Investments In Environmental

Research, Science and Technology:

Their Impacts on Irrigation and
Mussel Farming

R Cullen, K Hughey, G Meyer-Hubbert, K Bicknell, A Meister, C
Smallman, O Su-Wuen



Purpose of the study

* MoRST Is performing an evaluation of the
funds invested in Environmental Research.

* Two further case studies discussed here
contribute to ongoing decision making about
this Investment.



This Research approaches

€ Methodology Two Identifies a particular sector or
industry that has benefited from environmental
research and attempts to trace the link back to the
research that contributed to the benefit.
= Irrigated Agriculture
= Marine Aquaculture




Contribution of Environmental RS&T
to Irrigation in Canterbury

+ Context
= Canterbury — largest area of irrigation in NZ
= Area with largest irrigation potential in NZ
= Competing demands for water in region
= 67 year history of irrigation schemes in region



Contribution of Environmental RS&T

to Irrigation in Canterbury

History of Canterbury irrigation schemes

Source Waterbody

Waiau River
Hurunui River
Waimakariri River

Rangitata/Ashburton

Opihi

Waitaki

Irrigation Company
Amuri

Balmoral
Waimakariri-Ashley
Ashburton-Lynd
Eiffelton

Greenstreet
Mayfield-Hinds
Valetta

Opuha

Levels Plain

Lower Waitaki
Upper Waitaki
Morven-Glenavy-lkiwai

Location

North Canterbury
North Canterbury
Canterbury

Mid Canterbury
Mid Canterbury
Mid Canterbury
Mid Canterbury
Mid Canterbury
Canterbury
South Canterbury
North Otago
South Canterbury
South Canterbury

Start Year
1975
1981
1999
1949
1984
1973
1949
1959
1998
1937
1974
1965
1974

Area, ha
20,500
5,250
18,000
25,000
2,300
2,100
32,000
7,385
16,000
3,000
18,000
490
20,000




Contribution of Environmental RS&T
to Irrigation in Canterbury

Canterbury Irrigation schemes being proposed
Hurunui -Walipara, Central Plains, Barrhill etc

¢ Canterbury irrigation schemes have lower
output per ha than national average.

* Proposed schemes will increase Canterbury
% of total Irrigation area and

¢ Canterbury % of farmgate GDP



Existing and possible Canterbury
Irrigation and Farmgate GDP benefits

Water body Areacurrently ~ Farmgate GDP  Possible future Farmgate GDP

irrigated (ha) generated community generated
$perannum irrigation (ha)  $ per annum

Waiau 16,500 21,000,000

Hurunui 4,000 7,000,000 80,000 68,000,000

Waimakariri 11,000 22,000,000 16,800 14,000,000

Central Canterbury 56,900 55,000,000

Groundwater

Rakaia 4,100 8,000,000 107,200 74,000,000

Mid Canterbury 50,015 39,000,000

Groundwater

Ashburton 6,386 7,000,000

Rangitata 57,474 63,000,000 18,000 22,000,000

Opihi 23,510 17,000,000 3,200 2,000,000

Waitaki 46,060 57,000,000 136,400 115,000,000

Total Canterbury 287,200 296,000,000 361,600 295,000,000

Total New Zealand 475,700 920,000,000 470,000 660,000,000

% Canterbury 61 32 77 45




Three areas of Environmental RS&T
potentially relevant to irrigation

+ Water Allocation: Protection of Instream Values — the
effects on instream values of water resource development
and the associated definition of environmental (minimum)
flows, research;

+ Nationally Significant Database: Water Resources and
Climate —research that provides information on the amounts
of water available, its reliability of supply, on droughts, long
term climate trends, etc; and

+ Water quality research — research that might indicate
irrigation is affecting water quality and that management
practices will need to be modified.



Three areas of Environmental RS&T
potentially relevant to irrigation

+ Water quality research has not effected any
Irrigation decisions in Canterbury.

* Other 2 research programmes began 25+
years ago and have increased in magnitude

+ Since 1981 amendment to Water and Soil
Conservation Act increasing role of
Environmental RS&T in decision making.



Canterbury Irrigation area and
Environmental RS&T
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Environmental RS&T and minimum
flow setting for Canterbury Rivers

River Use of water allocation research in  Implications for present and future
setting minimum flows irrigation development
Hurunui IFIM used in 1983 to set flows Forcing developers to think about water
storage and transfer options
Waipara Minimum flow set using NIWA Potential constraints on booming olive and
methodologies grape growing industries - developers
investigating storage and diversion of
Hurunui flows into the catchment
Ashley Mid-1980s new minimum flows
based on IFIM approach
Waimakariri  New minimum flows based on Both Waimakariri-Ashley scheme still able
NIWA IFIM approach to be developed and potential use of further
water for a Central Plains Scheme still
feasible
Rakaia IFIM approach used in 1980s Probably constraining development of
National Water Conservation Order Barrhill - Chertsey scheme through added
process infrastructure costs; also limiting other
irrigation development
Ashburton IFIM based survey and modelling
completed, but not implemented?
Rangitata IFIM approach used in Water Could result in lost development
Conservation Order process opportunities for South Bank of the
Rangitata irrigation
Opihi IFIM based survey and modelling
catchment completed, but not implemented?
Waitaki IFIM and related approaches used to  NIWA analyses used to help determine how

define environmental flow regime

much water potentially available for
irrigation




Value of outcomes, Environmental
RS&T for Canterbury irrigation

= Most existing schemes not much affected by 2
research programmes.

= Research and tools developed supports future
water allocation decisions

= Future irrigation schemes will only get approval
because of knowledge, tools from research.

= True value of research is difference in Net
benefits/costs from irrigation “with’ and “without

the research’.



Net Benefits, farmgate GDP — minus
costs If proposed schemes proceed
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Contribution of Environmental RS&T
to Mussel Farming in Marlborough

+ Mussel farming dominates NZ aquaculture

* Production has increased strongly since 1984
= Marlborough 76.9% of NZ total production 1998

+ Mussel production is export focused
* Export receipts $185 million in 2002.



Greenshell™ Mussel Production
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Environmental RS&T relevant to
Mussel Farming

NIWA main PGSF provider
PV (6%) of Investments 1995-203 $40m

Research foclli

How can we understand environment to make
aguaculture more productive?

How does aquaculture effect the environment?

Benefit — knowledge supported continued
expansion of industry after 1997 productivity sag



PV of Environmental RS&T, possible
Mussel output forgone (2004 $m)

Discount rate 3% 6% 10%

FRST investments m$ 35 41 49
netGWT value m$, adjEPI 366 407 469
% FRST/GWT 967%  9.96% 10.36%
m$FOB 305 331 369
% FRST/FOB 11.63% 12.26% 13.18%
m $ FOB, adjEP| 24 257 290
% FRST/adj FOB 15.13% 15.79% 16.76%

FRST investments calculated from 1994/95 onwards
Industry developments calculated from 1996 onwards



Conclusions

Research reduces uncertainty for decision makers.
Benefits from research are often unexpected.
Major investments required to achieve the benefits.

Lags between knowledge and investments are often
several decades.

* Government actions and inaction often play big role
In timing of benefits from research.

+» Case studies can be illuminating but risky
generalising from them.
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