
 

 

 
 
 
 
 

Central Plains Water Enhancement Scheme 
 

Social Impact Assessment 
 
 
 
 
 

Prepared by 
 
 
 

Taylor Baines  
in association with 

 
Fitzgerald Applied Sociology 

&  
People & Places 

 
 
 

For 
 

URS/Central Plains Water Trust 
 
 

Christchurch 
 

June 2007 



 

 

 
Authors: 
 
Nick Taylor 
Gerard Fitzgerald 
Harvey Perkins 
Brigid Buckenham 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Disclaimer: 
The information contained in this report is based on the best information available to at the time it was 
drawn up and all due care was exercised in its preparation. Because it is not possible to foresee all possible 
uses of this information or to predict all future developments and trends, and because it is based upon 
information available when the report was drawn up, any subsequent action in reliance on the accuracy of 
the information contained in it is the sole commercial decision of the user of the information and is taken 
at their own risk. Accordingly, the authors disclaim any liability whatsoever in respect of any losses or 
damages arising out of the use of this information or in respect of any actions taken in reliance upon the 
validity of the information contained herein. 
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1 Introduction  
 
1.1 Purpose and history of the SIA  
 
This social impact assessment (SIA) of the Central Plains Water (CPW) irrigation scheme (the scheme) 
identifies potential positive and negative social effects for people and communities during construction 
and operation, including possible mitigation (or enhancement) measures.  Specific objectives of the 
assessment are to: 
�  assess the nature, likelihood and significance of social effects on people and communities 
�  recommend appropriate monitoring/mitigation/enhancement measures where significant effects are 

identified 
�  prepare a comprehensive and technically robust social assessment that will provide appropriate 

evidence on social impacts for the forthcoming consent hearings, and any other recommendations 
for the client. 

 
The scope of work for the social assessment broadly covers the social effects of: 
�  water takes from the Waimakariri and Rakaia river systems 
�  an impoundment structure and reservoir flooding a large part of the Waianiwaniwa Valley 
�  canals and other headwork structures taking water from the two rivers and distributing it to up to 

60,000 ha of farm land 
�  intensification of land use on farm land previously not irrigated by ground water (around 30,000 

ha) 
�  downstream changes to watertables, water quality and waterways 
�  a construction phase of three years requiring a workforce of up to 200 people. 
 
Social effects will result in this project from alterations to the environment as defined in Section 2 of the 
Resource Management Act (RMA) that have direct or consequential effects on a person or people.  Social 
effects can often be taken as indicators of the significance that people or communities attach to a particular 
environmental effect.  They reflect amenity values and perceptions and require social analysis alongside 
other forms of technical analysis.  In practice, it is difficult to distinguish between many environmental 
effects and their corresponding social effects.  Through social assessment an effort is made to identify 
effects from the point of view of local residents, farmers, or businesses, to add to any “technical” analysis, 
such as that provided by a hydrologist or biologist. 
 
The social assessment provides a valuable additional perspective on an irrigation development.  In the case 
of irrigation this analysis is particularly important because one of the major arguments for the extensive 
environmental changes brought about by irrigation is that they will bring social and economic benefits to 
many people.  These wide benefits, however, must be set in decision making against the negative effects 
experienced by a smaller number of people, some of whom will experience complete disruption of their 
ways of life without sharing in the project benefits. 
 
1.1.1 The SIA work to date  
In the feasibility stage of the CPW project a social impact assessment was undertaken in 2001 to scope out 
the major social issues and with a focus on land-use changes, as many details of the necessary headworks 
were still to be finalised.  Indeed at that point the proposed dam and reservoir were in the nearby Waiareka 
Valley not the Waianiwaniwa valley. 
 
Then, constrained by funding for undertaking a comprehensive and timely SIA for the Water Consent 
application and the Notice of Requirement and Application for Land Use Consent,  CPW funded a small 
desk study that provided some updating of the earlier feasibility study but were unable to fund a proposed 
full SIA of the project then.  The main updating at that point was to use 2001 instead of 1996 census data. 
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1.1.2 Inadequate SIA in the consent applications  
Consequently, Diane Buchan of Corydon Consultants Ltd prepared for the Selwyn District Council an 
extensive critique of the SIA work to date (Appendix 1).  Her concerns centred around: 
�  the lack of social research on the particular proposal as submitted to councils 
�  separation of extensive consultation activities from the SIA process 
�  the need for a more detailed profile of affected people and communities, including information 

about the households to be relocated, culture and values of the affected population, analysis of land 
uses and local businesses, particularly around Darfield, and recreational uses of the Rakaia and 
Waimakariri rivers 

�  the need for information on a range of effects including social-psychological effects on residents 
near the proposed dam site, effects of the construction workforce, effects of demographic changes 
on communities and services, and effects on community organisations 

�  the need to consider social consequences of construction activity such as noise, local traffic and 
dust 

�  the need to consider mitigation of any social effects identified. 
 
She concluded that the SIA to date is “far from thorough” and that “a more rigorous social impact 
assessment should be undertaken”. 
 
The scope of work for this SIA needs responded to this criticism and has covered systematically the issues 
identified by Ms Buchan. 
 
1.1.3 Constraints to the SIA  
While the SIA work has been constrained by the available funding, there is a good base of information 
available from the previous feasibility study, the desk study and Ms Buchan’s report.  In addition, ongoing 
consultation with affected parties, and also public submissions to the water and land-use consent 
applications, provided useful information on issues and effects.  From this base it was possible to focus 
quickly on key issues and avoid unnecessary data collection. 
 
The timeframe posed a further constraint to this SIA.  Ideally a full SIA should have been prepared as part 
of the consent applications, as pointed out by Ms Buchan, along with other environmental assessments.  
As a result of its timing, this SIA is a response to a request by Selwyn District Council (SDC) for 
additional information to the consents application.  As a result the information is available to submitters to 
respond to in evidence to the forthcoming joint council (commissioner) hearings and not the general 
public.  This approach is less than ideal for effective public input and means that comment on the full SIA 
through the earlier consultation process and then the submissions is missing.  There is also reduced 
opportunity for input from the SIA into other technical reports.  There was, however, considerable input 
from the public through the extensive consultation undertaken by CPWL over recent years, identifying 
issues of concern for people and communities. 
 
One positive aspect of the current timeline is that it has been possible to include mesh-block data from the 
2006 census that only became available recently and allow for a more complete picture of recent 
population change in the affected communities. 
 
 
1.2 Key features of the proposed scheme for the SIA  
 
1.2.1 Water abstraction  
Irrigation requires abstraction of water from river systems and in the case of CPW this withdrawal of 
surface water from the Rakaia and Waimakariri rivers creates potential effects and conflicts for other users 
of the water resource, including other abstracters and recreational users.  Surface water abstraction, in 
combination with existing groundwater abstraction, also has the potential to affect downstream users such 
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as groundwater irrigators, farmers of low-lying land, other recreationists, as well as urban or industrial 
water supplies.  While the proposed new storage area and canals have some potential for recreation use 
their values will be limited by widely varying water levels during the year, particularly at the driest times 
of the year, and operational restrictions. 
 
The proposed CPW water takes are for up to 40 cumecs from each river, except the Rakaia take is 
normally to be shared equally with the Ashburton Community Water Trust for irrigation south of the river.  
While the take therefore nominally is 20 cumecs this could be greater if the Ashburton irrigators do not 
require the water.  Water takes from the Rakaia must comply with the National Water Conservation Order 
(Rakaia) which states that abstraction cannot exceed 70 cumecs and also with the associated minimum 
flow regime.  The Waimakariri take must also comply with that river’s minimum flow regime and the 
details of these takes and regimes are described in the AEE. 
 
1.2.2 The head works  
Construction and maintenance of the headworks composed of water intakes, canals and a storage lake will 
create operational and land use effects on people and communities.  Impacts arising from structures such 
as the reservoir and canals after construction include relocation of household and farm activity, visual 
effects, re-routing of roads, social-psychological effects of perceived physical risks from the unlikely 
event of any earthworks failing, and recreation effects. 
 
The Rakaia River intake is about 8 km from the gorge bridge and will require a diversion bank to direct 
water into the canal system, a gravel weir, fish screens and return channel, and associated works.  The 
Waimakariri River will have two intakes.  One will be taken through a short tunnel at the rock abutment to 
the gorge bridge, with a sluice race, sediment trap, control gate, fish screens and return channel, 1-1.5 km 
downstream from the bridge.  The second take will be around 3 km upstream of the Kowhai River 
confluence in the lower end of the Waimakariri Gorge.  Regular works in the river bed will be necessary 
to maintain flows into a short canal that will connect to a 10 km tunnel to take the water under the plains 
west of Sheffield and the Malvern Hills into the Waianiwaniwa reservoir. 
 
The Waianiwaniwa reservoir will result from an earth dam at the mouth of the valley near the village of 
Coalgate, that will be around 2 km in length.  This dam will create a reservoir flooding around 12 square 
kilometres of the valley, directly affecting 29 properties and 15 households as shown in Figure 2.1.  
Storage of water from the Waimakariri River in this reservoir is a key component of the scheme as it will 
allow for the availability of irrigation water at the driest times of the year, when available takes from the 
rivers are low or unavailable at all. 
 
The head race canal will extend from the Rakaia and Waimakariri Gorge intakes past the foot of the dam 
at the 235 m contour and as it is level water can enter from either end or the reservoir depending on 
availability.  The exact location of the headrace on this contour will be decided depending on farm 
management and other factors.  The headrace canal will comprise a series of cuts and fills depending on 
topography.  The canal will have a 40-80 m footprint and a surface (water) width of 30 m and average 
depth of 5 m.  The route of the canal passes largely across farm land but close to the village of Coalgate as 
shown in Figure 2.1. 
 
A water distribution network will take water from the headrace to the shareholding properties.  At present 
the proposed race system is for open races but piped races are being investigated.  The distribution 
network will run along roadsides and also pass over farm land.  Stream crossings will be piped and 
culverts and bridges required for roads, farm access and residential access. 
 
1.2.3 Irrigation of the command area  
The scheme total command area is 101,800 ha between the Rakaia and Waimakariri rivers, SH 1 and the 
foothills.  Not all the farms in this area will hold shares and the total area irrigated from the scheme will be 
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restricted by shareholding and water availability to about 60,000 ha.  As around half this area is already 
irrigated this will lead to an additional 30,000 ha of irrigated land from scheme water.  However, 
eventually the currently irrigated land within the scheme is expected to stop irrigating from current water 
sources, and the release of that water, plus the addition of through flow from the newly irrigated land, will 
lead to a reduction in the current demand and effect on ground water resource and improved availability of 
groundwater for other irrigators or other uses. 
 
Irrigation will also bring changes in drainage below the scheme - irrigation infiltration can recharge 
aquifers and potentially alter drainage patterns downstream affecting farms, households and users of 
waterways including Lake Ellesmere.  Surface and ground water quality will also be affected by more 
intensive agriculture as new forms of land use are a consequence of irrigation.  Because of the high capital 
costs of irrigation, plus high operational costs, farmers are inevitably drawn to higher yielding crops as 
identified, often requiring higher inputs of fertiliser and other chemicals.  Dairying, a likely land use on 
the irrigated land, also adds considerable animal waste into the system, raising community concerns about 
both ground and surface water quality if it is not properly managed. 
 
1.2.4 Construction  
Construction impacts follow from the major engineering works required for building head works such as 
the dam and canals, with physical effects such as noise, heavy traffic movements and dust as described in 
the AEE.  These impacts can have social consequences including lifestyle changes and stress for farmers 
and nearby residents.  Construction is also likely to interfere with farm management practices such as 
stock movement. 
 
In its project documents to date CPW has indicated that the construction would take approximately three 
years, and involve a workforce of “less than 200, with 100 being a realistic estimate” for the dam (URS, 
2006 - AEE for CRC, June 2006 - report #24B), and perhaps double that for the whole scheme.  The 
construction work would be undertaken by a number of specialist contractors, for example, for dam 
construction, tunnel boring, river intake works and canals, and water races.  CPW anticipates that, for the 
construction of a large proportion of the works, local subcontractors and labour will have the necessary 
skills and resources.  For the tunnelling work a core of experienced tunnellers and supervisors will need to 
be recruited to augment the local labour. 
 
No construction work programme is available, although CPW anticipates that at any one time there would 
be multiple construction sites.  The largest site, from a workforce point of view, would be the 
Waianiwaniwa Valley - for the dam construction and tunnel boring . 
 
Potential construction workforce numbers for each project component have not been calculated, except for 
the boring of the water supply tunnel from the Waimakariri upper intake to the Waianiwaniwa Valley.  In 
this instance, according to CPW/URS, boring of the tunnel, using a TBM, would be done on a 24-hour, 7-
day shift system, with approximately 25 people per shift and an additional 15 to 20 dayshift maintenance 
and support people.  The tunnel boring could therefore require a peak workforce of 90-100.  Some of these 
will be specialised workers from outside the region. 
 
The recruitment of the workforce, consisting of a mix of management, technical, skilled and unskilled 
workers, is expected to be undertaken by the various contractors engaged for the construction. 
Consequently, no occupational breakdown of the construction workforce is yet available.  CPW 
anticipates that most of the workforce will be employed from within the local labour market with some 
unskilled workers trained up specifically for the job, while some professional and highly specialised 
workers may have to be recruited from outside the area/local labour market. 
 
With the project located within the greater Christchurch-Canterbury labour market area and in close 
proximity to a major urban centre (Christchurch), and the utilisation of local contractors, CPW has 
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indicated that no on-site residential accommodation for the construction workforce will be required (URS, 
2001, p3-63). 
 
1.3 SIA methodology  
 
The key components in this SIA were to: 
�  prepare a profile of the study area and social trends from secondary data, including farmers and 

farming systems and their social characteristics, demographic characteristics of the communities 
involved, existing social services and community character, tourism, recreational and other water 
uses 

�  develop a scenario of likely social change in the Scheme area as a result of irrigation - based on 
analysis of existing trends and comparative case data from other community irrigation schemes 

�  analyse and project social effects and identify mitigation/enhancement strategies for any significant 
effects. 

 
The methodology is outlined in phases as follows. 
 
1.3.1 Scoping  
Scoping usually provides a preliminary social assessment of a project including an initial assessment of 
the key social issues, identification of key stakeholders and identification of any significant substantive or 
procedural constraints (including timing issues). 
 
The preliminary SIA prepared for the 2001 feasibility study, subsequent desk updates in terms of the 
present design and some additional community data, the report by Corydon and Associates, a site visit and 
a review of submission on the scheme together provided elements of the required scoping analysis. 
 
In view of the constraints of funding and timing identified above no scoping report was prepared. 
 
1.3.2 Description of the social environment  
A detailed description of the social environment, informed by the initial analysis of issues and effects 
identified during scoping, included: 
�  profiling of affected communities and detailed description of the social environment and social 

trends, utilising existing data sets such as census data at mesh-block level, and data gathered from 
field interviews; the existing social profile based on 2001 census data was updated in view of the 
current project parameters with 2006 census data, and additional secondary data and field 
interviews, to develop the description of the social environment 

�  analysis of data about the current farmer population and associated land use changes and social 
trends from census data (including longitudinal analysis 1981-2006), farmer interviews and 
secondary data sources to profile the proposed irrigation areas.  Where possible analysis was 
conducted on the approximate scheme area using the nearest mesh-block boundaries 

�  a description of the recreation environment utilising an extensive review of available research and 
recreation studies, including a review of web sites and tourist operator brochures. 

 
Assessment of effects and identification of possibilities for mitigation 
The assessment of effects and identification of possibilities for mitigation included: 
�  key informant interviews and discussions with particular interest groups, to detail social issues, 

effects and mitigation proposals, with a total of 31 face to face and telephone interviews, plus 
informal discussions with construction sector and other contacts.  These interviews were in addition 
to those conducted in 2001 for the feasibility study 

�  development of a scenario of land-use change based on comparative case data compiled from 
extensive ex post research on irrigation communities in the Canterbury region 
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�  analysis of recreation impacts by considering proposed flow regimes and their hydrographic 
implications for recreation users. 

 
1.3.4 Validation and reporting  
Validation and reporting for the SIA included: 
�  discussion of the SIA methodology and scope with Ms Buchan and other SDC officers 
�  internal review by research team members 
�  discussion of mitigation proposals with the client 
�  circulation of the draft to the client to obtain feedback 
�  feedback on a draft of the SIA from Ms Buchan and SDC 
�  finalising of the report. 
 
The constraints noted above meant this phase was limited and did not include feedback from affected 
people. 
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2 Description of the social environment  
 
2.1 Communities of the Central Plains  
 
Profiles of communities were compiled for the following geographical areas and settlements within the 
impact area of the proposed Central Plains irrigation scheme (Appendix 2):  
 
�  the Central Plains Scheme Command Area 
�  headrace and intakes (Headrace & intakes) 
�  upper Waimakariri and tunnel (Upper Waimakariri & tunnel) 
�  reservoir and adjacent area (Reservoir) 
�  Coalgate and Glentunnel (Coalgate-Glentunnel) 
�  Hororata 
�  Sheffield 
�  Springfield 
�  Darfield 
�  Kirwee 
�  Te Pirita 
�  Dunsandel 
�  Rolleston. 
 
These areas are all part of Selwyn District, located on the east coast of the South Island.  It is 649,000 
hectares in area and is bounded north and south by the Waimakariri and Rakaia rivers.  The district 
extends 150 kilometres west from the urban area of Christchurch to the Southern Alps and Arthur's Pass 
National Park. 
 
The command area of the proposed Central Plains irrigation scheme (Central Plains) is situated between 
the Waimakariri River to the north and the Rakaia River to the south.  It is bounded by the Malvern Hills 
to the west and the Main South Road to the east, and comprises land in Selwyn District.  The social 
characteristics of the command area are described in detail in Section 2.2 below.  Details of existing 
recreation uses are provided in Section 2.3. 
 
The command area and locations of the proposed reservoir, tunnel and headrace, and the communities 
investigated are shown in Figure 2.1. 
 
2.1.1 Headrace and intakes neighbourhoods  
The headrace and intakes neighbourhoods are predominantly rural areas lying along the base of the 
foothills on the line of the proposed headrace structure.  Using the closest fit of meshblocks along this line, 
it was shown that the population of the headrace and intakes neighbourhoods (Headrace & intakes) area 
increased by 20% from 675 to 807 between 1986 and 2006.  Over this period, however, the area’s rate of 
population growth was still lower than that of Selwyn District.  In 2006 the area had a lower proportion of 
residents aged 15 to 64 years (65%) than Selwyn District (68%).  It also had relatively more dependents 
than the district with slightly higher proportions of children and senior citizens.  Residents of the Headrace 
and intakes area were predominantly European (71%), while a third of them (33%) held tertiary 
educational qualifications.  The distribution of household incomes in the area indicate that they are 
relatively low by district standards as 42% of households reported earnings of $50,000 or less compared 
with 33% for Selwyn District.  Twenty-eight per cent of dwellings were not owned by their occupants (cf. 
21% for Selwyn District), and the level of home ownership, either directly or through a family trust, was 
lower than for the district as a whole. 
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Figure 2.1: The scheme area 
 
 
The main source of employment for workers resident in the Headrace and intakes area was the  
Primary (agriculture, forestry and fishing) sector (41%), reflecting its rural character.  Other sectors in 
which significant numbers of residents were employed in 2006 were government/community/social/ 
personal services (15%), wholesale/retail/hospitality (12%) and finance/business sectors (12%).  Three-
fifths (59%) of the workers resident in the area had blue-collar occupations.  Agriculture and fishery 
workers were 36% of the workforce, while trades workers, plant and machine operators and people with 
elementary occupations represented a further 23%.  Unemployment at 0.5% was very low among residents 
of the Headrace and intakes area, and 60% of them were employed full-time.  Over a quarter (27%) of the 
workforce were self-employed persons.  This was double the proportion existing at the district level.  By 
contrast only 52 % of the area’s workforce were paid employees compared with 72% for Selwyn District. 
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2.1.2 Upper Waimakariri and tunnel neighbourhoods  
The Upper Waimakariri and tunnel neighbourhoods lie along the line of the proposed tunnel and canal to 
the Kowai River intake, with a mix of low hills and river terraces.  Interviews indicated this area has a 
very stable community based around multi-generational farming properties.  Mixed livestock and cropping 
farms are typical. 
 
The meshblocks along this line (Upper Waimakariri and tunnel) show the area had a usually resident 
population of 222 in 2006.  The number of residents peaked at 261 in 1996, but declined by 15% over the 
next ten years.  The population of the area in 2006 had a higher proportion of people aged between 15-64 
years and lower proportion of children than the population of Selwyn District.  It had a relatively low 
dependency ratio of 0.40, and male residents outnumbered females by a ratio of 1.14.  People of European 
ethnicity represented two thirds (68%) of the population, while those in the other ethnic group category 
comprised another quarter (25%).  Residents were less educationally qualified than the population of the 
district, with just over a quarter of them holding tertiary qualifications.  Households in the Upper 
Waimakariri and tunnel area had relatively lower incomes than those of Selwyn District.  Fourteen per 
cent of them reported incomes of $20,000 and under (cf. 9% for Selwyn District) and 29% incomes of 
$20,001 to 50,000 (cf. 25% for Selwyn District) in 2006.  Four-fifths of dwellings (79%) in the area were 
occupied by their owners and part-owners or held by a family trust. 
 
The government/community/social and personal and the agriculture, forestry and fishing sectors provided 
almost half of the employment for residents of the Upper Waimakariri and tunnel area in 2006, although 
this figure should be used with caution as it is based on only one mesh block.  Over half of the workforce 
of the area held blue collar occupations as agriculture and fishery (36%) and trades workers/plant and 
machine/elementary (18%) workers.  Three quarters (75%) of residents were employed full-time or part-
time, and over a third of them were self employed (24%) or employers (11%). 
 
2.1.3 Reservoir and adjacent areas - the Waianiwani wa Valley  
The Waianiwaniwa Valley (Reservoir area) is an attractive valley that lies between the Big Ben Range and 
the township of Coalgate.  The main access in to the Valley is from the Malvern Hills Rd in Sheffield and 
from Coalgate township to the south.  Several smaller gravel roads lead into the Valley from the east and 
west.  Residents in the Valley identify with both Coalgate and Sheffield townships.  Darfield is a main 
service centre with its secondary school, rural stores, supermarket, vets, medical centre, library and public 
pool.  A Sheffield school bus travels the upper Valley 5 days a week taking children to and from the 
primary school, and others go onto the high school in Darfield. 
 
There are 17 residences in the Valley with a population of about 45, most of whom are permanent 
residents.  The majority of residents are farming families, with sheep and beef, crops, deer and forestry the 
main activities.  Whilst some households are 5th generation there are also those who have moved into the 
Valley in recent years.  At least one family lives outside the Valley but farms there on a daily basis.  A 
number of the farmers own farmland outside of the Valley, which they farm in conjunction with their 
Waianiwaniwa farms.  This farming practice allows them to fatten stock in the wetter winter months and 
then return them by road to the Waianiwaniwa Valley in spring.  A small amount of farm subdivision has 
occurred whereby owners live on lifestyle blocks and commute to either Darfield or Christchurch for 
work.  Several farmers rent out spare houses.  Some city families come out in the weekends and holidays 
to enjoy a rural lifestyle on their 50 acre blocks of farm land.  At least one landowner has proposals for 
subdivision for small farms or lifestyle blocks. 
 
Two properties are located on or near former coal mines. 
 
Overall, the population of the Reservoir area, taken from meshblocks that include a part of the reservoir, 
increased from 279 to 366 (31%) between 1986 and 2006.  Apart from a small decline in the number of 
residents between 1996 and 2001 there was a steady pattern of growth, which was relatively slower than 



Social Impact Assessment Taylor Baines  
 
 

 

10 

the rate that occurred at district level.  The population of the Reservoir area in 2006 was relatively older 
than the district’s population, with 13% of residents (cf. 9% for Selwyn District) aged 65 years and over.  
Residents of the area were less educationally qualified than the district’s population.  A quarter of them 
(26%) held no educational qualifications and less than a third (31%) indicated they had a tertiary 
qualification.  Households in the area received relatively lower incomes than the district’s households in 
2006, with 28% of them reporting earnings of over $50,000 (cf. 54% for Selwyn District). About a quarter 
of the dwellings (23%) were not owned by their occupants, and two-thirds were owned or partly owned. 
 
The limited census data available indicates the main sources of employment for residents of the Reservoir 
area in 2006 were the government/community/social and personal, wholesale/retail/hospitality and 
agriculture, forestry and fishing sectors.  More than half of the area’s workers (53%) had either trades 
workers/plant and machine/elementary or agriculture and fishery occupations.  Relatively fewer residents 
participated in the labour force (67%) than did residents of the district (75%).  While the Reservoir area 
had lower proportions of paid employees and self employed persons than the district, it had twice the 
proportion of unpaid family workers (8% cf. 4% for Selwyn District). 
 
2.1.4 Coalgate and Glentunnel  
Coalgate and Glentunnel are two townships in the Central Plains area separated by a short distance, so 
residents share some facilities such as a golf course, petrol pump and auto repairs, dairy, community 
centre, church, and pub.  There is a school and popular camp ground in Glentunnel.  Yet despite their 
proximity, residents of each township jealously protect their separate identities. 
 
Glentunnel owes its existence as a settlement to the presence of coal nearby, and John Deans establishing 
a pottery there during the early 1870's.  When Glentunnel was a thriving community in the first half of the 
20th Century it had several shops:  grocery, butchery, clothier, confectionary and a blacksmith.  A camping 
ground in the local domain was developed between 1988 and 1993 (Dobbie and Perrin, 1998: 314-317).  
Glentunnel is on state highway 77, a signposted inland scenic route that passes between the Waimakariri 
and Rakaia gorges through the Wairiri Valley, and the camping ground derives much of its custom from 
tourists in motor homes who now use this road, in addition to their domestic holiday trade. 
 
The Glentunnel school, which services the two townships and wider rural area, has outgrown its premises 
and is struggling to cope with the increased number of pupils.  The roll of Glentunnel School increased 
from 37 to 52 pupils between 1996 and 2007.  A school newsletter is published and distributed to all of the 
community.  A school bus serves the wider community.  A large new community centre was opened in 
2006.  Glentunnel has a residents’ association and an historical society. 
 
Coalgate became the hub for produce, mainly grain, shipped from farms at Hororata, parts of Greendale 
and the Rakaia Gorge after the railway branch line between Darfield and Whitecliffs was opened in 1876.  
A commercial centre developed with a store, carrier, blacksmith’s shop, and later a petrol station and 
garage.  Coal production from up to five mines flowed through the railway, as did sand and clay (Dobbie 
and Perrin, 1998: 318-319).  Bentonite clay, which has a variety of commercial uses, was discovered at 
Maffeys Road in the mid 1950's, and a factory at Coalgate was erected during the mid 1960's to process 
the clay (Ellesmere Camera Club, 1997: 32).  The fortunes of Coalgate declined with the loss of the coal 
trade and the closing of the railway in 1962.  By the 1980's, however, the township was beginning to 
develop as an attractive residential area.  It now has a mixture of older houses and new dwellings a pub 
and a garage.  The reticulated water supply provided through the Malvern Hills scheme contributed to this 
development as did the recreational attractions of the Selwyn River for fishers and picnickers (Dobbie and 
Perrin, 1998: 318; Ellesmere Camera Club, 1997: 33). 
 
Coalgate today has larger sections than those at Glentunnel, but there is no recognisable village centre.  
The bowling club is the focal point for the residents.  A voluntary fire brigade is based in Coalgate.  It has 
fewer retired people than at Glentunnel, but more families with primary school age children.  It also has a 
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higher proportion of its residents who travel daily out of Coalgate to work in Darfield, Christchurch, and 
other centres.  Coalgate has a township committee. 
 
The combined population of the townships of Coalgate and Glentunnel (Coalgate-Glentunnel) based on 
meshblocks increased from 234 to 342 residents between 1986 and 2006.  Population growth was 
relatively strong over the first 15 years of this period, but slowed between 2001 and 2006.  The townships 
had a relatively older population than the district in 2006, with about a fifth (19%) of its residents being 
aged 65 years and over, showing these townships act as a minor retirement centre.  The ethnic 
composition of the population of Coalgate-Glentunnel was similar to the district’s population, with three-
quarters of responses identifying themselves as European.  Residents were generally less educationally 
qualified than residents of the district.  Thirty per cent of them had no educationally qualifications (cf. 
21% for Selwyn District) and 27% held tertiary qualifications (cf. 37% for Selwyn District).  By district 
standards Coalgate-Glentunnel can be categorised as a low income area as over half (53%) of its 
households reported incomes of less than $50,001 (cf. 33% for Selwyn District).  Over three quarters of 
dwellings in the two townships were owned and partly owned by their occupants or held in a family trust. 
 
While a high proportion of the population of Coalgate-Glentunnel is retired people, there are also families 
with school children and adults aged between 30-45 years.  Many of the adults in these families who have 
jobs commute to Darfield and Christchurch.  There are also a number of single parent families.  The 
number of single parent families has grown over the last ten years attracted by the ‘safe’ environment and 
relatively cheap housing. 
 
The main sources of employment for residents of Coalgate-Glentunnel in 2006 were the 
government/community/social and personal (22%) and manufacturing sectors (16%).  Over a third (36%) 
of the workforce had trades/plant and machine/elementary occupations, while only a quarter (26%) were 
either legislators/administrators/managers or professionals and technicians.  With only half its residents 
employed full-time, Coalgate-Glentunnel had a lower participation rate in the labour force (67%) than 
Selwyn District (75%).  Four-fifths (80%) of the workforce were paid employees, and only 3% were 
employers. 
 
2.1.5 Hororata  
Hororata is a small rural township with a café, pub, garage and school, all within close proximity.  The 
main road passing through Hororata is a very busy road in winter with daily ski traffic.  Further out from 
the hub, is a church, sports fields, aero club and the surrounding farms.  As it is within less than an hours 
drive from Christchurch city, there is commuting to and from the city for work. 
 
Hororata had a population of 240 in 2006.  Although the population declined by 23% between 1986 and 
1996, this trend has been reversed over the last ten years with a sharp 48% increase in the number of 
residents.  The township had a higher proportion of people aged 65 years and over than Selwyn District in 
2006.  Two-thirds of its population identified themselves as European.  Residents of Hororata held 
relatively fewer tertiary qualifications than the district’s residents (28% cf. 37%) and a quarter of them had 
no educational qualifications.  The incomes of households in the township were lower than the district 
pattern, with only 39% of them reporting earnings in excess of $50,000 in 2006 (cf. 54% for Selwyn 
District).  The incidence of home ownership was higher than that for Selwyn District as only 18% of 
Hororata’s dwellings were occupied by people who did not own the property. 
 
The settlement was established in the 1850's when Sir John Hall sold several 10 acre blocks from his 
estate to his farm labourers (Ellesmere Camera Club, 1997: 79).  A public school was opened in 1869, and 
the first Anglican Church in 1876.  There were formerly several sawmills in the area; the only one 
currently operating is owned by the Selwyn Plantation Board.  Over the second fifty years of the last 
century Hororata lost much of its former economic vitality through the loss of much of its local trade and 
services to larger settlements in the district (Ellesmere Camera Club, 1997: 79-80; Dobbie and Perrin, 
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1998: 313).  There are only a few business enterprises currently operating in Hororata, the most significant 
in terms of employment being a salmon processor, and the sawmill.  The Hororata Hotel and a newly 
opened café provide venues for community gatherings in the district, and are popular with skiers as they 
return from the Mount Hutt skifield. 
 
Only half of Hororata’s residents (51%) were employed full-time in 2006, and another quarter (26%) did 
not participate in the labour force.  Two-thirds of those with employment had blue collar occupations as 
trades/plant and machine/elementary workers (41%) or agriculture and fishery workers (17%).  Paid 
employees comprised three-quarters (76%) of the township’s workforce, while the proportions of 
employers (5%)  and self-employed persons (12%) were lower than those for the district’s workforce. 
 
Hororata has lost its Post Office and the Presbyterian Church has closed.  St John's Anglican Church 
remains open, although its former vicarage at Hororata is occupied by the Te Waiora Trust - a Christian 
healing ministry.  In the area around Hororata properties formerly owned by established farmers have been 
subdivided into lifestyle blocks of 15-20 acres (e.g. on Downs Rd).  The people on the lifestyle blocks 
work in Christchurch, and are “seen very little on the weekends”.  Several of the larger farms have been 
sold to absentee farmers and are operated by managers.  Some children from the lifestyle blocks attend the 
playcentre and school at Hororata, and these educational establishments are the foci of local activities.  
The Hororata School doubled its roll from 45 to 94 pupils between 1996 and 2007, an increase directly 
attributed to the growth in dairying in the area.  Second and third generation families attend the school and 
a newsletter is distributed to the whole community.  Night classes are popular amongst the community.  
School buses connect with the surrounding rural area including Te Pirita, and also with Darfield High 
School.  The school is an important hub for Hororata and enjoys strong community support from 
established and more recent residents. 
 
2.1.6 Sheffield  
Sheffield is a small township with residences and several businesses situated either side of the main West 
Coast Road.  Farming properties expand out from the township as far as the Waimakariri River.  Lifestyle 
properties are not a real option in rural Sheffield as fifty acres is the smallest subdivision allowed.  There 
are two churches, a cemetery, a pub and a bakery as well as an engineering firm operating.  A large sports 
ground provides for a variety of sports and different club meetings.  The main West Coast railway line 
passes adjacent to the main road, as does a water race. 
 
Two settlements became established in the early 1870's at Waddington and Sheffield only a kilometre 
apart on the West Coast Road.  Both settlements benefited from the trade generated by the extension of the 
railway line to Sheffield from Rolleston in 1874.  They owed their origins to the influx of small farmers 
who purchased sections of the northwest corner of the Homebush run from the Crown.  By the 1970's 
there was little commercial activity in Waddington except for the local store, while Sheffield had the hotel 
and garage (Dobbie and Perrin, 1998: 331-332).  The present range of business activities based at 
Sheffield includes a caterer as well as three firms which provide goods and services to the agricultural 
sector.  The roll of the Sheffield Contributing School was 56 in 1996 and 65 by March 2007.  The school 
is the focal point for the community and the support of families is strong.  Two school buses operate from 
the school, one to the Waianiwaniwa Valley and the other to Russell Flats. 
 
In 2006 Sheffield had 228 residents.  Although the township’s population has remained relatively stable 
since 1986, there was a brief period of growth between 1996 and 2001 of 21%, which was followed 
shortly afterwards by a rapid decline of 15% to 2006.  The age structure of the population of Sheffield in 
2006 differed from that of the district’s population by having higher proportions of children and older 
people aged 65 years and over.  Relatively more Maori people were represented in the population of 
Sheffield than was the case for the district’s population (11% cf. 6%).  Sheffield’s residents had less 
educational qualifications than the district’s residents, with only 32% of them holding tertiary credentials 
(cf. 37% for Selwyn District).  Household incomes in the township were relatively lower than the district, 
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with 47% of households receiving incomes of less than $50,001 (cf. 33% for Selwyn District).  Three-
quarters of the dwellings were owned or partly owned by their occupants, while a further 7% were held by 
a family trust. 
 
The main sources of employment for the workforce of Sheffield in 2006 were the agriculture, forestry and 
fishing (26%), government/community/social personal (23%) and wholesale/retail/hospitality (14%) 
sectors.  Residents employed in blue collar occupations, such as agriculture and fishery, trades, plant and 
machine and elementary workers, comprised half (49%) of the workforce.  While people with higher 
status white collar occupations were just over (27%) of the township’s workforce.  Only 48% of 
Sheffield’s residents were employed full-time, and another 31% did not participate in the labour force (cf.  
23% for Selwyn District).  The township had relatively more employers and self-employed persons among 
its residents (29%) than did Selwyn District (23%). 
 
2.1.7 Springfield  
Springfield is the last township in the Canterbury Plains on the main West Coast Road before Porters Pass.  
Residences and businesses have developed either side of the main road including three cafes, a garage, 
pub and gift shop.  A jet boat operator is based in the township.  As elsewhere, the small primary school 
provides a focal point for the families of the area, including pupils from high country farms.  Between 
1996 and 2007 the number of pupils enrolled at Springfield School declined from 37 to 30. 
 
Springfield was established in the 1860's and prospered from traffic to the goldfields on the West Coast 
and the coal and clay deposits which were mined in the district.  The construction of the water race 
headworks on the Kowhai river in 1876-77 also attracted an influx of men to the settlement.  The first post 
office was opened in 1866 and the last closed in the mid-1980's.  The township declined during the 1890's 
after the colliery flooded and was closed, and the brick and pottery kilns suffered from competition with 
firms in Christchurch (Dobbie and Perrin, 1998: 322, 324).  Springfield became an important railway 
settlement after the opening of the Otira tunnel in 1922, with operational and maintenance staff residing 
there until 1987 (Ellesmere Camera Club, 1997: 206-207).  There is a lime works in the district - the 
Springfield Lime Company was established by Gardener and Porter in 1950.  The lime is quarried from 
large deposits at Castle Hill and crushed at a plant by the main Kowai bridge on the West Coast Road 
(Dobbie and Perrin, 1998: 328).  Other business activities based in Springfield include a skifield operator 
and an exporter. 
 
The usually resident population of Springfield fell by 15% from 165 to 141 between 1986 and 2006.  The 
population declined gradually, except for the period from 1996 to 2001 when this trend was briefly halted.  
This trend was uncharacteristic of Selwyn District as a whole with its strong growth from 1991 onwards.  
The age and sex structure of Springfield’s population was different to that of Selwyn District.  A fifth of 
Springfield’s population in 2006 were 65 years and over (cf. 9% for Selwyn District), and there was a 
higher predominance of males.  There were relatively more Maori people represented in the population of 
the township than the district’s population (10% cf. 6%).  A third of residents (34%) indicated they had no 
educational qualifications, while another quarter of them (24%) held tertiary qualifications (cf. 37% for 
Selwyn District).  The incomes of Springfield’s households appear to be much lower than those received 
by the district households, although this figure should be used with caution as it is based only on one mesh 
block. While the incidence of home ownership in the township (76%), when both direct ownership and 
family trusts are considered, was the same as that for Selwyn District. 
 
The main sources of employment for residents of Springfield in 2006 were the government/community/ 
social and personal, wholesale/retail/hospitality, and agriculture, forestry and fishing sectors.  The 
trades/plant and machine/elementary workers comprised 30% of the township’s workforce.  A fifth of 
residents (21%) were employed part-time, and only half (50%) in a full-time capacity.  Springfield had a 
higher proportion of paid employees in its workforce (76%) when compared with the district’s workforce 
(72%). 
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2.1.8 Darfield  
The town of Darfield is also situated on the main West Coast Road and is the main service centre for the 
Central Plains.  A large transport firm, a sawmill and a road maintenance firm are all major employers, 
and there are a variety of other businesses including various retailers, cafes, a pub, garage and vet clinic.  
Selwyn District Council offices and library add to the services and employment available.  The high 
school is also a major employer, and there is a large sports ground and community meeting rooms 
available.  Some considerable subdivision activity, including rural residential units, has occurred in recent 
years, with three busy real estate firms. 
 
The township of Darfield became established after the railway from Rolleston to Sheffield was opened in 
December 1874, and the branch line was opened to Whitecliffs in November 1875.  Other factors 
influencing the growth of Darfield during the latter decades of the 19th century were the arrival of the 
water races, and a construction of a road from Aylesbury in the early 1880's (Dobbie and Perrin, 1998: 
344-345). 
 
Two major contributors to the growth of Darfield since 1970 have been the provision of a high pressure 
water supply, and the Council’s policy of buying land for subdivision.  Two subdivisions schemes 
initiated by the council during the 1970's coincided with a boom in the building industry.  There were also 
two private subdivisions which began in 1975.  This activity expanded the town’s district to 233 hectares 
by 1975 (Dobbie and Perrin, 1998: 349-350, 356). 
 
There has been considerable change in the business sector of Darfield over the last four decades.  
Restructuring of the rural economy saw the number of stock and stations firms operating in the township, 
for instance, decline from five to two since the 1960's.  The post office was closed in 1994 and replaced by 
a post shop in South Terrace (Ellesmere Camera Club, 1997: 44), while the Bank of New Zealand and 
WestpacTrust had closed their branches in the township by 2001.  There are signs that the township’s 
economy is becoming more diversified and vigorous.  The range of business activities in the township is 
today much broader than other settlements within the impact area of the proposed irrigation scheme, yet 
its economy remains closely linked to the fortunes of the agricultural sector.  Darfield also obtains 
economic benefit as the gateway to outdoor recreational activities in the district including fishing, boating 
and skiing, and visitors passing through the township on the main highway make purchases from local 
business firms.  A wine and food festival is held every three years, and there are plans to develop other 
activities to attract visitors in the intervening years. 
 
Darfield had 1,482 residents in 2006.  Since 1986 the population of the town has increased by 32%, with 
the fastest rate of growth (11%) occurring between 1991 and 1996.  The population was older than the 
district’s population in 2006, with a lower proportion of children (20% cf. 23%) and over twice the 
proportion of people aged 65 years and over (20% cf. 9%).  Moreover, females in the town outnumbered 
males.  People who identified themselves as European (70%) were the main ethnic group, and residents 
were relatively less educationally qualified by district standards.  The incomes of Darfield’s households 
were much lower than those for the district in 2006, with 47% of them receiving under $50,001 (cf. 33% 
Selwyn District).  Over a quarter of the dwellings in the town (27%) were not owned by their occupants. 
 
The township has had a form one to seven high school since February 1978.  The roll of Darfield High 
School reached 650 during the 1980's, and in March 2007 stood at 729 pupils.  Many of the pupils travel 
to school by bus, with 11 operating from various parts of the district between the Waimakariri and Rakaia 
Rivers and the Southern Alps.  Whilst virtually all of the pupils from feeder schools enter the school at 
year 7 there are a number who leave for private schools in Christchurch at year 9.  Although the school 
enjoys strong community support, many of the parents commute to Christchurch to work, making it hard 
for the school to recruit voluntary support.  Like the high school, the Darfield Primary School roll has 
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grown, from 181 to 246 pupils between 1996 and 2007, reflecting the population growth throughout the 
area. 
 
Darfield has a wide range of community organisations including churches, a community arts council 
which manages the Selwyn Art Gallery, sports clubs (e.g. cricket, rugby, netball, bowls, swimming), 
several groups providing pre-school education, a toy library, a scout group, a garden club and two health 
support groups.  The township has a small hospital and a very busy medical centre staffed by four doctors, 
five nurses and four receptionists.  The hospital provides 11 beds for maternity, post operative and general 
care, but its facilities and services are only in part-time use.  The Malvern Health and Community Trust, 
which is based at Darfield, manages district nursing services in the area between the Waimakariri and 
Rakaia Rivers from West Melton to Arthurs Pass.  Darfield is also a place where people from the district 
and Christchurch retire - with two rest homes and housing for senior citizens.  Some retired farmers 
choose to live in the township or its outskirts, rather than move to Christchurch. 
 
The Selwyn District Council has a service centre in Darfield and there is a small library.  The Darfield 
Township Advisory Committee provides a forum for the community to express its views to the Selwyn 
District Council.  The township’s water supply comes from groundwater and the Waimakariri River.  The 
quality of the supply is not good, and when Darfield’s population reaches 1,800 the quantity available to 
the township will need to be increased.  The township relies on septic tanks for the treatment of 
wastewater, and refuse is collected by a contractor for disposal at the landfill. 
 
The census data indicate trades/plant and machine/elementary workers comprised a third (34%) of 
Darfield’s workforce in 2006 (cf. 25% for Selwyn District).  The workforce was mainly employed in the 
government/community/social and personal (25%) and wholesale/retail/hospitality (22%) sectors.  Over a 
third of Darfield’s residents (35%) did not participate in the labour force, while their unemployment rate 
was higher than that for the district (2.3% cf. 1.7%).  Four-fifths of the workforce (80%) were paid 
employees, and there were lower proportions of employers and self employed persons than was the case 
for the district’s workforce. 
 
2.1.9 Kirwee and Te Pirita  
Kirwee, a township located on the highway a short distance from Darfield, acts as a dormitory settlement 
for people working in Christchurch.  Kirwee was a backwater until 1874 when the railway line was 
opened.  The arrival of the water race in the early 1880's opened up the district to agricultural 
development.  The impetus for Kirwee’s recent growth was the installation of a high pressure water supply 
in 1979-1980 which stimulated the subdivision of residential and lifestyle sections in the township 
(Dobbie and Perrin, 1998: 341-342).  The subdivisions were a mixture of smaller properties in some parts 
of Kirwee, and lifestyle blocks on the fringes. 
 
A high proportion of couples with young children of school age children reside in the township.  Although 
Kirwee Model School had a roll of 102 in March 2007, some of the township’s children of primary school 
age attend schools outside the district.  Many residents of Kirwee work in Christchurch, and those who 
occupy lifestyle blocks often stay for a relatively short time.  Many people have been attracted by the rural 
character of the settlement and wish it to be preserved from rapid development.  Kirwee has several sports 
clubs (e.g. bowls, cricket, netball, tennis and rugby), a drama group and a township committee recognised 
by the Selwyn District Council.  Community facilities include a church, a pub, a hall, a toy library and 
Plunket rooms are shared.  Some professional people are participating in the sports clubs and other 
community organisations, although younger couples with links to Christchurch are less involved in these 
activities.  Voluntary help, such as fire brigade, is becoming harder to access. 
 
Te Pirita is a lightly populated area bounded by the Selwyn and Rakaia Rivers where farming is the major 
economic activity.  Several dairy units have been established in the Te Pirita area, particularly on Terrace 
Road and Sharlands Road where there are some large blocks of free draining soils with irrigation.  This 



Social Impact Assessment Taylor Baines  
 
 

 

16 

land was formerly used for sheep and dry land farming as discussed in more detail in Section 2.2.  Large 
forestry plantations have recently been felled by the Selwyn Plantation Board.  There is no longer a 
recognisable social centre to Te Pirita and affiliations are towards Hororata and Dunsandel. 
 
2.1.10 Dunsandel  
Dunsandel, which lies at the South Eastern edge of the scheme is located on the Main South Road.  An 
auto repairs, pub, garage, vets, café, tearooms, and converted church/gift shop sit on the main road.  On 
the opposite side of the main road is a war memorial and behind this a large sports ground and club rooms 
are situated.  The school and playcentre are set in a semi rural area amongst residential housing.  Some 
subdivision has occurred. 
 
Dunsandel was first settled in the late 1860's mainly as a railway station for the sheep farming nearby.  
Since the 1960’s and the advent of spray irrigation there has been some diversification into cropping, 
potato, squash and apple growing, and, as farms have changed hands, pig farms, cattle rearing and large 
dairy herds have become features of the landscape.  In the early 1990's some land was subdivided into 
small holdings and attracted new residents from Christchurch (Ellesmere Camera Club, 1997: 54, 57).  
The dairy farm company Synlait, which currently supplies milk to Fonterra, plans to build a milk plant 
near Dunsandel and create considerable employment in the area. 
 
The population of Dunsandel in 2006 was 429.  The township’s population has increased by 35% since 
1986, with most of that growth occurring between 1991 and 1996.  In 2006 the population  had a lower 
proportion of children and a higher proportion of older people aged 65 years and over when compared 
with the district’s population.  Residents of Dunsandel were less educationally qualified than the district’s 
residents as relatively more of them had no qualifications (28% cf. 21%), while fewer held tertiary 
credentials (30% cf. 37%).  Incomes were lower than those of the district households, with 40% of 
households in the township receiving less than $50,001 in 2006 (cf. 33% for Selwyn District).  A fifth of 
dwellings (20%) were not owned by their occupants, while just over three-quarters of them (77%) were 
owned and partly owned, or held in a family trust. 
 
Dunsandel School roll fell by 23% from 131 in 1996 to 106 in March 2007.  Two school buses operate 
from the school.  The school plays an important role in the social life of the community and voluntary help 
is always forthcoming.  Business activities in the township include a service station, auto repairs, 
tearooms, café, two vets and a tavern.  Two churches, a sports ground and hall and preschool facilities also 
cater for the community. 
 
Residents of Dunsandel were mainly employed in the wholesale/retail/hospitality (25%) 
government/community/social and personal (20%) and manufacturing (15%) sectors in 2006.  The 
township had higher proportions of residents who were trades/plant and machine/elementary workers 
(31% cf. 25%), clerks (14% cf. 10%) and service and sales workers (15% cf.14%) than Selwyn District.  
Three-fifths of residents (61%) were employed full-time, and three-quarters of the workforce (74%) were 
paid employees. 
 
2.1.11 Rolleston  
Rolleston, which lies to the east of the scheme area, is 22 kilometres south of Christchurch on the Main 
South Road at the junction of the South Island Main Trunk and Midland railway lines.  In recent years the 
town has developed rapidly as a satellite of Christchurch City.  With land available for residential, 
businesses, services and industrial growth, Rolleston is the urban growth centre of Selwyn District.  The 
town is therefore well placed to capture some of the wider economic benefits stemming from increased 
agricultural development in the District and associated administration, servicing and business activity. 
 
Its growth is most evident in recent years.  Rolleston had 3,822 residents in 2006.  After ten years of 
moderate growth between 1986 and 1996, the population of the town increased by 259% over the 
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following decade.  This rate of population growth far exceeded that of Selwyn District.  The population 
was younger than the district’s population in 2006, with a higher proportion of children (29% cf. 23% for 
Selwyn District) and a lower proportion of people aged 65 years and over (5% cf. 9% for Selwyn District).  
There were also slightly more female than male residents.  Just under two-fifths of Rolleston’s residents 
(38%) had secondary qualifications, and the proportion of them with tertiary qualifications was similar to 
that of residents of Selwyn District.  Almost four-fifths (78%) of dwellings in Rolleston were owned or 
partly owned by their occupants, and a further 6% were held in a family trust.  Incomes in the town were 
higher than those for the district, with 62% of households receiving in excess of $50,000 (cf 54% for 
Selwyn District).  Reflecting growth in the town, the roll of the Rolleston Primary School increased 
rapidly over the last decade from 181 in 1996 to 391 in March 2006. 
 
The three main sources of employment for residents of Rolleston in 2006 were the government/ 
community/social and personal (25%), wholesale/retail/hospitality (25%) and manufacturing (17%) 
sectors.  The town had relatively more residents engaged in high status white-collar occupations 
(legislators/administrators/managers and professionals and technicians - 39%) than did Selwyn District 
(36%).  It also had a higher proportion of residents who were trades/plant and machine/elementary 
workers (29% cf. 25%).  Over three-fifths of residents of Rolleston (63%) were employed full-time.  The 
unemployment rate of the town’s residents at 2.7% in 2006 was higher than the district rate of 1.7%.  Paid 
employees comprised 88% of Rolleston’s workforce, while the proportions of employers (4%) and self 
employed persons (7%) were about half those of the district’s workforce. 
 
 
2.2 Profile of land use and farmers within the prop osed irrigation scheme  
 
Farmers within the boundaries of the proposed CPW irrigation scheme, an area referred to here as the 
command area, have the opportunity to directly benefit from the water delivered to their farms.  To derive 
this benefit, however, they are likely to change their methods of production and in many cases their entire 
farming system.  Some will take the option to sell part or all of their land that has gained in value from the 
investment in irrigation.  In order to estimate the extent of these changes in land use and farm ownership 
and associated demographic and social changes, it is necessary to consider the nature of existing farming 
systems and characteristics of the population in the command area. 
 
At the time of the feasibility study in 2001, some 300 farmers with holdings of about 70,000 hectares 
indicated their interest in having their land irrigated with water from the proposed irrigation scheme.  
Many completed questionnaires for Central Plains Water, and the remainder indicated their interest by 
‘word of mouth’.  The 225 questionnaires returned by farmers were reviewed, and responses summarised 
by land use and size of holdings1. 
 
The major types of land based production currently pursued by these farmers are documented in Table 2.1.  
Over two-fifths (43 per cent) of them were solely engaged in livestock production, while over a quarter 
(28 per cent) of the farmers combined cropping activities with livestock.  Only eight per cent entirely 
devoted themselves to arable production, and about ten per cent were either wholly engaged in dairying or 
also had other forms of livestock production.  An analysis of the total hectares devoted to these various 
types of land use revealed a similar pattern.  In terms of hectares livestock production was the dominant 
land use of the farmers who responded to the questionnaire.  The proportion of land devoted to dairying or 
horticulture in 2001 was relatively small compared to livestock and arable production. 
 
 

                                                 

1Eleven of the farmers either did not specify either the size of their holdings or the type of land use and 
they have been excluded from this summary of responses. 
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Table 2.1: Responses from Farmers by Land Use 

Land Use Number of 
Responses 

Per cent of 
Responses 

Area 
(hectares) 

Per cent of total 
hectares 

Livestock 91 42.5 37,990 56.8 

Arable/Livestock 60 28 16,771 25.1 

Arable 16 7.5 3,684 5.5 

Dairy 18 8.4 5,217 7.8 

Livestock/Dairy 4 1.9 1,173 1.8 

Livestock/Horticulture 3 1.4 928 1.4 

Other 22 10.3 1,141 1.7 

TOTAL 214 100 66,904 100.1 
 
The responses of the farmers who completed the questionnaire were also classified according to the size of 
their holdings.  Table 2.2 reveals that 56 percent of the 214 farmers who completed the entire 
questionnaire had land holdings of between 100 and 499 hectares, and another fifth of them held less than 
50 hectares of land.  Three-quarters of farmers engaged in arable/livestock, arable and dairy production 
reported holdings of 100 to 499 hectares, while just under half of livestock farmers indicated they had 
medium size holdings.  Moreover, the proportions of livestock farmers with small (under 100 hectares) 
and large size (500 hectares & over) holdings were higher than for the other three main types of land use. 
 
Table 2.2: Responses from Farmers by Land Use and Size of Holdings 

Size of Holding (hectares)  Land Use 

> 50  50-99  100-249  250-499  500-999  > 1000  Total 

Livestock - number 21 8 18 2628.6 12 6 91 

- per cent 23 8.8 19.8  13.2 6.6 100.1 

Arable  - number 21 1 8 4 1 - 16 

- per cent 2.5 6.3 50 25 6.3  100.1 

Arable/Livestock - number 2 5 29 16 8 - 6 

- per cent 3.3 8.3 48.3 26.7 13.3  99.9 

Dairy  - number 1 1 84 5 3 - 18 

- per cent 5.6 5.6 4.4 27.8 16.7  100.1 

Livestock/Dairy- number - - 2 1 1 - 4 

- per cent   50 25 25  100 

Livestock/Horticulture- number 13 - 13 - 1 - 3 

- per cent 3.3  3.3  33.3  99.9 

Other  - number 17 2 1 2 - - 22 

- per cent 77 9.1 4.5 9.1   100 

Total  - number 44 17 67 54 26 6 214 

- per cent 21 7.9 31.3 25.2 12.1 2.9 100 
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The survey results and other interviews with farmers in the area showed they were mainly engaged in 
mixed livestock and crop production in 2001.  They were usually irrigating part of their properties with 
water from deep bore wells, and most of them indicated they had contingency plans to extend irrigation 
from that source should the proposed CPW scheme not proceed.  While they acknowledge that the cost of 
the proposed scheme may impose an additional financial burden on their farm business, they wanted to 
decrease the risk to their business from drought conditions. 
 
The maintenance and servicing of their current irrigation equipment was performed by established 
irrigation companies located outside the area of the scheme at places such as Ohoka, Christchurch and 
Ashburton.  However, some farmers observed that local engineering firms are capable of undertaking 
basic maintenance. 
 
It was pointed out by some of these farmers that the cost of electricity for pumping water from deep wells, 
makes irrigation from surface water a cheaper option.  For instance, a farmer, who grew seeds for export, 
believed that the availability of additional water would allow the same amount of seed crops presently 
produced to be harvested on half the current area.  Thus his overseas seed contracts would be fulfilled with 
greater reliability and with a more consistent quality standard than is possible at present.  Most of the other 
farmers indicated that they would use the additional water to allocate a greater proportion of their 
properties to intensive crop production.  One farmer indicated that his son was seriously considering 
converting the dryland part of the property to dairying, while another has recently sold his property to a 
dairy farmer.  Some of the informants in this group commented that there were few younger farmers in the 
district, and two suggested that new entry farmers may require financial support to irrigate their properties. 
 
As an indication of future change, dairy conversions in the Selwyn District were already happening apace 
in 2001 at the time of the CPW feasibility study.  The Selwyn District Council granted four dairy shed 
building consents2 in 1999, nine in 2000, and 23 in the first eight months of 2001.  These changes have 
continued through to the present time as indicated in Table 2.3 with nearly a trebling of dairy farming in 
the command area.  Furthermore, an increase in cow numbers and area is indicated for the 2007-8 season 
within the CPW command area to the magnitude of another 3,000 cows, which at the average stocking 
rate of 3.41 equates to an area of at least 880 hectares, bringing the total to 17,220 ha. 
 
Table 2.3: Dairy farming in the CPW command area 2001-6 
 2000-1 season 2005-6 Season 

Cows 18,185 55,861 

Hectares 5,816 16,336 

Cows per hectare 3.24 3.41 

Total milk solids 7 million 20 million 

M/S per cow 373  358 

M/S per ha 1,205 1,224 

Number of suppliers nd 56 

Ave farm size (ha) nd 291 

Ave cows per farm  nd 997 
Source: The data from Fonterra derive form 2006 Annual Supply Notification forms for the command 
area. 
 

                                                 

2Dairy shed building consent data provided by Selwyn District Council. 
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These figures show productivity is well above the national average, indicating current operators are using 
the latest technology and science in their farming business. 
 
Another way of examining the increase of dairy farming in the District is to examine the number of dairy 
farmers and farm workers verses other major farm occupational groups (Table 2.4).  The data shows that 
over a ten year period there was a marked increase in the dairying occupation and corresponding fall in the 
sheep farming occupation.  While the cropping related occupations have fluctuated over 10 years the 
numbers have generally held up.  As these data are for the whole district they include areas of dairying 
around Ellesmere and Greenpark, however, most of the growth in dairying has taken place in the 
Dunsandel and Te Pirita areas.  The effect of this development on communities such as Hororata are noted 
in Section 2.1. 
 
Table 2.4: Selected farming occupations, Selwyn District, 1991-2001 
Occupational group/classification 1991 1996 2001 

289 Dairy Farmer, Dairy Farm Worker 255 312 411 

290 Sheep Farmer, Sheep Farm Worker 456 459 297 

281 Field Crop Grower and Related Worker 138 120 114 

282 Market Gardener and Related Worker 87 93 93 

300 Crop and Livestock Farmer, Worker 816 981 924 
Source: statistical library of occupations developed by Jamie Newell for the Taylor Baines and Associates 
research programme on Multiple Job Holding. 
Note: the respective 2006 census data are not available yet at this level. 
 
2.2.1 Profile of population within the proposed irr igation area  
The dynamic nature of the district without the proposed CPW irrigation scheme is also evident in the 
characteristics of the population within the command area.  For this reason the description of the 
population provided in this section extends back over 20 years, whenever the data allows.  The importance 
of this longitudinal approach is discussed in more detail in the section about the effects of land use change 
below. 
 
Using statistical maps from Supermap, the mesh blocks in Central Canterbury were compared with the 
command area of the proposed Central Plains Water irrigation scheme (“Central Plains”).  A cluster of 
mesh blocks was identified for the proposed scheme3 and census data obtained for them.  The analysis 
covers five censuses between 1986 and 2006.  This longitudinal analysis also raises the issue of the 
comparability of data between censuses which is discussed with reference to particular parameters. 
 
The parameters selected for analysis from these five censuses were as follows: 
�  usually resident population 
�  age structure of the usually resident population 
�  age structure of the farmers and farm workers occupation group 
�  dairy farmers and dairy workers 

                                                 

3Mesh block numbers 2460700, 2460800, 2462000, 2462400, 2462500, 2462600, 2462800, 2462900, 
2463600, 2463700, 2463800, 2463900, 2464100, 2464500, 2464900, 2465000, 2465100, 2465200, 
2465300, 2465400, 2465500, 2465601, 2465700, 2465800, 2465900, 2466000, 2466100, 2466200, 
2466300, 2466400, 2466500, 2466600, 2466700, 2466800, 2466901, 2466902, 2467000, 2467100, 
2467200, 2467300, 2467400, 2467500, 2492800, 2726700, 2726800, 2726900, 2727000, 2727100, 
2727300.  The mesh block boundaries did not always coincide with the geographical boundary of the 
proposed irrigation scheme; where there was some difference between the two sets of boundaries it was 
decided to select mesh blocks whose boundaries were slightly outside the geographical boundary. 
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�  age structure of the dairy farmers and dairy workers occupation group 
�  highest educational qualifications held by residents 
�  employment by industry 
�  occupational status of residents 
�  employment status of residents 
�  labour force status of residents 
�  median of household incomes 
�  distribution of household incomes. 
 
2.2.2 Usually resident population  
Changes in the usually resident population of an area indicate whether there has been an inflow or exodus 
of people into the area, which in certain circumstances are associated with changes in the district’s 
economy.  These types of population movements are characteristic of rural districts with natural resource 
based industries that are subject to commodity price cycles. 
 
The usually resident population figure provides a better indicator of population growth than the total 
population figure, which is also recorded by the census, because it excludes people who are temporarily 
visiting the area, and includes residents of the area who are elsewhere in New Zealand on the night of the 
census.  Usually resident populations of Central Plains, and New Zealand were compiled for the 1986 to 
2006 censuses, and the increases or decreases in population between the censuses were calculated as 
percentages.  The results of this analysis are presented in Table 2.5, where it can be seen that the command 
area has already experienced very substantial population growth over the 15 years 1991-2006. 
 
Table 2.5: Changes in Usually Resident Population 1986-2006 

Central Plains New Zealand Census Year 

Number % change over 
five years  

Number % change over 
five years 

1986 2,991 n/a 3,263,280 n/a 

1991 3,135 4.8 3,373,932 3.4 

1996 3,831 22.2 3,618,297 7.2 

2001 4,491 17.2 3,737,277 3.3 

2006 5,388 20 4,027,947 7.8 
Source: Statistics New Zealand 
 
2.2.3 Age structure of the usually resident populat ion  
The age structure of the usually resident population provides information about the proportions of children 
and elderly people living in an area, and the proportion of people of working age (15-64 years) who may 
be available for employment in the local economy.  As the age structure of an area’s population changes 
over time the pattern of demand for particular educational, health, and social services will increase or 
decrease.  Thus the arrival of young families in a district with a change in land use, for instance, may 
subsequently boost school rolls.  Moreover, any decline in the proportion of people of working age may 
indicate that many people in this age group have left the area to find jobs. 
 
Age structures of the Central Plains and New Zealand populations are summarised in the age categories 0-
14 years and 15- 64 years in Tables 2.6 and 2.7.  It is evident that the proportion of young people aged 0-
14 years has declined since 1986 but still remains noticeably higher than the New Zealand population.  
The proportion of working aged people (15-64 year) has increased a little and remains close to the 
population as a whole. 
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Table 2.6: Percentage of Usually Resident Population 14 years & under 1986-2006 
 1986 1991 1996 2001 2006 

Central Plains 28.2 26.2 26.8 25.5 24.3 

New Zealand 24.4 23.2 23 22.7 21.5 
Source: Statistics New Zealand 
Note: 2006 census data for Central Plains is based on only 40 mesh blocks of the command area as access 
to data for the other 9 (with URP of 156) is restricted by Statistic NZ’s confidentiality procedures. 
 
Table 2.7: Percentage of Usually Resident Population 15-64 years 1986-2006 
 1986 1991 1996 2001 2006 

Central Plains 64.9 66.1 67.2 67.3 67.4 

New Zealand 65.2 65.5 65.3 65.3 66.2 
Source: Statistics New Zealand 
Note: 2006 census data for Central Plains is based on only 40 mesh blocks of the command area as access 
to data for the other 9 (with URP of 156) is restricted by Statistic NZ’s confidentiality procedures. 
 
2.2.4 Highest educational qualifications of the usu ally resident population  
The educational qualifications held by residents provides information about the quality of human 
resources available to employers in a particular area.  Jobs earning high incomes often demand skills that 
generally require higher educational qualifications than jobs which provide moderate or low incomes.  
Data about highest educational qualifications were compiled from the 1986 to 2006 censuses and focuses 
on those with tertiary qualifications (Table 2.8) and no qualifications (Table 2.9). 
 
From 1986 those with tertiary education have risen from below the national average to above the national 
average, reflecting changes such as subdivision for lifestyle purposes and the introduction of dairy 
farming.  Conversely those with no qualifications have fallen below the national average. 
 
Table 2.8: Percentage of Usually Resident Population aged 15 years & over with tertiary 

qualifications 1986-2006 
 1986 1991 1996 2001 2006 

Central Plains 27.9 33.2 33.3 30.4 38.7 

New Zealand 29.2 35.4 32.2 27.7 35.8 
Source: Statistics New Zealand 
Note: 2006 census data for Central Plains is based on only 36 mesh blocks of the command area as access 
to data for the other 13 (with URP of 279) is restricted by Statistic NZ’s confidentiality procedures. 
 
Table 2.9: Percentage of Usually Resident Population aged 15 years & over with no educational  

qualifications 1986-2006 
 1986 1991 1996 2001 2006 

Central Plains 38.1 32.5 30 21.7 21 

New Zealand 37.1 31.1 32.2 23.7 22.4 
Source: Statistics New Zealand 
Note: 2006 census data for Central Plains is based on only 36 mesh blocks of the command area as access 
to data for the other 13 (with URP of 279) is restricted by Statistic NZ’s confidentiality procedures. 
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2.2.5 Employment by industry  
Employment by industry records the numbers of residents of a particular area employed by major 
industrial sectors.  This information reveals the range of industries in which residents are employed.  It 
also provides a profile of the local economy, although that profile may not entirely be accurate as some 
people work outside their area of residence and other workers employed in local industries reside outside 
the area.  Over the long term (i.e. 15 to 20 years) changes in employment by industry may indicate how 
residents of an area have become more or less dependent on specific industries for their employment. 
 
The results of this analysis are presented in Table 2.10 and show that there has been a major change over 
20 years from a population whose first job was mainly in the primary sector to a population where nearly 
two thirds have their main job outside the primary sector.  Two likely influences on this trend are the 
introduction of lifestyle farmers who have their jobs mainly off the property, and the increase in multiple 
job holders on farms whose main job is outside agriculture but they still do significant amounts of farm 
work as a second job. 
 
Table 2.10: Percentage of residents employed outside the primary sector 1986-2006  
 1986 1991 1996 2001 2006 

Central Plains 38.2 49.5 56.2 61.6 62.8 

New Zealand 88.3 87.9 84.6 86.4 87.5 
Source: Statistics New Zealand 
Notes: 2006 census data for Central Plains is based on only 29 mesh blocks of the command area as access 
to data for the other 20 (with URP of 621) is restricted by Statistic NZ’s confidentiality procedures.  The 
standard industrial categories were basically the same for 1986 and 1991 censuses4, but reclassification by 
Statistics New Zealand for the 1996 census expanded the number of industrial categories from nine to 
seventeen.  Percentages of the number of residents employed in each of the industries were calculated for 
all five censuses even though there were a higher number of industrial categories for the last three 
censuses.  It was possible to compare changes over this 20 year period by deducting the percentages of 
residents employed in the primary sector5 and those whose source of employment was “not specified” 
from 100 per cent to determine the percentage of residents employed outside the primary sector. 
 
2.2.6 Occupational status of residents  
The type of occupations held by residents of a particular area reveals the diversity of jobs that are 
available to them and provides information about the access they have to quality jobs with higher status 
and better than average incomes.  Longitudinal data about occupations can therefore indicate whether 
residents of an area have improved their economic welfare through holding higher status occupations.  
Changes were compared over this 20 year period by consolidating most of the occupational categories into 
two broad occupational groups - higher status occupations and blue collar occupations6 - and then 
calculating the percentages of residents belonging to each of these groups as shown in Tables 10 and 11. 

                                                 

4Finance, insurance, real estate and business services category (1986) was changed to business and 
finance services in 1991. 

5The agriculture, hunting, forestry and fishing category for 1986 and 1991, which subsequently became 
the agriculture, forestry and fishing category for 1996, 2001 and 2006. 

6Higher status occupations comprise the professional, technical and related workers; and administrative 
workers in 1986, and legislators, administrators and managers; professionals; and technicians and 
associate professionals in 1991, 1996, 2001 and 2006.  Blue collar occupations comprise agriculture, 
animal husbandry and forest workers, fishermen and hunters; and production and related workers, 
transport equipment operators and labourers in 1986, and agriculture & fishery workers; trade workers; 
plant and machine operators and assemblers; and elementary occupations in 1991, 1996, 2001 and 2006.  
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The results of this analysis show that while there has been a marked shift in Central Plains towards higher 
status occupation over 20 years there has also been a shift in the national workforce.  So on a comparative 
basis the Central Plains workforce remains strongly dominated by blue collar occupations. 
 
Table 2.11: Percentage of residents with higher status occupations 1986-2006  
 1986 1991 1996 2001 2006 

Central Plains 8.9 20.1 24.4 28.7 29.8 

New Zealand 19.9 34.4 34.2 37.4 41.1 
Source: Statistics New Zealand 
Notes: 2006 census data for Central Plains is based on only 36 mesh blocks of the command area as access 
to data for the other 13 (with URP of 261) is restricted by Statistic NZ’s confidentiality procedures.  There 
were seven occupational categories in 1986.  In 1991 the number of occupational categories was increased 
to ten and several were reclassified.  Then in the 1996 census the armed forces category was removed.  
There were nine occupational categories for 1996, 2001 and 2006, and their classifications remained the 
same as in 1991.7  Percentages of the number of residents employed in each of the occupational categories 
were calculated for all five censuses even though there were different numbers of occupational categories 
except for the last three censuses. 
 
Table 2.12: Percentage of residents with blue collar occupations 1986-2006  
 1986 1991 1996 2001 2006 

Central Plains 73.1 64.9 54.2 54.9 52.7 

New Zealand 41.5 37 33.6 36 34.4 
Source: Statistics New Zealand  
Note: 2006 census data for Central Plains is based on only 36 mesh blocks of the command area as access 
to data for the other 13 (with URP of 261) is restricted by Statistic NZ’s confidentiality procedures. 
 
2.2.7 Employment status of residents  
The employment status of residents provides information about the numbers of residents of a particular 
area who are wage and salary earners, employers, self-employed, and unpaid family workers.  This 
information can be used to assess changes in the scale of local enterprises, and to ascertain if more jobs are 
being generated in the area whether they be on farm or in agricultural  support industries.  There were five 
categories from 1986 onwards and the classification system is relatively consistent over all five censuses.  
Three of these categories of employment - wage and salary earners/paid employees, employers, and self-
employed - were selected, and percentages of the number of residents employed in each category were 
calculated for the censuses (Tables 2.13-15). 
This analysis shows the Central Plains command area has seen a marked shift in the number of workers 
involved in wage and salary work with a fall in the proportion of employers and self employed.  These 
changes reflect the incoming lifestyle block residents and also the greater number of workers on dairy 
farms verses other types of livestock farming. 

                                                                                                                                                              
Clerical  workers, sales and service workers; and armed forces (1991) were the occupational categories 
that were excluded for the purposes of this analysis. 

7The minor exception was elementary occupations which had “(incl. residuals)” added at the 2001 census. 
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Table 2.13: Wage & Salary Earners/Paid Employees as Percentage of Residents 1986-2006 
 1986 1991 1996 2001 2006 

Central Plains 49.3 51.2 53.2 60.4 63.9 

New Zealand 75.7 70.1 68.6 69.7 76.1 
Source: Statistics New Zealand 
Note: 2006 census data for Central Plains is based on only 42 mesh blocks of the command area as access 
to data for the other7 (with URP of 102) is restricted by Statistic NZ’s confidentiality procedures. 
 
Table 2.14: Employers as Percentage of Residents 1986-2006 
 1986 1991 1996 2001 2006 

Central Plains 14.3 12.1 12.5 13.2 11.6 

New Zealand 6.8 6.9 6.9 6.9 7.2 
Source: Statistics New Zealand 
Note: 2006 census data for Central Plains is based on only 42 mesh blocks of the command area as access 
to data for the other 7 (with URP of 102) is restricted by Statistic NZ’s confidentiality procedures. 
 
Table 2.15: Self Employed as Percentage of Residents 1986-2006 
 1986 1991 1996 2001 2006 

Central Plains 23.7 23.5 18.3 17.3 16.9 

New Zealand 8.2 10.2 10.5 11.5 11.8 
Source: Statistics New Zealand 
Note: 2006 census data for Central Plains is based on only 42 mesh blocks of the command area as access 
to data for the other 7 (with URP of 102) is restricted by Statistic NZ’s confidentiality procedures. 
 
2.2.8 Labour force status  
The labour force status of residents of a particular area allows the quality of jobs in a particular area to be 
appraised.  The classification of jobs into full-time and part-time provides a relatively unsophisticated 
measure of the quality of employment.  Data for the five censuses for percentages of residents employed 
full-time are recorded in Table 2.16.  There has been a highly consistent proportion in full-time work 
compared to the New Zealand workforce, showing the quality of employment as indicated by employment 
status is being maintained. 
 
Table 2.16: Employed Full-Time as Percentage of Labour Force  1986-2006 
 1986 1991 1996 2001 2006 

Central Plains 59.1 59.4 57.1 59.9 59.4 

New Zealand 54.3 49.3 45 46 48.4 
Source: Statistics New Zealand 
Notes: 2006 census data for Central Plains is based on only 46 mesh blocks of the command area as access 
to data for the other three (with URP of 39) is restricted by Statistic NZ’s confidentiality procedures.  The 
number of labour force status categories at each census varied between three and five.8  There were also 
some minor changes in the naming of these categories. 
 
                                                 

8The five categories although varying in their names were full-time, part-time, unemployed not in labour 
force, and work and labour force unidentifiable.  The unemployed and work and labour force 
unidentifiable categories only appeared in the 2001 and 2006 census data. 
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2.2.9 Distribution of household incomes  
The manner in which incomes are distributed between households provides another benchmark with 
which to compare the economic welfare of particular areas at a particular point in time.  It is not a reliable 
indicator of long-term changes because of the effect of inflation.  The results of this analysis are recorded 
in Tables 2.17 and 2.18.  It is evident that Central Plains has consistently had fewer people on lower 
incomes than the country as a whole in recent years and, conversely, more people on higher incomes, but 
the difference appears to be increasing with the effects of dairying and dairy-farm incomes in particular. 
 
Table 2.17: Percentage of Households with Incomes of $30,000 and under 1986-2006 
 1986 1991 1996 2001 2006 

Central Plains nd nd 30 22.9 16.4 

New Zealand 56.1 42.5 36.7 32.3 24.5 
Source: Statistics New Zealand 
Notes: 2006 census data for Hunter Downs is based on only 28 mesh blocks of the command area as 
access to data for the other 21 mesh blocks (with total households in private occupied dwellings of 218 in 
a total of 1,866) is restricted by Statistic NZ’s confidentiality procedures.  The distribution of household 
incomes were obtained directly from Statistics New Zealand.  They were presented in income bands 
ranging from a loss and zero income through intermediate levels to a variety of top income levels.9888 
Percentages were calculated for all these income bands, and then they were added together to comprise 
two broad income categories - households with incomes of $30,000 and under, and households with 
incomes of $50,001 and over to allow comparisons to be made over all five censuses. 
 
Table 2.18: Percentage of Households with Incomes of $50,001 and over 1986-2006 
 1986 1991 1996 2001 2006 

Central Plains nd nd 28.8 39.4 53.3 

New Zealand 9 22.9 27.4 31.9 42.9 
Source: Statistics New Zealand 
Note: 2006 census data for Hunter Downs is based on only 28 mesh blocks of the command area as access 
to data for the other 21 mesh blocks (with total households in private occupied dwellings of 218 in a total 
of 1,866) is restricted by Statistic NZ’s confidentiality procedures. 
 
2.2.10 Summary  
In summary, social-economic impacts of changes in land use, from dairy farming and also subdivision into 
lifestyle blocks is already having a significant effect on the rural areas of the scheme.  These areas have 
experienced population gains, a younger population, diversification of employment opportunities and a 
better educated workforce, and higher incomes over the last 20 years. 
 
 
2.3 Profile of existing recreation 10 
 
2.3.1 Outdoor recreation on rivers, associated wate r bodies and riparian zones in New Zealand  
Outdoor recreation is a crucial element of a balanced and healthy lifestyle for many New Zealanders and 
visiting tourists, and provides opportunities for physical exercise, skill development, expression of 
identity, community development, rest, tension release, enjoyment of nature and escape from daily 
                                                 

9These top income levels were $50,001 and over for 1986, $70,001 and over for 1991, and $100,001 or 
more for 1996, 2001 and 2006. 

 10 We acknowledge the assistance of Michael Mackay and Suzanne Vallance in compiling this profile. 
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routine.  Outdoor recreation also creates opportunities for socialisation and contributes to social cohesion 
by allowing individuals and families to connect and network with others.  From an economic point of view 
outdoor recreation helps maintain a healthy and effective workforce and provides opportunities for 
business growth through the commercialisation of recreation opportunities for domestic and international 
tourists (Ministry of Social Development 2006; New Zealand Official Yearbook, 2006). 
 
Outdoor recreational participation in freshwater environments (in rivers, lakes, wetlands and their adjacent 
landscapes) is high among New Zealanders and of great cultural significance.  More than 50 per cent of 
New Zealanders say that going to the beach, lakes or rivers is their main leisure activity away from home 
and fishing is one of their most popular activities (Cushman et al., 1991).  Seventy nine per cent of New 
Zealanders consider themselves recreational users of freshwater bodies (BRC, 2004; cited in Ministry for 
the Environment, 2004, p.1).  “Up to 50,000 people swim in New Zealand lakes and rivers on a typical 
fine weekend summer day” (Ward and Pyle, 1997, p.56). 
 
Rivers and other freshwater bodies are also important for tourism.  The Ministry for Tourism (2004, p.1) 
believes that “New Zealand lakes and rivers feature prominently as tourism attractions and the sustainable 
development of these natural resources is critical to the current success of the tourism industry”.  A 
significant proportion of visitors to New Zealand undertake activities associated with freshwater, and jet 
boating is their most popular freshwater activity.  Those visitors who participated in at least one 
freshwater activity spent a total of $3.42 billion in New Zealand in the year ended December 2002 (p.23). 
 
2.3.2 Outdoor recreation, rivers, associated water bodies and riparian zones in Canterbury  
Canterbury has 78,162 kilometres of rivers: wide braided, gravel-bed rivers such as the Waimakariri and 
the Rakaia Rivers, narrow braided gravel-bed rivers such as the Selwyn River, and small spring-fed 
streams such as the Irwell River and Harts Creek (Environment Canterbury, online-A). 
 
There has been no recent Canterbury-wide survey of the recreational use of these rivers.  Any 
understanding of the recreational use of the region’s freshwater bodies and riparian zones must therefore 
be derived from a variety of more specific surveys and other research reports conducted over recent 
decades.  An inescapable factor in much of that research has been the importance of recreational provision 
for Christchurch’s population, particularly when management of freshwater bodies is concerned.  A 
notable feature of these surveys is the changing nature of recreational participation over the years related 
particularly to the rise of multi-sport events and improved recreational technologies in, for example, 
bicycling and kayak construction (Sylvia and Booth, 1992). 
 
Neighbour (1973) highlighted the importance of rivers as outdoor recreational sites for Christchurch 
residents.  Results indicated that freshwater fishing was the 15th most popular recreation activity for people 
living in Christchurch (17% had been fishing in the 12 months prior to the survey).  The great majority of 
the fishing trips were one day excursions and people usually travelled by car.  It was suggested that fishing 
was particularly popular in Christchurch owing to its close proximity to good quality fishing rivers.  The 
most popular river for fishing was the Waimakariri followed by the Rakaia.  Power boating was the 17th 
most popular recreation activity (12%).  Again, the Waimakariri River was the most popular site for this 
activity.  Swimming (52%) was the most popular ‘active’ outdoor recreational activity for Christchurch 
residents.  Half of the Christchurch sample had been swimming in a river or at the beach once in the last 
year.  While the beach attracted three quarters of the sample (the overall sample size was 459 households) 
on their last trip out; the remainder turned inland to the Ashley, Waimakariri and Selwyn Rivers.  
Furthermore, over half went more than 15 times during that year. 
 
More recently, the Ministry of Tourism’s (2004) assessment of waters of national importance for tourism, 
based on input from Environment Canterbury and Christchurch and Canterbury Marketing, ranked 
Christchurch 6th out of the 8 most significant destinations for participation in freshwater-based activities 
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by international tourists.  Water bodies identified for Christchurch that are nationally important for 
tourism include: 
�  Avon River - punting  
�  Waimakariri River - jet boating and kayaking 
�  Rangitata River - white water rafting and kayaking 
�  Rakaia River - jet boating, swimming and fishing (p.17). 
 
In their summary of results, the Ministry noted that jet boating is the most preferred activity in Canterbury 
with swimming, scenic cruises, and punting on the Avon also popular.  Several jet boating tourism 
operations can be found on both the Waimakariri and Rakaia Rivers (p.17). 
 
2.3.3 Recreational use and value of the Waimakariri  River  
The Waimakariri River and its landscape are sought-after for a wide range of recreational activities.  The 
river is very close to Christchurch (15 minutes drive to the closest reach and less than an hour to the Gorge 
Bridge).  It is also close to a number of smaller rural settlements and this proximity and ease of access to 
many parts of the river helps account for its popularity (Environment Canterbury, online-B).  The 
Waimakariri has “…the highest recreational usage of any South Island river” (Jellyman et al., 1987) and 
most of its use is for a half day or less (Shelby, 1983).  Some of the activity is organised by clubs and 
societies but much activity is informal and casual in nature involving individuals, peer and family groups. 
 
Kerr et al. (2004, p. 4 citing Logan 1987) reported estimated annual visits to the Waimakariri River for the 
following activities:11 
 
Salmon angling 78,000 
Trout angling 64,000 
Estuarine fishing 35,000 
Jet boating 30,000 
Picnicking 25,000 
Walking/Tramping 20,000 
Swimming 14,000 
Whitebaiting 13,500 
Power Boating/water skiing 3,000 
Yachting 3,000 
Canoeing/rafting 1,200 
 
These river use figures do not take account of the recent growth in popularity of jetskiing on the lower 
river. 
 
The recreational use of the Waimakariri River is also linked to its amenity or scenic value.  The Zealand 
Recreational River Survey (Egarr and Egarr, 1981) scored rivers for scenic and recreational value.  The 
Waimakariri River from the Gorge to State Highway 1 was scored as follows: 
 
Waimakariri Gorge:  
Scenic Value = Impressive 
Recreational Value = Exceptional 
Activities: Most extensive use is made by jet boats.  Easy access for them and easy rapids.  This stretch is 
probably more rafted than any other.  Regarded as a must for canoeists - easy rapids. 
                                                 

11These estimates may have changed in more recent years with, for example, the waxing and waning of 
the salmon fishery and the rise of multi-sport events and the consequent considerable use of the river by 
kayakers.  In 2001/02 for example, Unwin (2003) estimated that the mainstem received over 40,000 
resident angler days. 
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Waimakariri River (Woodstock to Motorway):  
Scenic Value = Moderate 
Recreational Value = Exceptional 
Activities: Very popular jet boat trip.  Very popular spot for beginner canoeists and kayakers.  Extensively 
used for picnics. 
 
Fishing and whitebaiting  
The National River Angling Survey (Teirney et al., 1987) has assessed which rivers are regionally and 
locally significant.  The Waimakariri River was by far the most popular catchment for fishing in 
Canterbury - its 12 tributaries also attracting anglers.  It is the most heavily fished river in the South 
Island.  The Gorge to the sea is exceptionally important to anglers, and in this context the Otukaikino 
Stream and The Groynes (the South Branch) and the nearby spring-fed Styx River are recognised fish 
spawning and angling locations.  The river has high levels of use by salmon anglers from November to 
April, and also anglers seeking trout, mullet, kahawai, and whitebait (Kerr et al., 2004).  Teirney et al. 
(1987) assigned regional status to the river’s trout fishery and national status to its salmon fishery, 
because it attracts anglers nation-wide.  Often anglers combine fishing with picnicking and camping. 
 
The Waimakariri River mouth is a very popular place for fisherman and whitebaiters.  Angling surveys 
suggest that the area from State Highway 1 to the sea is the most heavily used part of the river for angling 
(70% of users were counted there) (Jellyman et al., 1987).  Whitebaiting is the most important water-based 
activity on the lower mainstem and lower tributaries during spring and nearly all of the whitebaiters are 
recreationists (Kelly, 1988, p.23). 
 
Jet boating  
The Waimakariri River is the most popular river in Canterbury for jet boating (Shelby, 1983) and the most 
heavily boated in New Zealand.  The Gorge (rocks/rapids) downstream to the Old Road Bridge (shingle 
braids) offers easy boating suitable for beginners and families (New Zealand Jet Boat Association, online).  
The New Zealand Jet Boat River Racing Association also uses the Waimakariri River extensively for its 
activities (New Zealand Jetboat River Racing Association, online). 
 
Kayaking/canoeing  
The Waimakariri River has been paddled since the late nineteenth century and provides opportunities for 
kayakers wanting relatively easy but interesting trips.  The Waimakariri Gorge trip is regarded as one of 
the best whitewater trips in the South Island (Egarr, 1995).  It is the variability of the river’s unimpeded 
flow which attracts and challenges kayakers.  The currents are strong but are not violent or dangerous 
making the river ideal for training and for novice paddlers. 
 
Christchurch is home to over 600 members of canoe and kayak clubs and thousands of individual paddlers 
- at least 100 of these would paddle the Waimakariri once per week in various parts of the river.  The river 
is paddled regularly on weekends because of its closeness to Christchurch and is used by coaching 
organisations to introduce kayakers and multi-sport athletes to paddling. 
 
The White Water Canoe Club (White Water Canoe Club, online-A) highlights two significant paddling 
trips: 
�  Waimakariri Gorge: 54 km, grade 1-2, 4 hours by kayak, Mount White Bridge to Woodstock 

Station 
�  Woodstock Station to the Gorge Bridge: 13 km, (no grade provided) 1.5-2 hours 
 
The river below the Gorge Bridge to Brooklands lagoon is also used regularly by kayakers and is 
recognised as having four runs ranging from 2 kilometres in length to 28 kilometres. 
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Mountain biking  
The Waimakariri River area (from Weedons Ross Road to Brooklands Lagoon) has been identified as an 
ideal mountain biking zone offering semi-wilderness terrain and a variety of landforms which present 
mountain bikers with a range of challenges and chances for skill enhancement (Hazelwood, 1993, p.8). 
 
Wildlife/birdlife observation  
“The Waimakariri River has outstanding habitat for specialised native birds” (Forest and Bird, online).  It 
is one of the largest and best examples of braided river habitat in New Zealand which is relatively 
unmodified.  Its fluctuating flow regime has been of critical importance in keeping large areas of the river 
free of invasive weeds, thereby preserving habitat for breeding populations of native bird species.  It is 
home, for example, to the Wrybill, Black Fronted Tern, Black Billed Gull and Banded Dotterel 
(Environment Canterbury, online-E).  There is therefore a variety of opportunities for recreational bird 
watchers. 
 
Hunting  
Brooklands Lagoon is a source of waterfowl in season (Environment Canterbury, online-B) and there is 
some hunting for duck, Canada goose, quail, hares and rabbits in the river bed between the Gorge and 
Highway 1 Bridges. 
 
Picnicking  
Picnicking occurs informally in many places along the river below the Gorge but the best known and very 
regularly used picnic spot is at the Waimakariri Gorge on a wide, sunny, grass terrace overlooking the 
river (Pickering, 2000).  This place (70kms from Christchurch) has an access road to the river and for that 
reason is also popular with anglers, kayakers, campers, swimmers, jet boaters, walkers, dog owners and 
sightseers.  The latter also use the historic Gorge Bridge to get views into the lower Gorge and 
downstream. 
 
Walking/dog exercise  
There are numerous places where one can engage in informal walks, with or without one’s dog.  Other 
walking tracks are formally publicised by the Christchurch City Council Leisure Unit which lists two short 
walks (approximately 1 hour each) along the Waimakariri River: the Waimakariri River Walk, and the 
Three Rivers Walk.  Both walks permit dogs to be exercised off leash along the stopbank (Pickering, 
1998). 
 
River crossing training  
Trampers and hunters being trained by Mountain Safety Council instructors in the skills of safe river 
crossing use the Waimakariri River at times of low and moderate flow. 
 
The Waimakariri River Regional Park  
Environment Canterbury established the Waimakariri River Regional Park in March 2005 to provide a 
range of recreational opportunities.  Located 10 kilometres from Christchurch City, Stage One, McLean’s 
Forest, is now open and provides for mountain biking, walking, running, and picnicking.  Toilet facilities 
are provided.  A 40 hectare network of trail bike (ATV) tracks is located on the north side of the 
Waimakariri River 3.5 km upstream from the Highway 1 Bridge.  The tracks are part of the Trail Bike 
Park designed to cater for beginners through to advanced riders. 
 
Plans for the Park include providing recreation areas on the North Bank upstream of the State Highway 1 
Bridge for river activities such as fishing, kayaking and jet boating, and provision between McLeans 
Island and Brooklands Lagoon of opportunities for fishing, environmental education, cycling, nature 
study, bird watching, walking, swimming, picnicking and sightseeing (Environment Canterbury, online-C; 
also see Environment Canterbury, online-E). 
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Events  
The Waimakariri River is also used for a series of organised recreational events.  Since 1999 the Mt Cook 
Race - a three day event/four discipline run from Mount Cook to the New Brighton Pier has incorporated a 
12 kilometre reach of the Waimakariri River from the Willows to Stewart’s Gully.  The race attracts 300 
entries each February.  In May, the river is used for kayak racing - Autumn Series Race No.3.  In 
December, run since 1989 and attracting on average 150 competitors, the “Top Sport” Classic River Race 
is held from the Mt White Bridge to the Gorge Bridge (Arawa Canoe Club, online).  The Brass Monkey 
Kayak Races have also been held on the river since 1989.  They involve a 12 kilometre time trial series on 
the river from The Pylons to State Highway 1 Bridge.  The races are held on five Sundays between late 
June and late August for kayakers in the Junior, Open and Veteran classes and attract up to 150 
competitors (White Water Canoe Club, online-B). 
 
Two other major recreational events are held on the river each year.  In February, the Waimakariri Gorge 
Bridge area is used as a transition point during the Coast to Coast multi-sport race, which has run since 
1982 and makes a significant economic contribution to the region.  Just below the Waimakariri Gorge 
Bridge competitors make the transition from paddling to cycle racing.  Competitors enter the Waimakariri 
River at the Mount White Bridge embarking on a 67km paddle down the Waimakariri River.  The Coast to 
Coast attracts about 800 competitors each year as well as many support people and spectators who often 
congregate in the Gorge Bridge area. 
 
In March, the Waimakariri River Mouth hosts the Annual Rangers Salmon Fishing Competition. 
 
Commercial recreation and tourism  
A review of the publicity material, including websites, of the commercial organisations which use the 
Waimakariri River shows that the river and its riparian zone are used for commercial jet boating, horse 
trekking, and fishing.  Two jet boating companies operate trips on this river.  The larger operation operates 
every day with three 14-seat boats, and when cruise liners are berthed at Lyttleton, patronage booms and 
continuous trips are made.  In 2004 this company carried some 20,000 passengers (Relph, 2007, p.134).  
The jet boat operators offer short jet boat rides in the Gorge and braided sections of the river but also sell 
longer trips in various combinations of jet boating, Unimog 4 wheel driving, horse trekking, heli-jet riding 
and riding on the Tranz Scenic train (see: Waimak Alpine Jet, online; Jet Thrills, online). 
 
A horse trekking company operates on the Waimakariri River, and engages with one of the jet boating 
companies above.  Their treks follow the river bed and also cross the river (Waimak River Horse Treks, 
online). 
 
Sharkcat Seafaris runs fishing cruises including half and full day salmon fishing on the Waimakariri River. 
 
2.3.4 Recreational use and value of the Rakaia Rive r 
The Rakaia River and its landscape are sought-after for a large array of recreational activities.  The river’s 
proximity to Christchurch, Ashburton and other North Canterbury towns is a significant reason for its 
popularity.  In 1983 the then North Canterbury Catchment Board and Regional Water Board conducted a 
resource survey of the Rakaia catchment, part of which was a detailed analysis of recreational 
participation (Saville-Smith, 1983).  The report listed the activities in which recreationists participated on 
their most recent visit to the Rakaia River (p.19) and included: 
 
Salmon angling (major activity) 
Trout angling (major) 
Other fishing (major) 
Whitebaiting 
Jet boating (major) 
Canoeing (major) 
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Rafting 
Tramping/recreational walking (major) 
Picnicking (major) 
Camping (major) 
Photography/scenic painting (major) 
Bird watching (major) 
Offroad driving/trail biking (major) 
Sightseeing (major) 
Duck shooting (major) 
Quail shooting12 
Rabbit/hare shooting (major) 
Chamois/deer shooting 
Swimming 
Stone collecting 
Shooting targets 
 
Saville-Smith (1983) concluded that the Rakaia River is predominantly a salmon fishing resource but it 
provides an environment for a very large range of recreational activities; recreationists gain major 
satisfaction from pursuing their activities in an unmodified natural environment; the river attracts visitors 
from throughout Canterbury; and the Gorge to the river mouth has the greatest concentration of activities 
occurring (see also Shelby, 1983 and Kerr et al., 2004). 
 
The New Zealand Recreational River Survey (Egarr and Egarr, 1981) scored the Rakaia River in the 
following way: 
 
Rakaia Gorge:  
Scenic Value = Impressive 
Recreational Value = High 
Activities: Jet boating (easy).  Also good for inexperienced rafters.  Easy for canoes and kayaks.  Too cold 
for swimming. 
 
Lower Rakaia River:  
Scenic Value = Uninspiring 
Recreational Value = Low 
Activities: Used a lot for jet boating.  Used as a means of access to the Gorge for rafts, canoes and kayaks. 
 
The significance of the river’s fishery and wild and scenic values was the reason the National Water 
(Rakaia River) Conservation Order 1988 was granted. 
 
Fishing and Whitebaiting  
The National River Angling Surveys (Teirney et al., 1987) have assessed the Rakaia River as being a 
nationally significant salmon fishery and a regionally significant trout fishery.  It is one of the best salmon 
fisheries in New Zealand (New Zealand Fishing, online-A) with consistently the largest salmon runs, 
averaging around 10,000 fish each season (Relph, 2007).  Over the 1994-96 period fishery use was about 
35,000 angler-days per year (Unwin and Brown, 1998, cited in Kerr et al., 2004) but was approximately 
20,000 resident angler days in 2001/2002 (Unwin, 2003). 
 
The salmon season runs from November to late March. 
                                                 

 12 To this we could add Canada Goose and Pheasant hunting.  As with the figures for the Waimakariri River, 
in 2007 the distribution of the activities pursued at, and in, the Rakaia River will likely have changed 
from those measured in the early 1980s, but will not be dramatically different. 
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Local tourism promotion in Ashburton District and the township of Rakaia capitalises on the quality of the 
Salmon run in the Rakaia River (for example, Ashburton District Tourism, online). 
 
The Rakaia supports a small, primarily recreational whitebait fishery.  During 1984, seven per cent of all 
whitebaiting in Canterbury was carried out on this river (Kelly, 1988, p.24). 
 
Contrary to Egarr and Egarr’s (1981) assessment, above, the lower reaches of the river are most popular 
with anglers although salmon and trout are caught throughout the catchment (New Zealand Fishing, 
online-A). 
 
Kayaking/canoeing  
The Rakaia River has been paddled since the late nineteenth century and provides opportunities for 
kayakers wanting relatively easy but interesting trips with grade 2 conditions.  It is the variability of the 
river’s unimpeded flow which attracts and challenges kayakers.  The currents are strong but not violent or 
dangerous, making the river ideal for training and for novice paddlers.  Some groups paddle the run from 
the Gorge Bridge to the Highway 1 Bridge (Egarr, 1995).  Kayak races are held on the river (for example 
see: Topsport Kayaking, online). 
 
Picnicking and camping  
Two notable picnic areas are located along the Rakaia River (Pickering, 2000).  The first of these is at 
both ends of the Rakaia Gorge Bridge, 75 kilometres from Christchurch.  The area provides shelter, has 
native trees, tap water, toilets, barbeque sites, camping sites and river access for anglers and jetboaters.  It 
is a popular base camp for salmon anglers during the fishing season.  The Rakaia Huts area near the river 
mouth and lagoon is also popular for picnicking and camping.  Toilet facilities are available.  The area is 
used as a base for short walks, jet boat and vehicle access to the river and its mouth and lagoon. 
 
Events  
In March 2007, the Rakaia River was used by the New Zealand Jet Boating River Racing Association 
(New Zealand Jet Boat River Racing Association, online) as part of the South Island Race Series circuit.  
The Rakaia will also be used on several occasions through October as part of the 2007 Jet Boat Marathon 
(NZJBRRA, online).  The river is occasionally used for kayak river racing, for example, the Top Sport 
Rakaia River Race (Topsport Kayaking, online). 
 
The Rakaia Salmon Fishing Competition, held at the end of February is very popular. 
 
Commercial recreation and tourism  
A review of the publicity material, including websites, of the commercial organisations which use the 
Rakaia River shows that the river and its riparian zone are used for commercial jet boating and horse 
trekking.  Two jet boating companies operate trips on this river focusing primarily on trips through the 
Gorge. 
 
A horse trekking company also operates, again in the high country. 
 
2.3.5 Recreational use and value of other relevant water bodies and their riparian zones  
There is little detailed information on the recreational use and value of the other rivers, streams and 
freshwater bodies, and their riparian areas, likely to be influenced by the proposed irrigation development.  
Many of these, with one or two exceptions, are lowland rivers and estuarine environments between the 
Waimakariri and Rakaia Rivers and downstream of the areas proposed to be irrigated.  These are: 
 
Waianiwaniwa River  
Fish and Game North Canterbury knows little about the sports fisheries values of the Waianiwaniwa River 
but believe that it is likely to be of local significance. 
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Selwyn River  
The Selwyn River contains good numbers of brown trout in the lower reaches and was in the past 
recognised as a very good fishing stream (New Zealand Fishing, online-B).  From headwaters in the 
foothills above Whitecliffs, the river winds across the Canterbury Plains and then enters Lake Ellesmere.  
The middle reaches are used casually for hunting rabbits, hares, duck, quail and pheasants, the latter three 
in season.  The lower reaches are popular swimming, camping, picnicking and hunting destinations.  The 
Chamberlains and Coes Fords are especially popular (Selwyn District Council, online).  Chamberlains 
Ford is classified by Environment Canterbury as a ‘good’ recreational swimming location, but Coes Ford 
and the Upper Hutts areas of the Selwyn River are rated “poor” recreational swimming locations 
(Environment Canterbury, online-D).  The Selwyn River is a tributary of Te Waihora /Lake Ellesmere and 
the riparian area around its mouth is highly favoured for duck and Canada Goose hunting. 
 
LII River  
The LII River, which flows into the northern part of Te Waihora/Lake Ellesmere, provides fishing 
opportunities for brown trout and hunting for waterfowl. 
 
Irwell River  
The Irwell River is subject to low flows and is a degraded fishery.  On occasion it can still provide good 
fishing and is important to the brown trout cycle locally (New Zealand Fishing, online-B). 
 
Harts Creek  
Harts Creek is a good fly fishing stream, especially towards the mouth where it runs into Te Waihora/Lake 
Ellesmere.  The “Harts Creek Wildlife Management Reserve lies on the western margins of Te 
Waihora/Lake Ellesmere, within 40 minutes drive of Christchurch.  The reserve provides an excellent 
habitat for wildlife including the threatened bittern, and is also a wildlife refuge” (Department of 
Conservation, online).  There is a bird hide and boardwalk which takes 40 minutes return (Department of 
Conservation, online). 
 
Te Waihora/Lake Ellesmere  
Te Waihora/Lake Ellesmere - New Zealand’s fifth largest lake - is ranked as an outstanding national 
wetland.  It sustains important recreational whitebait, flounder and brown trout fisheries and is also home 
to New Zealand’s largest commercial eel fishery (Taylor and Graynoth, 1996; Department of 
Conservation, online).  The lake is an important fishery/mahinga kai for Ngai Tahu and local runanga 
(Taylor and Graynoth, 1996; Jellyman et al., 2003; Department of Conservation, online).  It is the most 
popular North Canterbury waterfowl hunting area because the lake, its inflowing tributaries, ponds, drains 
and wetlands on adjacent lands sustain huge numbers of ducks, geese and swan.  Its hunting values are of 
national significance.  Additionally, a large section of the Christchurch to Little River Railtrail is situated 
alongside the lake. 
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3 Planning phase impacts  
 
3.1 Planning uncertainty  
 
Planning a project of this nature and seeking resource consents involves the progressive specification of 
the project’s parameters and its potential environmental effects.  These become part of the information 
available to the public, potentially affected persons, communities, and relevant stakeholder groups.  For 
example, in its project planning to date, CPW has provided information about the development to the 
public, stakeholder groups, and individuals using a number of methods, including press releases, 
community and stakeholder meetings, face to face meetings and discussions with affected landholders, 
and the release of the feasibility studies, resource consent applications and accompanying technical 
documentation. 
 
This information has enabled the local public, stakeholder groups, and communities to consider or 
speculate on what the potential effects might be for them.  Prior to the physical construction or operation 
of the proposed scheme, these potential effects can only be ‘projected’ - through, for example: 
�  examination of actual similar developments that have taken place elsewhere  
�  comparison of the current situation in an area/community, the likely or preferred future in that area 

without the development, and the future as depicted in the project plans, technical documents, and 
briefings provided by the proponent. 

 
In the latter case, people make judgements about the potential future situation with the development based 
on their values and preferences, and according to the information made available.  Where clear 
information is lacking about some aspect of the proposed development (as often happens during the 
planning phase for a project), there can be uncertainty in people’s minds about their future/s.  Individual 
and collective responses to such uncertainty (i.e., the planning effects) can include: 
�  anxiety about the future security of livelihoods and assets (e.g. the family home, farm business etc)  
�  anxiety about the nature, quality and safety of the future living environment  
�  advancing or delaying personal, family or business decisions and actions relating to life choices, 

economic investment, choice of residential location, farm and home maintenance etc, and 
annoyance at the possibility of life being disrupted and aspirations thwarted 

�  a sense of fear, and loss of autonomy or control 
�  undertaking additional work and expenditure associated with seeking out additional information, 

and participating in meetings, consultations, negotiations, and legal processes, etc 
�  opportunity seeking, e.g., property speculation 
�  changes in perceptions of, and relationships with, other community members - giving rise to social 

tension and values conflicts within and between communities, especially between those who stand 
to benefit from the project and those who do not. 

 
3.2 Impacts to date  
 
In the fieldwork for this assessment, many local people noted that the scheme has already caused impacts, 
and is shaping their lives and relationships.  Some of the reported effects include 
�  fear among residents and service providers about the physical safety of the future living and 

working environment, especially among those downstream of the reservoir dam and those adjacent 
to major canals 

�  reduction in sense of community coherence due to people taking sides over the development, and 
associated increased levels of tension within communities - evident especially in conflict and 
relationship-avoidance behaviour, and sometimes open argument 

�  intra family conflict about how to respond to the proposal 
�  decline in attachment to place and community 
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�  psychological stress, loss of direction, personal insecurity, and depression (eg at possibility of loss 
of one’s life’s work).  In some cases this has been manifested as disturbed sleep, lack of motivation 
to work on farm maintenance, etc. 

�  frustration by local people at not being able to make informed decisions about the future, about 
being ‘in limbo’, or having their lives ‘put on hold’ by others.  This is making it difficult to decide 
if and when to sell up and relocate outside the scheme area 

�  frustration at loss of control over, and delays in farm and property development decision-making 
due to requirement to have work approved by CPW as the designating authority 

�  changes in the local real estate market and activity, including buyer uncertainty (risk avoidance) 
and associated difficulties in selling property 

�  financial loss due to inability to proceed with proposed subdivision/s, and delayed sales 
�  postponement of planned property or farm development and maintenance  
�  uncertainty among land holders about their legal property rights due to being in the designated 

area/zone 
�  frustration and anger among those who stand to lose their property and/or homes at lack of 

personalised communication (and perceived lack of respect) by CPW officers etc. 
�  frustration and anger at perceived lack of specific scheme information  
�  expenditure of time and money on seeking answers, attending meetings, making submissions, and 

getting legal advice. 
 
The experience of stress due to planning uncertainty is particularly relevant in areas where people are 
likely to be displaced from their homes, lose productive farm land, and/or experience significant change in 
their immediate living environment.  For example, the following comments were made by residents in the 
Waianiwaniwa Valley: 
“We have not put any money into our home since the uncertainty of the scheme has been around - we try 
not to think about it because the uncertainty ruins our life.” 
“Due to the designation we are getting behind in our farm development, that is, we are going backwards.  
Every year of deferred farm development work takes 2 years to recover.  Fencing and pasture 
improvement is being deferred due to the uncertainty whether we will get our money back when is comes 
to settling compensation.  The farm is almost completely on hold.” 
 
Some of these responses can be considered social-psychological impacts.  However the changes and 
impacts that some local people anticipate may or may not come to pass.  This will depend on the final 
project design, and the impact avoidance, management, and mitigation measures put in place by the 
project developers.  In the meantime, fear, stress, and uncertainty may already be undermining the 
psychological and physical wellbeing of some of the local people likely to be directly affected by the 
development, and the coherence of some communities.  Intervention may be required in some cases. 
 
On the other hand, some of the planning uncertainty is being manifested materially through, for example, 
the expenditure of time and money, the loss of or delay in realising economic opportunities, and in some 
instances reduced property values. 
 
The stress of uncertainty will be relieved for some when the project status becomes more certain, i.e when 
the details are finalised, the resource consents are granted or denied and conditions set, or when the project 
infrastructure is in place. 
 
Debates about the future use of Canterbury surface and ground water, irrigation and intensification evoked 
by the proposal are not necessarily negative in nature.  There is a degree of social conflict in the 
adversarial nature of the current planning process as people take stands on the project.  The process does, 
however, also create many opportunities for public debate and finding constructive ways of moving 
forward and resolving difficult issues. 
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4 Construction Effects  
 
The geographical scope and size of the potential social impacts of the construction of a large project is 
typically shaped by 
�  the residence of the construction workforce/s 
�  the nature and distribution of the physical effects of the construction activities on local people and 

communities 
�  the nature of any displacement and resettlement of local residents that might occur due to the 

scheme’s construction. 
 
4.1 Construction Workforce  
 
4.1.1 Workforce residence  
Studies of large scale development projects indicate that a significant number of the social impacts on host 
communities are caused by the arrival of a large group of project workers who take up residence in the 
area for the period of the construction.  Such new arrivals create a rapid and considerable demand for local 
accommodation and services, including childcare, education, health, welfare, recreation, public transport, 
and a range of personal and commercial services.  The level of the demand and social problems that can 
arise depends on the composition and characteristics of the workforce.  These effects of construction 
workforces can be both positive and negative for existing communities and for different sections of these 
communities.  As outlined in Section 1.2 (project description), CPW anticipates that a workforce of up to 
200 could be required over about three years for the scheme construction. 
 
In terms of the location of workers for the project, research by Newall & Perry (2004) on travel to work 
patterns shows that the Central Plains falls within the Christchurch Labour Market Area, which includes 
Christchurch City, Selwyn District, Waimakariri District, and part of Hurunui District (Figure 4.1).  In 
2001, there were just over 191,000 people in the Christchurch labour market area workforce - 153,000 of 
whom were resident in Christchurch City.  Among the latter, 9,613 were engaged in the construction 
sector, representing a considerable pool of skills from which contractors for CPW scheme construction 
could draw. 
 
Analysis of data from other projects13, including recent research for proposed developments in Canterbury 
and North Otago14, indicates that New Zealand project workers are willing to commute for approximately 
one hour each way for work - generally equivalent to 70-80 km - depending on the attractiveness of the 
job.  On the basis of willingness to commute daily, the potential labour catchment area for this project 
would extend beyond the Christchurch Labour Market Area to include significant parts of Ashburton 
District, including Ashburton itself.  In 2001, Ashburton District had 675 residents who worked in the 
construction sector. 
 
There is a very strong likelihood, therefore, that the vast bulk of the required 200 construction workers 
(maximum) would come from, and be already resident in the local labour market area, and thus would not 
require on-site accommodation and accompanying services.  Furthermore, fieldwork studies indicate that 
there is little if any spare housing, especially rental housing, or spare tourist accommodation, in the 
Central Plans area.  Specialist workers who need to move to Canterbury for the project (for example, for 
the operation of the tunnel boring machine - TBM) are therefore likely to look to Christchurch and its 
immediate environs for accommodation, rather than to the rural communities of the Central Plains. 
 

                                                 
13Including the Huntly thermal power project and other energy developments in the 1970s and 80s. 
14Meridian Energy’s “Project Aqua” and Holcim NZ Ltd’s proposed Weston Cement Development and 
the operation of the Macraes Flat gold mine in Waitaki District. 
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Commuting by the project workers can be expected to generate additional traffic on roads between the 
project area/s and Christchurch urban area, in addition to that directly associated with construction 
activities, as discussed below. 

 
Figure 4.1: The Christchurch Local Labour Market Area 
 
 
4.1.2 Economic benefits of the construction  
With up to 200 workers required for up to 3 years, the scheme construction will create considerable direct 
employment and therefore income, for residents of greater Christchurch and communities within easy 
commuting distance of the various sites.  Some residents of the central plains area could gain employment 
on the project, and the benefits flow into the local economy and communities.  In addition, local business 
could benefit through provision of goods and services to construction workforce (e.g. food, fuel etc), 
which could create additional local employment. 
 
Provision of goods and services to the construction itself (e.g. vehicle maintenance, materials etc) will 
create additional off-site employment, especially among Christchurch firms.  Some local contractors and 
business could also directly benefit as project subcontractors or service providers. These off site economic 
effects are analysed further by Philip Donnelly and Associates in their economic impact and cost-benefit 
assessment. 
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Recommendations: 
To minimise the negative impacts of the project construction, it is recommended that  
�  to avoid the necessity to find accommodation in the local rural communities or establish 

a work camp on-site, contractors for the project be strongly encouraged to recruit 
workers already resident in the Christchurch labour market area, and to provide 
workers buses between Christchurch and the local work sites 

�  where specialist workers are required to come from outside the area (e.g. for the 
operation of the TBM and other specialist equipment), the contractor/s accommodate 
these workers in the Christchurch urban area 

�  contractors, in conjunction with training agencies, provide courses to enable local 
workers to upskill and gain employment on the project 

 
 
4.2 Construction Activities  
 
4.2.1 Potential range of effects  
The bio-physical changes to the environment caused by construction activities can have social 
consequences.  The actual or perceived physical impacts on people and communities from the construction 
of the project could include: 
�  noise, vibration, dust, emissions from excavation, earthmoving and tunnelling activities, resulting 

in reduced quality of the local living environment and potentially human and animal health 
problems 

�  visual and landscape intrusion from construction activities, especially excavation and earthmoving 
activities, resulting in reduced environmental amenity or aesthetic quality during the construction 
period 

�  noise, vibration, dust, and danger from construction-related vehicles (including worker transport) 
using public roads, resulting in reduced quality of living environment and environmental amenity, 
increased hazard exposure, and health problems. 

 
These effects, albeit temporary, could be experienced by, but not necessarily limited to, the immediate 
neighbourhoods of the various project sites and transport routes.  These neighbourhoods include rural 
towns (especially Coalgate, Sheffield, Darfield and Hororata), and rural farming areas, especially those 
adjacent to the scheme intakes, headrace and distribution canals, dam, reservoir, tunnel, and any 
associated activities such as borrow pits.  In addition, those living adjacent to haulage and public roads 
used for the construction could be affected. 
 
The particular anticipated effects noted by local residents and groups in submissions and fieldwork 
interviews are addressed in the following sections. 
 
4.2.2 Dust and other air emissions  
Dust, windborne debris and emissions generated by construction activities could have a range of possible 
consequences for people located downwind of construction sites and adjacent to materials haulage routes, 
including 
�  temporary reduction in the quality (ie liveability) of the living environment, especially reduction in 

visual amenity, air quality, and the general attractiveness of the area as a place to live and work.  
Increased dust in the vicinity of river works could reduce the attractiveness of some areas for 
recreation as discussed in Section 7 

�  negative effects on human health from dust and emissions from motorised equipment, in particular 
on respiratory heath and eyesight, especially among those already experiencing such health 
problems 
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�  economic costs and possible reduction in material wellbeing, through increased work in household 
cleaning and maintenance, potential damage to property and equipment, damage to livestock 
health, damage to pasture and crops, reduction in the saleability of property, and reduced patronage 
for localised river-based tourism activities 

�  temporarily increased road danger due to reduced visibility. 
 
Residents of Coalgate and those living along the headrace alignment respectively have noted the potential 
for impacts from dust during construction of the proposed Waianiwaniwa dam and headrace canals. 
 
The AEE identifies a number of possible sources of construction-related dust but does not cover potential 
impacts of emissions from construction vehicles.  No detailed technical studies of the existing air 
environment or possible impacts on it due to construction activities appear to have been undertaken to 
date.  Nevertheless, planning for the project has included identification of possible actions for dust 
avoidance, suppression, monitoring and effects mitigation which CPW intends to incorporate in a Dust 
Management Plan to be drafted prior to construction commencing.  This document, among other things, 
will cover: 
�  areas which are likely to be sensitive to the effects of dust (e.g., houses, facilities, crops, utilities, 

orchards) and identification of specific measures to mitigate the effects of dust on these sites 
�  responsibilities for consultation with local residents about dust issues 
�  monitoring. 
 
From the project documents and assessment work to date it appears that the construction of the scheme 
has the potential to realise local people’s fears and to generate negative social effects for those living, 
working, and recreating in the scheme area, especially adjacent to major construction sites.  In some cases 
the effects will be short lived (such as during construction of the water distribution races) and in other 
cases (such as the dam construction) more ongoing and stressful. 
 

Recommendations: 
In the preparation of its dust management plan, CPW 
�  incorporate the management of construction vehicle emissions into the plan  
�  undertake a specialist assessment of current air quality and potential impacts on this of 

construction and operation activities 
�  consult directly with potentially affected people, communities and health providers to 

seek their input into the plan details, including proposals for mitigating dust and 
emissions, monitoring, remedial measures, and procedures for liaising over air quality 
problems and complaints. 

 
 
4.2.3 Noise  
Depending on its level, type, and pattern of occurrence, noise, blasts, and/or vibration from construction 
activities could have negative impacts on people located in the vicinity of construction sites and transport 
routes.  Possible sources of noise and/or vibration include  
�  pile driving 
�  the operation of excavation, tunnelling, earthmoving, and vibrating compacting equipment 
�  the firing of explosives 
�  heavy project traffic on public roads. 
 
The perceived and potential impacts on people from such noise include: 
�  negative impacts on health and wellbeing, especially psychological and physical stress due to fright 

(e.g., from unanticipated sudden loud noises and vibrations), disturbance to sleep, and disturbance 
to relaxation - this also applies to animals 

�  temporary reduction in the quality/amenity of the living and working environment, such as loss of 
existing quiet or tranquil rural atmosphere, masking of natural sounds, disturbance to classroom 
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learning activities, disturbance to domestic activities, and in severe cases, interference with social 
interaction and communication 

�  economic loss, through damage to homes and other buildings from earth vibrations, reduced stress 
reduced saleability of properties, possible temporary displacement from homes, and negative 
effects on farm stock 

�  cultural loss, through damage to historic buildings and sites. 
 
Residents of Coalgate and on the headrace canal route have noted the potential for sleep disturbance and 
loss of rural atmosphere and amenity during the construction of the Waianiwaniwa dam and the headraces.  
Their concerns particularly relate to the proposed evening, night time and weekend working schedule on 
these parts of the project.  The potential for disturbance and fright due to blasting on the toe of the hills at 
the dam site is also a matter of concern. 
 
A number of possible sources of noise have been identified in the AEE and URS has conducted a 
preliminary assessment of potential noise and vibration effects (URS # 54, 24/10/06).  No baseline 
assessment of the current noise environment in the vicinity of the proposed construction sites appears to 
have been conducted.  URS has noted that construction of the water distribution network will be a moving 
activity so that no one residence or noise sensitive area would be exposed to construction activities for 
more than several weeks.  However, the dam construction is at a stationary site and will take place over 
most of the construction period, potentially exposing adjacent residents to noise over a longer period.  The 
noise assessment indicates that existing noise level limits could be exceeded for up to 1 km from the 
construction activities in the daytime, and up to 5 km between 8:01 pm and 7:29 am (URS, 2006, p13-14).  
Noise from pile driving at 120 metres away would not comply with the district plan rules.  It is not clear if 
blasting noise at the dam site will comply with the district plan rules.  In terms of ground vibration, URS 
has indicated that ground vibration from pile driving may not comply with the district plan when close to 
occupied dwellings, but vibration from blasting at the dam site, if done appropriately, would be likely to 
comply. 
 
From the technical reporting to date, it appears that there is definite potential for construction noise and 
vibration to cause negative social impacts for those living, working, and/or recreating near some sites and 
construction activities.  Those living at or near Coalgate could be most affected.  Likewise those living 
along the main construction traffic routes (e.g. SH77) could be affected by the noise of heavy construction 
vehicles (see below). 
 
Planning for the project has included identification of possible noise avoidance and mitigation measures, 
including options for restricting the hours of construction work around sensitive areas such as residences, 
settlements and other sensitive areas.  CPW intends to incorporate such measures into a Noise 
Management Plan to be drafted prior to construction commencing.  This document, among other things, 
will cover 
�  noise standards and limits 
�  noise control methods and best management practices 
�  contingency plans in the event noise limits are exceeded 
�  monitoring 
�  complaints procedures. 
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Recommendations: 
It is recommended that in the preparation of its noise management plan, CPW: 
�  assess the current baseline noise environment 
�  conduct additional technical studies to assess the potential impacts for residents of 

Coalgate and those living close to site where construction noise could be a problem 
�  review the structural integrity of any buildings in the area that could be affected by 

vibration and/or blasting  
�  consult directly with potentially affected people and communities to seek their input into 

decisions on proposed operating hours, the identification of any buildings that could 
be significantly affected by vibration and/or blasting, project noise performance 
standards, decisions on the type and placement of any noise barriers and buffer zones 
(where required), procedures for advising local people of sudden noise events such as 
blasting, and procedures for dealing with excessive noise events, complaints, and 
negative effects on welling. 

 
 
4.2.4 Construction Traffic and Road Disruption  
Road traffic generated by the scheme construction could have consequences for people sharing roads in 
the Central Plains area with project-related vehicles, as well as for people and communities located 
alongside favoured transport routes.  Possible sources of impact include 
�  heavy and other vehicles travelling back and forward to construction sites via public roads 
�  disruption to traffic due to temporary crossings, road closures, and detours 
�  severance of existing roads, especially in the Waianiwaniwa Valley  
�  loss of, or disruption to, access to public recreation sites 
�  construction traffic noise. 
 
In addition to the effects of dust and noise, the perceived potential impacts on people from increased local 
traffic and road disruption include 
�  temporary negative impacts on health and wellbeing, including increased stress among commuters 

and other road users due to increased traffic, delays, and fears about road accidents 
�  reduction in the quality of the living and working environment, including temporary negative 

effects on the quality of local roads and related structures, increased risk to personal health and 
safety (from accidents and delays in accessing urgent medical assistance or emergency services), 
reduced access to public recreational sites, and temporary and permanent loss of established travel 
routes 

�  economic loss, through increased travel costs due to the need to take longer routes because of 
severance of existing travel routes (affecting all the residents of and visitors to the Waianiwaniwa 
Valley), road/traffic delays, disruption to tourism and recreation-related traffic, disruption to farm 
management and access, (including decreased ability to move farm stock on local roads), and 
possible increased road-related rates 

�  temporary negative community impacts, through disruption to school bus routes and disruption to 
community activities 

�  institutional impacts, through maintenance and the increased workload on road and transport 
regulators. 

 
Such possible effects have been noted in public submissions and during the social assessment fieldwork.  
Residents of the Waianiwaniwa Valley are particularly concerned about major disruption to and ultimate 
closure of Malvern Hills Road and Auchenflower Road (which provide access to Coalgate, Darfield, and 
Sheffield), and the disruption to farm access and stock movement.  The sequencing of property 
acquisition, road closures, provision of alternative new roads, and construction activities in the Valley is 
not clear to residents and causing uncertainty with respect to the construction period.  Elsewhere there is a 
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general concern about the potential effects of increased heavy transport and worker traffic on local roads.  
Some local schools and parents are concerned about possible increased danger to school buses and to 
children being uplifted and dropped off by the buses.  Likewise some are concerned about possible school 
bus delays and increased travel times - which would require changes in routines, schedules, and possibly 
bus routes.  With 12 school buses for Darfield High School alone, disruptions could become problematic 
for school management. 
 
URS has addressed various potential impacts of the construction on the roading network (URS, 26/10/06 
and Transport Statement Addendum, 12/5/07).  This analysis indicates that the vast majority of heavy 
traffic movements will take place within the Waianiwaniwa Valley where construction and dam materials 
are expected to be sourced and concrete batching facilities located.  Based on potential construction traffic 
volumes outlined in the URS report, for a 3 year construction programme there could be in the order of an 
additional 2360 heavy vehicle movements per week (on average) on the public roading network, 2240 
(95%) of which would involve crossings of SH77 near Coalgate.  Construction worker commuter traffic 
(possibly up to 2000 or so vehicle movements per week if private vehicles were to be used) would be in 
addition to this. 
 
URS believes that, given existing traffic volumes, spare capacity on public roads, relatively low average 
construction traffic volumes, suitable detours, and upgrading of intersections, the anticipated construction 
would not have “a measurable effect on the operation of the road network” (URS, 26/10/06).  
Nevertheless, with the anticipated vehicle numbers, local people are likely to experience, or perceive an 
increase in local traffic, especially in the parts of the network away from the main West Coast Road, such 
as near Coalgate and Hororata.  Regular time-critical transport services could experience particular 
problems. 
 
CPW intends that a Traffic Management Plan would be drafted prior to construction commencing (URS, 
2006).  This document, among other things, is expected to cover  
�  likely transport routes 
�  hazard management and signage 
�  stock movement, crossings, and maintenance of access 
�  the management of temporary road closures and establishment of detours 
�  vehicle specifications and performance 
�  traffic and road safety monitoring 
 
Because of the potential for a range of social impacts, it is vital that there be local community input into 
the development of the traffic plan, especially by schools and transport operators. 
 

Recommendations: 
It is recommended that CPW undertake consultation to seek community, landholder, and other 
stakeholder input to the Traffic Management Plan, including on 
�  school bus and children’s safety 
�  hazard reduction 
�  emergency and road accident procedures 
�  procedures for dealing with complaints and loss of access to properties, 
�  performance standards for detours, avoidance of delays, and vehicle crossings 
�  standards for heavy vehicle operation on local roads, especially near settlements 
�  traffic noise control 
�  traffic dust control. 
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4.2.5 Farming activities  
The headrace and other canal construction will take place along a number of corridors which have been 
included in the proposed designation.  The Notice of Requirement (Urbis, 2006) indicates that the 
headrace, and the Waimakariri and Rakaia river intakes will affect 61 landowners, many of whom are 
farmers - including scheme shareholders and non-shareholders. 
The establishment and operation of construction access ways, temporary onsite support facilities, 
temporary haulage tracks, and construction-related activities over such properties could have a significant 
but short-term effect on the operation of some farm businesses.  This could entail additional work in stock 
and property maintence, and impose economic costs on the property holder. 
 
Prior to construction commencing, potentially affected property owners should be consulted about the day 
to day avoidance and management of construction affects outside of the area acquired by CPW for the 
development. 
 
 
4.3 Construction of the Waianiwaniwa dam and reserv oir  
 
The most socially affected community in the CPW scheme area is probably the Waianiwaniwa Valley (see 
Section 2.1).  URS’s AEE for Resource Consents Applications to the Canterbury Regional Council 
indicates that the creation of the dam, intake tunnel, storage reservoir, and new roads in the Waianiwaniwa 
Valley will directly affect 29 landowners.  The particular land parcels affected include parts of farm 
businesses, plantations, coal mines, homes, farm buildings, and a rifle range.  In addition, the construction 
of the dam and intake tunnel, and the creation of the reservoir will require the closure of Malvern Hills 
Road and Auchenflower Road, which are the main access roads into the Valley from the south, east and 
north (ie which are used to access Coalgate/SH77, Darfield, and Sheffield and beyond).  The closure of 
these roads is expected to take place at the beginning of the construction. 
 
The affected houses identified by URS include (status as in May 2007): 
�  11 houses to be flooded by the proposed reservoir, 7 of which are full-time owner-occupied family 

homes, 2 are rented out and occupied, 1 is a family weekend residence, and 1 is a recently vacated 
rental property 

�  2 full-time owner-occupied family homes within 300 meters of the lake high water mark 
�  1 full-time owner occupied family home which would be lost to the dam construction 
�  1 full-time owner-occupied family home which lies in the path of a proposed replacement road. 
 
Of the occupied dwellings, eight are associated with the operation of farm business in the Valley, and six 
are rural residences.  Between them, there are approximately 45 full or part-time residents.  The affected 
residences are indicated (as blue circles) on Figure 4.2. 
 
Approximately 1,200 ha of agricultural land will also be lost from 11 farms in the Valley.  Five will loose 
a major proportion of their land, and many of the remainder will loose flat areas that are crucial to their 
farming operations - placing the future viability of their farms and the livelihoods of their owners in doubt. 
 
Local farmers anticipate that at some point there will be an adjustment of the farm boundaries - taking into 
account the land that remains after the lake area is acquired by CPW - with the creation of new properties.  
In this process, which is yet to be discussed among them or with CPW, some who are presently farming 
locally are expected to sell out to their neighbours (or others) and relocate out of the valley, while others 
will be able to stay and continue farming if they have sufficient suitable land.  Among the latter, some 
may continue to live in the Valley, necessitating in some instances the relocation or rebuilding of their 
dwellings. 
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The effects of loss of homes and farm property to the construction could be profound for those households 
affected, and for those who remain in the Valley, including: 
�  negative affects on health and wellbeing for some, especially those forced to abandon homes and 

properties that may have been in the family for many generations, loss of sense of place, and for 
some, the stress of being forced to make unplanned decisions about future life course - including 
relocation, finding replacement homes and properties, etc. 

�  family and community impacts, for example, loss or significant change in the local community 
through reduction in the number of residents and reduction in social networks, loss of 
communication with once near neighbours, and potential conflict over farm reconfigurations.  In 
addition, departure of Valley residents or changes in travel patterns could result in loss of social 
capital from the rural communities of the Central Plains 

�  negative affects on the quality of the living environment (including dust, noise, vibration, visual 
disturbance of the landscape), reduction in transport amenity increased travel times, and potential 
increased hazard exposure (e.g. road dangers) 

�  economic impacts, which could be positive for those who are unopposed to leaving the area or to 
relinquishing farm land and are well compensated for their properties, or those who retain property 
and experience any increased property values.  The economic effects could be negative for those 
facing, among other things, reduced farm viability, increased costs (e.g. for transportation), or 
reduced property values.  The impact on the operative coal mine in Bush Gulley is not clear 

�  negative cultural impacts for the wider Canterbury community, especially through the physical loss 
of cultural, historic, and natural heritage in the Valley. 

 
Loss of use of Malvern Hills Rd, Auchenflower Rd, and the eastern section of Waianiwaniwa Rd will 
remove access to most of the properties in the Valley.  CPW proposes to create new access roads, as 
indicated on Figure 4.3.  These are expected to be built in the project construction phase.  In addition, 
URS has also indicated that existing roads will need to be upgraded early on in the construction 
programme in order to maintain public road access to the north, east and south, especially for those who 
continue to live in the Valley during the construction period and subsequently.  The proposed 
improvements will be to: 
�  the western section of Waianiwaniwa Rd  
�  Hartleys Road - which will be the western link to to Whitecliffs 
�  Pig Saddle Road - which will provide the northwestern link to Russells Flat and Springfield. 
 
At present these roads are unsealed, narrow, steep and winding in some sections, subject to closure in 
winter, and particularly unsuitable for stock trucks, school buses, and daily commuting. 
 
Since properties will continue to be farmed and people will continue to live at the northern end of the 
Valley, any replacement roads will need to be constructed and the proposed upgrades to the remaining 
roads completed prior to closure of Malvern Hills Rd and Auchenflower Rd.  Otherwise, CPW will need 
to keep the northern section of Malvern Hills Road open until the alternative access roads are completed. 
 
With respect to the new road construction, especially along the northwestern fringes of the proposed 
reservoir, local people interviewed during fieldwork expressed concern about the potential for damage to 
property, and disruption to farming activities and to their daily lives from noise, dust, earthmoving etc, and 
the additional work and stress this would cause. 
 
URS and Urbis have indicated that the owners and occupiers of properties and dwellings taken for the 
scheme construction in the Waianiwaniwa Valley would be properly compensated by the scheme under 
the Public Works Act and Resource Management Act (AEE to Canterbury Regional Council, 2006, and 
Notice of Requirement, 2006).  No detailed discussion of compensation has occurred to date between 
CPW and the landowners, although the AEE notes local concerns and issues relating to the process of 
arriving at compensation.  Local residents interviewed for the social assessment have indicated that such 
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compensation should also include consideration for psychological stress, farm, household and social 
disruption, and loss of amenity. 
 

Recommendations: 
Prior to any detailed planning for roads in the Waianiwaniwa Valley and before construction 
activities in the Valley commence, CPW should consult with the remaining residents of the 
Valley over  
�  the timing, sequencing, and management of any road closures and road building 
�  the alignment of the proposed roads and access ways, and 
�  the mitigation and management of the effects arising from roading activities. 
 
In considering compensation to local property holders, CPW address the concerns and 
suggestions of the affected people, including those matters included in Section 8.11.1 of the 
AEE to the Canterbury Regional Council. 

 
 

Figure 4.2:  Affected residences in the Waianiwaniwa Valley. 
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Figure 4.3: Indicative location of replacement roads in the Waianiwaniwa Valley 
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5 The effects of scheme operation  
 
5.1 Scheme Infrastructure and operations activities  
 
As described elsewhere, the CPW project involves establishing the infrastructure for irrigation water 
abstraction, storage, distribution, and disposal.  Once constructed, the scheme infrastructure or works will 
be a permanent feature of the Central Plains landscape.  According to URS (2006) this infrastructure 
includes 
�  3 river intakes and associated structures at two places on the Waimakariri River, and one on the 

Rakaia river 
�  3 off-take canals within the riparian zone of the rivers with river access structures  
�  a 10 km tunnel (about 30 m underground) 
�  a 55 m high, 2 km long earthen dam at the southern end of the Waianiwaniwa Valley, and a 1,200 

ha water storage reservoir behind it stretching 8.5 km to the north 
�  a reservoir outlet canal 
�  a 30 m wide, 5 m deep, 53 km long open headrace/canal, with embankments and cuttings, a railway 

crossing bridge, 3 culvert siphons (passing underneath the Hororata, Selwyn and Hawkins Rivers), 
22 road bridges, and 20 farm access bridges 

�  4 pumping stations (2 near Windwhistle, 1 near Springfield and 1 near Sheffield), plus a possible 
pumping station near the Waianiwaniwa Dam 

�  423 km of open water distribution canals (with surface widths of 6-14 m) located along roadways 
and on private property, 15 km of distribution pipes, many farm access crossings, and a series of 
small local pumping stations 

�  a series of bywash channels feeding to wetland areas (totalling 2.4 ha) adjacent to the Waimakariri, 
Selwyn, and Rakaia rivers. 

 
Many of these structures will be visible to local residents and visitors to the Central Plains area, and, in 
many cases, accessible from public roads. 
 
URS (2006) has outlined the main activities involved in the operation of the CPW scheme (see Section 
3.14 of the AEE to the Canterbury Regional Council) including.  
�  abstraction of water from the rivers during permitted periods 
�  channelling water from the river off-takes into a) the tunnel and then the reservoir in the 

Waianiwaniwa Valley, b) the scheme headrace (from either intake) and c) pumping the river water 
directly into water distribution races 

�  storing water in the Waianiwaniwa reservoir, and during periods when river abstraction is not 
permitted or insufficient, discharging that water into the headrace 

�  abstraction of water from the races by scheme shareholders and spray or drip irrigating it onto 
pasture and crops 

�  discharging surplus water into the bywash wetlands  
�  maintaining the river intakes, including river training works in the river beds (approximately 

monthly for each intake), flushing of intake sediment ponds (approximately weekly), and cleaning 
of fish screens using automated cleaners 

�  mechanical removal of sediment from the intake canals and headrace (every few years), and 
distribution races 

�  running and maintaining pumping stations. 
 
There are a number of ways in which the scheme’s infrastructure, operation, and maintenance could 
directly or indirectly impact on people of the Central Plains area and beyond.  As noted from the SIA 
fieldwork, the submissions, and examination of other developments, these could be through change in the 
socio-economic environment and through change in the biophysical environment, for example through: 
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�  changes in the land use in some areas - generating social-economic changes, such as changes in the 
population and its composition, settlement pattern, way of life, and economic activity.  These 
induced socio-economic impacts are described and evaluated in Section 7 of this report (the 
impacts of land use change) 

�  alteration to the nature and quality of the landscape by introducing new permanent “structural” 
features, including the large storage reservoir/lake and dam, extensive canal system, and electricity 
supply structures, and by changing the appearance the farmed area put under irrigation, including 
new farm-related structures, and the removal of trees and shelter belts 

�  changes to the atmospheric conditions by, for example, increasing the area and amount of surface 
water in the Central Plains and Waianiwaniwa Valley area, and reducing the amount of farming-
related and environmental dust 

�  increase in the amount and nature of environmental noise 
�  the introduction of new risks, such as those associated with new structures 
�  changes to the road network and access to public and private space 
�  change in the quality and amount of groundwater of the plains 
�  change in the quality and amount of down-stream surface water, especially to the east of SH1, and 

reducing the flow in the Rakaia and Waimakariri Rivers (see Section 8 of this report on the impacts 
on recreation) 

�  the introduction new non-farm activities to the area (e.g. recreation on the reservoir). 
 
In addition, the nature of the ownership of the proposed scheme and the distribution of benefits and costs 
of its operation, have social equity implications, as discussed below. 
 
The impacts on people and communities arising from such changes could be negative for some 
individuals, households, groups and communities, and positive for others.  These impacts are noted below. 
 
 
5.2 Long-term landscape change  
 
A number of submitters and those interviewed during the SIA fieldwork expressed concern about 
permanent changes to the appearance of their local living environments, recreational places, and the 
Central Plains landscape.  These possible changes are mainly associated in people’s minds with the 
introduction of new and visually intrusive/obstructive structures, the removal of shelterbelts on the Plains 
to make way for large scale irrigation equipment (also associated with loss of privacy and increased wind 
exposure), and a major change to the aesthetics of the Waianiwaniwa Valley.  Residents of Coalgate are 
especially concerned about the loss of their existing pastoral outlook and the potential visual and 
psychological impact of having the proposed dam nearby. 
 
According to the landscape consultants for the project, the main scheme structures will be visible in the 
landscape, especially in the early years of the scheme’s operation when the intakes, canals and dam will 
“be raw looking and have high impact, thus affecting the degree of natural character” (Chris Glasson 
Landscape Architects Ltd, 2005).  Residents of Coalgate are especially likely to experience a loss of 
existing amenity during this period.  Depending on the viewing place, the headrace canal could be ‘an 
incongruous element cutting across the grain of the landscape” (ibid).  However with various proposed 
landscape enhancement measures, the consultants believe that the appearance of the various structures will 
soften with time and they will become more integrated into the landscape, and potentially accepted as part 
of it, thus having less long term social effect. 
 

Recommendation: 
Given the public concern over possible long-term landscape change, it is important that CPW 
seek community input to the design of landscape impacts mitigation and enhancement 
measures and plans. 
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5.3 Atmospheric/climatic change  
 
Interviewees and submitters have expressed concern that the scheme could increase the amount and 
frequency of fog/mist on the Central Plains and in the Waianiwaniwa Valley, which would reduce the 
quality of the living and working environment, reduce vistas and road visibility, and potentially cause 
health problems, especially for those whose respiratory function is already comprised. 
 
Among residents of Waianiwaniwa Valley and Coalgate there is particular concern that the operation of 
the reservoir will generate unacceptable odours, especially during the early years of the reservoir’s 
operation.  In the longer term, some have noted that when the bed of the reservoir is exposed, vegetation 
(especially weeds) could become re-established, perpetuating a cycle of rotting and odours.  In addition, 
there are concerns that when such draw-down occurs, the reservoir margins will dry out causing local dust 
storms/clouds. 
 
No technical studies appear to have been done on the potential for microclimatic changes with the scheme 
in place. 
 
The AEE to the Canterbury Regional Council (URS 2006) acknowledges the possibility of dust storms 
when the reservoir is low.  Where such dust is considerable and intrusive, it will reduce the quality of the 
local living environment in the summer months when people spend more time outside, require additional 
cleaning work by local householders, and possibly reduce the recreational amenity of the reservoir, if it’s 
usable in the low-water period. 
 
Technical studies show that there is potential for hydrogen sulphide, a malodorous gas generated by 
rotting vegetation, to be produced by the reservoir, as occurred at the Opuha Dam.  This could especially 
happen during periods of rapid draw down.  The smell of the released gas could reduce the quality of the 
living environment for local residents, and reduce the areas attractiveness to visitors at certain times.  Such 
odour would be minimised by clearing vegetation from the Valley floor prior to the filling of the reservoir, 
and by drawing down water from the upper layers of the reservoir, rather than the colder bottom layers 
where hydrogen sulphide is produced.  
 
Collectively, these possible longer term changes in climate and air quality could negatively impact the 
attractiveness and people’s enjoyment of the area, especially the Waianiwaniwa Valley. 
 

Recommendations: 
It is therefore recommended that CPW  
�  Investigate the potential for long term microclimate change (including fog incidence) 
�  In its proposed scheme operations and  management plans include provisions for 

monitoring and actively managing reservoir-related dust and odour, along with 
procedures for recording and responding to complaints. 

 
 
5.4 Ongoing Noise  
 
5.4.1 Scheme operation noise  
As discussed in Section 4, additional noise in peoples’ living environments can have undesirable 
psychological and social effects.  The operation of the scheme will introduce additional noise, including 
that of pumping stations, and the sound of water falling through drop structures, etc, which could be 
disturbing to nearby residents.  This is confirmed in URS’s preliminary assessment of operational noise 
(2006). 
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URS has indicated that to avoid and mitigate such noise, and to meet the District Council noise standards, 
pumping stations will be enclosed in suitable noise abating buildings or enclosures while drop structures 
will be located away from residences.  URS believes that with such measures in place operational noise 
will not cause adverse effects.  Some localised daytime noise, similar to that which already occurs in the 
area, is likely to occur during periods when the headrace and other canals are being cleaned using 
mechanical equipment. 
 
5.4.2 Recreational use of the Reservoir  
Some submitters and people interviewed for the SIA are concerned that the recreational use of the 
reservoir will introduce new and unwanted noise into the tranquil rural environment, particularly through 
the use of power boats and jet skis.  There may be little that can be done to mitigate such noise other than 
to ban power boats and jet skis from the reservoir.  However, this could reduce the recreational value of 
the reservoir to some potential user groups, including some residents of the Central Plains. 
 
5.5 Risk Environment  
 
5.5.1 Dam and canal failure  
There is a considerable amount of anxiety among Coalgate’s and other local residents about the dangers 
posed by a breach or overtopping of the proposed Waianiwaniwa dam.  Likewise others in the district 
have concerns about the consequences of a breach in the headrace.  For example, in a postal survey of the 
community conducted by the Township Committee in July 200515 “hazard of dam failure or overspill” was 
ranked the highest concern by the respondents’, and as noted in Section 3, this community concern has 
continued despite assurances from the project planners, with some pointing to the failure of the Opuha 
Irrigation Scheme dam to illustrate their concerns. 
 
Major failures of earth dams and embankments are not unheard of.  For example, in its Dam Safety 
Assurance report (2006) URS notes that world-wide, since 1950, 0.5% of embankment/earth dams over 15 
m have failed.  Such failures have typically been due to overtopping, seepage, or structural failure.  Some 
recorded failures have been associated with extreme events such as severe floods, landslides, and large 
earthquakes. 
 
While there is a technically low likelihood of dam or headrace failure, if it occurs it could result in 
massive flooding of Coalgate, other settlements, and/or the surrounding countryside, causing damage to 
homes and farm property, damage to local infrastructure, injury, and loss of life. 
 
The assessment of the various risks to the proposed dam has indicated the annual probability of various 
types of failure (with the dam constructed to internationally accepted standards).  These range from 1 
chance in 40,000 for a partial dam failure due to flooding during construction, to 1 chance in 750 million 
for a dam breach due to a large earthquake.  Under normal operating and environmental conditions the 
annual chances of a dam breach would be 1 in 10 million.  Taking all possible causes, the annual chances 
of the dam failing have been estimated at 1 in 4 million.  URS therefore concludes that the technical 
likelihood of the failure of a correctly built dam is extremely low.  The URS analysis indicates that, in 
comparison with known risks, the chances of an individual in the local community dying from a failure of 
the dam are 60 times lower than their chance of dying in an aircraft accident, and 670 times lower than 
their chance of dying in a motor vehicle accident. 
 
URS provides no analysis of the risk of failure of a headrace embankment 
 
Psychological studies show that while the technical likelihood of a catastrophic unforeseen event such as a 
dam failure might be extremely low, some people will continue to experience fear and uncertainty about 

                                                 
 15 200 questionnaires were distributed and 70 responses received (a 35% response rate) 
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the dam due the perceived scale of the consequences.  In risk perception studies this has been termed the 
‘dread’ risk. 
 
5.5.2 Loss of life from drowning  
A number of individuals, families, and groups have noted that there could be an increased risk of loss of 
life from  
�  drowning (in the reservoir, canals, headrace, or water races) 
�  recreational river users being swept into intake structures on the rivers 
�  drowning of fishers and other river and stream users due to unexpected discharges of water into the 

Waimakariri, Rakaia, and Selwyn Rivers (e.g. emergency bywash discharge, flood discharges, or 
sediment flushing). 

 
Rural people are very aware of the dangers that on and off-farm waterways, water races, ditches, ponds, 
and troughs (however small) present to children.  Awareness of such dangers has been increasingly 
promoted in rural areas.  Consequently there are particular concerns among local parents and schools 
about the future safety of their children around the scheme waterways.  In human terms, even one death by 
drowning or serious incident would be completely unacceptable to the community (and, indeed, to the 
scheme owners). 
 
URS (in a memorandum to SDC on public safety, 26/10/06) has reviewed the risks to the public from the 
intakes, canals, lake and other structures.  It notes that CPW intends to fence the canals using post and 
wire fences, but that security fences will not be put in place.  In this sense, there will be unrestricted access 
to the canals by the general public and residents of farms over which canals pass, and that recreational use 
of the canals will be possible.  URS has acknowledged that risks of drowning will exist, as they do in 
existing irrigation and water races in the district and Canterbury, hence no specific safety measures are 
proposed for the canals.  However, among those interviewed for the SIA, piping of the distribution water 
was seen as a safer option than having many kilometers of open water races, and the proposal to replace 
the upper Waimakariri intake race with a tunnel was considered a significant improvement in the scheme’s 
design. 
 
URS notes that the Waianiwaniwa reservoir will provide new opportunities for water-based recreation, 
and hence there will be a risk of accidents and drowning.  Trees in the Valley will be removed prior to 
flooding, removing the likelihood of boats running into submerged stumps and logs.  With respect to the 
outlet towers in the reservoirs, URS has stated that they will be guarded by protective barrages, and 
warning signs will be put in place. 
 
With respect to concerns about river users, especially kayakers, being swept into the intakes of the 
scheme, URS has identified the potential risks and believes that: 
�  the design and length of the Upper Waimakariri and Rakaia River intakes is such that they would 

enable a kayaker who enters the long diversion channel to exit safely in plenty of time and without 
difficulty 

�  there is potential for a kayaker to be drawn into the Lower Waimakariri intake and become trapped 
against the ‘trash rack’ that covers the intake.  Consequently CPW plans to install an additional 
safety barrier - in the form of inclined bars that would deflect large objects, kayaks, and people 
away from the trash rack and into a safe area. 

 
The risks to river anglers and other riparian zone users from unexpected maintenance discharges could be 
reduced by advanced publication of CPW’s programme for sediment pond flushing. 
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5.5.3 Risk Management  
In the AEE (Section 9), URS has indicated that prior to project construction, CPW will develop a Health 
and Safety Plan that will cover  
�  construction activities 
�  hazard identification, management and mitigation 
�  public consultation and information sharing 
�  emergency protocols 
�  incident reporting. 
 
In addition URS has suggested CPW may also prepare, a Risk Management Plan, Stormwater 
Management Plan, and Spill Contingency Plan. 
 

Recommendation: 
Given the level of community concern about the perceived risks to public and personal safety 
as outlined above, it is strongly recommended that in the preparation of its Health and Safety 
Plan CPW should address risks to the public, property and infrastructure arising from the 
operation of the scheme and its infrastructure and include procedures for identifying, 
monitoring, and managing threats to public safety, and providing emergency warnings for 
emergency and maintenance water discharges. 
 
Preparation of the plan and the design of any warning systems should be done in consultation 
with local communities and give due consideration to matters of insurance and community 
recovery from emergencies and incidents. 

 
 
5.6 Changes to roading, traffic, and access  
 
5.6.1 Roading network  
A number of interviewees and submitters have expressed concerns about permanent change to the roading 
network, resulting in inconvenience, loss of current freedom of movement, and additional transport costs. 
 
Permanent changes to the roading network are most likely to occur in the Waianiwaniwa Valley (as 
described in Section 4).  Those who remain in the Valley after the lake is created, especially on the 
western side, will face longer road journeys to Christchurch and local townships.  For example, a journey 
from the Waianiwaniwa Valley to Glendale (where some have second farms) will be twice as long by road 
than at present, and driving stock by local roads out onto the plains will become unviable.  In addition to 
the inconvenience and extra time involved in taking alternative or new routes, residents of the valley will 
incur on-going additional costs because of the loss of roads to the reservoir.  As noted, CPW should 
consult with local residents over the planning for any new roads and access ways. 
 
Elsewhere, there are not expected to be any road severances or closures, and only minor alterations to road 
alignments.  As noted above, there may be some increased risk of road accidents during the early years of 
the scheme as road users become used to new bridges, alignments etc.  In some cases, road alignments and 
intersections will be improved due to road works that were put in place for the project construction. 
 
Some local people have suggested that there could be a loss of access to farm properties due to the 
establishment of the canals and water races.  However, CPW/URS and its traffic consultants have 
indicated that property access will be retained through the provision of crossings/bridges, and that all 
existing access ways to public recreational spots (e.g. the Waimakariri gorge bridge area) will be retained. 
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5.6.2 Traffic volume and type  
A number of local residents have noted that changes in the land use under irrigation, especially to dairy 
farming, will increase the amount of traffic on rural roads in the central plains.  They particularly note that 
there will be more milk tankers, rural transport of various kinds, and more farm worker vehicles, which 
together could 
�  increase the chance of road accidents 
�  cause delays and inconvenience for existing road users 
�  generate more noise for those living along favoured routes. 
 
5.6.3 Road accidents  
With more vehicles on the road, there will be more chance of road accidents.  However, a long term local 
transport operator noted that there are likely to be fewer stock trucks than at present, and that nowadays 
professional drivers are well trained, closely monitored in terms of speed and safety, and have low 
accident rates.  There is little official data available regarding milk tanker accidents specifically, though in 
2005/06 OSH recorded one fatal crash in New Zealand.  In this case the tanker driver died when his tanker 
left the road trying to avoid an oncoming vehicle that crossed the centre line16.  General data on truck 
accidents collated by the Land Transport Safety Authority (LTSA) indicates that in most fatal crashes 
involving trucks and other vehicles, 80% of the victims are not truck occupants, i.e. the lighter vehicle 
sustains more damage.  In New Zealand, truck drivers are only responsible for causing a third of the fatal 
accidents in which they involved, and less than half of the non-fatal accidents.  In short, while there may 
be more milk tankers and trucks on local roads (and potentially more risk) in the future, if accidents occur 
they are more likely to be caused by other road users.  Nevertheless, during the expected expansion of 
dairy farming in the district the dairy industry will need to pay particular attention to the operation of 
tankers in rural townships and in relation to school bus schedules and operations. 
 
According to the traffic assessment for the project, there is sufficient capacity in the existing road network 
to absorb any likely farming-related increase in local traffic without reducing the level of service. 
 
 
5.7 Changes to surface and groundwater  
 
The submissions on the CPW scheme and the two rounds of SIA studies revealed a range of community 
and public concerns about the long term quality and quantity of surface and groundwater in the Central 
Plains area and downstream.  These include 
�  the consequences for people’s health and the environment of potentially reduced surface and 

groundwater quality due to more intensive land use and human settlement in the scheme area - 
causing possible increased nitrate and other farm runoff to surface water, nitrate etc. leaching to 
groundwater, and contamination from cows and septic tanks 

�  the consequences for people’s living and working environments and farm management of scheme 
bywashes and discharges to downstream water bodies - giving rise to a possible wetter environment 
on the lower plains and in the Ellesmere area, and local flooding/ponding. 

�  the consequences of reducing groundwater abstraction for irrigation (e.g. aquifer recharge by 
polluted or contaminated water). 

 
At the same time, local people note various possible social and economic positive effects of changes in 
ground and surface water, for example 
�  aquifer recharge and increased groundwater levels - resulting in greater water security for farmers 

and other water users downstream, and reduced local competition for groundwater resources 

                                                 
 16 In the same period, OSH recorded 17 on-farm fatalities in New Zealand, 7 of which were in the Canterbury-

West Coast region (OSH, 2006), and mostly involving the operation of tractors. 
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�  increased flow in the Selwyn etc rivers, resulting in a healthier and more attractive environment, 
and more recreational opportunity downstream. 

 
Technical studies conduced for CPW by Aqualinc Research Ltd (2006) and Kingett Mitchell Ltd (2006) 
confirm many of the potential changes in ground and surface water quantity and quality.  In particular they 
note that 
�  groundwater levels on the CPW scheme area and below appear to be declining 
�  the operation of the CPW scheme will cause “significant increases” in groundwater levels south of 

the Selwyn River, resulting in significant increases in the base flows of the normally dry Selwyn 
and Irwell Rivers.  Increased flows from ground and surface water sources are likely to improve the 
quality of the water in the Irwell River and streams around Lake Ellesmere though not in the 
Selwyn, while low lying areas are more likely to be inundated and experience microbial 
contamination. 

�  land use intensification will degrade the quality of groundwater and surface water downstream of 
the scheme area due to an increase in the amount and concentration of nitrates entering both 
systems.  Where the groundwater table is less than 5m, there will be an increased risk of microbial 
contamination of drinking water bores. 

�  The inflow of fresh water to Lake Ellesmere is likely to increase, and to maintain its present levels, 
the opening of lake outlet to the sea will need to be more frequent - resulting in no significant 
change in the lake’s water quality. 

 
From the available data, an increase in the flows in the Selwyn and Irwell Rivers downstream of the 
scheme area, and an increase in the groundwater water levels, could potentially have both positive and 
negative effects on people and communities of the affected areas: that is 
�  an improvement in the living environment,  
�  possible increases in recreational opportunity (especially in the Selwyn River),  
�  increased risk of localised flooding with attendant damage to farms and property 
�  increased risk of ill health due to pollution of potable water supplies. 
 
To avoid the possible negative effects to the environment and people of water pollution from scheme 
operation and intensified land use, CPW/URS has proposed to introduce a binding code of sustainable 
farming practice for those participating as shareholders in the scheme.  This is expected to address, among 
other things, fertiliser use practices and standards, stocking levels, stock management near waterways, and 
riparian zone/strip protection.  In addition, features have been designed into the scheme to reduce bywash 
effects - such as the incorporation of wetlands to filter sediment prior to bywash discharge to rivers. 
 

Recommendation: 
While the proposed mitigations may help avoid or reduce the potential impacts on water 
quality, and thence to people, CPW will needs to monitor the issue of possible flooding of low 
lying areas outside the scheme area, any damage to people’s environments (including health) 
and property that might result, and how such impacts might be compensated for and/or 
actively avoided or mitigated in the design and operation of the scheme. 
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5.8 Social equity  
 
The development and operation of the Central Plains scheme will have different impacts on different 
sections of the population.  Those who stand to be significantly negatively affected will not necessarily be 
the same people who are likely to benefit directly from having improved access to irrigation water.  The 
issue of the social equity of the scheme seems especially to be foremost in the minds of those who stand to 
suffer negative impacts on their material wellbeing and livelihoods, quality of their physical living 
environment, and health and wellbeing, and among those who are concerned about the affects on local 
communities and their development. 
 
For some, the equity issue centres on the private capturing of the benefits of a public or societal asset (i.e., 
the water in the rivers).  In particular, the CPW shareholders and scheme promoters are seen as advancing 
a project in the name of the wider common good (i.e., the development of the Canterbury and national 
economy) when most of its benefits will actually flow to a limited number of shareholding landowners 
(who will also benefit from an increase in their property values) and those with whom they do business. 
This issue is addressed further in the economic impact assessment and cost benefit analysis by Philip 
Donnelly and Associates (2007). 
 
The landholders of the Waianiwaniwa Valley, especially those who are not scheme shareholders on the 
Plains, stand to gain no direct benefits from the CPW scheme (such as access to irrigation water), and 
furthermore, will suffer substantial negative social, psychological, and economic impacts through the loss 
of their land, homes, farm buildings, roads, community, air quality, and way of life for which they expect 
to be offered only the statutory minimum compensation.  And these impacts will not be offset by the 
creation of a reservoir that might be useable for recreation, or by any jobs that might be created during the 
construction or subsequently.  The social inequity of this situation is seen as being further reinforced by 
CPW becoming an Acquiring Authority under the RMA , thus limiting the local landowners’ and 
residents’ rights to maintain their landownership and use rights, and to seek compensation on the basis of 
willing buyer-willing seller as would occur in a development done by a private corporation or developer. 
 
Likewise, those who live in the townships, especially Coalgate, who do not participate directly in the local 
agricultural sector see themselves as having to cope with the negative effects of the construction on their 
lives without receiving compensation, and required to adjust to a reduced level of amenity and increased 
level of risk in their living environment in the long term.  Outside the Central Plains area, in the long term, 
some landowners and residents to the east and southeast of SH1 are likely to encounter ground and surface 
water problems yet gain few direct benefits from the CPW scheme, while other landowners in the area will 
benefit from higher water tables.  Recreationalists from throughout the Canterbury region whose sport or 
activity depends on high and variable flows in the two rivers also see themselves as likely to be net losers.  
 
In terms of social equity, therefore, those who will gain economically from the project are, for the most 
part, not the same people as those who stand to suffer significant negative social effects.  This is giving 
rise in the community to a sense of a looming social injustice.  Without a resolution of these issues, the 
long-term consequence could be community polarisation, social conflict, and a significant loss of social 
cohesion, especially in the early years of the scheme.  As noted in Section 3, there are signs that this is 
already beginning to happen. 
 
Mitigation options for social equity effects include the full range of mitigation and compensation options 
discussed for affected people, as well as the ongoing community liaison mechanism discussed in 
Section 8. 
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6 Social effects of land-use change under irrigatio n 
 
6.1 Comparative research on land use change under i rrigation  
 
The use of comparative cases is an integral part of social impact assessment methodology (Taylor et al., 
2003).  Comparative cases are used in a robust analytical process to develop scenarios of change for a 
similar project in another social context (Taylor et al., 2004).  The development of a scenario of change 
should treat the new project area as dynamic, and account for changes that are taking place anyway, 
without the project in question. So where possible, comparative cases should utilise longitudinal analysis 
of social change in the relevant social contexts examined. 
 
There are number of researched sources of comparative case data for large scale irrigation development in 
the Canterbury area.  These cases range from the Lower Waitaki River in the 1970's (Houghton, 1980) to 
the more recent Opuha Dam in South Canterbury17 (Harris et al., 2006).  The social research base includes 
information from public science funding (Foundation for Research Science and Technology) and research 
by the Ministry of Agriculture (Ford, 2002), as well as research commissioned by Central Plains Water 
(Butcher Partners, 2000). 
 
The comparative research shows there are community level changes associated with new land uses under 
irrigation, including changes in demographics, farming systems and the nature of farm work, and the 
dynamics of rural communities.  Furthermore, while positive social benefits are often attributed to 
irrigation, it is evident that rural areas need to be active in maximising the social benefits and managing 
social costs (McCrostie Little and Taylor, 2001). 
 
When irrigation water reached pastoral farmers in the 1970s and 1980s, the hey day of major community 
irrigation schemes in the Lower Waitaki, Amuri and Waipara areas of Canterbury, they had few 
expectations of radically changing their farming systems.  Water was seen primarily as a vital insurance 
against drought.  When irrigation was first discussed for the Amuri, for example, it was not envisaged that 
there would be land-use change, just more intensive sheep and beef farming systems.  The New Zealand 
Planning Council and Centre for Agricultural Policy Studies, Massey University (1982:55) suggested 
tentatively that irrigation might make dairying more attractive.  The report acknowledged that most 
farmers believed that irrigation would lead to more intensive sheep systems, with some possibility of land 
sub-divided for horticulture. 
 
The research since then shows a clear lesson learnt by farmers and rural communities that the substantial 
investment in and use of water resources for irrigation should not be seen simply as an ‘insurance’ against 
perverse climate.  With sophisticated irrigation technology in spray and sprinkler systems the full potential 
of water application came to be realised by farmers. The application of water becomes a central new farm 
function with substantial associated technology, capital investment and changes in patterns of work.  
Therefore irrigation was often linked to youth and enthusiasm, and in many instances to new farmers, 
particularly dairy farmers.  In terms of life style changes, Blake and Taylor (1984:9) found that when 
considering the move into irrigation “Almost families did not, in fact, anticipate fully the changes that 
would eventuate”.  In contrast to sheep and beef farmers, dairy farmers always see irrigation as a basic 
management tool in their farming system. 
 

                                                 
17The study involved interviews with irrigated and dryland farmers and other businesses in the area, 
development of a model of the local economy and assessment of the flow-on effects of irrigation. 
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6.2 A descriptive scenario of social change with ir rigation  
 
This assessment has drawn on the above research to develop a general, descriptive model of land-use 
change and consider social change accompanying irrigation.  It should be emphasised that this model has 
evolved as more information has become available, and to reflect changing attitudes and responses by 
farmers towards investment in irrigation, irrigation technology and changes in farming systems, 
particularly conversion to dairying. 
 
The available research shows successive ownership and land use changes coming in waves after the 
introduction of irrigation.  On the Waitaki Plains, for instance, many established, dry-land, sheep farming 
families sold their farms and were replaced by younger families.  These new farmers modified traditional 
farming systems with the support of an accessible and regular water supply.  They invested heavily in 
farm improvements, upgrading pasture for cropping and sheep and later for dairying, and building bigger 
and better homes and farm buildings.  The Amuri area later replicated the Waitaki experience with farms 
there changing ownership and with a substantial shift to dairying. 
 
To summarise the waves of change identified: 
 
During the first wave, existing pastoral farmers improve their traditional farming base of stock breeding, 
meat and wool production, and some cropping.  They view on-farm irrigation as labour and capital 
expensive.  Older farmers are reluctant to incur additional or new debt and can find the work too 
physically demanding so they retire in favour of the next generation. 
 
The second wave of new-generation farmers make major investments in irrigation plant and structures.  
They increase stock numbers and productivity but generally retain the same production base.  These 
farmers discover that sheep farming and irrigation are not always compatible, some suffer from the results 
of over-capitalisation, so they sell their properties to irrigation farmers. 
 
Some second-wave farmers do radically change their production base to incorporate more intensive arable 
farming, dairying or horticulture.  They realise that the full potential of land and water lies in new land 
uses.  The shift to dairying may be achieved via interim changes, such as bull beef raising, winter dairy 
run off and in some cases share milkers.  It is, however, likely that these farmers will not make the total 
change to new forms of farming such as dairying themselves, electing eventually to sell, retire or farm 
elsewhere. 
 
By now, widespread changes in land use and farm ownership have taken place.  Newcomers have bought 
into converted farms or directly convert them once they take over a property.  They are usually dairy 
farmers by choice and experience and frequently arrive in the district from an established dairying area.  
This third ‘wave’ of irrigation farmers reinforces the ‘new’ dairy economy in the host district. 
 
The fundamental dynamic of these waves of irrigation development is the interlinked changes of farm 
ownership and land use. Ownership changes impact on characteristics of farm families, demographics and 
the social structure of the host community, its settlements and small service towns. 
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6.3 Land use change likely with CPW  
 
The changes in land use and farming that have taken place in recent years in the CPW command area are 
described in the profile of farmers and command area above (Section 2.2).  It is very evident that the 
command area and nearby communities have already changed substantially over the last 20 years as a 
result of conversion to dairying (driven by ground water irrigation) and subdivision of farm land into rural 
residential and lifestyle blocks. 
 
The general model of land-use change under irrigation, and associated changes in farm ownership and 
demographics will therefore only happen in a partial way in the CPW context.  Andrew Macfarlane 
confirms this expectation of a modest change in his scenario of land-use change used for the analysis of 
on-farm impacts.  He makes the following assumptions about CPW land uses in the operation phase: 
 
There are an effective 85,000 ha inside the command area of which 60,000 ha will be irrigated by CPW - 
approximately half is already in irrigation and half of this area (ie 15,000 ha) will convert from their 
current irrigation sources and half continue their existing irrigation, resulting in a total of 75,000 ha 
irrigated in the command area. The other 10,000 ha will be dryland associated with irrigation and therefore 
an important part of the total mix of land in the area’s farming systems.  Harris et al., (2006) confirm the 
importance of the economic benefit to these associated lands from the experience at Opuha. 
 
Of the 75, 000 ha irrigated, Macfarlane assumes a full change scenario of: 
 
�  46,500 ha dairying 
�  15,250 ha intensive cropping 
�  10,250 ha mixed livestock, dairy support and cropping 
�    3,000 ha intensive stock finishing. 
 
The major change in this scenario is towards more irrigated livestock, especially dairy farming and dairy 
support.  As discussed in the profile of farming in Section 2.2, however, this trend to dairying is not a new 
trend.  Indeed, it is likely dairy farm conversion will continue in the meantime without the CPW.  There is 
already going to be an increase in both cow numbers and area for the next season (2007-2008) within the 
CPW area to the magnitude of another 3,000 cows, which at the average stocking rate of 3.41 equates to 
an area of at least 880 hectares, bringing the total to 17,220 ha already in dairying.  There is likely to be 
even further change before the CPW is commissioned. 
 
The social assessment has concluded that Macfarlane’s scenario is likely to represent the maximum area 
dairying including current areas.  The ability of the scheme to cater for further development of dairying 
within its command area is governed by a number of factors. 
 
The scheme issued 376,000 shares to land holders within the catchment area of 60,000 hectares, an 
average of 6.26 shares per hectare. Each share equates to 100 mm of water per hectare.  Dairying on the 
lighter soils require a minimum of 750 mm or 7.5 shares per ha18.  So using this figure, 376,000 shares 
divided by 7.5 would mean that 50,000 hectares would be available to dairying if there was the potential 
for the dairy industry to be able to accumulate all of the shares.  But the shares are currently spread over a 
large area of different farming types and thus the potential to access those shares is limited. 
 
Soil type is also a limiting factor in that due to the size of the operations and herds there is a natural 
tendency to utilise the lighter free draining soils around Te Pirita opposed to the heavier soils that are 
better suited to competing uses such as cropping and vegetable production.  Therefore further growth in 
dairying will be centered around the area between the Rakaia and Selwyn Rivers, and the lower area 

                                                 
18See the Irrigation Water calculator on the Ritso Society website (www.ritso.org.nz) 
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across Kirwee and Aylesbury.  Te Pirita mentioned already has dairying as its predominate land use so the 
change there would be minimal.  Another limiting factor is the level of DDT residues in the soil and the 
area that could be restricted by this issue is unknown. 
 
In respect to arable farming, while the area under crop is not expected to increase greatly the type and 
intensity of cropping will change.  “Commodity” crops such as wheat and barley will most likely reduce in 
area and be retained more for crop rotational purposes, as it is very difficult for their irrigated production 
to compete economically with dry-land crops in the world grain market.  More intensive crops will include 
small seed production, processed vegetable production and some market gardening and horticulture, 
especially on the smaller properties.  Observers noted the importance of nearby processing and transport 
facilities in Christchurch as well as the large labour pool there in support of crop intensification. 
 
Finally, it should be noted that with irrigation, the current trend to subdivide land for lifestyle blocks is 
likely to slow.  However, without the options for land-use change under irrigation further subdivision is 
highly likely in the command area, especially around Darfield and the townships. 
 
 
6.4 Effects of land use change on the social charac teristics of the district  
 
6.4.1 Further population growth  
Changes in land use can trigger a local perception that the population base of the district has ‘exploded’ 
through the commercial and employment opportunities offered by irrigation - when in fact the growth of 
the population has been more modest.  For instance, between1981 and 2001 the population of the Lower 
Waitaki area in North Otago increased by 15.4 per cent, compared with the overall New Zealand growth 
rate of 18.9 per cent.  The growth in population of irrigated areas therefore becomes most significant when 
compared with the decline in population experienced in many non-irrigated rural districts. 
 
In the case of CPW, however, there is already notable population growth in the command area (Section 
2.2).  Therefore the effect of the scheme over time is more likely to maintain population growth over the 
early years of the scheme than to boost it further.  This continuing growth is based on the projected 
increase in on-farm labour with dairying and other forms of crop intensification.  Ongoing growth in 
population in the command area will continue for at least another 10 years after commissioning, with 
implications for the vitality of the town of Darfield, small rural communities such as Hororata and 
Dunsandel, and social services as discussed below. 
 
6.4.2 More farmers and farm workers  
The CPW will bring more farmers, including farm managers and share farmers, and farm workers, into the 
command area. The number of dairy farmers and farm workers will increase noticeably in the command 
area to become the largest component of the overall farmers and farm worker group.  A ongoing increase 
in the number of farmers and farm workers will maintain the agriculture sector as the main source of 
employment in the district, despite the influence of lifestylers and part-time farmers. 
 
6.4.3 Younger and better educated population  
Land use change will also impact on the age structure of a district’s population. Experience in the Lower 
Waitaki and other areas suggests the number of farmers and farm workers under 30 years of age will 
increase with the further shift to dairying. In the Amuri area of North Canterbury, for example, Hunt 
(1998) found that there was an overall rise in the number of younger to mid-life males and that conversely 
in the same district there was a fall in the 60 years plus age cohort.  Dairy farming families are often in 
their early to middle life cycle and sharemilkers frequently have young children, which suggests a period 
of demographic change with an increase in the proportion of the population aged 14 years and under and 
an increase in the working age group (15-64 years).  While the average age of farmers will increase over 
time, it will remain well below the national average because of the continuing, annual influx of new farm 
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workers and share milkers, and the proportion of working aged people should remain relatively stable for 
at least 20 years. 
 
While the average age of the community may become younger, the expectation that youth and enthusiasm 
will result in a higher rate of participation in community activities may not be fulfilled. The transient 
nature of sharemilking and dairy farm work mean that some families take little part in community 
activities - often a cause of criticism from more established community members as discussed below. 
 
6.4.4 Effect on schools  
As a consequence of increasing population and the proportion of people aged 0-14, declining school rolls 
are turned around with irrigation, and growing rolls are increased further, especially in the junior classes.  
An increased school roll can revitalise a community, particularly where the school acts as a focus for the 
district’s identity.  As roll and staff numbers increase the school continues to operate as a centre for 
educational, recreational and social activities in the community (Taylor et al., 2003). 
 
Changes in rolls between 1996 and 2005 for the eight schools in the scheme area show that while Hororata 
(45 to 94), Sheffield (53 to 65), Kirwee (99 to 108), Darfield primary (181 to 246) and Darfield high (650 
to729) ,have had increases in the number of their pupils, Dunsandel (131 to 106) and Springfield (37 to 
30) have experienced declines.  Furthermore, two other schools (Glenroy and Homebush) in the area 
closed during this ten year period.  The effect of dairying is already evident at Hororata school in 
particular, where at least 25 per cent of children are reported as coming from dairying families. Indeed, 
workers take schooling into account when making decisions about employment and some interview the 
schools before making a decision to take a job on a farm.  Specific points raised about impacts on schools 
include: 
�  school children from new families resident in the area will result in a growth in school rolls with a 

consequent increase in staff and funding as has already happened in Hororata 
�  there will be increased opportunity and demand for specialised teaching in some of the area’s 

schools 
�  schools will have to cope with a greater turnover of pupils, and a greater range of literacy and 

numeracy, with the increased mobility of farm workers causing disrupted learning for any of their 
children to moving from school to school 

�  schools will have to cope with more newcomer children including overseas migrants 
�  the dairy industry and schools need to work together to ensure schools help to attract necessary 

farm workers 
�  a greater range of skills including business acumen amongst people offering themselves for school 

boards of trustees 
�  demand for preschools with two parents working. 
 
6.4.5 Effect on other social services  
Furthermore, a stabilised or even increasing population will have a positive impact on health services, 
sports and recreation facilities, and other social services, thereby strengthening rural communities (Taylor 
et al., 2003).  An increased population is likely to continue to attract funding for Malvern health services 
including support for medical practices and also district nursing services.  The facilities and services at 
Darfield Hospital would be better utilised by an expanded population.  At present there are vet services at 
Dunsandel, Rakaia and Darfield.  These practices are likely to become more specialised in the future.  The 
transport firms will also get more business from dairying but mainly in fertiliser cartage, rather than stock 
(which is important for sheep/beef producers).  With increased cropping, the transport firms will get more 
work carrying bulk products. 
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6.4.6 Effect on employment and businesses in the di strict  
More intensive uses of existing land will provide increased employment both on farm and off-farm in the 
area of the proposed scheme.  While construction will have a positive short-term effect on the district, in 
the longer term additional sales for firms in Darfield, and other smaller townships, derived from increased 
productivity of the agricultural sector, are more important.  Cropping and dairying farms will require 
additional labour, and in the latter case many of the sharemilkers and other workers are likely to come 
from outside the district.  There will also be some loss of employment, however, for shearers and other 
contractors who provide services to dryland livestock farms. 
 
The specific points raised about impacts on employment include: 
�  people resident in the area may lack the skills required by employers and may need to receive 

appropriate training, for example in dairy farm work, irrigation maintenance and building 
�  the type of employment provided to local residents should shift from casual to include more 

permanent jobs 
�  on farm jobs such as farm maintenance, fencing, spraying, silage making, heading, etc will provide 

employment for local contractors 
�  the creation of jobs through the establishment of additional plants to process the expansion in farm 

production, most probably around Darfield or the new industrial areas near Rolleston 
�  people attracted by employment opportunities in the area may choose to reside in Darfield and 

other rural townships. 
 
Additional sales will allow local firms to expand their activities and employ more staff.  A study of the 
intra-regional expenditure of Canterbury farmers (Agriculture New Zealand Ltd, 2001) found that about 
half of overall farm expenditure (working, capital and personal) in Central Canterbury19 is disbursed in 
small towns in the region.  Farmers commonly purchase the majority of direct inputs as close to the farm 
as possible, while services (both professional and semi-skilled) and capital items are purchased in 
Christchurch and Ashburton.  Although dairy farmers incur a lower proportion of their expenditure in 
small towns than both arable and livestock farmers, they still have a major throughput on the local 
economy as their expenditure per hectare is much greater than their arable and livestock counterparts.  The 
specific points raised about the local business sector include: 
�  the firm’s present relationship with local farmers and their loyalty to that firm, will not necessarily 

hold for newcomer farmers, so an effort will need to be made to attract their custom 
�  the extent of the impact of new custom will depend on how dependent the local firm is on the 

custom of local farmers for its financial viability 
�  the type(s) of farm system (e.g. arable, dairy) will influence the demand for local goods or services 
�  the availability of skilled labour to provide specialised goods and services (transport operators are 

reporting a loss of highly skilled drivers to the dairy industry) 
�  opportunities will be created for firms not directly linked to the agricultural sector (e.g. hospitality 

services, food stores, service stations and real estate firms) to generate additional turnover in both 
the construction and operational phases of the scheme. 

 
Another issue is the capacity of the district to take full advantage of flow-on effects from the new land use 
activity and changes in population.  Opportunities will be created for irrigation contractors and supplies, 
building contractors and supplies, dairy equipment, veterinary services, transport, etc.  Some farm workers 
and local contractors will have to change their skills base to take advantage of these opportunities, or in 
some cases to survive where demands for previous occupations are reduced (McCrostie Little et al., 1998). 
 
6.4.7 Effect on farming lifestyles, values and comm unity organisations  
In districts such as Malvern where generational farming is a common practice, the process of farm 
succession provides continuity for farm families.  Thus the introduction of irrigation to the district can 

                                                 
19Between the Waimakariri and Rakaia rivers and including Banks Peninsula. 
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challenge both traditional farming production systems and community stability as new land uses demand a 
different set of farming skills and frequently attract farmers with different occupational values and work 
schedules.  On the other hand, as discussed, newcomers to the community may create additional demand 
for rural services such as primary schools and medical centres, adding to the viability of communities. 
 
Districts undergoing irrigation development undergo considerable social change as ‘old’ families move 
out and are replaced by ‘new’ families.  Potential social divisions are created as the first dairy families 
arrive from outside the district.  Dairy farming is often viewed by other farmers as a lower status 
occupation than traditional sheep and beef farming.  It has very different work patterns with a relatively 
high level of farm workers per farm.  The continual migration of share milkers and dairy farm workers can 
also create feelings of dislocation among long-term residents of the district. In the CPW area many of 
these changes have already taken place and adaptions been made, with some local people making positive 
comments about the contribution of newcomers, while others voice disquiet about new values and 
conflicts of values. 
 
The leadership role of long-standing families, who change their own skills base and upgrade their existing 
production to utilise irrigation, is critical during this interim period.  They help to validate new land uses 
and maintain some sense of stability in the community, and are ‘social anchors’ for the emerging 
community. 
 
Members of community organisations identified that they often struggle to find sufficient volunteers to 
ensure their activities continue at a sustainable level, despite the growing population in the area, 
suggesting newcomers do not always have the time or commitment to contribute.  The volunteer fire 
brigade, sports clubs and so on are struggling for numbers. This problem is common in rural areas where 
since the agricultural reforms of the 1980's there have been greater demands on the time of farm women 
and men who formerly provided much of the voluntary labour for community organisations.  Many of 
these people have more than one job. The increasing number of commuter, or lifestyle families, as well as 
dairy farming, in much of the area of the scheme, has further restricted the activities of community 
organisations as these people often have a different sense of place from that of the older farming families.  
The specific points raised about impacts on community organisations and ways of life include: 
�  the view of some residents that dairy farmers, sharemilkers and itinerant farm labourers are less 

likely to participate in community organisations than other people with agricultural occupations 
�  the increased population attracted by the scheme would provide more volunteers to serve in 

community organisations (e.g. the Fire Brigade, school activities) 
�  the potential rejuvenation of sports clubs by newer arrivals belonging to a younger age group 
�  the potential conflict of values between incoming dairy farmers and pastoral/cropping farmers. 
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Recommendations: 
Prior to commissioning the scheme CPW should provide appropriate information and consult with 
business and employment organisations and agencies, and social service providers, in Selwyn 
District and Christchurch City to discuss ways that the economic and social benefits of irrigation 
and land-use change can be enhanced for the District, and anticipate any problems in a proactive 
way, in particular: 
�  to ensure economic development (including employment) agencies and rural supply firms 

and services are fully appraised of the timing and sequencing of the project 
�  to identify any particular opportunities for business and employment enhancement, such as 

support for recruitment and training of local workers in agriculture and related activities, 
or business development training and support 

�  that data on land use and the number of dairy farms is accurately gathered and made 
available 

�  that ongoing population change and demographic characteristics are monitored including 
analysis of 2011 census data 

�  to ensure schools and social services have adequate information about likely changes in 
demand for their services 

�  to provide community information to incoming workers and families associated with 
farming. 
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7 Recreation effects  
7.1 Impacts on recreational use and values of the W aimakariri and Rakaia rivers 

and other relevant waterbodies and riparian zones  
 
This assessment of impacts on the recreation environment relates to the description of the irrigation 
scheme laid out in the Assessment of Environmental Effects (AEE) prepared by URS Ltd for the Central 
Plains Water Trust. Importantly, it is guided by the information contained in the AEE that water takes 
from the Waimakariri and Rakaia Rivers in a typical year will be mainly during Spring (beginning in 
October) Summer and Autumn (ending in April on the Rakaia and May on the Waimakariri.) During these 
periods there will be reduced water flows in both rivers and a stabilisation in the flow regime of the 
Waimakariri River below the scheme water intakes. The details of exactly how much water will be taken 
daily in these periods and over the year will depend finally on how much Environment Canterbury allows. 
 
This assessment also deals with the impacts on recreation of the construction phase of the scheme, and the 
existence of intake structures, stilling basins and river training works in the river environment, reservoir 
operations, the canal network and downstream affects of the irrigation scheme.20 
 
The nature of the data available on recreational participation in and on the affected water bodies as 
described in Section 2.3 means that it is only possible to make a series of qualitative statements about 
likely impacts on recreation. Some guidance is available from past river recreation impact analyses. Of 
particular importance in this regard is the work conducted in 2003 on the Recreation Effects of Project 
Aqua proposed for the Waitaki River (Boffa Miskell and Rob Greenaway & Associates, 2003) which 
highlights a range of issues that are relevant here. Submissions made to the Selwyn District Council and 
Environment Canterbury on the proposed scheme and the interviews with residents of the areas affected 
have also contributed. The recreation research literature is of value, pointing to the need to examine the 
impacts on opportunities for participation in recreation and the experiences that may be gained from such 
participation.21  
 
This assessment of impacts rests on the assumption that freshwater-based outdoor recreation, whether for 
New Zealanders or international tourists, depends fundamentally on the actual and perceived quality of 
the river and riparian environment. This includes clean water, high quality fish and wildlife habitat, 
functioning natural ecosystems and aesthetically pleasing landscapes to which many recreationists become 
very strongly attached. It also depends on easy access to waterways and riparian zones, often close to 
population centres, which meet the resource demands of a diverse array of activities and people having 
varying skill levels (Ministry for the Environment, 2004; Christchurch City Council, 2001; Sutherland-
Downing and Elley, 2004, pp.10-13). 
 
 
7.2 Impacts of the construction phase of the scheme  
 
The impacts on recreation of the construction phase of the scheme will be mainly short lived but have the 
potential to be considerable in some instances. The construction of the intake and by-wash structures, inlet 

                                                 
20 This report does not assess the impact of future recreation opportunities that may be developed in 
association with the scheme but are not yet identified.  An initial analysis of recreational opportunities in 
the proposed reservoir has been made by CPW but these have not been advanced because the Trust and 
Company intend that they will generally be private promotions.  So this present report can only note that 
there may be opportunities and recommend that they be developed.   

 
21For example, in Backlund, 2005; Bricker and Kerstetter, 2000; Hammitt Backlund, and Bixler, 2006; 
Herrick and McDonald, 1992; Hynes and Hanley, 2006; Karwacki, 2003; Kyle, Bricker, Graffe and 
Wickham, 2004; Sutherland, 1982. 
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and headrace canals, reservoir and related infrastructure will affect in-stream habitat of a large number of 
water bodies (Kingett Mitchell, 2006). This has the potential to negatively impact sports fisheries and 
therefore the fishing experience in the short term. 
 
The size of the scheme will demand a considerable workforce. While it is anticipated that contractors and 
their staff will be based in Christchurch and commute to the various construction sites, if some choose to 
live locally, the available accommodation in the district will be at a premium. Depending on what 
contractors choose to do, travellers could find it difficult to find accommodation in the immediate district 
during the construction phase. 
 
Of greater significance will be the negative impacts on the recreational aspects of visual amenity of large 
scale landscape modification, but these impacts will lessen with time. 
 
The filling of the reservoir will lead to the loss of recreational sites in the Waianiwaniwa Valley including 
the Malvern Rifle Club’s shooting range, and places currently used by weekend visitors for walking, 
cycling, running and 4-wheel driving. Losses of this nature will be deeply felt by some recreationists. 
 
 
7.3 Impacts of intake structures, stilling basins a nd river training works in the 

river environment, the reservoir dam and the canal network  
 
The addition of intake structures and stilling basins in the river environment will be interpreted negatively 
by many recreationists. The Waimakariri and Rakaia Rivers are valued highly for their relatively 
unmodified natural landscapes and such structures and basins will negatively affect some recreational 
amenity values (Sutherland-Downing and Elley, 2004, pp. 29-30; Saville Smith, 1983, p. 12). 
 
River training works, including the building of weirs and bulldozers operating in the river for up to 10 
times a year, will also negatively affect recreational amenity values and have the potential to interrupt 
recreational activity and enjoyment, particularly at times of peak recreational activity (Sutherland-
Downing and Elley, 2004, pp. 29-30). 
 
The infrastructure of the irrigation scheme (structures, basins, river training) has the potential to impede 
access to valued recreational areas. Submitters and interviewees argue that access to rivers could be 
impeded in a number of ways: 
�  the extensive canal network could make getting to the rivers on formed and unformed roads more 

difficult, particularly as the placement of bridges over canals is still largely undecided 
�  the water intake areas, stilling basins and related in-stream infrastructure could interrupt access 
�  the designation of areas of the river and riverbanks of the Rakaia, Waimakariri and Kowai could 

also affect jetboaters’, kayakers’, rafters’, anglers’ and hunters’ access more generally. Jet boaters 
in particular are concerned about the possibility of their access to the Woodstock river access point 
on the north bank of the river in the lower gorge being negatively affected. 

 
Similar concerns are expressed about the negative impacts on recreational safety of the scheme’s 
infrastructure. As noted in Section 5, these include concerns about:  
�  safety around intake areas 
�  safe access for recreational use 
�  danger to the health of recreational users of contaminated water in sites downstream of the 

irrigation area 
�  the potential for drownings to occur in the extensive network of unfenced canals 
�  the downstream dangers of any sudden discharges of large volumes of water as a result of the 

routine flushing of stilling basins and emergency discharges. 
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CPW’s proposals to minimise some of these risks have been reviewed in Section 5. 
 
7.4 Impacts of reservoir operations  
 
The recreational potential of the reservoir, once filled, will vary (see figure below). In typical years, use in 
the months January to July is likely to be limited due to the incremental draining and then refilling of the 
lake. The early part of this period corresponds with the peak of water-based recreational activity in 
Canterbury. This variability will make it difficult for boating and fishing. In dry years these problems will 
be dramatically exacerbated by the very significant draw-down on the reservoir’s capacity, but in wet 
years variability in lake level will be small and this could facilitate more recreational use. 
 
 

 
Figure 7.1  Reservoir levels in 3 indicative periods 
 
As noted previously, residents are concerned about the drying out of the exposed lake bed and potential 
for dust storms, foul odours and insect infestations, particularly in dry years. These would also affect 
recreational users of the lake and its environs. 
 
They also indicated that the lake is unneeded for local recreation as the upper Selwyn River currently 
meets locals’ needs for swimming and fishing, and local schools use Lake Lyndon, Lake Coleridge and 
the district’s rivers for kayaking and other water activities. 
 
 
7.5 Impacts of intensified land use on recreation  
 
Interviewees and other commentators suggest that the CPW scheme will lead inevitably to an 
intensification of land use in the command area and that this intensification will take the form of dairy 
production, as discussed in Section 6. They express fears of increased effluent run-off and pollution 
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leading to the degradation of water quality downstream of the irrigation scheme, affecting in-stream 
values, water quality for swimming, picnicking, drinking, and the health of fish and wildlife stocks upon 
which much recreation depends. While one may be able to catch fish, eating them may not be possible. 
 
 
7.6 Impacts of reduced water flows and a change in the flow regime of the 

Waimakariri and Rakaia Rivers  
 
Reduced flows have the potential to negatively affect the recreational participation and experience of 
anglers, kayakers, jet boaters and other users. Modification of the Waimakariri and Rakaia Rivers will 
change the river experience of anglers because: 
�  fishing habitat in the mainstem and braids may be changed with lower water levels resulting in 

fewer fish stocks  
�  lower water levels may increase impacts on the river bed caused by 4-wheel drive vehicles gaining 

greater access to the river, which is likely to negatively affect fishing experiences and habitat  
�  decreasing the size of the river is likely to decrease the number of braids in some flow ranges 

which could increase the level of conflict between jet boaters, kayakers and anglers. 
 
Reduced flows will negatively impact on jet-boaters and kayakers because: 
�  the extent and depth of the water will change 
·  flows are likely to be in the preferred ranges less frequently 
�  the number of navigable braids will decrease in some flow ranges 
�  more obstructions to navigation will appear. 
 
The less variable and lower flows, particularly in the Waimakariri River, will reduce the challenge of the 
current ever-changing and unpredictable nature of the river environment. This unpredictability makes a 
significant contribution to the overall recreational experience especially for those who have a higher level 
of specialisation. Such challenges are difficult to provide using artificial alternatives (Bricker and 
Kerstetter, 2000). 
 
 
7.7 Mitigation of recreation effects  
 
Any proposals for mitigating the impacts of the scheme on the recreation environment must acknowledge 
the very great recreational importance of the Waimakariri and Rakaia Rivers, and many of the other 
waterbodies and riparian zones discussed in Section 2.3, to many of the 400,000 residents of Christchurch 
and North/Central Canterbury, and the visitors to the region. The scheme will be a major influence on the 
recreational hinterland of the South Island’s biggest city, and once embarked upon its managers will be 
ineluctably drawn into recreation policy, planning and management roles.  With that fact in mind Central 
Plains Water should engage in a recreation management planning process to make the greatest recreational 
use practical of the reservoir, canals and related sites and activities in ways that limit negative recreational 
impacts and where possible enhance recreational opportunities. This plan should be based on community 
and interest group consultation, be adequately resourced financially on an ongoing basis, and be 
implemented, monitored and up-dated by permanently employed recreation staff, part of whose job will be 
to liaise with water-based and other recreationists, and local and regional agencies with interests in 
recreational development. CPW could either employ such staff itself or provide the Selwyn District 
Council with funding to support the employment of such staff. Specific mitigating elements of that 
recreation management process should include: 
�  a safety plan for the river-based structures and associated activities, reservoir and canals 
�  a recreation access plan designed to overcome any limitations on access identified in the 

consultation process 
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�  the management of water takes from the Waimakariri and Rakaia rivers in ways least likely to 
disrupt recreation for instream users 

�  attention to the design, location and management of instream infrastructure in ways which will 
make them as unobtrusive as possible 

�  the management of river training activities so that they are as unobtrusive as possible, timed 
appropriately to minimize recreational impacts, and notified to recreationists adequately 

�  attention to the design, landscaping and management of the reservoir and canals in ways which will 
enhance recreation. Attention should be paid to: access around the reservoir and along the canals 
for cyclists and walkers, access to the reservoir for anglers and boaters, and facilities for 
picnicking. Drinking water and toilet facilities should also be provided.  

�  farm management designed to minimise nutrient runoff so that downstream water quality is safe for 
recreational activities. 

�  riparian management (including appropriate planting) in, and downstream of, the scheme area 
designed to improve environmental quality for recreationists. 

�  the replacement of recreational facilities lost as a direct result of the scheme, including the Malvern 
Rifle Club’s shooting range. Others may emerge as a result of the recreation management planning 
process. 

 
Recommendation: 
CPW engage in a recreation management planning process for river intakes, the reservoir, canals and 
related sites and activities in ways that limit negative recreational impacts and where possible enhance 
recreational opportunities. This plan should be based on community and interest group consultation, be 
adequately resourced financially on an ongoing basis, and be monitored and up-dated on a regular basis.  
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8 Mitigation and management of effects  
 
8.1 Recommendations for mitigating and managing cha nge  
 
CPW has adopted a process of adaptive management for the Central Plains Scheme.  This involves the 
iterative and progressive identification of potential effects, possible mitigations, refinement of the project 
concept and design, and the development of project implementation and effects management plans.  Since 
prediction of effects cannot be perfect, especially in a complex and broad scale project such as this, and 
there is no certainty of all of the proposed mitigations being effective in a given situation, there will need 
to be processes established for on going community liaison and stakeholder input throughout the planning 
and design phase, as well as during the construction and operation of the Scheme.  Monitoring will 
provide the necessary ’learning’ information (or feedback) on the performance of the management plans.  
Together, monitoring and active community liaison will assist in arriving at effects management plans, 
mitigation actions, and project management that more closely reflects the needs of the various 
stakeholders.  Accordingly, recommendations have been made through this report about issues that have 
been identified in the social impact assessment, possible mitigations, community involvement, and 
monitoring. 
 
 
8.2 Community liaison and social impacts management  
 
In addition, for the period of the construction and early operations of the project, CPW should appoint and 
resource an in-house company community and environmental liaison officer. 
 
Prior to the construction commencing, CPW should establish a scheme Community Liaison Committee.  
This should include  
�  Community representatives from among the residents of Hororata, Coalgate/Glentunnel, the 

Waianiwaniwa Valley, Sheffield, and Darfield 
�  a community/economic development officer from the Selwyn District Council 
�  recreational representatives 
�  scheme shareholder representatives 
�  a CPW community liaison officer. 
 
The purpose in establishing the Community Liaison Committee would be to create a forum for discussing 
and dealing with social issues arising from the scheme construction and operation, and to distribute 
information.  CPW should provide the Liaison Committee with funding for its administration and 
operation, including a scheme community newsletter. 
 
CPW should establish a social impact monitoring programme as part of a broader programme of project 
effects monitoring.  The purpose of the monitoring should be to identify emerging social changes and 
potential issues over the course of the construction and scheme operation.  This monitoring should be 
aligned with other project monitoring and encompass use of local knowledge, a complaints recording 
system, and a response system.  The parameters and resourcing of this monitoring should be developed in 
association with the Community Liaison Committee. 
 
In order to reduce uncertainty and fear about the potential impacts of the project during the planning, 
approvals and implementation phases, and ensure that community consultation is effective, CPW should 
provide summary information sheets, newsletters, and/or briefings to local residents and communities 
about changes in the design of the scheme, the potential impacts, and the company’s detailed proposals to 
avoid, mitigate and manage these impacts. 
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8.3 Actions on scheme construction issues  
 
To minimise the negative impacts of the project construction, it is recommended that  
�  contractors for the project be strongly encouraged to recruit workers already resident in the 

Christchurch labour market area, and to provide workers buses between Christchurch and the local 
work sites 

�  the contractor/s accommodate any incoming specialist workers in the Christchurch urban area 
�  contractors, in conjunction with training agencies, provide courses to enable local workers to 

upskill and gain employment on the project. 
 
In the preparation of its dust management plan, CPW should 
�  incorporate the management of construction vehicle emissions  
�  undertake a specialist assessment of current air quality and potential impacts on this of construction 

and operation activities 
�  consult directly with potentially affected people and communities to seek their input into the plan 

details, including proposals for mitigating dust and emissions, monitoring, remedial measures, and 
procedures for liaising over air quality problems and complaints. 

 
In the preparation of its noise management plan, CPW should: 
�  conduct additional technical studies to assess the potential impacts for residents of Coalgate and 

those living close to major construction sites 
�  review the structural integrity of buildings in the area that could be affected by vibration and/or 

blasting  
�  consult directly with potentially affected people and communities to seek their input over issues 

relating to noise and vibration. 
 
CPW should undertake consultation to seek community, landholder, and other stakeholder input to the 
Traffic Management Plan, including on 
�  school bus and children’s safety 
�  hazard reduction 
�  emergency and road accident procedures 
�  procedures for dealing with complaints and loss of access to properties, 
�  performance standards for detours, avoidance of delays, and vehicle crossings 
�  standards for heavy vehicle operation on local roads, especially near settlements 
�  traffic noise control 
�  traffic dust control. 
 
Prior to any detailed planning for roads in the Waianiwaniwa Valley and before construction activities in 
the Valley commence, CPW should consult with the residents of the Valley over the timing, sequencing, 
and management of any road closures and road building, the alignment of the proposed roads and access 
ways, and the mitigation and management of the effects arising from roading activities. 
 
In considering compensation to local property holders, CPW should address the concerns and suggestions 
of the affected people, including those matters in Section 8.11.1 of the AEE to the Canterbury Regional 
Council. 
 
 
8.4 Actions on scheme operation issues  
 
CPW should seek community input to the design of landscape impacts mitigation and enhancement 
measures and plans. 
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CPW should investigate the potential for long term microclimate change (including fog incidence), and 
include provisions for monitoring and actively managing reservoir-related dust and odor in its proposed 
scheme operations management plans, along with procedures for recording and responding to complaints. 
 
In the preparation of its Health and Safety Plan, CPW should address risks to the public, property and 
infrastructure arising from the operation of the scheme and its infrastructure.  This should include 
consideration of procedures for identifying, monitoring, and managing threats to public safety, and 
providing emergency warnings for emergency and maintenance water discharges.  Preparation of the plan 
and the design of any warning systems should be done in consultation with local communities and give 
due consideration to matters of insurance and community recovery from emergencies and incidents. 
 
CPW needs to address the issue of possible impaired drainage of low lying areas outside the scheme area, 
the damage to people’s environments and property that might result, and how such impacts might be 
compensated for and/or actively avoided or mitigated in the design and operation of the scheme. 
 
CPW should consider and support opportunities for wider community economic development by working 
with Selwyn District Council and economic development agencies. 
 
CPW should review its approach to compensation in order to avoid the development or perpetuation of a 
sense of social injustice in the community about the distribution of Scheme costs and benefits. 
 
 
8.5 Recreation impacts management  
 
We recommend that CPW engage in a recreation management planning process to make the greatest 
recreational use practical of the reservoir, canals and related sites and activities in ways that limit negative 
recreational impacts and where possible enhance recreational opportunities.  This plan should be based on 
community and interest group consultation, be adequately resourced financially on an ongoing basis, and 
be implemented, monitored and up-dated by permanently employed recreation staff  part of whose job will 
be to liaise with water-based and other recreationists, and local and regional agencies with interests in 
recreational development. CPW should either employ such staff itself or provide the Selwyn District 
Council with funding to support the employment of such staff. 
 
Specific mitigating elements of that recreation management process have been outlined in more detail in 
Section 7. 
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9 Conclusions  
 
The announcement of the CPW Scheme has created a degree of uncertainty, and fear, as well as optimism, 
among people, households, and communities of the project area and the wider region. These fears and 
uncertainties are real to those who experience them. 
 
An expansion of irrigation on the Central Plains will bring substantial long-term benefits to people and 
communities of the Scheme area and beyond through land use intensification, change in farming systems, 
agricultural services and downstream processing of agricultural products. However, a lot of the social 
change that might be expected to come with land use intensification has already taken place through recent 
dairy development. The social changes in the Scheme area, therefore, may not be as substantial as some 
anticipate. There will also be wider social benefits from the reduction in groundwater use that will occur 
due to the Scheme’s provision of an alternative source of irrigation water. 
 
The construction of the Scheme will also give a short-term boost to the Canterbury economy. Those who 
gain employment on the Scheme’s construction, who are mostly expected to come from the Christchurch 
Urban Area, will particularly benefit. 
 
The social and economic benefits of the Scheme and its construction will be offset by short and long-term 
negative impacts on particular groups. These include 
�  significant loss of farmland, homes and property by many of the residents of the Waianiwaniwa 

Valley, along with a major change in the local community, which will cause considerable social 
and psychological disruption. Those who remain will have a very different living environment and 
some will experience the ongoing inconvenience and cost of having to travel further to access 
service centres  and community facilities 

�  significant, but short term disruption to the lives of those living close to the dam and canal 
construction and alongside major haul roads 

�  possible reduction of recreational amenity in the Waimakariri River to those whose recreation 
depends on high and variable flows 

�  ongoing perceived threat or fear of dam failure, especially for residents of Coalgate, and increased 
risk of drownings and road accidents in the wider community 

�  reduced visual and landscape amenity for those living in close proximity to the dam, canals, and 
other major Scheme structures. 

 
Those who will gain economically from the project are, for the most part, not the same people who stand 
to suffer significant negative social effects. This is generating sense of social injustice, which is being 
exacerbated by the scheme’s institutional and ownership arrangements. The long-term consequences could 
be an increasing economic difference between the scheme beneficiaries and the rest of the community, 
with a degree of community polarisation, social conflict, and loss of social cohesion to overcome. 
 
The likelihood and intensity of the impacts of the Scheme’s construction and operation on people and 
communities, and the level of enhanced well being achieved, will depend on CPW developing and 
implementing appropriate management plans, monitoring and mitigation,, and codes of land management 
practise - with community consultation and input. 
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