
Table 1.3.2.3.1. Dairy: Scenario 2 Stock Exclusion — Whole farm nutrient budget.

Farm name: MFE Dairy model Stock Exclusion Overseer file (2019/20)

Farm Nutrient Budget - Whole farm

N P K 5 Ca Mg MNa
(kg/hafyr)
Mutrients added
Fertiliser, lime & other 211 23 2 42 57 7 1
Rain/clover M fixation 113 0 2 4 2 4 19
Irrigation 10 0 7 10 39 9 40
Supplements imported 19 3 12 2 3 1 1
Mutrients remowved
As products a1 15 22 5 20 2 B
Exported effluent 0 0 0 0 0 0 0
As supplements 2 0 2 0 0 0 0
To atmespheric 24 0 0 0 0 0 0
To water a4 14 10 56 71 4 13
Change in internal pools
Plant material -1 1] -5 1 0 0 0
Organic pocl 100 15 0 -4 0 0 0
Inorganic mineral 0 0 -40 0 -1 -1 -2
Incrganic seil pool 4 -5 34 0 11 19 43
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Table 1.3.2.3.2. Dairy: Scenario 2 Stock Exclusion — Nitrogen block report.

Farm name: MFE Dairy madel Stock Exclusion Overseer file (2019,/20)

Block Nitrogen

Block name Total N lost N lost to water Nin N surplus Added N **
(kg N/yr) (kg N/ha/yr) drainage * (kg N/ha/yr) (kg N/hafyr)
(ppm)
(F) Eff S.Pivot Darn_4a.2 1408 47 23.5 299 358
(F} Eff K Line Darn_4a.2 486 121 29.0 366 358
(F) Eff S.Pivot Darn_4a.2 392 45 24.6 312 358
{F} Eff Kline Darn_4a.2 486 121 29.0 366 358
(F} Non Eff Pivot Darn_4a.2 775 35 17.6 226 245
{F)Non Eff K Line Darn_4a.2 2313 93 221 259 245
(F} Mon Eff K Line Darn_4a.2 494 99 23.6 279 245
(F) Mon Eff K Line Raka_2a.1 1306 112 26.3 278 245
(F) Eff K Line Raka_2a.l 1696 130 30.4 346 324
(R) Non Eff K Line Timu_la.l 6058 75 19.1 255 245
(F) Eff Pivot Darn_4a.2 ## 1044 40 22.1 286 324
Trees and Scrub 22 2 N/A
MNB Pasture K Line Darn_4a.2 767 96 22.9 270 245
MNB Pasture K Line Darn_4a.2 220 110 26.3 315 245
MB Pasture Pivot Darn_da.2 ## 964 31 20.4 221 245
MB Pasture Pivot Darn_4a.2 ## 180 32 21.5 239 245
Fodder Beet 1792 179 85.0 -12 116
Other farm sources 46
Whole farm 20450 64
Less N removed in wetlands 0
Farm output 20450 64
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Table 1.3.2.3.3. Dairy: Scenario 2 Stock Exclusion — Phosphorus block report.

Farm name: MFE Dairy model Stock Exclusion Overseer file (2019/20)

Block Phosphorus

Block name Total P lost P lost P loss categories
(kg P/ym) (kg P/ha/yn) Soil Fertiliser Effluent

(F) Eff S.Pivot Darn_4a.2 8 0.3 Low Low Low
(F) Eff K Line Darn_4a.2 2 0.6 Low Low Low
(F) Eff S.Pivot Darn_4a.2 2 03 Low Low Low
(F) Eff Kline Darn_4a.2 2 0.6 Low Low Low
(F) Non Eff Pivat Darn_da.2 6 03 Low Low n/a
(F)Non Eff K Line Darn_4a.2 14 0.6 Low Low n/a
(F) Non Eff K Line Darn_4a.2 3 0.6 Low Low n/a
(F) Mon Eff K Line Raka_2a.l 21 18 High Medium * n/a
(F) Eff K Lime Raka_2a.1 25 19 High Medium Medium
(R) Mon Eff K Line Timu_la,l 192 24 High High * n/a
(F) Eff Pivot Darn_4a.2 ## 7 0.3 Low Low Low
Trees and Scrub 1 0.1 n/a nfa nfa
MB Pasture K Line Darn_4a.2 5 0.6 Low Low nfa
ME Pasture K Line Darn_4a.2 1 0.6 Low Low n/a
NB Pasture Pivot Darn_4a.2 ## 4 0.1 Low Low n/a
MEB Pasture Pivot Darn_4a.2 ## 1 01 Low Low n/a
Fodder Beet 3 0.3 n/a nfa n/a
Other farm sources 157
Whaole farm 453 14
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Table 1.3.2.3.4. Dairy: Scenario 2 Stock Exclusion — Farm greenhouse gas emissions.

Farm name: MFE Dairy model Stock Exclusion Overseer file (2013/20)

Farm Greenhouse Gas Emissions

Based on total farm area Current

farm

Units: CO2 equivalents (kg/hafyr)

Methane 8746
Enteric 8605
Dung 101
Effluent 41

N20 emissions 6550
Excreta paddock 3795
Excreta effluent 19
M fertiliser 1662
Crops 3
Indirect 1071

CO2 emissions 1711
Electricity 327
Fuel 71
M fertiliser 821
Fertiliser and organic inputs 85
Lime 0
Supplements 279
Animal transport 3
Other 123

Total ["17008

[ C02 emissions I Methane
[ N20 emissions
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1.3.3. Dairy support

1.3.3.1. Financial budget summary detail

MACFARLANE RURAL BUSINESS LTD PHYSICAL PRODUCTION SUMMARY
Farm ! Client MTE File Mame Dairy Support - Scenanio 2 Stock E
Business Year 2019720 Date Printed 200672019
Total Farm Area (ha) 475 Prepared By: Jamie Gordon
Total Effective Area (ha) 455
Total Stock Units Wintered: 2,332 Stocking Rate: 5.1
SHEEP CATTLE
Ewes Cows
Ewe Hoggets Heifers
Male Hoggets Heifer Calves 466
Wethers Male Calves 104
Rams Steers/Bulls
Bulls
TOTAL SHEEP TOTAL CATTLE 570
Sheep stock units Cattle stock units 2,332
Lambing percentage Calving percentage
Wool/sheep 5.1, Cows in Milk
Av. Wool Pricefkg kgMS fcow
kgM5 fha

SHEEP INCOMESSU CATTLE INCOMESSU 565
DEER PRODUCE
M_A_ Hinds Crop Area YieldHa
R 2yr Hinds M. Wheat
R 1yr Hinds F.Wheat 322
R1yr Stags Cats 6.0
R 2yr Stags Barley
M.A_ Stags Peas

Cther Grain
TOTAL DEER Grass Seed 1.
Deer stock units Grass Seed 2.

Clower
Fawning percentage Other Small Seed
ehwet/atag
Av.\Velvet Pricelkg

TOTAL AREA 3|2
DEER INCOMESU PRODUCE INCOME/HA 2 869
FINANCIAL INDICES

Total $ $ha Fisu
Tetal Cash Fam Income 1,430,222 3143 613
Change in Value of Stock on Hand
Change in Value of Produce on Hand
Gross Fam Income 1,430,222 3,143 613
Farm Working Expenses 948 522 2,085 407
Eamings Before Interest, Drawings and Tax 481,400 1,058 206
Tetal Debt Senvicing 357,502 786 153
Farmn Working Expenses as a % of Gross Farm Income 66.3
Debt Servicing as % of Gross Farm Income 250
Debt Servicing as % of EBIT 74.3
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MACFARLANE RURAL BUSINESS LTD

BUDGET SUMMARY

455 Su or Ha
TOTAL § TOTAL S
WAGES 138.400 304 SHEEFP
ANIMAL HEALTH B.328 21 WooL
STOCKFEED PURCHASED 32,900 T2 CATTLE 1,583,180
OTHER STOCHK EXPENSES 1.000 2 MILK
FEED COMSERVATION T4.880 165 DEER
COMNTRACTIMG 72,085 158 VELVET
CARTAGE 12.888 28 GRAIN AND PULSE PRODUCE
FERTILISER & LIME 180.243 418 Previous ¥'r Sales
SEEDS & TREATMENT 80.850 133 Current %'r Sales 109,504
SACKS & SEED DRESSING Unsold At Year End
WEED & PEST CONTROL 127.810 281 EMALL SEED PRODUCE
REFAIRS & MAINTENAMCE 30.500 87 Previous Y'r Sales
VEHICLE EXFENSES 33.500 T4 Current ¥r Sales
ELECTRICITY 2,400 5 Unsold At Year End
OTHER WORKING EXPS MISCELLANEQUS INCOME 2,500
ADMINISTRATION 18,000 4z
STAMDIMNG CHARGES 144 228 317 ETOCK PURCHASES
Sheep
Caftle -275,032
Deer
Cther
CASH FARM WORKING EXPEN SES 948 822 2.085 CASH FARM INCOME 1,430,222 3,143
CASH FARM WORKING PROFIT 481,400 1,068
DEBT SERVICING
Mortgage 342,318 762
Term Interest
Current Account 15,183 k]
Rent
Cther
CASH OPERATING EXPENSES 1,306,324 2.871 CASH OPERATING INCOME 1,430,222 3,143
CASH OPERATING SURPLUS/DEFICIT 123 858 272
FERSOMAL DRAWINGS HWON OFERATING IMCOME
OTHER PERSOMAL
TAXATION 12,830 28
CAPITAL PURCHASES & PAYMENTSE 81.800 180 INVESTMEMT INCOME
INVESTMEMTS
UNPAID ACCOUNTS
TOTAL CASH EXPENDITURE 1,400,754 3.078 TOTAL CASH INCOME 1,430 222 3,143
TOTAL CASH SURPLUS/DEFICIT 25 468 a5
Change in value of stock on hand
Change in value of produce on hand
Depreciation
TRUE SURPLUS/DEFICIT 25 468 a5
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1.3.3.2. Farmax biophysical modelling
Figure 1.3.3.2.1. Dairy support: Scenario 2 Stock Exclusion. Average pasture covers, whole farm, long

term steady-state basis.

FARMAX Pasture Cover for MfE Scenario Testing
mOTI20 Jul 19 - Jun 20

B Actual Cover

B minimum Cover

2500 I/\-WM
AT IN
- NP

500

Figure 1.3.3.2.2. Dairy support: Scenario 2 Stock Exclusion. Crops and silage, whole farm, long term
steady-state basis. a) Irrigated, b) Dryland block 1, c¢) Dryland block 2.

a)
FARMAX Crops for MfE Scenario Testing : lrrigated
38072203 MIE Scenario Testing, Jul 19 - Jun 20
250 -
Pasture Silage
200 Fodder beet
Fodder .
= 1507 beet 2 (no cost) Barley Silage Kale
@
z
< Kale 2 (no cost) Barley Grain
100
501 Pasture Silage 2
Pasture Silage 3
T T T T T T T T T T T T T T T T
J A s o} N D J F M A M J
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b)

FARMAX Crops for MfE Scenario Testing : Dry (Adj. to Irr)
18D . MIE Seenario Testing, Jul 19 - Jun 20
Fodder beet
20 .
beetFZO((jr?oe(r: ost) Barley Grain
154 Kale 2 (no cost) Barley Silage Kale
g
< 104
Pasture Silage
5 -
Pasfure Silage 3
Pasture Silage 2
T T T T T T T T T
J A s o] N D J F M A M
c)
FARMAX Crops for MfE Scenario Testing : Dryland
$8D MIE Scenario Testing, Jul 19 - Jun 20
160 Kale
140 Kale 2 (no cost) Fodder beet
120 A
Fodder beet 2 (no cost) Forage Rape
® 100
s
£ 80+ :
]
60 .
40
20
J A s o] N D J F M A M
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Figure 1.3.3.2.3. Dairy support: Scenario 2 Stock Exclusion. Whole farm, long term steady-state basis:
a) relative mob sizes throughout the year; b) livestock reconciliation by month.

a)
FARMAX Mob Sizes for MfE Scenario Testing
sBD7aaa Jul 19 - Jun 20
J A [ (o} N D J F M A M J
Dairy cows
| Cows Z
Cows
Dairy heifers
[ |C Heifers
T-yr Heifers
= Heffer calves
Service Bulls
[ Yeardingbulls |
Steer Beef
Steer Calf |
R1IRZ Steers
2-Year Sfeers —_—
b)
FARMAX  Stock Reconciliation Numbers by Month for MfE Scenario Testing
072208 Jul 19 - Jun 20
(end of month) Jul19 Aug19 Sep19 Oct19 Nov19 Dec19 Jan20 Feb20 Mar20 Apr20 May 20 Jun20
Heifer Calf 227 455 455 455 455 455 455 455
1-Year Heifer 455 455 455 455 455 455 455 455 455 432 432 432
2Year Heifer
Cow 1680 1680
1-Year Bull 13 13
Steer Calf 74 153 153 152 152 310 467 466
1-Year Steer 466 465 465 464 464 464 432 2305 319 150 120 104
2-Year Steer 104 104 104 52
Total Beef 2705 1024 1024 984 1233 1527 1495 1457 1381 1356 1474 3137
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1.3.3.3. Overseer nutrient modelling

Table 1.3.3.3.1. Dairy support: Scenario 2 Stock Exclusion — Whole farm nutrient budget.

Farm name: Dairy Support Farm - Livestock Exclusion (2019)

Farm Nutrient Budget - Whole farm

N P K S Ca Mg Na
(ka/ha/yr)
MNutrients added
Fertiliser, lime & other 145 31 12 19 85 1 8
Rain/clover N fixation 27 0 2 4 2 4 15
Irrigation 2 0 1 2 8 2 9
Supplements imported 4 0 11 1 2 1 1
Mutrients removed
As preducts 11 3 3 1 2 1 a0
Exported effluent 0 0 0 0 0 0 0
As supplements, crop exports 26 4 25 3 B 2 1
To atmespheric 46 0 0 0 0 0 0
To water &7 0.2 11 42 93 9 25
Change in internal pools
Plant material -108 -14 -94 -12 -47 -9 =21
Organic pool 104 1 1 -8 0 0 0
Inorganic mineral 0 3 -17 0 -2 -4 -4
Inerganic soil pool 32 34 96 0 41 9 31
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Table 1.3.3.3.2. Dairy support: Scenario 2 Stock Exclusion — Nitrogen block report.

Farm name: Dairy Suppert Farm - Livestock Exclusion (2019)

Block Nitrogen

Block name Total M lost N lost to water Nin N surplus Added N **
(kg N/yr) (kg N/hafyr) drainage * (kg N/ha/yr) (kg N/ha/yr)
(ppm)

Irrigated 4101 32 7.3 209 189
DLC- Silage 52 19 5.3 50 189
OG- FB 3970 123 27.6 184 118
FB- Ba Si-Ka 5408 168 36.1 152 187
Ba Sil - Ka - Ba -NG 4400 137 27.3 108 160
DLC-OG-FB 474 158 41.7 557 118
DLC - FB- Ba Si- Ka 507 169 43.2 612 187
DLC - Ba Sil - Ka - Ba - NG 487 162 345 460 148
DL Corners 373 25 7.1 181 159
DL-0OG-Ka 1651 67 18.6 213 141
DLKa-FB 2062 83 21.8 207 105
DL - FB - Fo Ra - NG 4654 188 48.0 115 68
Rolling DL Pasture 2054 23 6.4 141 99
Rolling DL Silage Pasture 210 27 7.6 113 99
Irr Silage x 3 cuts 526 18 51 46 189
Other farm sources 89

Whole farm 31016 &7

Less N removed in wetlands 0

Farm output 21016 67
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Table 1.3.3.3.3. Dairy support: Scenario 2 Stock Exclusion — Phosphorus block report.

Farm name: Dairy Support Farm - Livestock Exclusion (2019)

Block Phosphorus
Block name Total P lost P lost P loss categories
(kg Pryr) (kg P/hafyn) Soil Fertiliser Effluent

Irrigated 13 01 Low Low nfa
DLC- Silage 0 0 Low Low n/a
OG- FB 8 02 n/a nfa n/a
FB- Ba Si-Ka 7 0.2 n/a nfa nia
Ba Sil - Ka - Ba -NG 5 02 n/a nfa nfa
DLC - OG - FB 0 01 n/a nfa n/a
DLC - FB- Ba Si - Ka 0 01 n/a nfa n/a
DLC - Ba Sil - Ka - Ba - NG 0 01 n/a n/a nfa
DL Corners 1 0 Low Low nfa
DL-0G - Ka 3 01 n/a n/a n/a
DL Ka - FB 4 01 n/a n/fa n/a
DL - FB - Fo Ra - NG 3 01 n/a n/fa n/a
Rolling DL Pasture 14 02 Low Low n/a
Rolling DL Silage Pasture 1 0.2 Low Low nfa
Irr Silage % 3 cuts 1 0 Low Low n/a
Other farm sources 39

‘Whole farm 101 0.2
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Table 1.3.3.3.4. Dairy support: Scenario 2 Stock Exclusion — Farm greenhouse gas emissions.

Farm name: Dairy Support Farm - Livestock Exclusion (2019)

Farm Greenhouse Gas Emissions

Based on total farm area Current
farm

Units: Use default

Methane 5270
Enteric 5143
Dung 125
Effluent 1

N20 emissions 3339
Excreta paddock 1563
Excreta effluent 0
M fertiliser 798
Crops 25
Indirect 948

CO2 emissions 1088
Electricity 54
Fuel 156
M fertiliser 481
Fertiliser and organic inputs 208
Lime 83
Supplements 46
Animal transport 22 [ C02 emissions I Methane
Other 39 [ N20 emissions

Total o697
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1.3.4.

Arable mixed cropping

1.3.4.1. Financial budget summary detail

MACFARLANE RURAL BUSINESS LTD

PHYSICAL PRODUCTION SUMMARY

Farm | Client MIE Arable Mized Crop Farm File Hame Scenarnio 2 - Stock Exclusion
Business Year 201718 Date Printed 4062018
Total Farm Area (ha) 3450 Prepared By: Antan Micholls
Total Effective Area (ha) T8
Total Stock Units Wintered: Stocking Rate:
SHEEP CATTLE
Ewves Cows
Ewe Hoggets Heifers
Mal= Hoggets Heifer Calves
Wethers Male Calves
Rams Steers/Bulls
Bulls
TOTAL SHEEFP TOTAL CATTLE
Sheep stock wnits Cattle stock wnits
Lambing percentage Calving percentage
Wool'sheep 5.1 Cows in Milk
FAu. Waoal Pricelkg 450 kgM S fcow
kgM s ha
SHEEP INCOME/SU CATTLE INCOMESU
DEER PRODUCE
M_A. Hinds Crop Area  Yield tha
R 2yr Hinds M Wheat 440 10.0
R 1yr Hinds F.Wheat 440 13.0
R1yr Stags Barley 440 9.0
R 2yr Stags Triticale
M_A. Stags Peas - Wining 440 34
Ryegrass seed 440 25
TOTAL DEER Clover - White 440 0.4
Deer stock units Linseed 147 10
Sunflowers 147 312
Fawning percentage Hemp 147 1.0
Welvet'stag CTrther
A, Welvet Pricefkg Criner
Cther
TOTAL AREA 303
DEER INCOME/SU PRODUCE INCOME/HA 3,871

FINANCIAL INDICES

Taotal Cash Farm Income

Chanpge in Walue of Stock on Hand
Change in Walue of Produce on Hand
Gross Farm Income

Farm Waorking Expenses
Earnings Before Intzrest, Drawings and Tax

Total Debt Servicing
Farm Waorking Expenses as a % of Gross Farm Income
Debt Servicing as % of Gross Farm Incorme

Debt Ser\li:ing a5 % of EBIT

Total § Tha
1,502,834 4,720

1,502,834 4728
956,535 3,010

545,200 1,718

327,188 1,030
34
22
&0
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MACFARLANE RURAL BUSINESS LTD

BUDGET SUMMARY

318 5u or Ha
TOTAL S TOTAL 3
WAGES 175,452 552 SHEEP 601,402
ANIMAL HEALTH T.350 23 WOooL 10,845
STOCKFEED PURCHASED 00 2 CATTLE
OTHER STOCK EXPENSES 2,000 & MILK
FEED CONSERVATION 23,902 76 DEER
CONTRACTING 19,867 G2 VELVET
CARTAGE 54,828 172 GRAIN AND PULSE PRODUCE
FERTILISER & LIME 121,347 382 Previous Yr Sales 285,120
SEEDS & TREATMENT 094,982 204 Current YT Sales 451,440
SACHKS & SEED DRESSING 57,588 181 Unsold At Year End 285,120
WEED & PEST CONTROL 158,797 483 SMALL SEED PRODUCE
REPAIRS & MAINTENANCE 50,200 158 Previous ¥r Sales 224,011
EHICLE EXPEMEES 83,188 262 Current YT Sales 262,478
ELECTRICITY 35,380 111 Unsold At Year End 214,011
OTHER WORKING EXPS 28,805 81 MISCELLANEQUS INCOME 60,618
ADMINISTRATION 27486 ]
STAMDING CHARGES 47,180 148 STOCK PURCHASES
Sheep -402,080
Cartls
Deer
Other
CASHFARM WORKING EXPENSES 936,535 3,010 CASH FARM INCOME 1,502,824 4,728
EBIT / CASH FARM WORKING PROF. 946,299 1,718
DEBT SERVICING
Mortgage 208,156 9312
Term Interest 2.419 26
Current Account 22821 7
Rent
Other
CASHOPERATING EXPENSES 1,283,731 4,028 CASH OPERATING INCOME 1,502,834 4718
CASH OPERATING SURPLUS/DEFICIT 215,103 i3]
PERSOMAL DRAWINGS NOMN OPERATING INCOME
OTHER PERSOMAL
TAMATION PROVISION FOR 27 1
CAPITAL PURCHASES & PAYMENTS 218,200 387 INVESTMENT INCOME
INVESTMENTS
UNFAID ACCOUNTS
TOTAL CASH EXPENDITURE 1,302,202 4,727 TOTAL CASH INCOME 1,502,834 4,718
TOTAL CASH SURPLUS/DEFICIT 632 2
Chanpe in value of stock on hand
Change in walue of preduce on hand
Degpreciation
TRUE SURPLUS/DEFICIT 632 2
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1.3.4.2. Farmax biophysical modelling

Figure 1.3.4.2.1. Arable mixed cropping: Scenario 2 Stock Exclusion. Average pasture covers, whole
farm, long term steady-state basis.

[ Actual Cover
B Minimum Cover

2500

2000 4

1500 4
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Figure 1.3.4.2.2. Arable mixed cropping: Scenario 2 Stock Exclusion. Crops and silage, whole farm, long
term steady-state basis.

Area (ha)
g

g

8

Figure 1.3.4.2.3. Arable mixed cropping: Scenario 2 Stock Exclusion. Whole farm, long term steady-
state basis: a) relative mob sizes throughout the year; b) livestock reconciliation by month.

a)
J A S o N D J r ™M A [ J
Sheep
Store Lambs
Mixed Lambs born 2019
———"Wixed Lambs born 2020
Beef
Heifer Calves born 2019 born

(end of month) Jul 19 Aug 19 Sep 19 Oct 19 Nov 19 Dec 19 Jan 20 Feb 20 Mar 20 Apr 20 May 20 Jun 20
Mixed Lamb 2100 4500 4175 3450
Mixed Hogget 2425 1702 1002

Total Sheep 2425 1702 1002 2100 4900 475 3450
Heifer Calf 190 190 190 190

Total Beef 190 190 190 190
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1.3.4.3. Overseer nutrient modelling

Table 1.3.4.3.1. Arable mixed cropping: Scenario 2 Stock Exclusion — Whole farm nutrient budget.

Farm name: MfE - Arable - Scenario 2 - Stock Exclusion (2018)

Farm Nutrient Budget - Whole farm

N P K 5 Ca Mg MNa
(ka/ha/yr)
Nutrients added
Fertiliser, lime & other 82 21 26 36 38 22 0
Rain/clover N fixation 141 0 3 5 2 5 31
Irrigation 7 0 5 7 28 7 28
Supplements imported 9 1 7 1 2 1 b}
Nutrients removed
As products 92 26 28 8 8 7 2
Exported effluent 0 0 0 0 0 0 b}
As supplements 34 4 27 2 7 1 1
To atmespheric 33 0 0 0 0 0 0
To water 24 0.5 7 54 52 5 11
Change in internal pools
Plant matenial 102 7 21 6 7 -3 -1
Organic pool -117 -5 0 -22 0 0 b}
Inorganic mineral 0 0 -18 0 -11 -2 -2
Inorganic seil pool 72 -11 -25 0 9 27 49
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Table 1.3.4.3.2. Arable mixed cropping: Scenario 2 Stock Exclusion — Nitrogen block report.

Farm name: MfE - Arable - Scenario 2 - Stock Exclusion (2018)

Block Nitrogen

Block name Total Nlost M lost to water N in N surplus Added N **
(kg N/yr) (kg N/ha/yr) drainage * (kg N/ha/yr) (kg N/ha/yr)
{ppm)

P_Pre_WC>Wht>Rgs 105 5 4.4 -119 138
P_Pre_Rgs=>Peas 126 6 57 47 55
P_Pre_Rgs=Peas>Wht 594 30 21.3 56 186
P_Pre_Wht=>CC=>Lin 33 5 39 -53 107
P_Pre_Wht=CC=>5un 33 5 44 -145 15
P_Pre_Wht=CC>=Hem 33 5 44 -76 64
P_Pre_CC>0Qil>GFO=Bly 317 16 12.5 -7 96
P_Pre_GFO>Bly>WC 130 7 48 853 0

P_Pre_WC=Wht 582 30 255 219 110
D_Pre_Lucerne 15 2 47 35 0

P_Wak_WC>Wht>Rgs 56 6 39 -87 139
P_Wak_Rgs=>Peas 76 8 5.8 -29 55
P_Wak_Rgs>Peas>Wht 578 59 31.7 57 186
P_wWak_Wht=CCx>Lin 17 5 34 -53 107
P_Wak_Wht>CC>5un 17 5 32 -145 15
P_Wak_Wht>CC>Hem 17 5 3.2 -76 64
P_Wak_CC>Oil>GFO>Bly 268 27 17.8 -9 96
P_Wak_GFO=EBly>WC 94 10 6.3 854 0

P_Wak_WC=Wht 578 59 41.5 131 110
Tr_Pre_WC>Wht>Rgs 135 14 5.6 -84 139
Tr_Pre_Rgs>Peas 176 18 6.4 -24 55
Tr_Pre_Rgs>Peas>Wht 649 66 18.1 &5 186
Tr_Pre_Wht>CC=Lin 29 9 28 -46 107
Tr_Pre_Wht=CC>Sun 36 11 34 -138 15
Tr_Pre_Wht>CC>Hem 62 19 57 -69 64
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Tr_Pre_CC>0il>GFO=Bly 278 28 8.6 0 96
Tr_Pre_GFO=>Bly>WC 99 10 41 878 0
Tr_Pre_WC=Wht 953 97 324 143 110
Tr_Wak_WC>Wht>Rgs 101 21 8.2 -289 139
Tr_Wak_Rgs=>Peas 200 42 12.6 -24 55
Tr_Wak_Rgs>Peas>Wht 503 105 24.7 65 186
Tr Wak Wht>CC=Lin 29 18 50 -46 107
Tr_Wak_Wht>CC=5un 37 23 6.1 -138 15
Tr_Wak_Wht=CC=Hem 65 44 11.4 -69 64
Tr_Wak_CC>0il>GFO=Bly 198 41 10.3 D 96
Tr_Wak_GFO>Bly>WC 68 14 55 864 0
Tr_Wak_WC>Wht 896 187 50.9 147 110
Other farm sources 6

Whole farm 8188 24

Less N removed in wetlands 0

Farm output 8188 24
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Table 1.3.4.3.3. Arable mixed cropping: Scenario 2 Stock Exclusion — Phosphorus block report.

Farm name: MfE - Arable - Scenario 2 - Stock Exclusion (2018)

Block Phosphorus
Black name Total P lost P lost P loss categories
(kg P/yr) (kg Prha/yr) Soil Fertiliser Effluent
P_Pre_WC=Wht=Rgs 14 07 nfa n/a n/a
P_Pre_Rgs=>Peas 4 02 n/a n/a n/a
P_Pre_Rgs>Peas>Wht 2 0.1 n/a n/a n/a
P_Pre_Wht>CCx>Lin 1 0.2 nfa nja nja
P_Pre_Wht=CC=Sun 1 01 n/a n/a n/a
P_Pre_Wht=CC>Hem 1 02 n/a n/a n/a
P_Pre_CC>0il=GFO=Bly 2 01 n/a n/a n/a
P_Pre_GFO>Bly>WC 14 07 nfa n/a n/a
P_Pre_WC=Wht 2 01 n/a n/a n/a
D_Pre_Lucerne ] 0 Low Low n/a
P_Wak_WC=Wht=Rgs 9 09 n/a n/a n/a
P_Wak_Rgs=»Peas 2 0.2 nfa n/a n/a
P_Wak_Rgs=>Peas>Wht 1 01 n/a n/a n/a
P_Walk_Wht=CC>Lin 0 01 nfa n/a n/a
P_Wak_Wht=CC=5un 0 01 nfa n/a n/a
P_Wak_Wht>CC>Hem 0 01 n/a n/a n/a
P_Wak_CC=Qil>GFQ>Bly 1 01 nia n/a n/a
P_Walk_GFO=Bly=WC 6 06 n/a n/a n/a
P_Wal_WC>Wht 1 01 n/a n/a n/a
Tr_Pre_WC=Wht=>Rgs 11 11 nfa n/fa n/a
Tr_Pre_Rgs>Peas 9 039 n/a n/a n/a
Tr_Pre_Rgs=Peas=Wht g9 1 n/a n/a n/a
Tr_Pre_Wht=CC=>Lin 3 1 n/a n/a n/a
Tr_Pre_Wht=>CC>Sun 3 1 nfa n/a n/a
Tr_Pre_Wht=CC>Hem 4 1.1 n/a n/a n/a
Tr_Pre_CC>Oil>GFO>Bly 9 09 n/a nja n/a
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Tr_Pre_GFO=Bly>WC 10 1 nfa n/a n/a
Tr_Pre_WC=>Wht 8 08 n/a nfa nfa
Tr_Wak_WC>Wht=Rgs 7 14 n/a n/a n/a
Tr_Wak_Rgs>Peas 4 0.8 n/a n/a n/a
Tr_Wak_Rgs=>Peas>Wht 4 0.8 n/a n/a n/a
Tr_Wak_Wht>=CC=>Lin 1 08 nfa nfa nfa
Tr_Wak_Wht>CC=5un 1 09 n/a n/a n/a
Tr_Wak_Wht>CC>Hem 1 1 n/a n/a n/a
Tr_Wak_CC=0Oil=GFO=Bly 4 08 n/a n/a n/a
Tr_Wak_GFO>Bly=>WC 4 0.9 n/a n/a n/a
Tr_Wak_WC>Wht 3 0.7 n/a n/a n/a
Other farm sources 14

Whole farm 174 0.5

Table 1.3.4.3.4. Arable mixed cropping: Scenario 2 Stock Exclusion — Farm greenhouse gas emissions.

Farm name: MfE - Arable - Scenario 2 - Stock Exclusion (2018)

Farm Greenhouse Gas Emissions

Based on total farm area Current

farm

Units: CO2 equivalents (kg/ha/yr)

Methane 1454
Enteric 1432
Dung 22
Effluent 0

N20 emissions 3201
Excreta paddock 1270
Excreta effluent 0
M fertiliser 1027
Crops 844
Indirect 149

CO2 emissions 1228
Electricity 250
Fuel 151
M fertiliser 247
Fertiliser and organic inputs 294
Lime 48
Supplements 89
Animal transport 4
Other 145

Total 5973

[ 02 emissions M Methane

[ N20 emissions
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14.
1.4.1.

Scenario 3 — Land Intensification

Red meat / hill country

1.4.1.1. Financial budget summary detail

MACFARLANE RURAL BUSINESS LTD PHYSICAL PRODUCTION SUMMARY
Farm | Client MIE - Rad Meat File Name Red Meat
Business Year Intensification Date Printed a/082018
Total Farm Area (ha) S8 Prepared By: Mark Evarast
Total Effective Area (ha) 5@8
Total Stock Units Wintered: 3.911 Stocking Rete 8.5
SHEEP CATTLE
Ewas 825 Cows 130
Ewa Hoggets 225 Huifars 30
Male Hoggets Heifer Calves 75
Wathers Male Calves 758
Rams 12 Steers/Bulls 40
Bulls 5
TOTAL SHEEP 1.082 TOTAL CATTLE 355
Sheep stook units 1.223 Cattle stock units 1,838
Lambing percantage 148.0 Calving parcantage
Woolisheap 5.1 5.0 Cows in Milk
Ay, Woel Price/kg LI kgMS foow
kgMs ha

SHEEF INCOME/SU 1428 CATTLE INCOME/SU w38
GRAZING PRODUCE
R1 Hifers 85 Crop Area Yield'Ha
R2 Haifars 85 M. Wheat
R2 1S Helifers B5 F.\Wheat

Oats

Barlay

Faos

Othar Grain
TOTAL GRAZING 285 Grass Seed 1
Grazing stock units 850 Grass Seed 2

Clovar

Othar Small Seed

TOTAL AREA
DEER INCOME/SU 1044 FRODUCE INCOME/MA
FINANCIAL INDICES

Total § Sha $iau
Total Cash Farm Income 430,525 736 112.4
Change in Value of Stock on Hand
Change in Value of Preduce on Hand
Gross Farm Incomae 430,525 738 112.4
Farm Waorking Expansas 340,072 570 87.2
Earnings Before Interest, Drawings and Tax @8,5583 185 25
Total Dabt Servicing 41,144 -l'] 11
Farm Working Expenses as & % of Gross Farm Incoma 7.8
Dabt Servicing as % of Gross Farm Income 9.4
Dbt Servicing as % of EBIT 41.7
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MACFARLANE RURAL BUSINESS LTD

BUDGET SUMMARY
3,911 Su or Ha

TOTAL S  § per Su TOTALS 3§ per Su
WAGES 85,980 22.0 EHEEF 157,094
ANIMAL HEALTH 11,587 3.0 WooL 18,070
STOCKFEED PURCHASED 12,800 3.3 CATTLE 235,101
OTHER STOCK EXPENSES 4615 1.2 MILK
FEED CONSERVATION 20,680 7.8 DEER
CONTRACTING 22120 5.7 GRAZING 8,740
CARTAGE 554 0.1 GRAIN AND PULSE PRCDUCE
FERTILISER & LIME 408,337 126 Previous ¥r Sales
SEEDS & TREATMENT 18,788 4 8 Current ¥r Sales
SACKS & SEED DRESSING Unsold At Year End
WEED & PEST CONTROL 30,317 7.8 EMALL SEED PRODUCE
REPAIRS & MAINTEMAMCE 11,600 3.0 Previous ¥r Sales
VEHICLE EXPEMNSES 28,608 6.8 Current ¥r Sales
ELECTRICITY 7,360 1.9 Unsald At Year End
OTHER WORKING EXPS MISCELLAWNECQUS INCOME 4,060
ADMINISTRATION 12,500 32
STANDING CHARGES 17,125 44 STOCK PURCHASES
Sheep -2,400
Cattle -63,040
Deer
Other
CASH FARM WORKING EXPENSES 340,972 87.2 CASH FARM INCOME 439 525 112.4
CASH FARM WORKING PROFIT 98,553 252
DEBT SERVICING
Mortgage 38,700 10.2
Term Interest
Current Account 1,444 04
Rent
Cither
CASH OPERATING EXPENSES 382,116 7.7 CASH OPERATING INCOME 439 525 112.4
CASH OPERATING SURPLUS/DEFICI 57,408 147
FERSOMAL DRAWINGS KON OPERATING INCOME
OTHER PERSOMAL
TAXATICN 5,808 15
CAPITAL PURCHASES & PAYMENTS 37,780 B.7 INVESTMENT INCOME
INWESTMENTS
UNPAID ACCOUNTS
TOTAL CASH EXPENDITURE 425 764 108.8 TOTAL CASH INCOME 439 525 112.4
TOTAL CASH SURPLUS/DEFICIT 13,761 a5
Change in value of stock an hand
Change in value of produce on hand
Drepreciation
TRUE SURPLUS/IDEFICIT 13,761 a5
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1.4.1.2. Farmax biophysical modelling

Figure 1.4.1.2.1. Red meat / hill country: Scenario 3 Land Intensification. Average pasture covers,

whole farm, long term steady-state basis.

FARMAX Pasture Cover for MfE Scenario Testing
! Jul 18 - Jun 20
== Pasture Cover
== Minimum Cover
2500
2000
e ——
Cover ..o _.a/ —— S
(kgDM/ha) ,———L ~——
1000
R
500
(kgDMmha)  Start | J A S 0 N D J F M A M J
Pasture Cover | 1,401 | 1,398 1564 1746 1,861 1,856 1,863 1,778 1,717 1,727 1,608 1433 1,335
Minimum | 136 | 130 95 790 1,496 1515 1606 1515 1392 1308 1655 1139 142
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Figure 1.4.1.2.2. Red meat / hill country: Scenario 3 Land Intensification. Crops and silage, whole farm,
long term steady-state basis. a) Developed downs block, b) sprinkler block, c) centre pivot block.

a)
FARMAX Crops for MfE Scenario Testing : Dev Downs
IMfE Scenario Testing, Jul 15 - Jun 20
60
50+
E 40+
g
< 30+
20+
104
Leafy Tumip
J A s 0 N D J F M A M J
b)
FARMAX Crops for MfE Scenario Testing : Sprinklers
MFE Scenario Testing, Jul 15 - Jun 20
254
20
=T
=
= 15 Forage Rape 2 (no cost)
=z
104
Rape 3 (no cost) Whole Crop Cereal Forage Rape 4
5
Rape
T T T T T T T T T T T
J A s 0 N D J F M A M J
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c)

FARMAX Crops for MfE Scenario Testing : Pivot

MfE Scenaric Teating, Jul 15 - Jun 20

45+

404 Fodder beet

(%)
o
|

Fodder beet 2 (no cost) Forage Maize Greenfeed Oals

[¥%)
=
i

25 JAnnual Ryegrass (no cost) Fodder beet 3

Area (ha)

P
=
1

Fodder

beet 4 (no cost) Whole Crop Cereal

-
o

104

54 Baleage

Figure 1.4.1.2.3. Red meat / hill country: Scenario 3 Land Intensification. Whole farm, long term
steady-state basis: Supplementary feed allocation.

FARMAX Supplement Percent of Demand for MfE Scenario Testing
! Jul 19 - Jun 20
Percent of total demand in each month

Month Rape Baleage | Annual | Greenf...| Leafy Forage | Fodder | Whole Forage | Barley

Ryegra..., Oats Turnip Rape beet Crop C...| Maize Grain Total
Jul 18 82 72 49 82 518 17 919
Aug 19 83 73 57 83 525 119 94.0
Sep 19 4.0 56 274 79 449
Oct 19
Mov 19
Dec 19
Jan 20 1.6 85 57 15.8
Feb 20 18 95 127 49 239
Mar 20 18 87 109 50 275
Apr 20 b4 50 10.4
May 20 34 247 56 337
Jun 20 81 T2 49 8.1 516 17 916
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Figure 1.4.1.2.4. Red meat / hill country: Scenario 3 Land Intensification. Livestock reconciliation, long
term steady-state business. a) Mob size per month, b) livestock reconciliation by month.

a)
FARMAX Mob Sizes for MfE Scenario Testing
$BOT.2.203 Jul 19 - Jun 20
J A s o] N D J F M A M J
Sheep
I Ewes
[ Ewe Hoggeis |
I Ewetamb
[(Mixed [ ambs — ———=—=—
Rams
Beef
Caws [
RZ Heiférs )
[ RT Heifers
[ R1 Calves
RZ Bulls
[ Bulls
[ R2Sfeers |
R3 Sieers —
Dairy Grazing
[ RT Heifers
RZ Heifers
] R2 | C Heifers
b)
FARMAX  stock Reconciliation Numbers by Month for MfE Scenario Testing
$BD7 Jul 19 - Jun 20
(end of month) Jul19 Aug19 Sep19 Oct19 Nov19 Dec19 Jan20 Feb20 Mar20 Apr20 May20 Jun20
Ewe Lamb 205 225 225 225 225 205 225
Ewe Hogget 225 205 225 225 225 205 225 225 225 525
Ewe 821 818 814 810 806 723 723 723 723 723 048 825
Ram 15 15 15 15 15 15 15 15 15 15 15 15
Mixed Lamb 838 614 143
Total Sheep 1061 1058 1054 1050 1046 2026 1802 1331 1188 1188 1188 1065
Heifer Calf 85 85 85 85 85 85 85
1-Year Heifer 85 85 85 85 85 85 85 85 160 160 160 160
2-Year Heifer 75 75 75 45 45 45 45 45 30 30
Cow 160 160 158 156 156 156 156 156 130 130 160 160
Bull Calf 75 75 75 75
1-Year Bull 75 75 75 75 45 45 45 45 22 7 7
Bull 5 5 5 5 5 5 5 5 5 5 5 5
1-Year Steer 40 40 40
2-Year Steer 40 40 40 31 22
Total Beef 440 440 438 397 358 421 421 421 507 532 532 525

Impact of possible environmental policy interventions on case study farms 99



1.4.1.3. Overseer nutrient modelling

Table 1.4.1.3.1. Red Meat / Hill Country: Scenario 3 Land Intensification — Whole farm nutrient budget.

Farm name: Red Meat - Intensification (Intensification)

Farm Nutrient Budget - Whole farm

N P K 5 Ca Mg Ma
(kg/hayr)
MNutrients added
Fertiliser, lime & other 19 5 2 19 71 1 1
Rain/clover M fixation 42 0 3 6 3 7 38
Irrigation 1 0 0 1 2 1 3
Supplements imported 4 1 4 0 1 0 0
MNutrients remowved
As products 5 1 0 1 2 0 0
Exported effluent 0 0 0 0 0 0 Q
As exported defoliation 3 1 1 0 0 0 0
To atmospheric 19 0 0 0 0 0 0
To water 19 0.4 4] 35 24 2 12
Change in internal pools
Plant material 2 0 0 1 0 0 0
Organic pool 15 8 1 -11 0 0 0
Inorganic mineral 0 0 -24 0 7 -4 -5
Inorganic soil pool 1 -5 25 0 42 10 35
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Table 1.4.1.3.2. Red Meat / Hill Country: Scenario 3 Land Intensification — Nitrogen block report.

Farm name: Red Meat - Intensification (Intensification)

Block Nitrogen

Block name Total N lost N lost to water N in N surplus Added N **
(kg N/yr) (kg N/ha/yr) drainage * (kg M/ha/yr) (kg N/hayyr)
(ppm)
Hill Oma Tussoc 4885 14 N/A 31 0
Downs ClaTussoc 443 7 2.8 29 0
Downs Cla Dev 584 10 39 65 14
Downs Cla PP>Pasja/PP 411 29 103 58 52
KL PP 215 18 54 194 109
KL PP>MG Rape 377 63 19.8 123 65
KL MGRape>WCS/WRape 372 62 17.9 92 190
KL WCS/WRape>PP 89 15 44 111 109
pvt PP 409 19 5.3 203 109
pvt FB>Mz/Oat/Tta 1498 214 53.4 99 114
pvt Oat/Ita>FBeet 717 102 279 243 118
pvt FBeet>WCS/PP 463 66 18.2 43 169
DL flat 233 10 ER: 57 14
Lucerne 70 18 7.0 6 0
pvt PP>FB 611 87 24.7 293 118
Other farm sources 31
Whole farm 11408 19
Less N removed in wetlands 0
Farm output 11408 19
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Table 1.4.1.3.3. Red Meat / Hill Country: Scenario 3 Land Intensification — Phosphorus block report.

Farm name: Red Meat - Intensification (Intensification)

Block Phosphorus

Block name Total P lost P lost P loss categories
(kg P/yn) (kg P/ha/yr) Soil Fertiliser Effluent

Hill Oma Tussoc 140 04 Low n/a n/a
Downs ClaTussoc 23 0.4 Low n/a n/a
Downs Cla Dev 22 04 Low Low n/a
Downs Cla PP>Pasja/PP 5 0.4 n/a n/a n/a
KLPP 1 01 Low Low n/a
KL PP>MG Rape 1 01 n/a n/a n/a
KL MGRape>WCS/WRape 1 0.1 n/a n/a n/a
KL WCS/WRape>PP 1 01 n/a n/a n/a
pvt PP 9 0.4 Low Low nfa
pvt FB>Mz/Oat/Tta 6 0.8 n/a nfa nfa
pvt Oat/Ita>FBeet 10 15 n/a n/a n/a
pvt FBeet>WCS/PP 5 0.8 n/a n/a n/a
DL flat 0 0 Low Low n/a
Lucerne 0 0 Low Low n/a
pvt PP>FB 10 14 n/a n/a n/a
Other farm sources 35

Whole farm 269 0.4
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Table 1.4.1.3.4. Red Meat / Hill Country: Scenario 3 Land Intensification — Farm greenhouse gas

emissions.

Farm name: Red Meat - Intensification (Intensification)

Farm Greenhouse Gas Emissions

Based on total farm area Current
farm

Units: Use default

Methane 2263
Enteric 2223
Dung 40
Effluent 0

N20 emissions 1938
Excreta paddock 1354
Excreta effluent 0
M fertiliser 286
Crops B
Indirect 292

CO2 emissions 991
Electricity 16
Fuel 51
N fertiliser 47
Fertiliser and organic inputs 59
Lime 83
Supplements 727
Animal transport 1
Other B

Total 5192

[ 02 emissions M methane
[ N20 emissions
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1.4.2. Dairy - Scenario 3.1

1.4.2.1. Financial budget summary detail

[
MACFARLANE RURAL BUSINESS LTD

PHYSICAL PRODUCTION SUMMARY

Ay, Valvat Prica/ky

CEER INCOME/SU

Farm | Client MIE File Name Dairy - Scenaric 3.1 Intensifics
Business Year 2020-21 Date Printed aoaz01e
Total Farm Area (ha) 318 Prepared By: MRE
Total Effective Area (ha) 300
Total hilﬂ § produced: 522,000 Stocking Rate 3.3
SHEEP CATTLE
Ewas Cows 1,000
Ewa Hoggets Halfars 240
Male Hoggets Heifer Calvas 250
Wathers Male Calves
Rams Stewrs/Bulls

Bulls
TOTAL SHEEP TOTAL CATTLE 1,490
Sheep stook units Cattle stock units 8,200
Lambing percantage Calving parceniage
Woolsheep 2.1 Cows in Milk
Ay, Woel Price/kg kgMS foow

kgMS /ha 1,740
SHEEP INCOME/SU CATTLE INCOME/SU 402
DEER PRODUCE
M.A&, Hinds Crop Armn Yigld'Ha
R 2yr Hinds M. Wheat
R 1yr Hinds F.\Whest
Riyr Stags Cats
R 2yr Stags Barlay
M.A, Stags Faas

Othar Grain
TOTAL DEER Grass Seed 1
Dwar stock unita Grass Seed 2
Clover

Fawning parcentage Othar Small Seed
Valvat'stag

TOTAL AREA

FRODUCE INCOME/HA

IFINANCIAL INDICES

Total Cash Farm Income

Change in Value of Stock on Hand
Changae in Value of Preduce on Hand
Gross Farm Income

Farm Working Expenses

Earnings Before Interest, Drawings and Tax

Total Dabt Servicing
Farm Working Expenses as & % of Gross Farm Income
Dwbt Servicing as % of Gross Farm Inoome

Dbt Siru-nlﬁ a3 % of EBIT

Total § Sha SkgM3

3450987 11,833 883
3450087 11,833 883
2,202,190 7841 433
1,187,770 3903 229
fas Ta2 2,280 1.31

a6

20

&7

Impact of possible environmental policy interventions on case study farms

104



MACFARLAME RURAL BUSINESS LTD BUDGET SUMMARY
522,080 5u or Ha

TOTAL S SkgMS TOTALS SkgMS
WAGES 358,478 0.89 SHEEF
ANIMAL HEALTH 134,325 0.28 WOoOL
STOCKFEED PURCHASED 1.004.040 1.82 CATTLE 208,300
OTHER STOCHK EXPEMSES 87,508 0.17 MILKE 3,132,540
FEED COMSERWATION 3.240 0.01 DEER
COMNTRACTIMG 3,880 0.01 VELVET
CARTAGE 2,740 0.01 GRAIN AND PULSE PRODUCE
FERTILIZER & LIME 195,218 0.37 Frevious ¥'r Sales
SEEDS & TREATMENT 21,000 0.04 Current ¥r Sales
SACKS & SEED DRESSING Unsaold At Wear End
WEED & PEET CONTROL 2,455 0,00 SMALL SEED PRODUCE
REFAIRE & MAINTEMAMCE 107,575 0.21 Frevious r Sales
VEHICLE EXFEMSES 80,520 0.15 Current ¥'r Sales
ELECTRICITY 80,850 0.15 Unsold At Year End
OTHER WORKING EXPS 156,330 0.03 MISCELLAMECUS INCOME 183,127
ADMINISTRATION 35,000 0.07
STAMDING CHARGES 130,133 0.25 STOCHK. PURCHASES
Sheep
Cattle -44,000
Deer
Cther
CASH FARM WORKING EXPENSES 2,262,196 4,33 CASH FARM INCOME 3,459 967 8.53
CASH FARM WORKING PROFIT 1,187,770 2,28
DEBT SERVICING
Mortgage 831,750 1.31
Term Interest
Current Account 4,032 0.01
Rent
Cithar
CASH OPERATING EXPENSES 2,547 579 585 CASH OPERATING INCOME 3,459 967 8.53
CASH OPERATING SURPLUS/DEFICIT 511,988 0.88
FERSCOMAL DRAWINGS MOMN OFERATING INCOME
OTHER FERSOMAL
TAXATION 124,084 0.24
CARPITAL PURCHASES & PAYMENTS BE.375 0,19 INWESTMENT INCOME
INWVESTMENTS
UMPAID ACCOUNTS
TOTAL CASH EXPENDITURE 3,170,438 8.07 TOTAL CASH INCOME 3,459 967 8.53
TOTAL CASH SURPLUS/DEFICIT 2859 529 0.65

Change in value of stock on hand

Change in value of produce on hand

Depreciation

TRUE SURFLUSIDEFICIT 288 529 0.55
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1.4.2.2. Farmax biophysical modelling

Figure 1.4.2.2.1. Dairy: Scenario 3.1 Land Intensification. Farmax biophysical summary of the dairy

farm program, whole farm, long term steady-state basis.

(*) feed eaten by females > 20 months old / peak cows milked

FARMAX Physical Summary for MfE Dairy

Dairv 7.1.2.41 Jun 18 - May 19

Category Description Value Units

Farm Effective Area 300 ha
Stocking Rate 383 cows/ha
Potential Pasture Growth 14.2 t DM/ha
Nitrogen Use 215 kg N/ha
Feed Conversion Efficiency (eaten) 10.1 kg DM eaten/kg MS

Herd Cow Numbers (1st July) 1,030 cows
Peak Cows Milked 1,000 cows
Days in Milk 0 days
Avg. BCS at calving 5.2 BCS
Liveweight 1,474 kg/ha

Production Milk Solids total 522,090 kg

(to Factory) Milk Solids per ha 1,740 kg/ha
Milk Solids per cow 522 kg/cow
Peak Milk Solids production 2.29 kg/cow/day
Milk Solids as % of live weight 118.0 %

Feeding Pasture Eaten per cow * 3.6 t DM/cow
Supplements Eaten per cow * 1.0 t DM/cow
Off-farm Grazing Eaten per cow * 0.7 t DM/cow
Total Feed Eaten per cow * 5.3 t DM/cow
Pasture Eaten per ha 12.0 t DM/ha
Supplements Eaten per ha 35 t DM/ha
Off-farm Grazing Eaten per ha 4.0 t DM/ha
Total Feed Eaten per ha 195 t DM/ha
Supplements and Grazing / Feed Eaten * 32.7 %
Bought Feed / Feed Eaten * 20.6 %
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Figure 1.4.2.2.2. Dairy: Scenario 3.1 Land Intensification. a) Average pasture covers, b) pasture growth

curve, whole farm, long term steady-state basis.

a)

b)
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Figure 1.4.2.2.3. Dairy: Scenario 3.1 Land Intensification. Crops and silage, whole farm, long term

steady-state basis.

FARMAX Crops for [MfE Dairy] Block 2
Dairy 74241 MTfE Dairy, Jun 18 - May 19
250
Regrassing 1
200 ~
g Regrassing
@ 150
4
<
100
Fsture a
50
J J A S (0] N D J F M A M

Figure 1.4.2.2.4. Dairy: Scenario 3.1 Land Intensification. Supplement use, whole farm, long term

steady-state basis.

FARMAX Supplement Usage Summary for MfE Dairy
Dairy 7.1 AN Jun 18 - May 19
tonnes DM offered kg
Feed
Jun 18 Jul 18 Aug 18 Sep 18 Oct18 Nov 18 Dec 18 Jan19 Feb 19 Mar19 Apr19 May 19 Total /milker|

F3 Maize/barley Silage bought 5 66 54 16 93 123 99 456 456
F4 Hay/Straw bought 0 20 8 28 28
F1 Meal and Grains bought 1 26 67 91 60 62 62 55 61 59 39 584 584
F2 Pasture Silage 3 60 39 10 39 150 150

Total 1,218 1,218

Impact of possible environmental policy interventions on case study farms

108



Figure 1.4.2.2.5. Dairy: Scenario 3.1 Land Intensification. Feed offered. Whole farm, long term steady-

state basis.
FARMAX Feed Offered
Dairy 74241 o MfE Dairy : Dairy : [MfE Dairy] Dairy : Cows at home, Jun 18 - May 19
20 — e
L —T
| g
15 fiie
kgDM/hd/day
Offered
10
5
Select a Feed J
Pasture 13.9 9.8 12.6 16.2 17.8 17.7 17.7 17.8 15.3 13.5 9.0
1.0 2.0 2.7 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
3.0 3.0 1.3 0.3 2.0
3.0 3.0 1.7 0.6 3.0 4.2 5.2
Total (Utilised) 13.7 14.6 15.4 16.7 17.0 16.9 17.0 17.5 171 16.8 15.0
1.4.2.3. Overseer nutrient modelling
Table 1.4.2.3.1. Dairy: Scenario 3.1 Land Intensification — Whole farm nutrient budget.
Farm name: MFE Dairy model Intensificationl Overseer file (2019/20)
Farm Nutrient Budget - Whole farm
N K 5 Ca Mg MNa
(ka/ha/yr)
Nutrients added
Fertiliser, lime & other 215 23 0 42 60 7 0
Rain/clover N fixation 104 0 2 4 2 4 19
Irrigation 11 0 7 11 40 9 40
Supplements imported 62 11 30 5 6 5 4
MNutrients removed
As products 111 19 27 6 24 2 8
Exported effluent 0 0 0 0 0 0 0
As supplements 2 0 2 0 0 0 0
To atmospheric 35 ] 0 0 0 ] 0
To water 63 15 10 6l 70 4 13
Change in internal pools
Plant material 0 0 0 0 0 0
Organic pool 121 15 1 -4 0 0 0
Incrganic mineral 0 -36 0 -1 -1 -2
Incrganic seil pool 0 -1 35 0 14 22 43
109

Impact of possible environmental policy interventions on case study farms



Table 1.4.2.3.2. Dairy: Scenario 3.1 Land Intensification — Nitrogen block report.

Farm name: MFE Dairy model Intensificationl Overseer file (2019/20)

Block Nitrogen

Block name Total M lost N lost to water Nin N surplus Added N **
(kg M/yr) (kg N/hasyr) drainage * (kg N/ha/yr) (kg M/ha/yr)
(ppm)
(F) Eff 5.Pivot Darn_4a.2 1512 50 25.3 306 359
(F) Eff K Line Darn_4a.2 552 138 329 381 359
(F) Eff 5.Pivot Darn_4a.2 441 55 276 320 359
(F} Eff Kline Darn_4a.2 552 138 329 381 359
(F) Mon Eff Pivot Darn_4a.2 875 38 19.1 226 239
(F)Non Eff K Line Darn_4a.2 2299 92 22.0 258 239
(F) Non Eff K Line Darn_4a.2 543 109 26.0 284 239
(F) Mon Eff K Line Raka_2a.l 1471 113 26.6 278 239
(F) Eff K Line Raka_2a.1 1744 134 31.3 352 326
(R) Non Eff K Line Timu_la.l 6029 74 18.6 252 239
(F) Eff Pivot Darn_da.2 1353 44 23.9 292 326
Trees and Scrub 22 2 NJA
MNB Pasture K Line Darn_4a.2 812 101 24.3 275 245
MNEB Pasture K Line Darn_4a.2 284 142 34.0 320 245
MNEB Pasture Pivot Darn_4a.2 1230 34 225 224 245
NB Pasture Pivot Darn_4a.2 239 37 245 241 245
Other farm sources 48
Whole farm 20007 63
Less N removed in wetlands 0
Farm output 20007 63
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Table 1.4.2.3.3. Dairy: Scenario 3.1 Land Intensification — Phosphorus block report.

Farm name: MFE Dairy model Intensificationl Overseer file (2019/20)

Block Phosphorus
Block name Total P lost P lost P loss categories
(kg P/yn) (kg P/ha/yr) Sail Fertiliser Effluent
(F) Eff S.Pivot Darn_4a.2 8 0.3 Low Low Low
(F) Eff K Line Darn_4a.2 2 0.6 Low Low Low
(F) Eff S.Pivot Darn_da.2 2 03 Low Low Low
(F) Eff Kline Darn_4a.2 2 06 Low Low Low
(F) Mon Eff Pivot Darn_4a.2 [ 03 Low Low n/a
(F)Non Eff K Line Darn_4a.2 14 0.6 Low Low n/a
(F) Non Eff K Line Darn_4a.2 3 06 Low Low n/a
(F) Mon Eff K Line Raka_2a.l 24 18 High Medium * n/a
(F) Eff K Line Raka_2a.l 25 1.9 High Medium Medium
(R} Non Eff K Line Timu_la.l 195 24 High High * n/a
(F) Eff Pivot Darn_4a.2 8 03 Low Low Low
Trees and Scrub 1 01 n/a nfa n/a
NB Pasture K Line Darn_4a.2 5 0.6 Low Low n/a
MB Pasture K Line Darn_4a.2 1 0.6 Low Low n/a
MB Pasture Pivot Darn_4a.2 5 01 Low Low n/a
MNB Pasture Pivot Darn_4a.2 1 01 Low Low n/a
Other farm sources 170
Whole farm 472 15
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Table 1.4.2.3.4. Dairy: Scenario 3.1 Land Intensification — Farm greenhouse gas emissions.

Farm name: MFE Dairy model Intensificationl Overseer file (2019/20)

Farm Greenhouse Gas Emissions

Based on total farm area Current

farm

Units: CO2 equivalents (kg/ha/yr)

Methane 9956
Enteric 9812
Dung 101
Effluent 43

N20 emissions 6552
Excreta paddock 3787
Excreta effluent 20
N fertiliser 1673
Crops 0
Indirect 1073

CO2 emissions 2662
Electricity 333
Fuel 60
N fertiliser 840
Fertiliser and organic inputs 80
Lime 0
Supplements 1214
Animal transport 5
Other 129

Total 19170

[ C02 emissions [ Methane
[ N20 emissions
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1.4.3. Dairy - Scenario 3.2

1.4.3.1. Financial budget summary detail

[
MACFARLANE RURAL BEUSINESS LTD

PHYSICAL PRODUCTION SUMMARY

Lambing percantage

Farm | Client MIE File Name Dairy - Scenaric 3.2 Intensifics
Business Year 2020-21 Date Printed &0a2019
Total Farm Area (ha) 318 Prepared By: MRE
Total Effective Area (ha) 300
Total Il.llﬂ 5 produced: 522,000 Stocking Rete 3.3
SHEEP CATTLE
Ewas Cows 1,000
Ewa Hoggets Halfars 240
Male Hoggets Helfer Calves 250
Wathers Male Calves
Rams Stawrs/Bulls

Bulls
TOTAL SHEEF TOTAL CATTLE 1,400
Sheep stook units Cattle stock units 8,200

Calving parcantage

Dwar stock unita
Fawning percentage

Valvat'stag
Ay, Valvat Prica/ky

DEER INCOME/SU

Woollshesp S.U Cows in Milk
Ay, Woel Price/kg kgMS foow

kgMS /ha 1,740
SHEEP INCOME/SU CATTLE INCOME/SU 401
DEER PRODUCE
M.A, Hinds Crop Araa Yield'Ha
R 2yr Hinds M. Wheat
R 1yr Hinds F.\Wheat
Riyr Stags Oats
R 2yr Stags Barlay
M.A, Stags Faas

Othar Grain

TOTAL DEER Grass Seed 1

Gross Seed 2
Clover
Othar Small Seed

TOTAL AREA

FRODUCE INCOMEHA

IFINANCIAL INDICES

Total Cash Farm Income

Change in Value of Stock on Hand
Change in Value of Produce on Hand
Gross Farm Income

Farm Working Expenses

Earnings Before Interest, Drawings and Tax

Total Dabl Servicing
Farm Working Expenses as & % of Gross Farm Income
Debt Servicing as % of Gross Farm Income

Cebt Strv-nlﬁ a3 % of EBIT

Total § 5ha ShkgMs

3481988 11,507 X0
3481908 11,507 a1
2,291,380 7238 439
1,180,582 3,600 2.22
080,004 2,280 1,32

&8

20

=11}
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MACFARLAME RURAL BUSINESS LTD BUDGET SUMMARY
522 090 5u or Ha
TOTAL § SkgMS TOTALS SkgMs
WAGES 358.478 0.89 SHEEF
AMIMAL HEALTH 134,325 0.26 WooL
STOCKFEED PURCHASED 1,045,380 2.00 CATTLE 200,300
OTHER STOCK EXFEMSES 80,201 0.17 MILK 3,132,5¢
FEED CONSERVATION DEER
COMTRACTING 3,880 0.01 VELVET
CARTAGE 2,740 0.01 GRAIN AND PULSE PRCDUCE
FERTILISER & LIME 185,482 0.38 Previous ¥r Sales
SEEDS & TREATMENT 21,000 0.04 Current ¥'r Sales
SACKS & SEED DRESSING Unsaold At Year End
WEED & PEST CONTROL 2,455 0.00 SMALL SEED PRODUCE
REPAIRS & MAINTEMAMCE 107,575 0.21 Previous ¥r Sales
VEHICLE EXPEMNSES 70,580 0.15 Current ¥'r Sales
ELECTRICITY 30,850 0.15 Unsaold At Year End
OTHER WORKING EXPE 156,330 0.03 MISCELLANEQUS INCOME 183,127
ADMINISTRATICN 35,000 .07
STANDING CHARGES 130,133 0.25 STOCK PURCHASES
Sheep
Cattle -44,000
Deer
Cther
CASH FARM WORKING EXPENSES 2,291,286 4,30 CASH FARM INCOME 3,451,968 8.61
CASH FARM WORKING PROFIT 1,160,582 222
DEBT SERVICING
Mortgage 831,750 1.31
Term Interest
Current Account 4,854 0.01
Rent
Othar
CASH OPERATING EXPENSES 2,977,991 570 CASH OPERATING INCOME 3,451,568 8.61
CASH OPERATING SURPLUS/DEFICI 473 877 0.81
PERSCMAL DRAWINGE HMON OPERATING INCOME
OTHER PERSOMAL
TAXATION 112,681 0.22
CAPITAL PURCHASES & PAYMENTE 98,375 0.18 INVESTMENT INCOME
INVESTMENTS
UMPAID ACCOUNTS
TOTAL CASH EXPENDITURE 3,185,047 .11 TOTAL CASH INCOME 3,451 568 8.61
TOTAL CASH SURPLUS/DEFICIT 262,921 0.50
Change in value of stock on hand
Change in value of produce on hand
Depreciation
TRUE SURPLUSI/DEFICIT 262 921 0.50
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1.4.3.2. Farmax biophysical modelling

Figure 1.4.3.2.1. Dairy: Scenario 3.2 Land Intensification. Farmax biophysical summary of the dairy

farm program, whole farm, long term steady-state basis.

(*) feed eaten by females > 20 months old / peak cows milked

FARMAX Physical Summary for MfE Dairy

Dairv 7.1.2.41 Jun 18 - May 19

Category Description Value Units

Farm Effective Area 300 ha
Stocking Rate 383 cows/ha
Potential Pasture Growth 14.2 t DM/ha
Nitrogen Use 197 kg N/ha
Feed Conversion Efficiency (eaten) 10.1 kg DM eaten/kg MS

Herd Cow Numbers (1st July) 1,030 cows
Peak Cows Milked 1,000 cows
Days in Milk 0 days
Avg. BCS at calving 5.2 BCS
Liveweight 1,482 kg/ha

Production Milk Solids total 522,089 kg

(to Factory) Milk Solids per ha 1,740 kg/ha
Milk Solids per cow 522 kg/cow
Peak Milk Solids production 2.33 kg/cow/day
Milk Solids as % of live weight 117.4 %

Feeding Pasture Eaten per cow * 35 t DM/cow
Supplements Eaten per cow * 1.1 t DM/cow
Off-farm Grazing Eaten per cow * 0.7 t DM/cow
Total Feed Eaten per cow * 5.3 t DM/cow
Pasture Eaten per ha 11.7 t DM/ha
Supplements Eaten per ha 3.7 t DM/ha
Off-farm Grazing Eaten per ha 41 t DM/ha
Total Feed Eaten per ha 194 t DM/ha
Supplements and Grazing / Feed Eaten * 342 %
Bought Feed / Feed Eaten * 246 %
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Pasture Cover

MTfE Dairy, Jun 18 - May 19
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Figure 1.4.3.2.2. Dairy: Scenario 3.2 Land Intensification. a) Average pasture covers, b) pasture growth

curve, whole farm, long term steady-state basis.

a)

b)
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Figure 1.4.3.2.3. Dairy: Scenario 3.2 Land Intensification. Crops and silage, whole farm, long term

steady-state basis.

FARMAX Crops for [MfE Dairy] Block 2
Dairy 74241 MFE Dairy, Jun 18 - May 19
250
| Regrassing 1
200 +
g Regrassing
o 150
4
<
100
50
J J A (0] N D J F M A M

Figure 1.4.3.2.4. Dairy: Scenario 3.2 Land Intensification. Supplement use, whole farm, long term

steady-state basis.

FARMAX Supplement Usage Summary for MfE Dairy
Dairy 7.1 AN Jun 18 - May 19
tonnes DM offered kg
Feed
Jun 18 Jul 18 Aug 18 Sep 18 Oct18 Nov 18 Dec 18 Jan19 Feb 19 Mar19 Apr19 May 19 Total /milker|

F3 Maize/barley Silage bought 1 5 54 33 83 95 136 117 590 590
F4 Hay/Straw bought 0 8 28 28
F1 Meal and Grains bought 1 74 91 90 93 93 55 56 55 20 665 665
F2 Pasture Silage

Total 1,283 1,283
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Figure 1.4.3.2.5. Dairy: Scenario 3.2 Land Intensification. Feed offered. Whole farm, long term steady-

state basis.
FARMAX Feed Offered
Dairy 74241 o MfE Dairy : Dairy : [MfE Dairy] Dairy : Cows at home, Jun 18 - May 19
I L]
I ﬁ—L
15 fi
kgDM/hd/day
Offered
10
5
Select a Feed
Pasture 14.8 11.8 13.3 16.2 17.4 17.0 16.2 16.4 15.4 13.0 10.5
1.0 2.7 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 1.0
F4 Hay/Straw bought
3.0 3.0 1.7 1.1 3.0 34 5.0 6.0
Total (Utilised) 13.6 14.4 15.2 16.7 17.7 17.3 17.4 18.1 17.5 16.7 14.4
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1.4.3.3. Overseer nutrient modelling
Table 1.4.3.3.1. Dairy: Scenario 3.2 Land Intensification — Whole farm nutrient budget.

Farm name: MFE Dairy model Intensification2 Overseer file (2019/20)

Farm Nutrient Budget - Whole farm

M P K 5 Ca Mg Ma
(kg/hafyr)
Nutrients added
Fertiliser, lime & other 197 23 0 42 &0 7 0
Rain/clover N fixation 110 0 2 4 2 4 19
Irrigation 11 1] 7 11 40 9 40
Supplements imported 59 11 26 5 5 5 4
Nutrients removed
As products 111 19 27 6 24 2 8
Exported effluent 0 0 0 0 0 0 0
As supplements 2 0 2 0 0 0 0
To atmospheric 91 0 0 0 0 0 0
To water 57 15 10 60 66 4 13
Change in internal pools
Plant material 0 0 0 0 0 0 Q
Organic pool 116 15 2 -4 1 0 0
Inorganic mineral 0 0 -38 0 -1 -1 -2
Inerganic soil pool 0 -1 32 0 17 22 43
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Table 1.4.3.3.2. Dairy: Scenario 3.2 Land Intensification — Nitrogen block report.

Farm name: MFE Dairy model Intensification2 Overseer file (2019/20)

Block Nitrogen

Block name Total N lost N lost to water Nin N surplus Added N **
(kg N/yr) (kg N/ha/yr) drainage * (kg N/ha/yr) (kg N/ha/yr)
(ppm)
(F) Eff S.Pivot Darn_4a.2 1257 42 21.0 285 334
(F) EffK Line Darn_4a.2 536 134 31.9 370 334
(F) Eff 5.Pivot Darn_4a.2 373 47 23.3 303 334
(F) Eff Kline Darn_4a.2 536 134 31.9 370 334
(F) Mon Eff Pivot Darn_4a.2 734 32 16.0 208 216
(F)Non Eff K Line Darn_4a.2 2137 85 20.5 240 216
(F) Non Eff K Line Darn_d4a.2 528 106 25.3 273 216
(F) Mon Eff K Line Raka_2a.l 1384 106 25.0 260 216
(F) Eff K Line Raka_2a.1 1626 125 29.2 333 302
(R) Non Eff K Line Timu_la.l 5557 68 17.1 235 221
(F) Eff Pivot Darn_da.2 1124 36 19.9 275 309
Trees and Scrub 22 2 N/A
MB Pasture K Line Darn_4a.2 781 98 23.4 263 227
MNB Pasture K Line Darn_4a.2 293 147 35.1 311 227
MNB Pasture Pivot Darn_4a.2 1027 28 18.8 208 227
MB Pasture Pivot Darn_4a.2 204 31 20.9 229 227
Other farm sources 46
Whole farm 18164 57
Less N removed in wetlands 0
Farm output 18164 57
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Table 1.4.3.3.3. Dairy: Scenario 3.2 Land Intensification — Phosphorus block report.

Farm name: MFE Dairy model Intensification2 Overseer file (2019/20)

Block Phosphorus
Block name Total P lost P lost P loss categories
(kg P/yr) (kg P/ha/yr) Sail Fertiliser Effluent
(F) Eff S.Pivot Darn_4a.2 8 03 Low Low Low
(F) Eff K Line Darn_4a.2 2 06 Low Low Low
(F) Eff S.Pivot Darn_da.2 2 03 Low Low Low
(F) Eff Kline Darn_da.2 2 06 Low Low Low
(F) Non Eff Pivot Darn_4a.2 [ 03 Low Low n/a
(F)Non Eff K Line Darn_4a.2 14 0.6 Low Low n/a
(F) Mon Eff K Line Darn_4a.2 3 06 Low Low n/a
(F) Non Eff K Line Raka_2a.1 24 18 High Medium * n/a
(F) Eff K Line Raka_2a.l 25 19 High Medium Medium
(R} Non Eff K Line Timu_la.l 195 24 High High * n/a
(F) Eff Pivot Darn_4a.2 8 03 Low Low Low
Trees and Scrub 1 01 nfa n/a n/a
NB Pasture K Line Darn_4a.2 5 0.6 Low Low n/a
MNB Pasture K Line Darn_4a.2 1 06 Low Low n/a
MNB Pasture Pivot Darn_da.2 5 01 Low Low n/a
MB Pasture Pivot Darn_4a.2 1 01 Low Low n/a
Other farm sources 165
Whole farm 468 15
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Table 1.4.3.3.4. Dairy: Scenario 3.2 Land Intensification — Farm greenhouse gas emissions.

Farm name: MFE Dairy model Intensification2 Overseer file (2019/20)

Farm Greenhouse Gas Emissions

Based on total farm area Current

farm

Units: CO2 equivalents (kg/ha/yr)

Methane 9854
Enteric 9712
Dung 100
Effluent 42

N20 emissions 6323
Excreta paddock 3655
Excreta effluent 19
M fertiliser 1656
Crops 0
Indirect 993

CO2 emissions 2722
Electricity 333
Fuel 60
M fertiliser 771
Fertiliser and organic inputs 80
Lime 0]
Supplements 1344
Animal transport 5 [ C02 emissions [ Methane
Other 129 [ N20 emissions

Total | 18899
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1.4.4. Dairy support — Scenario 3.1

1.4.4.1. Financial budget summary detail

MACFARLANE RURAL BUSINESS LTD

PHYSICAL PRODUCTION SUMMARY

DEER INCOME/SU

PRODUCE INCOMEMHA

Farm [ Clignt MIE File Mame Dairy Support - Scanaro 2.1 Intens
Business Year 2019/20 Date Printed 5i0B/2019
Total Farm Area (ha) 475 Prepared By: Jarmia Gerden
Total Effective Area (ha) 480
Total Stock Units Wintered: 2,381 Stooking Rate: 8.1
SHEEP CATTLE
Ewas Cows
Ewe Hoggets Hizifers
Male Hoggets Huifer Calvas 472
Wathars Male Calves 108
Rams Etears/Bulls
Bulls
TOTAL SHEEF TOTAL CATTLE 877
Sheap stock units Cattle stock units 2.381
Lambing percantage Calving peroentage
Waoollsheep 5.1 Cows in Milk
Av, Wool Prica/kg kgM3s foow
kgME fha

SHEEF INCOME/SU CATTLE INCOME/SU sa7
DEER PRODUCE
M.A. Hinds Crop Area Viwld/Ha
R 2yr Hinds M. Whaeat
R 1yr Hinds Barey 371
Riyr Stags Oats 8.8
R 2yr Stags Barley
M.A. Stags Faas

Othar Grain
TOTAL DEER Grass Seed 1.
Daar stock units Grass Seed 2.

Clever
Fawning peroeniage Othar Small Seed
Velvat'stag
Av, Velvat Pricalkg

TOTAL AREA 439

2,873

FINANCIAL INDICES

Total Cash Farm Income

Change in Value of Stock on Hand
Changae in Value of Produce on Hand
Gross Farm [ncomae

Farm Waorking Expenses

Eamings Before Interest, Drawings and Tax
Total Dabt Servicing

Dabt Servicing as % of Gross Farm Income
Dabt Sarvicing as % of EBIT

Farm Working Expenses as & % of Gross Farm Incoma

Total § §tha
1,487 841 3
1,487 841 3
1,081,632 2,280

418,410 08
416,822 913
72

20

101

$su
a2z

g2z

445

178

178
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MACFARLANE RURAL BUSINESS LTD

BUDGET SUMMARY

460 Su or Ha
TOTAL S TOTAL §
WAGES 141,800 30& SHEEFP
ANIMAL HEALTH B.442 21 WooL
STOCKFEED PURCHASED 16,825 36 CATTLE 1,817,887
OTHER STOCK EXPENSES 25.500 55 MILK
FEED CONSERVATION 154,850 337 DEER
COMTRACTING 61,5585 189 VELVET
CARTAGE 13.857 30 GRAIN AND PULSE PRCDUCE
FERTILISER & LIME 164,751 358 Previous 'r Sales
SEEDS & TREATMENT 65.852 143 Current ¥'r Sales 128,118
SACKS & SEED DRESSING Unsold At Year End
WEED & PEST CONTROL 128.814 280 SMALL SEED PRODUCE
REPAIRS & MAINTENANCE 34,000 T4 Previous ¥r Sales
VEHICLE EXPENSES 38.500 &4 Current ¥r Sales
ELECTRICITY 2,400 5§ Unsold At Year End
OTHER WORKING EXPS MISCELLAMECUS INCOME 2,500
ADMINISTRATION 10,000 41
STANDING CHARGES 144,388 314 STOCK PURCHASES
Sheep
Cattle -278,540
Deer
Cther
CASH FARM WORKING EXPENSES 1,061,532 2.286 CASH FARM INCOME 1,467 941 3,191
CASH FARM WORKING PROFIT 416,410 805
DEBT SERVICING
Mortgage 336,150 731
Termm Interast 62,188 135
Current Account 21,5058 47
Rent
Other
CASH OPERATING EXPENSES 1,471,354 3,109 CASH OPERATING INCOME 1,467 941 3,191
CASH OPERATING SURPLUS/DEFICI -3,412 -7
FERSOMAL DRAWINGS HMOMN OFPERATING INCOME
OTHER FPERSOMAL
TAXATION
CAPITAL PURCHASES & PAYMENTS 121,840 264 INVESTMENT INCOME
INWVESTMENTS
UMNPAID ACCOUNTS
TOTAL CASH EXPENDITURE 1,582,994 3,483 TOTAL CASH INCOME 1,467 941 3,191
TOTAL CASH SURPLUS/DEFICIT -125,0562 =272
Change in value of stock on hand
Chamge in value of produce on hand
Depreciation
TRUE SURPLUS/DEFICIT -125,062 =272

Impact of possible environmental policy interventions on case study farms

124



1.4.4.2. Farmax biophysical modelling

Figure 1.4.4.2.1. Dairy Support: Scenario 3.1 Land Intensification — Average pasture covers, long

term steady-state basis.

FARMAX Pasture Cover for MfE Scenario Testing
BOTIR0S Jul 19 - Jun 20
B Actual Cover
B Winimum Cover
2500
'_“I\I//V T \
2000 \\
= ol
= 1500
2
1000
200

Figure 1.4.4.2.2. Dairy Support: Scenario 3.1 Land Intensification — Farmax supplements used.

Percent of total demand in each month
Month Fodder Forage Pasture Straw Oaten Barley Kale Total
beet Rape silage Big silage silage

Jul 19 68.1 1.2 1.1 227 6.5 99.7
Aug 19 62.8 0.8 261 88 88.5
Sep 19

Oct 19

Nov 19

Dec 19

Jan 20 396 396
Feb 20 45.7 45.7
Mar 20 5 315
Apr 20 13.9 13.9
May 20 25.3 25.3
Jun 20 71.4 1.1 0.9 20.2 5.9 99.6
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Figure 1.4.4.2.3. Dairy Support: Scenario 3.1 Land Intensification —a) Mob size per month, b) Livestock

reconciliation per month.

a)
FARMAX Mob Sizes for MfE Scenario Testing
$BOT.2.203 Jul 19 - Jun 20
J A 5 o N D J F M J
Dairy cows
| Caws 7|
[ Cows |
Dairy heifers
[ |C Heifers
T-yr Heifers 1
= Heiter calves
Sevice Bulls
[ Yeardingbulls |
Steer Beef
Steer Calf |
RIR? Steers
2-Y ear Sfeers —
b)
ARMAX  Stock Reconciliation Numbers by Month for MfE Scenario Testing
SBD72.203 Jul 19 - Jun 20
(end of month) Jul19 Aug19 Sep19 Oct19 HNovi1® Dec19 Jan20 Feb20 Mar20 Apr20 May20 Jun20
Heifer Calf 230 460 460 460 460 460 460 460
1-Year Heifer 460 460 460 460 460 460 460 460 460 287 107 437
2-Year Heifer
Cow 1030 1030
1-year Bull 13 13
Steer Calf 75 165 185 154 154 314 473 472
1-Year Steer 472 471 47 471 470 470 431 399 323 161 121 105
2-Year Steer 105 105 105 53
Total Beef 2087 1038 1036 997 1248 1545 1526 1473 1397 1222 1181 2504
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Figure 1.4.4.2.4. Dairy support: Scenario 3.1 Land Intensification — Crops and silage, whole farm, long
term steady-state basis. a) Irrigated, b) Dryland block 1, c¢) Dryland block 2.

Crops for MfE Scenario Testing : lirigated
MIE Scenario Testing, Jul 19 - Jun 20
2501 Oaten Sil
en Silage
Forage Rape (no cost)
200
Qaten Silage 2 (no cost) Fodder beet
150 Fodder
g beeiz(noccat} Baney Grain
o
E
100 _ Pasture Silage 3
Silage
50 - ‘ Pasture Silage ‘ Pasture Silage 4
T T T T T T T T T T T T
J A s N D J F M M J
b)
FARMAX Crops for MfE Scenario Testing : Dry (Adj. to Irr)
480722 ) MfE Scenario Testing, Jul 18 - Jun 20
Oaten Silage
FIFEEIRERE {no cost)
20 -
Qaten Silage 2 (no cost) Fodder beet
15
g
- Fodder .
104 peet 2 (no cost) Barley Grain
5 -
T T T T T T T T T T
J A s N D J F M M J
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c)

$BD

FARMAX Crops for MfE Scenario Testing : Dryland

MIE Scenario Testing, Jul 19 - Jun 20

Oaten Silage
160 - TS {no cost)
Fodder beet
140 1 oaten Silage 2 (no cost)
Kale
120 1 Fodder beet 2 (no cost)
Barley Silage
Kale 2 (no cost)
=100
£
o
Z 80
Pasture Silage
60 |
b Pasiure Silage 2
40 |
207 Pasture Silage 3
T T T T T T T T T T T
J A s N D J F M J
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1.4.4.3. Overseer nutrient modelling

Table 1.4.4.3.1. Dairy support: Scenario 3.1 Land Intensification — Whole farm nutrient budget.

Farm name: Dairy Support Farm - 109% less N & P - FINAL (2019)

Farm Nutrient Budget - Whole farm

N P K S Ca Mg Na
(kg/hafyr)
Mutrients added
Fertiliser, lime & other 110 33 14 22 84 1 9
Rain/clover N fixation 68 0 2 4 2 4 15
Irrigation 3 0 2 3 10 2 10
Supplements imported 54 5 55 5 10 5 3
Nutrients removed
As products 21 6 4 3 7 1 1
Exported effluent 0 0 0 0 0 0 0
As supplements, crop exports 45 9 37 4 8 3 2
To atmospheric 683 0 0 0 0 0 0
To water 60 0.2 13 41 S0 9 26
Change in internal pools
Plant material -66 -9 -54 -9 -29 -6 =21
Organic pocl 84 1 7 -6 1 1 0
Inorganic mineral 0 3 -16 0 -2 -4 -4
Inerganic soil pool 27 30 83 0 31 7 34
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Table 1.4.4.3.2 Dairy support: Scenario 3.1 Land Intensification — Nitrogen block report.

Farm name: Dairy Support Farm - 10% less N & P - FINAL (2019)

Block Nitrogen

Block name Total N lost M lost to water Nin N surplus Added N **
(kg N/yr) (kg N/ha/yr) drainage * (kg N/hafyr) (kg N/hayyr)
(ppm)

Irrigated 1496 25 57 229 151
OG - Ra - Oa Si 4845 131 28.1 100 82
Oa Si-FB 1968 53 11.9 78 118
FB - Ba Gr- NG 6745 182 37.0 151 154
DLC - OG- Ra-0asi 314 92 233 92 82
DLC -0Oa Si - FB 164 48 12.7 81 118
DLC -FB - Ba Gr - NG 535 157 34.0 158 151
DL Corners 212 15 44 182 81
DL-0OG-Ra-0Oasi 2297 92 231 92 82
DL Oa Si - FB 1169 47 12.3 a2 118
DL - FB - Ba Gr - NG 2593 103 24.4 124 151
Rolling DL Pasture 624 16 45 191 100
Rolling DL Silage Pasture 1633 27 7.6 147 100
Irr Silage 2889 32 7.4 177 151
Other farm sources 95

Whole farm 27579 60

Less N removed in wetlands 0

Farm output 27579 60
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Table 1.4.4.3.3. Dairy support: Scenario 3.1 Land Intensification — Phosphorus block report.

Farm name: Dairy Support Farm - 10% less N & P - FINAL (2019)

Block Phosphorus

Block name Total P lost P lost P loss categories
(kg P/yr) (kg P/ha/y) Sail Fertiliser Effluent

Irrigated 6 01 Low Low n/a
OG - Ra - Oa Si 7 0.2 n/a n/a n/a
OaSi-FB 9 0.2 n/a n/a n/a
FB - Ba Gr- NG 3 0.2 n/a n/a n/a
DLC-0OG-Ra-0asi 0 01 n/a nfa nfa
DLC -Oa 5i - FB 0 01 n/a n/a n/a
DLC -FB - Ba Gr - NG 0 01 n/a n/a n/a
DL Corners 1 0 Low Low n/a
DL-0G-Ra-0Qasi 3 01 nfa nfa nfa
DL Oa Si - FB 3 01 n/a n/a n/a
DL - FB - Ba Gr- NG 3 01 n/a n/a n/a
Rolling DL Pasture 6 02 Low Low Low
Ralling DL Silage Pasture 10 0.2 Low Low Low
Irr Silage 9 01 Low Low n/a
Other farm sources 46

Whole farm 110 02
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Table 1.4.4.3.4. Dairy support: Scenario 3.1 Land Intensification — Farm greenhouse gas emissions.

Farm name: Dairy Support Farm - 10% less N & P - FINAL (2019)

Farm Greenhouse Gas Emissions

Based on total farm area Current
farm

Units: Use default

Methane 6514
Enteric 6344
Dung 122
Effluent 48

N20 emissions 4086
Excreta paddock 1342
Excreta effluent 1120
N fertiliser 667
Crops 28
Indirect 927

CO2 emissions 1593
Electricity 63
Fuel 166
N fertiliser 334
Fertiliser and organic inputs 216
Lime 78
Supplements 655
Arnimal transport 38
Other 43

Total 12192

[ c02 emissions B Methane
[ N20 emissions
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1.4.5.

Dairy support — Scenario 3.2

1.4.5.1. Financial budget summary detail

MACFARLANE RURAL BEUSINESS LTD PHYSICAL PRODUCTION SUMMARY
Farm | Client MIE File Name Diairy Support - Soenario 320
Business Year 2020-21 Date Printed S5082019
Total Farm Area (ha) o Prepared By: MRE
Total Effective Area (ha) 326
Total hilﬂ § produced: 3R0,908 Stocking Rate 2.4
SHEEP CATTLE
Ewas a Cows 82
Ewa Hoggets Q Halfars 190
Male Hoggets Q Heifer Calvas 190
Wathers a Male Calves a
Rams a Stewrs/Bulls 0
Bulls i}
TOTAL SHEEP a TOTAL CATTLE 1,080
Sheep stook units ] Cattle stock units 5,710
Lambing percaniage 0.0 Calving parcaniage 0
Woollshesp S.U 0.0 Cows in Milk 1}
Ay, Woel Price/kg 0.0 kgMS foow 0
kghE tha 1.203
SHEEF INCOME/SU 0.0 CATTLE INCOME/SU 432
DEER PRODUCE
M.&, Hinds a Crop Area Yimld'Ha
R 2yr Hinds 0 M. \Whaat a o
R 1y Hinds a F.\Whaat a 0
Riyr Stags Q Cats 1} v}
R 2yr Stags a Enrlay Q v]
M.A, Stags a Faas 0 o
Othar Grain i} [+]
TOTAL DEER a Grass Seed 1 Q o
Dwar stock unita a Grass Seed 2 Q o
Clover Q v]
Fawning parcentage 0.0 Othar Small Seed 1} ]
Valvat'stag 0.0
Ay, Valvat Prica/ky Q
TOTAL AREA Q
DEER INCOME/SU 0.0 FRODUCE INCOME/HA o
IFINANCIAL INDICES
Total § Sha SkgM3
Total Cash Farm Income 2,501,327 TE73 g.e3
Change in Value of Stock on Hand o o 0.00
Changae in Value of Preduce on Hand ] o 0.00
Gross Farm Income 2,501 327 TE73 g.a3
Farm Working Expenses 1,400,387 43008 3,58
Earnings Before Interest, Drawings and Tax 1,180,940 3,004 3.05
Total Debt Sarvicing 830,07 2582 215
Farm Working Expenses as & % of Gross Farm Income B4
Dabt Servicing a8 % of Gross Farm Inoome 32
Dabi Siru-nlﬁ a8 % of EBIT 70
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MACFARLANE RURAL BUSINESS LTD BUDGET SUMMARY
390,909 5u or Ha

TOTAL §  SkgMs TOTALS SkgMsS
WAGES 208,400 0.78 SHEEF 0
AMIMAL HEALTH 00,215 0.25 WooL o
STOCKFEED PURCHASED 84,238 0.22 CATTLE 168,100
OTHER STOCK EXFEMSES 60,200 0.18 MILK 2,345,454
FEED CONSERVATION 688,600 0.17 DEER o
COMTRACTING 43,610 0.1 VELVET o
CARTAGE 2,740 0.01 GRAIN AND PULSE PRCDUCE
FERTILISER & LIME 208,428 0.53 Previous ¥r Sales 1]
SEEDS & TREATMENT 32,180 0.08 Current ¥r Sales o
SACKS & SEED DRESSING a 0.00 Unsaold At Year End
WEED & PEST CONTROL 54,648 0.14 SMALL SEED PRODUCE
REPAIRS & MAINTEMAMCE 08,000 0.25 Previous ¥r Sales 1]
VEHICLE EXPEMNSES 60,000 0.18 Current ¥'r Sales 1]
ELECTRICITY 38,780 0.10 Unsaold At Year End
OTHER WORKING EXPE 156,330 0.04 MISCELLAMEQUS INCOME 123,773
ADMINISTRATICN 50,000 0.13
STANDING CHARGES 172,028 0.44 STOCK PURCHASES
Sheep o
Cattle -44,000
Deer 0
Other 0
CASH FARM WORKING EXPENSES 1,400,287 3,58 CASH FARM INCOME 2,591 327 6.53
CASH FARM WORKING PROFIT 1,180 540 3.05
DEBT SERVICING
Mortgage £31,533 2.13
Term Interest 1] 0.00
Current Account 7434 0.0z
Rent 1] 0.00
Cither 1] 0.00
CASH OPERATING EXPENSES 2,238 404 573 CASH OPERATING INCOME 2,591 327 6.53
CASH OPERATING SURPLUS/DEFICIT 351,923 0.80
PERSCMAL DRAWINGS a 0.00 MOMN OPERATING INCOME 1] 0.00
OTHER PERSOMAL a 0.00
TAXATION 81,777 0.18
CAPITAL PURCHASES & PAYMENTS 148,000 0.37 INVESTMENT INCOME a 0.00
INVESTMENTS a 0.00
UMPAID ACCOUNTS a 0.00
TOTAL CASH EXPENDITURE 2,447 181 .28 TOTAL CASH INCOME 2, 591 327 6.53
TOTAL CASH SURPLUS/DEFICIT 144 148 0.37 0.0
Change in value of stock on hand o 0.00
Change in value of produce on hand a 0.00
Depreciation
TRUE SURPLUS/IDEFICIT 144,148 0.37
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1.4.5.2. Farmax biophysical modelling

Figure 1.4.5.2.1. Dairy Support: Scenario 3.2 Land Intensification — Farmax Dairy biophysical

summary of the dairy farm and support farm program, long term steady-state basis.

FARMAX Physical Summary for MfE Dairy Scenario Testing

Dairv 7.1.2.41 Jun 19 - May 20

Category Description Value Units

Farm Effective Area 460 ha
Stocking Rate 1.8 cows/ha
Potential Pasture Growth 11.5 t DM/ha
Nitrogen Use 147 kg N/ha
Feed Conversion Efficiency (eaten) 11.2 kg DM eaten/kg MS

Herd Cow Numbers (1st July) 850 cows
Peak Cows Milked 820 cows
Days in Milk 275 days
Avg. BCS at calving 5.6 BCS
Liveweight 893 kg/ha

Production Milk Solids total 390,909 kg

(to Factory) Milk Solids per ha 850 kg/ha
Milk Solids per cow 477 kg/cow
Peak Milk Solids production 2.09 kg/cow/day
Milk Solids as % of live weight 95.2 %

Feeding Pasture Eaten per cow * 4.0 t DM/cow
Supplements Eaten per cow * 1.3 t DM/cow
Off-farm Grazing Eaten per cow * 0.0 t DM/cow
Total Feed Eaten per cow * 53 t DM/cow
Pasture Eaten per ha 8.0 t DM/ha
Supplements Eaten per ha 2.8 t DM/ha
Off-farm Grazing Eaten per ha 0.0 t DM/ha
Total Feed Eaten per ha 10.8 t DM/ha
Supplements and Grazing / Feed Eaten * 24.9 %
Bought Feed / Feed Eaten * 3.3 %

(*) feed eaten by females > 20 months old / peak cows milked

Figure 1.4.5.2.2. Dairy Support: Scenario 3.2 Land Intensification — Farmax Dairy supplements used.

FARMAX Supplement Usage Summary for MfE Dairy Scenario Testing
Dairny 74281 Jun 19 - May 20
tonnes DM offered kg
Feed
Jun19 Jul 19 Aug19 Sep19 Oct19 Nov19 Dec19 Jan20 Feb20 Mar20 Apr20 May20 Total /milker
F2 Pasture Silage 10 12 76 28 97 124 349 425
Kale 110 110 29 249 304
Barley Grain 27 54 31 41 153 186
Wheat Silage 77 7 11 164 200
C2 Fodder Beet 178 180 84 62 72 575 702
Total 1,489 1,816
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Figure 1.4.5.2.3. Dairy Support: Scenario 3.2 Land Intensification — Feed offered to milking cows, long
term steady-state basis.

FARMAX Feed Offered
Dainv 74281 MIFE Dairy Scenario Testing : Dairy 2 : [MfE Dairy Scenario Testing] Dairy 2: Cows at home, Jun 19 - May 20
A | -
ILJJ
(i
—
15
kgDM/hd/day
Offered
10
5
T ey B
Select a Feed J J A S (0] N D J F M A M
Pasture 14.6 13.6 13.9 18.7 18.7 18.4 20.0 19.6 19.0 10.9 8.8
2.0 0.9 4.0 5.0
Barley Grain 20 25 15 2.0
Wheat Silage
C2 Fodder Beet 3.0 35
Total (Utilised) 12.5 15.0 14.9 15.9 15.9 15.7 17.0 16.6 16.2 16.3 16.1
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Pasture Cover

MfE Dairy Scenario Testing, Jun 19 - May 20
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Figure 1.4.5.2.4. Dairy Support: Scenario 3.2 Land Intensification — a) Pasture cover, b) Potential base

pasture growth of dairy platform excluding nitrogen.

a)

b)
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Figure 1.4.5.2.5. Dairy Support: Scenario 3.2 Land Intensification — Lactation Curve.

FARMAX Milk Solids for MfE Dairy Scenario Testing
Dairy 7128 Jun 19 - May 20
Milk Solids W Vilk Solids
N

—\

e

/
7

-
o

Milksolids production (kg/cow/day)

o
3
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Figure 1.4.5.2.6. Dairy support: Scenario 3.2 Land Intensification — Crops and silage, whole farm, long
term steady-state basis.

FARMAX Crops for [MfE Dairy Scenario Testing] Block 2

YOUR ADVANTAGE

Dairv 7.1.2.41 MfE Dairy Scenario Testing, Jun 19 - May 20
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1.4.5.3. Overseer nutrient modelling
Table 1.4.5.3.1. Dairy support: Scenario 3.2 Land Intensification — Whole farm nutrient budget.

Farm name: Dairy Support Farm - Dairy Conversion - V1_2 (2019)

Farm Nutrient Budget - Whole farm

N P K 5 Ca Mg MNa
(ka/ha/yr)
MNutrients added
Fertiliser, lime & other 144 29 3 48 177 1 4
Rain/clover M fixation 95 0 2 4 2 4 15
Irrigation 3 0 2 3 12 3 12
Supplements imported 11 2 8 1 1 1 1
MNutrients removed
As products 67 12 15 4 16 1 4
Exported effluent 0 0 0 0 0 0 0
As exported defoliation 5 1 2 1 0 0 0
To atmospheric 71 0 0 0 0 0 0
To water 64 0.4 21 66 75 13 47
Change in internal pools
Plant material -23 -4 -27 -5 -23 -3 -9
Organic pool 58 3 0 -10 0 0 0
Inorganic mineral 0 2 =21 0 -2 -4 -4
Inorganic seil pool 11 17 24 0 124 1 -b
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Table 1.4.5.3.2 Dairy support: Scenario 3.2 Land Intensification — Nitrogen block report.

Farm name: Dairy Support Farm - Dairy Conversion - V1_2 (2019)

Block Nitrogen

Block name Total N lost N lost to water N in M surplus Added N **
(kg M/yr) (kg N/ha/yr) drainage * (kg N/ha/yr) (kg N/hafyr)
(ppm)

MP- PP 4309 61 13.6 232 201
DL - PP + DLC 3605 29 81 108 100
PP-FB 2552 102 26.7 127 143
FB - Ba Sil - Ka 3674 147 38.6 165 228
Ka- NG 2013 8l 217 4 139
MP - PP - FB - Ba 5i 3065 438 96.1 488 137
MP - FB - Ba Si - NG 1041 149 31.6 -18 148
MP - Silage 8934 51 11.4 186 201
Other farm sources 766
Whole farm 29960 64
Less N removed in wetlands 0
Farm output 29960 64

Table 1.4.5.3.3. Dairy support: Scenario 3.2 Land Intensification — Phosphorus block report.

Farm name: Dairy Support Farm - Dairy Conversion - V1_2 (2019)

Block Phosphorus

Block name Total P lost P lost P loss categories
(kg Pyry (kg Prha/yn Soil Fertiliser Effluent

MP- PP 7 0.1 Low Low n/a
DL - PP + DLC 17 0.1 Low Low nfa
PP -FB 3 0.1 nfa n/a n/a
FB - Ba Sil - Ka 4 0.1 n/a n/a n/a
Ka- NG 2 01 nfa nfa n/a
MP - PP - FB - Ba Si 2 0.2 n/a n/a n/a
MP - FB - Ba Si - NG 1 0.2 n/fa n/a n/a
MP - Silage 17 0.1 Low Low n/a
Other farm sources 137

Whole farm 190 0.4
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Table 1.4.5.3.4. Dairy support: Scenario 3.2 Land Intensification — Farm greenhouse gas emissions.

Farm name: Dairy Support Farm - Dairy Conversion - V1_2 (2019)

Farm Greenhouse Gas Emissions

Based on total farm area Current
farm

Units: Use default

Methane 7496
Enteric 7262
Dung 105
Effluent 130

N20 emissions 4542
Excreta paddock 2604
Excreta effluent 58
M fertiliser 828
Crops 13
Indirect 1040

CO2 emissions 1364
Electricity 148
Fuel 89
M fertiliser 550
Fertilizser and organic inputs 121
Lime 141
Supplements 229
Animal transport 4 [ 02 emissions [ Methane
Other 83 [ N20 emissions

Total | 13402
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1.4.6.

Arable mixed cropping

1.4.6.1. Financial budget summary detail

[
MACFARLANE RURAL BUSINESS LTD

PHYSICAL PRODUCTION SUMMARY

Dwbt Servicing as % of Gross Farm Inoome

Dbt Siru-nlﬁ a3 % of EBIT

Farm Working Expenses as & % of Gross Farm Income 81

y
4

Farm | Client MIE File Name Arable - Soenario 3 Dairy Cony
Business Year 2020-21 Date Printed anezme
Total Farm Area (ha) Prepared By: MRE
Total Effective Area (ha) 325
Total hilﬂ § produced: 378,832 Stocking Rate 2.4
SHEEP CATTLE
Ewas Cows 782
Ewa Hoggets Halfars 180
Male Hoggets Heifer Calvas 190
Wathers Male Calves
Rams Stewrs/Bulls
Bulls
TOTAL SHEEP TOTAL CATTLE 1,000
Sheep stook units Cattle stock units 5,440
Lambing percantage Calving parceniage
Woolsheep 2.1 Cows in Milk
Ay, Woel Price/kg kgMS foow
kghE tha 1.185

SHEEP INCOME/SU CATTLE INCOME/SU 440
DEER PRODUCE
M.A&, Hinds Crop Armn Yigld'Ha
R 2yr Hinds M. Wheat
R 1yr Hinds F.\Whest
Riyr Stags Cats
R 2yr Stags Barlay
M.A, Stags Faas

Othar Grain
TOTAL DEER Grass Seed 1
Dwar stock unita Grass Seed 2

Clover
Fawning parcentage Othar Small Seed
Valvat'stag
Ay, Valvat Prica/ky

TOTAL AREA
DEER INCOME/SU FRODUCE INCOME/HA
IFINANCIAL INDICE §

Total § Sha SkgM3
Total Cash Farm Income 2,520,415 7.783 g.e8
Change in Value of Stock on Hand
Changae in Value of Preduce on Hand
Gross Farm Income 2,520 415 7.783 g.es
Farm Working Expenses 1,200,971 4,000 3,43
Earnings Before Interest, Drawings and Tax 1,220 444 3,783 3.25
Total Debt Servizing 788,535 2417 2.08
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MACFARLANE RURAL BUSINESS LTD

BUDGET SUMMARY
378,532 5u or Ha

TOTAL S S'kghs TOTALS SkgMS
WAGES 288,400 0.78 SHEEF
AMIMAL HEALTH 94,538 0.25 WooL
STOCKFEED PURCHASED 185,753 0.48 CATTLE 165,180
OTHER STOCHK EXFEMSES 86,800 0.18 MILK 2,271,182
FEED CONSERVATION 50,250 0.18 DEER
COMTRACTING 30,200 0.08 VELVET
CARTAGE 2,740 0.01 GRAIN AND PULSE PRCDUCE
FERTILISER & LIME 138,837 0.38 Previous ¥r Sales
SEEDS & TREATMENT 34,800 0.08 Current ¥'r Sales
SACKS & SEED DRESSING Unsold At Year End
WEED & PEST CONTROL 30,100 0.08 SMALL SEED PRODUCE
REPAIRS & MAINTEMAMCE 88,000 0.28 Previous ¥r Sales
VEHICLE EXPEMNSES 53,250 0.14 Current ¥'r Sales
ELECTRICITY 72,810 0.19 Unsald At Year End
OTHER WORKING EXPS 156,330 0.04 MISCELLANEOQOUS INCOME 137,033
ADMINISTRATICN 50,000 0.13
STANDING CHARGES 81,174 0.21 STOCK PURCHASES
Sheep
Cattle -44,000
Deer
Cther
CASH FARM WORKING EXPENSES 1,299 571 3.43 CASH FARM INCOME 2,529 415 6.68
CASH FARM WORKING PROFIT 1,228 444 325
DEBT SERVICING
Mortgage 782,824 2.07
Term Interest
Current Account 2,71 0.01
Rent
Cthar
CASH OPERATING EXPENSES 2,085 508 551 CASH OPERATING INCOME 2,529 415 6.68
CASH OPERATING SURPLUS/DEFICIT 443 909 1.17
PERSCMAL DRAWINGSE HMON OPERATING INCOME
OTHER PERSOMAL
TAXATION 80,373 0.24
CAPITAL PURCHASES & PAYMENTS 148,000 0.38 INVESTMENT INCOME
INVESTMENTS
UMPAID ACCOUNTS
TOTAL CASH EXPENDITURE 2,320,879 .13 TOTAL CASH INCOME 2,529 415 6.58
TOTAL CASH SURPLUS/DEFICIT 208,538 0.55
Change in value of stock on hand
Change in value of produce on hand
Depreciation
TRUE SURPLUSIDEFICIT 208,536 0.55
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1.4.6.2. Farmax biophysical modelling

Figure 1.4.6.2.1. Arable mixed cropping: Scenario 3 Land Intensification - Farmax Dairy biophysical

summary of the dairy farm and support farm program, long term steady-state basis.

(*) feed eaten by females > 20 months old / peak cows milked

FARMAX Physical Summary for MfE Arable conversion

Dairy 7.1.2.41 Jun 19 - May 20

Category Description Value Units

Farm Effective Area 325 ha
Stocking Rate 24 cows/ha
Potential Pasture Growth 16.3 t DM/ha
Nitrogen Use 129 kg N/ha
Feed Conversion Efficiency (eaten) 1.1 kg DM eaten/kg MS

Herd Cow Numbers (1st July) 810 cows
Peak Cows Milked 782 cows
Days in Milk 274 days
Avg. BCS at calving 5.3 BCS
Liveweight 1,192 kg/ha

Production Milk Solids total 378,531 kg

(to Factory) Milk Solids per ha 1,165 kg/ha
Milk Solids per cow 484 kg/cow
Peak Milk Solids production 2.07 kg/cow/day
Milk Solids as % of live weight 97.7 %

Feeding Pasture Eaten per cow * 4.2 t DM/cow
Supplements Eaten per cow * 1.2 t DM/cow
Off-farm Grazing Eaten per cow * 0.0 t DM/cow
Total Feed Eaten per cow * 54 t DM/cow
Pasture Eaten per ha 11.4 t DM/ha
Supplements Eaten per ha 3.3 t DM/ha
Off-farm Grazing Eaten per ha 0.0 t DM/ha
Total Feed Eaten per ha 14.7 t DM/ha
Supplements and Grazing / Feed Eaten * 21.7 %
Bought Feed / Feed Eaten * 5.5 %

Figure 1.4.6.2.2. Arable mixed cropping: Scenario 3 Land Intensification — Farmax Dairy supplements

used.
FARMAX Supplement Usage Summary for MfE Arable conversion
Dairv 7.1.2.41 B Jun 19 - May 20
tonnes DM offered kg
Feed
Jun19 Jul 19 Aug19 Sep19 Oct19 Nov19 Dec19 Jan20 Feb20 Mar20 Apr20 May20 Total /milker
F2 Pasture Silage 9 9 110 123 251 321
Fodder Beet 164 165 329 420
Kale 95 85 180 230
Greenchop oat silage 73 73 28 5 179 229
Barley Grain 27 54 24 48 43 48 243 311
Total 1,182 1,512
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Figure 1.4.6.2.3. Arable mixed cropping: Scenario 3 Land Intensification — Feed offered to milking
cows, long term steady-state basis.

FARMAX Feed Offered
Dainv 74281 MTfE Arable conversion : Dairy 2 : [MfE Arable conversion] Dairy 2: Cows at home, Jun 19 - May 20
20
J_L\|—|J—L -
kgDM/hd/day
Offered
10
5
Select a Feed J J A S (0] N D J F M A M
Pasture 14.7 14.5 15.8 17.3 19.5 19.5 20.5 20.0 17.3 11.8 10.9
5.0 5.0
Fodder Beet
Barley Grain 2.0 25 1.0 2.0 2.2 2.5
Greenchop oat silage
Total (Utilised) 125 14.3 15.8 15.7 16.6 16.6 17.4 17.0 16.6 16.1 15.6
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Jun 19 - May 20

Pasture Cover for MfE Arable conversion
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Figure 1.4.6.2.4. Arable mixed cropping: Scenario 3 Land Intensification — Dairy conversion a) Pasture

cover, b) Potential base pasture growth of farm excluding nitrogen.

a)

b)
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Figure 1.4.6.2.5. Arable mixed cropping: Scenario 3 Land Intensification — Dairy conversion, lactation

Curve.
FARMAX Milk Solids for MfE Arable conversion
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Figure 1.4.6.2.6. Arable mixed cropping: Scenario 3 Land Intensification — Crops and silage, whole

farm, long term steady-state basis.
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1.4.6.3. Overseer nutrient modelling
Table 1.4.6.3.1. Arable mixed cropping: Scenario 3 Land Intensification — Whole farm nutrient budget.

Farm name: MfE - Arable - Scenario 3 - Intensification to Dairy - revised
rotation (2018)

Farm Nutrient Budget - Whole farm

M P K 5 Ca Mg MNa
(ka/ha/yr)

Mutrients added
Fertiliser, lime & other 152 26 17 39 56 0 0
Rain/clover N fixation 136 0 3 5 2 5 31
Irrigation 10 0 & 10 37 9 38
Supplements imported 35 & 25 3 5 3

Mutrients removed
As products 89 16 20 5 22 2 [
Exported effluent 0 0 0 0 0 0 0
As supplements and defoliation 27 4 16 2 4 1 1
To atmospheric 92 0 0 0 0 0 0
To water 20 0.7 9 54 41 9 9

Change in internal pools
Plant material -9 -2 -16 -3 -14 -2 -10
Organic pool 94 10 2 0 1 0 0
Incrganic mineral 0 0 -32 0 -1 -2 -2
Inorganic soil pool 18 4 51 0 43 8 6

Table 1.4.6.3.2. Arable mixed cropping: Scenario 3 Land Intensification — Nitrogen block report.

Farm name: MfE - Arable - Scenario 3 - Intensification to Dairy - revised
rotation (2018)

Block Nitrogen

Block name Total N lost N lost to water N in N surplus Added N **
(kg N/yr) (kg N/ha/yr) drainage * (kg N/hatyr) (kg N/ha/yr)
{ppm)

Pla_Preb_Pvt_Pasture 3203 15 13.4 211 173
Sup_Waka_Trav_P>FB>GCO>K 1357 90 65.5 231 249
Sup_Waka_Trav_FB>GCO>K>GCO=>P 379 25 18.2 a3 121
Pla_Preb_Trav_Pasture 157 16 8.6 155 174
Sup_Waka_Trav_Pasture 1591 21 109 173 230
Other farm sources 407
Whole farm 7094 20
Less N removed in wetlands 0
Farm output 7094 20
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Table 1.4.6.3.3. Arable mixed cropping: Scenario 3 Land Intensification — Phosphorus block report.

Farm name: MfE - Arable - Scenario 3 - Intensification to Dairy - revised

rotation (2018)

Block Phosphorus

Black name Total P lost P lost P loss categories
kg PAm (kg P/ha/yn) Sol Fertiliser Effluent

Pla_Preb_Pvt_Pasture 50 0.2 Low Low n/a
Sup_Waka_Trav_P>FB>GCO>K 2 02 nfa n/a n/a
Sup_Waka_Trav_FB>GCO>K>GCO>P 1 01 nfa n/a nfa
Pla_Preb_Trav_Pasture 3 03 Low Low n/a
Sup_Waka_Trav_Pasture 29 04 Low Low n/a
Other farm sources 145

Whole farm 230 0.7

Table 1.4.6.3.4. Arable mixed cropping: Scenario 3 Land Intensification— Farm greenhouse gas

emissions.

Farm name: MfE - Arable - Scenario 3 - Intensification to Dairy - revised

rotation (2018)

Farm Greenhouse Gas Emissions

Based on total farm area Current

farm

Units: CO2 equivalents (kg/ha/yr)

Methane 9174
Enteric 8823
Dung 114
Effluent 236

N20 emissions 5347
Excreta paddock 3765
Excreta effluent 73
N fertiliser 976
Crops B
Indirect 525

CO2 emissions 1852
Electricity 385
Fuel 83
N fertiliser 649
Fertiliser and arganic inputs 114
Lime 0
Supplements 503
Animal transport 11
Other 97

Total 16373

[ 02 emissions M Methane
[ N20 emissions

Impact of possible environmental policy interventions on case study farms

149



