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{ǳƳƳŀǊȅ  

As part of the Canterbury Water Management Strategy (CWMS), the Orari, Temuka, Opihi 
and Pareora (OTOP) Zone committee will provide recommendations on regulatory and non-
regulatory measures as an addendum to the already developed zone implementation 
programme. This report has been prepared by Landcare Research, at the request of 
Environment Canterbury, to underpin community consultation, and to support the 
assessment of different scenarios for the Zone.  

The three water management scenarios examine what might happen in the OTOP zone 
under 1) the current pathway: current rules and plans under the current land use with the 
full implementation of regional plans and all farming activities operating at Good 
Management Practice (GMP), and a reduction in the volume allocated for water takes in 
over-allocated catchments; 2) In zone gains: improved management of the water currently 
available in the zone; and 3) New water: additional water is made available in the zone 
either on (a) a small scale or b) a large scale). 

This report builds on the previous social community assessment of the OTOP zone 
(Kalaugher and Wright 2016) and is intended as a qualitative supplement to other work that 
is underway or already completed by Environment Canterbury. As such, it does not provide 
new quantitative data but rather seeks to bring together available outputs from other 
assessments and present a set of broader, emergent considerations as a basis for further 
discussion in the Zone committee and wider community. 

Key findings and conclusions 

In assessing the social implications of potential new regulations, it is important to consider 
not only the changes that would be made under the proposed scenarios, but other changes 
that may occur concurrently in the zone. These factors will also interact with one another, 
but much will depend on how policy changes are implemented. In most cases, the pressures 
identified could have either positive or negative effects, depending on the scenario: 

¶ Effects on economic development. Depending on the scenario, this could be either 
limiting, through stricter environmental regulations; or promote further agricultural 
growth and intensification through the availability of new water. Economic 
implications of the scenarios are more fully explored by BERL (2017). 

¶ Increasing pressure on the farming community. Increased regulatory limits and higher 
standards of expected environmental performance will put pressure on the farming 
community and could negatively affect their wellbeing. However, OTOP farmers are 
experienced, well-educated, and engaged with the wider community. If expectations 
are agreed and realistic; and support (for example collaborative research) is provided 
where it is needed, such pressure could also stimulate positive innovation in the 
agricultural sector.  

¶ Demographic changes in the zone. In particular, immigration patterns will likely be 
closely associated with changes in employment opportunities. Economic growth, 
particularly through the dairy sector, may bring an increase in migrant agricultural 
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workers. If such migrants are isolated and living in stressful conditions (see Kalaugher 
and Wright 2016), this may reduce the care and skill with which on-farm practices are 
carried out. However, economic growth may also increase the opportunities for young 
people to return to family farms in the zone. 

¶ Community wellbeing. Perceptions of the distribution of costs and benefits may 
impact either positively or negatively on community cohesion. If the distribution is 
perceived as inequitable, this may polarise opinions and negatively affect the 
effectiveness of community groups. The high level of social capital evident in the 
OTOP zone may be one of its greatest assets, and needs to be at the core of strategies 
for policies affecting the future development of the zone. For example, there may be 
an opportunity to engage community groups in environmental monitoring through 
citizen science approaches. It is also important to bear in mind the health and well-
being of individuals - both the mental health and wellbeing of farmers in the face of 
increasing pressure; and the importance of the long-term wellbeing generated 
through the relationship of people with their (healthy) environment. 
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1 Introduction 

As part of the Canterbury Water Management Strategy (CWMS), the Orari, Temuka, Opihi 
and Pareora (OTOP) Zone committee will provide recommendations on regulatory and non-
regulatory measures as an addendum to the already developed zone implementation 
programme. To support this process, Environment Canterbury has completed scenario 
assessments within the OTOP zone for three water management scenarios, as follows: 

Scenario 1: Current pathway: Assessing the implications of the current rules and plans 
under the current land use, including the implementation of Plan Change 5 with all farms 
operating at Good Management Practice (GMP) including compliance with stock exclusion 
rules and at least 80% irrigation efficiency. 

Scenario 2: In zone gains: More efficient management of existing water resources in the 
zone, including 90% irrigation efficiency. Management beyond GMP is required where 
surface water nitrates breach acceptable standards.  

Scenario 3: New Water: New water enters the zone on either a small scale or large scale. 
Farms are expected to operate at GMP and 80% irrigation efficiency. 

In follow up to the 2016 assessment of the current state of the OTOP community (Kalaugher 
& Wright 2016), this report has been prepared by Landcare Research New Zealand, at the 
request of Environment Canterbury, to provide the OTOP Zone committee with background 
and contextual information about the potential implications of the three water 
management scenarios for the OTOP community 

2 Objectives 

¶ To provide a qualitative assessment of the potential implications of the three water 
management scenarios for the OTOP community. 

¶ To consider some of the contextual interactions between social and economic 
conditions in OTOP zone that will affect the outcome of these water management 
scenarios for the community. 

3 Methods 

The project uses desktop research methodologies, drawing on publicly available data as well 
as information provided by Environment Canterbury for the purpose of the assessment. It 
builds on the previous social community assessment of the OTOP zone (Kalaugher and 
Wright 2016) where we identified a set of themes with examples of indicators to help 
ŎƻƳƳǳƴƛǘȅΣ ǊǹƴŀƴƎŀΣ ƛƴŘǳǎǘǊȅ, and local authorities understand the implications of different 
future scenarios for the zone (see table 1). This assessment will be broadly based on these 
themes.  
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Table 1: Indicators identified for the OTOP zone (Kalaugher & Wright 2016) 

Area of measurement What needs to be measured Examples of indicators 

Community 
composition 

The proportion of the community 
that is changing in composition, in 
order to understand changes to 
the zone 

¶ School rolls 

¶ Employer data on migrants 

¶ Registration with migrant services 

¶ Census data (standard demographics 
including age) 

¶ Land use 

Well-being of 
community 

The well-being of farmers, the 
migrant community and the urban 
community should be monitored 
separately to identify trends in 
these groups 

¶ School deciles, rural and urban 

¶ Health statistics ς rural and urban. 
Obesity, mental health, alcohol intake. 

¶ Access to services 

¶ Employment data 

¶ Change in composition and number of 
sports clubs 

Recreational quality Trends in public use and 
enjoyment of recreational areas  

¶ Swimmability in different rivers (safety 
and/or enjoyment scores) 

¶ Angling scores 

¶ Cyanobacteria levels 

Farm environmental 
performance 

The urban population, recreational 
water users and consumers of 
agricultural products are 
increasingly demanding 
accountability for environmental 
performance 

¶ Amount of water used compared with 
similar enterprises 

¶ Change in water demand 

¶ Irrigation scheduling 

¶ Farm Environment Plans 

¶ Effluent management practices 

¶ Nutrient use 

Farm economic 
performance 

Trends in performance of farms in 
different sectors, to understand 
likely drivers of change 

¶ Debt levels by sector 

¶ Profit by sector 

¶ Mixed operations 

Cultural values Values of particular significance to 
aņƻǊƛ 

¶ Coastal erosion and wetland loss (areas) 

¶ Mahinga kai (indicator species selected in 
ŘƛǎŎǳǎǎƛƻƴ ǿƛǘƘ ƭƻŎŀƭ ƪŀǳƳņǘǳŀύ 

Community groups Composition of catchment groups 
and connection with other groups. 
Engagement and activity levels 

¶ Composition (diversity) of catchment 
groups 

¶ Connections with other groups 

¶ Perceptions of effectiveness 

Adaptive capacity Potential for and resilience to 
change 

¶ Farmer attitudes (e.g. SRDM, see Brown 
2015) 

¶ Farm structure (e.g. sharemilking 
arrangements, no. of migrant workers) 

¶ Diversity in secondary processing 
industries 

¶ Economic Diversification Index (EDI) 
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This report is intended as a qualitative supplement to other work that is underway or 
already completed by Environment Canterbury, including the cultural and economic reports 
in preparation, the Ψ/ƻƳƳǳƴƛǘȅ hǳǘŎƻƳŜǎΩ ǎŜǘ ōȅ ǘƘŜ OTOP Zone Committee and the results 
of several workshops held in the zone to involve the community in developing appropriate 
management strategies through the Healthy Catchments Project.  

As such, it does not provide new quantitative data but rather seeks to bring together the 
available outputs from other assessments and present a set of broader, emergent 
considerations as a basis for further discussion in the Zone committee and wider 
community. 

4 Community concerns and aspirations 

A summary of feedback from public workshops in September 2016 on the current state of 
the OTOP zone brought together information on community concerns, aspirations and 
proposed solutions for the zone1. Many of the concerns expressed related to the decline in 
water quality, including use of chemicals and lack of riparian margins in urban settings, as 
well as the loss of riparian vegetation, and, particularly from a cultural perspective, loss of 
wetlands. Water flows were also a source of concern, including over allocation of 
groundwater and changes to river dynamics.  

Concerns were also expressed about the tools and approaches being used to address these 
problems; for example, the capacity of the OVERSEER® model, which is a long-term average 
model designed to compare management strategies, to represent fluctuating farm 
conditions. Modification of stop banks and rivers for bridge and town protection was also 
raised as a concern. In relation to equity, the community was worried about how the 
needed changes would be paid for. In particular, they voiced the need for care about 
restrictions on development and the need to provide for economic headroom.  

Aspirations expressed by the community were also largely focussed on environmental and 
recreational quality, as well as on the need to provide for economic well-being and equity in 
terms of the distribution of costs and benefits. These aspirations have now been drawn 
together as the following Community Outcomes, set by the OTOP zone committee working 
with local people and stakeholders: 

¶ All surface waterbodies safe for recreation and gathering mahinga kai.  

¶ Increase recreational opportunities in the zone by ensuring appropriate management 
of river flows. 

¶ Safe and reliable drinking water for community and domestic supplies both now and 
in the future. 

¶ Increase the reliability of current irrigation in the zone. 

¶ Increase the area of land irrigated in the zone. 

                                                 

1 See the Healthy Catchments website: https://apps.canterburymaps.govt.nz/otop/otop.html 
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¶ Achieve ecosystem health and natural river mouth dynamics. 

¶ Protect and enhance indigenous biodiversity Ki uta Ki Tai, particularly high naturalness 
areas, coastal lagoons, and wetlands and springs in the upper parts of catchments. 

¶ Rectify loss and improve opportunities for mahinga kai gathering in the zone. 

¶ Protect and enhance sites of cultural significance. 

¶ Protect and enhance the natural character ƻŦ ǘƘŜ ȊƻƴŜΩǎ ōǊŀƛŘŜŘ ǊƛǾŜǊǎ ǿƘƛƭe providing 
a sufficient level of flood protection. 

¶ Maintain and improve economic value in the zone and provide for community 
wellbeing 

5 Current trends and driving forces 

To provide a context for the assessment, it is important to consider not only the changes 
that would be made under the proposed scenarios, but also other changes that may occur 
concurrently in the zone and the interactions between the underlying drivers of change.  

5.1 Current state 

In the current state social community assessment (Kalaugher & Wright 2016), a number of 
key themes emerged that provide insight into local drivers of social and economic change in 
the OTOP zone. These are summarised here to provide a background for the present 
assessment: 

¶ A long, proud, and diverse history as an agricultural zone:  The OTOP zone has been 
largely agricultural since the late 19th century, and has weathered many changes, 
including restructuring and removal of subsidies in the 1980s. The area is highly 
versatile and produces a mix of agricultural products that has varied over time with 
changes in markets and other relevant factors. The secondary processing industry has 
developed and changed over time, but always strongly centred on the port at Timaru. 

¶ Economic growth and agricultural intensification: The OTOP zone has experienced 
significant economic growth over the past decade, due largely to the expansion and 
intensification of dairying, including an increase in the area under irrigation. Water 
quality issues are starting to have adverse effects on the relationship between farmers 
and the urban community. The change to dairy farming also brings with it different 
structures in the operation of a farm, including more permanent staff as well as casual 
workers, sharemilking arrangements, and often a different gender balance in roles. 
The expansion of dairying has also changed the dynamic of secondary processing 
industries in the area, including increasing dependence on Fonterra.  

¶ Recreation and tourism: The Timaru district is often a stopping point for visitors to 
Tekapo and Geraldine on their way to or from Queenstown. Tourism is growing 
quickly and represents an area of opportunity. There is general appreciation of the 
waterways in the area and the recreational opportunities they provide. However, 
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increasing pressure on water quality and quantity is creating tensions that may focus 
on particular locations where water quality is poor.  

¶ Demographic changes: Immigration to the area from both international and domestic 
sources is growing, creating an increasingly multicultural community and brings with it 
the challenges of a range of newcomers to the area, particularly migrant workers. In 
the previous assessment we noted in particular that the well-being of migrant dairy 
workers may be important to improving the environmental performance of dairy 
farms, as farm workers play a key role in on-farm outcomes. In addition, an increasing 
ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ƛŘŜƴǘƛŦȅ ŀǎ aņƻri, and there is also increasing influence 
ƻŦ aņƻǊƛ ƛƴ ǊŜǎƻǳǊŎŜ ƳŀƴŀƎŜƳŜƴǘ ƛǎǎǳŜǎΣ for example, in promoting the creation of Te 
Ahi Tarakihi Mataitai Reserve at Caroline Bay. Demographic projections also suggest 
that the current trend of an ageing population in the Timaru area will continue. 

¶ Community wellbeing: The area is relatively well serviced in terms of health and 
education, and school deciles and rolls are increasing, particularly in rural areas.  
Statistics follow national trends of increasing obesity in younger people. Health 
statistics show a much higher level of diagnosed mental health issues than average in 
younger women in the zone. 

¶ Community spirit and social capital: The OTOP zone has a long history of community 
spirit. Previous community assessments have indicated strongly that people are 
involved and value the cohesive, self-reliant nature of their communities. The farming 
community is experienced, well-educated, and engaged with the wider community. 
There is a strong sporting tradition in the area and farmers are most likely to be 
engaged with the community through sporting activities, as well as through schools. 
There is scope to improve farm environmental performance and farm decision makers 
in the zone exhibit a cautious openness to change. Successful examples already exist 
of collaborative groups that are working together to identify and overcome areas of 
tension in resource management. Examples included the proactive Opuha 
Environmental Flow Release Advisory Group (OEFRAG) and the catchment groups.  

In our previous report, we noted that the main vulnerabilities in the area may stem from 
changes taking place in community composition, especially migration; from increasing 
reliance on the dairy sector and primarily, on one major secondary processor; from changes 
in the way farms are structured; and from the increasing reliance on irrigation to drive the 
local economy. For some of these factors, for example, the well-being of migrant workers on 
dairy farms, data gaps exist that may need to be addressed. 

Notable assets the OTOP zone include a strong economy, community spirit, the growing 
ƛƴŦƭǳŜƴŎŜ ƻŦ aņƻǊƛ ǾŀƭǳŜǎΣ ŀƴŘ ƛƴ ǇŀǊǘƛŎǳƭŀǊΣ ǘƘŜ h¢ht ȊƻƴŜΩǎ strong rural tradition and 
experienced farmers.  

5.2 Drivers of change 

In this report we use the Millennium Ecosystem Assessment definition of driver of change 
(MEA 2005; chapter 7) which is άŀƴȅ ƴŀǘǳǊŀƭ ƻǊ ƘǳƳŀƴ-induced factor that directly or 
ƛƴŘƛǊŜŎǘƭȅ ŎŀǳǎŜǎ ŀ ŎƘŀƴƎŜ ƛƴ ŀƴ ŜŎƻǎȅǎǘŜƳέ. Drivers may directly ƛƴƅǳŜƴŎŜ ŜŎƻǎȅǎǘŜƳ 
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processes, or operate more indirectly, by causing changes to direct drivers (e.g. 
demographic changes). While these factors are largely beyond the scope of the current 
assessment, they are important contextual considerations to the scenarios presented. Based 
on the MEA (2005), community workshops and the previous social community assessment 
(Kalaugher & Wright 2016), some important drivers of change identified for the OTOP zone 
may include: 

¶ Economic trends: As noted in the previous section, the OTOP zone has experienced 
significant economic growth over the past decade. To better visualize changes in 
economic trends over time and space, Figure 1 shows the distribution of median 
household income in both 2001 and 2013. Blank spaces represent meshblocks with no 
data. These maps are presented with data at the Census meshblock level, where 
darker areas represent higher income. Although there are no definite trends, the maps 
appear to show less dark areas in the 2013 map. However, the next two maps (Figure 
2) show the change in median household income in the urban area around Timaru. 
Those maps illustrate an increase in dark areas from 2001 to 2013, suggesting that 
urban areas experienced income growth during that time. Overlaying currently 
irrigated areas with median household income (Figure 4) or the current deprivation 
index (Figure 5) does not show any clear relationship between these factors. 

¶ Changes in wellbeing: The 2013 New Zealand Deprivation Index assigns a score 
between one and ten to areas based on census data (although there is also a version 
that uses survey data as an input), such as household income, homeownership, 
employment, and education, among others. It is intended to identify ΨdeprivedΩ 
neighbourhoods based on socioeconomic status. The most recent version (2013) 
employs nine Census variables, and assigns values at the meshblock level2. Figure 3 
shows the wider OTOP area as well as a more spatially explicit map of Timaru. In the 
wider OTOP map, the more rural areas appear to have fairly low deprivation scores, 
on average (indication low deprivation, or vulnerability). The Timaru area exhibits 
higher Deprivation Index scores, particularly closer to the coast.  

¶ Climate change: Climate change may impact a range of factors beyond direct 
temperature effects. In particular, it may significantly affect river flows during floods 
and droughts. National TopNet modelling under a high radiative forcing climate 
change scenario has indicated that low flows in Canterbury are likely to be negatively 
impacted, and occur earlier in the season. Under this scenario, mean discharge is likely 
to increase in the lowlands and East Coast areas and decrease in the mountains and 
uplands. Flow reliability is projected to decrease overall but improve in some East 
Coast areas, and flood risk is projected to increase (p 57, Rutledge et al. 2017). A 
modelled assessment of flood risk for Timaru under climate change also projected an 
increase in rain depths for 2030 and 2080, causing flood depths, flows, and volumes to 
increase (OPUS 2003).  

                                                 

2 For a more detailed description of the deprivation index, as well as historical information and publications, 
see http://www.otago.ac.nz/wellington/departments/publichealth/research/hirp/otago020194.html. There is 
also a less spatially explicit version of the index that is based on survey responses.  

http://www.otago.ac.nz/wellington/departments/publichealth/research/hirp/otago020194.html
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¶ Changes in technology: Technology changes are ongoing and bring a number of 
opportunities as well as challenges. In particular, there are opportunities for efficiency 
ƛƴŎǊŜŀǎŜǎ ǘƘƻǳƎƘ ΨǎƳŀǊǘ ŦŀǊƳƛƴƎΩ ŀǇǇǊƻŀŎƘŜǎ such as precision agriculture and 
environmental sensors. In order to take advantage of these technologies, skill in their 
use needs to keep pace with development. 

¶ Rural-urban balance: Overall population trends in New Zealand have shown a strong 
growth in the urban population between 1886 and 2001, with a relatively stable rural 
population. However, in more recent years, the rural population has grown to over 
600,000, and it has been suggested that more intensive dairying may be one of the 
major contributors to this trend (Polkinghorne 2017). Competition for land has been 
identified as a risk in the Timaru District, particularly the risk that residential growth 
may result in a loss of productive soils (Timaru District Growth Strategy). 
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Figure 1: Spatial distribution of median household income for the OTOP zone based on census data from 2001 and 2013 
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Figure 2: Median Household Income in Timaru 
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Figure 3: NZ Deprivation Index: OTOP Zone (left) and Timaru (right) (score of 10 indicates the most deprived areas)
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Figure 4: Median household income (2013) and current irrigation 
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Figure 5: NZ Deprivation Index (2013) and current irrigation. 
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6 Scenarios assessment 

This section provides a qualitative overview of anticipated social impacts under the three 
scenarios. Table 2 provides an overview and comparison of potential impacts under each of 
the themes identified in the previous assessment (Kalaugher & Wright 2016) as outlined in 
Table 1. 

6.1 Scenario 1: Current pathway3 

The current pathway scenario assumes the full implementation of all regional plans and all 
farming activities operating at Good Management Practice (GMP), including compliance 
with stock exclusion rules and at least 80% irrigation efficiency. In over-allocated4 
catchments, the volume allocated for water takes is reduced to 90% of current allocation 
and intensification is limited by constraints under planning rules. Otherwise, all land use 
activities, climate variability, available water and flow variability are assumed to remain 
unchanged. The exception is the reliability of supply is reduced in the Orari and Pareora 
from the introduction of higher minimum flows in accordance with the Pareora Catchment 
Environmental Flow and Water Allocation Regional Plan, and the Land and and Water 
Regional Plan for the Orari Catchment. These areas are currently overallocated catchments. 
The current pathways scenario does not bring all allocations down to the limits that have 
been set. Groundwater levels and stream flows are likely to continue to fall in the areas that 
remain overallocated. 

In general, this scenario is likely to have only a small economic impact, although the reduced 
reliability of supply in the Rangitata-Orton and Pareora catchments may have some negative 
impacts on farmers (see table 10, p21 BERL 2017) in more localised areas. In addition, the 
strong economic growth seen over the past decade may slow with restrictions on further 
expansion and intensification of dairying. Flow-on effects may include a slowing of the influx 
of migrant labour into the area. 

The current planning requirements are unlikely to make a significant improvement in 
environmental quality3. This lack of improvement along with the reduced reliability of water 
supply in some areas may promote dissatisfaction, particularly in the urban community. This 
may lead to a polarisation of views, which could negatively impact on the work of 
community groups and social cohesion in the OTOP community. The extent of the impact 
will be influenced by how communication processes are managed, and the support offered 

                                                 

3 Scenario information described in this section is drawn from the Healthy Catchments Project Public 
Workshops November 2016 presentation on Scenario One: Evaluating the Current Pathways. 
https://apps.canterburymaps.govt.nz/OTOP/images/OTOP%20Current%20pathways%20presentation%20_No
v%202016.pdf 

4 Over-allocated catchments refer to those catchments where the consented water takes exceed the water 
available for irrigation under increased minimum flow requirements. 
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to farmers by council and industry organisations during the implementation of the current 
regional plans and the move towards full GMP adoption by the farming community. 

6.2 Scenario 2: In zone gains5 

This scenario is focussed on better management of current resources, including increasing 
irrigation efficiency to around 90%, and reducing race losses from irrigation schemes such as 
Rangitata South to improve the reliability of water supply and reduce both ground and 
surface water abstraction in the area.  

In addition, farmers in Rangitata-Orton, Levels plains and Ashwick Flat are required to go 
beyond GMP to reduce loss of N (by 30-40%, 28%, 9% respectively6) and protect drinking 
water quality. Modelling shows that going beyond GMP for these areas is likely to improve 
average nitrate levels in groundwater, but some hotspots remain. In this scenario, the Opihi 
and Temuka catchments groundwater abstractions will be assessed against calculated 
stream depletion effect using the methodology in the Land and Water Regional Plan. This 
slightly improves low flows but reduces supply reliability. 

On-farm practices will be the focus of changes in the catchment for the in-zone gains 
scenario. Pressure to move beyond GMP, potential increases in debt levels to implement 
these practices, and higher expectations for water-use efficiency will likely be a source of 
significant stress and financial pressure for farmers in some areas. Combined with a 
reduction in the reliability of water available, increases in stress and impacts on mental 
health are likely. It is important for this scenario to identify areas where the greatest farm 
management changes will be required, such as Rangitata-Orton and Levels plains, and 
specifically consider the vulnerability and adaptive capacity of farmers in those areas (for 
example debt levels, involvement in catchment and support groups).  

There is potential for ongoing water quality issues in the lower catchment to increase both 
polarisation of views and conflict within and among catchment groups. Recognition of and 
support for farmers going beyond GMP by both Council and industry support organisations, 
as well as other local initiatives to improve water quality (e.g. catchment groups, Talbot 
Forest Working Group, the Orari River Protection Group) may be an important factor in the 
success or otherwise of this scenario. Additional support for farmers could also take the 
form of collaborative research on locally appropriate management solutions for reducing 

                                                 

5 Scenario information described in this section is drawn from the Healthy Catchments Project Public 
Workshops presentations on Alternative Pathways 
https://apps.canterburymaps.govt.nz/OTOP/images/OTOP%20May%20public%20workshops%20presentation
%20In-zone%20gains%20and%20New%20Water.pdf 

6 These figures have been updated from the original scenario descriptions to reflect recent information 
provided to the OTOP Zone Committee in S. Hayward & M. Scott, Water quality issues and options for 
groundwater and surface waterways of the Timaru freshwater management unit (FMU), memorandum to D. 
Clark & C. Davison, 18 August 2017. 
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nutrient leaching (e.g. appropriate pasture and fodder crop species) and managing under 
water restrictions (e.g. water storage, water sharing arrangements). 

Implementation of GMP and practices beyond GMP, as well as investment in the required 
infrastructure, will depend on the decisions and abilities of people managing and working on 
farms. For this reason it is also important to consider the influence of farm management 
structures, such as farm manager and sharemilking arrangements, and the availability of and 
support for skilled agricultural workers. Potentially, improvements in environmental quality 
and on farm management practices could have positive flow on effects in efficiency of 
resource use (e.g. improved water use efficiency), and create new opportunities in added 
value products (e.g. initiatives like that of ¢ŀǳǇǁ beef) and in tourism (e.g. Agritourism). 

6.3 Scenario 3: New water3 

This scenario explores the potential for new irrigation in the OTOP zone, on a small scale or 
large scale. Under the small-scale irrigation scenario, existing consented schemes would 
source new water from the Rangitata and Waitaki rivers, resulting in irrigation of 
approximately an additional 1700 ha in the Orari and Temuka catchments. As with other 
scenarios, farms are expected to operate at GMP. The large-scale irrigation scenario builds 
on the small-scale option and also draws on new water supplied from alpine rivers. The new 
water would irrigate an extra 15,010 ha, split between 11,710 ha of new irrigation area and 
3,300 ha of stream depleting groundwater being replaced by high reliability alpine water. 
This water is not currently consented and the actual source of the new water and related 
planning processes or environmental impacts is not considered in this assessment.  

New irrigation is usually accompanied by a shift to more intensive land use. The increased 
availability of water will improve the security of supply and may increase economic growth, 
especially in dairy and horticulture. It is expected that replacing existing surface and 
groundwater fed irrigation with water from new sources will improve control of water flows 
and as a result, provide some environmental benefits such as improved low flows. However, 
the additional irrigated areas increase the risk to water quality, particularly in the Opihi and 
Pareora catchments. The new water is expected to result in further land use intensification, 
more nitrate in surface and groundwater and an increased risk of Phormidium 
(cyanobacteria). In Timaru, the risk to drinking water may also increase, as well as the risk 
for recreational purposes such as swimming. 

For the new water scenarios, an important consideration will be where expansion and 
intensification is likely to occur and where the most economic gains can be made with the 
least environmental impact. Figure 6 shows the Land Use Classification (LUC) map for the 
OTOP zone. Lynn et al. (2009) describe the classification in more detail, where class 1 land is 
the most productive and versatile, with classes 1ς4 considered most suitable for arable 
cropping. 

BERL (2017) have indicated for this zone the following current gross margins in $/ha for 
different land uses:  

¶ Arable cropping or seed production: $1,900 (dryland) and $5,500 (irrigated);  
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¶ Dairy: $1,315 (dryland) and $3,732 (irrigated);  

¶ Beef cattle or sheep: $149 (dryland) and $550 (irrigated);  

¶ Mixed sheep and beef: $393 (dryland) and $1,056 (irrigated);  

¶ Deer: $362 (dryland) and $1,095 (irrigated);  

¶ Grazing: $149 (dryland) and $550 (irrigated);  

¶ Vegetable and fruit growing: $3,442 (dryland) and $4,392 (irrigated).  

Figure 6 shows that the areas indicated for the increase in new irrigation for both scenarios 
occur largely on very versatile land, particularly in the small-scale scenario where the 
greatest increase is south of Timaru. The large-scale scenario expansion is indicated at a 
higher altitude and further upstream, suggesting environmental impacts under this scenario 
may be more widespread. 

The likely positive economic effects of this scenario may provide opportunities beyond the 
direct benefits to farmers. Particularly on highly versatile land, more irrigated dairy and, 
particularly, an increase in horticulture and arable/seed production may provide 
employment opportunities and support growth in secondary/support industries. This may 
also affect the composition of the OTOP community by encouraging more young people to 
stay in the area or return to the area after university. Higher value production from highly 
versatile land may also reduce the risk of expansion of lifestyle blocks onto these areas.  

The expected intensification of agriculture as a result of the new water is likely to require 
more labour and will likely result in more migrants coming to the area as agricultural 
workers. As discussed in Kalaugher and Wright (2016), a number of challenges are 
associated with more migrant workers. In particular, migrant workers in rural areas can 
easily become isolated from support services. Under this scenario employment issues on 
farms may require particular attention. The level of skill and care of agricultural workers can 
directly affect the practical implementation of GMPs on farm. 

The anticipated negative effects on water quality under this scenario may have both direct 
and indirect negative impacts. A decline in water quality for drinking and recreation may 
have a negative impact on tourism in the area, although tourism is currently focused mainly 
in the upper catchments. It may increase tension between the rural and urban community, 
ŀƴŘ ŀƭǎƻ aņƻǊƛΣ ǇƻǘŜƴǘƛŀƭƭȅ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ catchment groups.  

Indirect effects on human health, particularly mental health and well-being, are difficult to 
measure. However, it has been suggested (e.g. Keniger et al. 2013; Speldewinde et al. 2009) 
that there is an important link between human well-being and the natural environment. 
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Figure 6: Land use capability map of the OTOP zone. Source: Manaaki Whenua Landcare Research 2000. 




















