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Table 1: Irrigated area Scenario 1 (ha)

5>$44

Surface Water Zone GW Zone
Total irrigated Total irrigated Total Additional
Scenario 1 Scenario 1 Area
including existing including existing
irrigation and Net increase irrigation and Net increase
new development | from CWMS new development| from CWMS
(ha) (ha) (ha) (ha)
South Canterbury 130,041 17,000 39,249 0 17,000
Mid Canterbury/South Rangitata 139,348 31,610 1513 52,863 84,472
Central 70,364 21,691 85,249 42,747 64,438
North Waimak 51,808 22,258 36,233 23,765 46,022
Waipara 1,223 343 3,387 0 343
North Canterbury 86,553 23,770 7,992 0 23,770
Total 479,337 116,671 303,469 119,374 236,046
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Table 2: Service areas for storage locations
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! Care should be taken with the regression formstasvn in Figure 1for Lees Valley. These provebi¢o
insufficiently accurate for the purposes of thedgtland specific relationships were generatedHat location to a
higher accuracy.
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2 Assuming that efficient irrigation operates at 88fficiency, and inefficient irrigation at 50% effency.
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Table 3: Area for upper zone, surface water only

Upper Surface water only
Additional
water
available
without
CWMS
Current infrastructure
South Canterbury including Opuha command area 13{04 40,000
Mid (incl Sth Rangitata) 107,738 0
Central 48,674 0
North Waimakariri 29,550 0
Waipara (Scargill and Greta Valley, upper
Waipara/Mason's Flat, Omihi and Glasnevin,
Amberley/Kowai) 880 0
Hurunui, Waiau, Kaikoura 23,063 39,719
Total 282,946 79,719
Table 4: Irrigated area lower zone, all sources
Lower zone, all sources
Additional
available
with existing
Area Current resource
South Canterbury including Opuha command area 35,78 3,465
Mid (incl Sth Rangitata) 68,472 10,025
Central 42,502 0
North Waimakariri 8,054 4,414
Waipara (Scargill and Greta Valley, upper
Waipara/Mason'’s Flat, Omihi and Glasnevin,
Amberley/Kowai) 3,303 84
Hurunui, Waiau, Kaikoura 7,992 D
Total 17,988 982,282
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Table 5: Adjustments to irrigated areas available whin model

Area Increased
Area with serviced area from
Groundwater in inefficient from efficient
upper zone irrigation inefficient application
available for Surface Surface application canal system | and piping
transfer to lower water for water method (upper | area (upper of canals
zone transfer out | transferin only) only) (upper only)
South Canterbury including
Opuha command area 0 0
Mid (incl Sth Rangitata) 43,93 3,50 28,088 68,00 32,603
Central 30,180 3,50( D
North Waimakariri 8,450 21,100 2,638
Waipara (Scargill and Greta
Valley, upper Waipara/Mason's
Flat, Omihi and Glasnevin,
Amberley/Kowai) 0 572 343
Hurunui, Waiau, Kaikoura a 1,90D 5,420 2,4P5
Total 82,568 3,500 3,500 30,560 89,520 38,379
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% Stu Ford, Agribusiness Group, pers.comm.

*Harris Consulting, 2005. “Regional Economic Imptioas of Water Allocation and Reliability”. Repgrtepared for MAF Policy and
Environment Canterbury

14



Table 6: Land use type, returns, and impacts of regced reliability

Do

Do

%

%%

%

D89

Other Other
Zone Dairy | Arable | pastoral | Grapes | Dairy | Arable | pastoral | Grapes
South 15% 85% 55% 109 34% 1
Mid 20% 80% 55%) 209 24% 19
Central 20% 80% 55% 209 24% 1
North Waimak 15%) 859 55% 109 340 1
Waipara 5% 95% 25% 259 2500 25
North Canterbury 5% 95% 45% 5 49% 1
Returns ($/ha) @ 100% reliability $0 $507 $5p7 $02,568 $756 $812 $8,24
Output/ha $1,185 $7,64D0  $2,74 $1,999 $15,
Cost per ha per % loss in reliabilit $0 $0 50 B0 224 $26 $7 $332
Table 7: Assumed reliability in the absence of CSWM
Reliability in absence of CSWM
South 0.99
Mid 0.96
Central 0.965
North Waimak 0.94
Waipara 0.8
North Canterbury 0.95
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Table 8: Estimated capital costs of irrigation infrastructure

14456

Surface water off farm infrastructure Groundwater well, pumps etc not irrigators and farm system
and operating costs changes

Implementati

on time (time Implementation

for irrigation time (time for

to be irrigation to be
developed Operating developed post Operating Operating
post water costs water costs lower costs upper
availability, ($/halyear availability, zone zone
$/ha years) ) $/ha years) ($/halyear) ($/halyear)
South Canterbury $4,458 p 28 $600 1 21 41
Mid Canterbury/South
Rangitata $4,458 2 28  $600 1 21 11
Central $3,674 2 28 $600 L 21 1
North Waimak $3,674 2 2§ $60D 1 a1 11
Waipara $2,206 2 2§ $60p il 41 11
North Canterbury $2,206 2B $60Q0 1 Pl Ui
Table 9: Estimated costs of on farm irrigation andfarm system changes ($/ha)
Lifestyle
Other /Grapes/

Item Dairy Arable pastoral horticulture
On farm system change capital costs $9098 $300 $2200 $32500
On farm surface water irrigation development costs $4200 $5000 $2800 $2300
On farm groundwater irrigation development costs $3700 $4500 $2300 $2800
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Table 10: Proportion of upper zone surface water tht is pump sprayed rather than flood irrigated

Proportion of upper zone surface pump sprayed
South 30%
Mid 56%
Central 30%
North Waimak 80%
Waipara 80%
North Canterbury 649%

®> MED reference price series 2009
® http://www.med.govt.nz/templates/MultipageDocumem® 7257.aspx#P97_ 10428
" Electricity Ashburton 100KVA supply
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Table 11: Energy use for pumping
Current levels of efficiency Efficient
kw/ha kW/ha
kW/ha upper | kW/ha lower Surface kW/ha upper | kW/ha lower Surface
Energy groundwater | groundwater spray groundwater | groundwater spray
South 1843 24964 922 115P 1997 6P1
Mid 1843 2496 922 1037 199y 691
Central 1498 3994 1075 1267 2496 845
North Waimak 1498 3245 998 1152 2496 92
Waipara 1728 3744 115p 1267 2746 845
North Canterbury 1613 3494 10715 1152 2496 168
Table 12: Energy generation from Lees Valley dam
Energy change
Item (KW/annum)
Lees Valley High Dam +180,000,000
Lees Valley Low Dam +50,000,000
Tekapo take -154,000,000
Hunter Downs extension pumping To come
0 2 G 6% 9 $ $
n # $ "
n —
# $
n n
3
! 09 :
$ 3 # %
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Table 13: Options used and cost/delay assumptionsrfstorage options

Delay u_ntil Time un?il Time to build
water is construction storage
Item Option available commences | infrastructure Cost/m? Total Cost
Coleridge Standard D L il $62,500,000
Lees Low 10 7 3 2 $360,000,000
High 10 5 5 3 $409,221,51|
Hurunui Low 10 5 5 2 $809,298,420
High 5 3 2 1 $51,675,647
On Plains Waipara 2 1 L $11,410,000
0 $
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8 Based on 1.63 Mirestimated by ECan to meet all requirements (10€lfahility) on page 91 of the Draft
Waipara River and Tributaries Environmental FlowgRRees, Report R09/3, February 2009.
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Table 14: Estimates of nitrate losses by land typ@gN/ha/year) from Overseer runs

Land use Dryland nitrate Irrigated nitrate
losses losses
(kgN/halyear) (kgN/halyear)
Dairy 33
Arable 36 36
Sheep and Beef 5 11
Grapes 4
= # n
$
n #
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o Kerr, GN 2004 Lower Waitaki River Recreation Use ValuBgport to Anderson Lloyd Caudwell. Lincoln
University. Cited in Sharp and Kerr 2005.

9 sharp, B and Kerr, G.N., 2005. “Option and Exis&Values for the Waitaki Catchment”. Report preg for
the Ministry for the Environment, Wellington.
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?able 15: Irrigated areas Upper Zone in CWMS Scendp 1
Water
transferred Increased
Existing Water out (GW to area from
(incl GW in transferred lower efficiency Additional
Area upper zone) in zone) gains new area Total
South Canterbury 73,04 - - - 57,000 130,041
Mid 107,738 3,500 (43,938 32,603 39,445 139,348
Central 48,674 4 (30,180 - 51,870 70,364
Nth Waimak 29,550 : (8,450, 2,638 28,070 51,808
Waipara 880 - - 343 1,228
Nth Canterbury 23,063 E 2,496 60,995 86,353
Total 282,946 3,500 -82,56 38,079 237,380 479,337

1 Describes the proportion of the demand for wdtet ¢an be met by the irrigation scheme, averageaiseasonal

basis for the period of record.

23



Table 16: Irrigated areas Lower Zone CWMS Scenarid

Reduced
Additional area from
area from efficiency Available
Transfer SW gains in from existing Total
Area Existing Transfer in out recharge upper zone resource Groundwater

South Canterbury 35,788 - - - 3,465 39,249
Mid 68,472 43,938 : 23,414 (14,490) 10,0R5 131,359
Central 42,502 30,18 (3,500) 16,067 - - 85,249
Nth Waimak 8,054 8,45( 16,487 (1,172) 4,414 36,23
Waipara 3,303 E - ] 84 3,38)7
Nth Canterbury 7,992 E F 7,992
Total 166,106 82,568 (3,500) 55,969 (15,662) 17,988 303,469
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Table 17: Reconciliation of irrigated areas CWMS Senario 1

Surface Water Zone GW Zone
Irrigated area Irrigated area
With CWMS Scenario
With CWMS Scenario 1 Without CWMS Net 1 Without CWMS Net
South Canterbury 130,041 113,041 17,000 39,249 39,249 0
Mid Canterbury/South Rangitatd| 139,348 107,738 31,610 131,3%9 78,497 52,863
Central 70,364 48,674 21,691 85,249 42,502 42,147
North Waimak 51,808 29,550 22,25 36,233 12,468 23,165
Waipara 1,223 880 343 3,381 3,387 0
North Canterbury 86,553 62,782 23,77 7,992 7,992 0
Total 479,337 362,665 116,671 303,469 184,994 119,374
Dryland Area Dryland Area

South Canterbury 0 17,000 -17,000 10,751 10,791 0
Mid Canterbury/South Rangitata 0 31,610 -31,610 18,641 71,503 -52,8p3
Central 0 21,691 -21,691 22,351 65,098 -42,747
North Waimak 0 22,258 -22,258 63,767 87,532 -23,765
Waipara 0 343 -343 6,613 6,618 D
North Canterbury 0 23,770 -23,770 2,008 2,008 0
Total 0 116,671 -116,671 124,131 243,506 -119,374
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Table 18: Capital costs by zone for CWMS Scenario @& million)
Surface Water Groundwater
Off
On farm On farm Off farm On farm
system irrigation delivery Off farm farm | pumps
capital capital | infrastructure | Storage | capital etc Total
($m) ($m) ($m) ($m) Gm) | Sm) | ($m)
South Canterbury $348 $216 $254 $(q $38 2 $853
Mid Canterbury/South Rangitata $187 $239 $472 $251 $593 $38  $1,781
Central $128 $87 $191 $121 $408 $26 $962
North Waimak $136 $84 $181 $93 $26b $17 $776
Waipara $4 $3 $0 $11 31 $q $20
North Canterbury $350 $231 $147 $44 $D $0 $713
Total $1,153 $860 $1,244 $528 $1,295 $p2  $5,164
" 31 . 2316
2A 06 "
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Table 19: Impact on Total NPV from changing differet parameter assumptions ($million)

Net outcome ($ million
NPV, 8% except where

Parameter tested changed
Efficiency enabled $796
No efficiency gains $650
Additional groundwater 74% of surface water $796
Additional groundwater 50% of surface water $740
Additional groundwater 35% of surface water $705
Discount rate 5% $2,710
Discount rate 8% $796
Discount rate 10% $122

Table 20: Impact on Total NPV from changing returnsand infrastructure costs ($million discount rate 8%0)

Parameters
varied Returns (proportion of baseline)
80% 100% 120%
Infrastructure
cost 80% $433 $1,011 $1,573
(proportion of 100% $218 $796 $1,357
baseline)
200% -$859 -$281 $281
n 19
n #
&
% $
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Table 21: Costs and benefits for CWMS Scenario 1 (®illion NPV, discount rate 8%)

Surface Water Zone GW Zone

With CWMS Without CWMS Net With CWMS Without CWMS N et Total Net
Net Income
Opuha command area $2,627 $2,545 $82 $1,008 $1,008 0] $82
Mid Canterbury/South Rangitata $3,164 $2,637 $527 3,178 $2,340 $839 $1,366
Central $1,487 $1,252 $236 $2,129 $1,451 $678 $914
North Waimak $1,011 $792 $218 $1,25p $880 $3179 $597
Waipara $46 $14 $32 $178 $178 $0 $32
Hurunui $1,497 $1,209 $281 $18)7 $187 B0 $287
Total $9,832 $8,449 $1,383 $7,939 $6,043 $1,896 $3,279
Net Costs
Opuha command area $608 $461 $147 $163 $207 -$44 $1p2
Mid Canterbury/South Rangitata $1,043 $4p2 $622 5$P6 $445 $519 $1,14]
Central $444 $328 $116 $632 $154 $478 $504
North Waimak $311 $129 $182 $34 $8P $259 $441
Waipara $18 $2 $16 $12 $14 -$8 $13
Hurunui $547 $350 $197 $2¢ $31L -$5 $192
Total $2,971 $1,692 $1,279 $2,145 $942 $1,204 $2,483
Returns - Costs
Opuha command area $2,019 $2,084 -$64 $845 $801 $44 -$p0
Mid Canterbury/South Rangitata $2,120 $2,215 -$95 2,2 $1,895 $319 $225
Central $1,044 $924 $120 $1,497 $1,297 $200 $320
North Waimak $700 $664 $36 $911 $791L $120 $1p6
Waipara $28 $12 $16 $166 $168 R $19
Hurunui $950 $859 $90 $161 $156 $5 $96
Total $6,861 $6,758 $104 $5,798 $5,102 $692 $796
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Table 22: Regional outcomes for CWMS Scenario 1 ($ittion)

Direct on farm Total

Household Household
Irrigated Output | Value Added | Employment income Output | Value Added | Employment income
Opuha Command area $90 $88 300 $14 $456 $165 1,800 $83
Mid Canterbury/ South Rangitata $448 $1B8 1,600 5682,220 $800| 8,800 $40b
Central $343 $144 1,200 $52 $1,697 $612 6,700 $309
North Waimak $238 $102 900 $37  $1,206 $434 4,800 2042
Waipara $2 $1 - $Q $4 $B - 2
Hurunui $110 $48| 400 $1y7 $560 $202 2,300 $104
Total $1,231 $521| 4,500 $188  $6,147 $2,216 24,400 1,133
Dryland
Opuha Command area -$20 -$10  (100) $4 -$109 $4800) ( -$25
Mid Canterbury/ South Rangitata -$100 -$50  (400) 20-$  -$541 -$198| (2,500) -$12b
Central -$76 -$38  (300) $15  -$413 -$151  (1,900) 95-
North Waimak -$55 -$27 (200) $11 -$295 -$108 (D)0 -$68
Waipara $0 $0| - $Q -$2 S - -$1
Hurunui -$28 -$14] (100) -$6 -$15p -$86  (700) -$B5
Total -$280 -$139| (1,200) -$56  -$1,5111 -$554 (70100 -$349
Net
Opuha Command area $70 $28 200 $10 $347 $125 1,300 $58
Mid Canterbury/ South Rangitata $348 $1B8 1,200 $491,679 $602| 6,300 $28D
Central $266 $106 900 $3[7  $1,285 $461 4,800 $p14
North Waimak $183 $79 600 $26 $911 $3p6 3,400 $[152
Waipara $2 $1 - $Q $4 $2 - $1
Hurunui $82 $34| 300 $11 $408 $146 1,500 $69
Total $951 $382| 3,300 $133  $4,635 $1,662 17,300 477
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Table 23: Estimated changes to environmental outcoes under Scenario 1 relative to Status quo

Zone

Nitrate losses

Lowland stream
flows

Foothill river flows

Alpine river flows

Aquifer flows/levels

Opuha command are

aSmall increase (+6%

Improved flows

Improved flows

No change

Increase

Mid Canterbury

Significant increase
(+22%)

Small decrease from
improved efficiency

Improved flows from
reduced abstraction

Small decrease from
increased abstraction

Some decrease from
improved efficiency

Central

Significant increase
(+31%)

Some improvement.
Some potential for
reduced flows for
streams originating
near coast

Improved flows from
reduced abstraction.

Small decrease

Some decrease from
improved efficiency

Christchurch streams
and aquifers

No change

Improved flows

Small decrease

No change

Lake Ellesmere

Significant increase
(+37% for lower
zone)

Small increase/ small
decrease where
originating near coast

Improved flows

Small decrease

Some decrease from
improved efficiency

North Waimakariri Significant increase | Small decrease/no | Change to Ashley — | Small decrease Some decrease from
(+34%) change improved but improved efficiency
dammed
Waipara Small increase (+4%) No change No change No change No change

Hurunui command
area

Significant increase
(+21%)

Small increase from
increased irrigation

Dam on South branck
— some positives and

-

negatives

Some increase
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Table 24: Estimated change in energy use and genéian in CWMS Scenario 1

Current Scenario 1
Net change in
New Energy energy use
Existing Energy use | Existing SW Energy use use by (GW/annum)
SW by GW Total area by new Total
energy | groundwater | energy | energy | energy | groundwater GW energy
use in upper use use use in upper area use
(GW/an zone (GW/an | (GW/a | (GW/a zone (GW/an | (GW/a Other
Expressed as MW num) (GW/annum) num) nnum) | nnum) | (GW/annum) num) nnum) energy Note
Lost generation
from Waitaki
and new
generation at
Opuha command arep 20{2 q.0 66.0 86.1 §9.9 0.0 45.235.1 106.9| Burkes Pass 155.9
Mid Canterbury /
South Rangitata 55.7 109/7 126.2 291.6 .0 0.0 2186. 136.2 -155.4
Central 15.7 120.5 58.4 19416 0/0 Q.0 108.0 108.0 -86.6
North Waimak 23.6 274 12.1 63/1 0l0 0.0 41.7 4.7 -50.0 | Lees valley dan -71.3
Waipara 0.8 0.0 5.7 6.5 1p 0[0 43 3.3 -1.2
North Canterbury 15.9 0. 129 28|18 d.0 .0 0.2 9.2 -19.6
Total 131.9 257.6 281.72 670.Y 90/9 0L0 344.7 435.6 56.9 -178.2
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Figure 1: Area Reliability relationships Lees Vallg
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Figure 2: Area Reliability relationship for Colerid ge
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Figure 3: Reliability Area relationships for Hurunui South Branch 90 million m3
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