
Coversheet for Selwyn District Plan Committee decision on:  
 

Preferred Option Report: - RU205 - Quarrying 
 

On the 16th of May 2018 a Preferred Option Report was taken to the District Plan Committee 
Meeting for endorsement.  

In the Preferred Options Report one of the recommended options stated the following: 

‘Investigate the potential to include setback provisions within the discretionary activity 
status framework, with the quarry activity defaulting to a non-complying activity if the 
setback is not met.’ 

As a result of the discussions during this committee meeting, this recommendation was subject to an 
amendment, which was subsequently endorsed.  

The amendment to one of the recommended preferred options is as follows: 

‘Include setback provisions’  
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PREFERRED OPTION REPORT TO 
DISTRICT PLAN COMMITTEE 

DATE: 19 March 2018 

TOPIC NAME: Rural Quarrying 

SCOPE DESCRIPTION: Phase 2 - Preferred Options Report for Rural Quarrying Provisions 

TOPIC LEAD: Robert Love 

PREPARED BY: Amy Callaghan – GHD Limited 

EXECUTIVE SUMMARY 

0BIssue(s) 1BHow to provide for quarries in rural Selwyn through the District Plan 
2BPreferred Option 3BDevelop a new suite of objectives, policies and rules to provide for 

quarries in Selwyn as a discretionary activity.  
4BDPC Decision That the Committee endorses the Preferred Option for Quarrying for further development 

and engagement and to include the amendment of a more directive statement in relation 
to setbacks.

That the proposed option addressing a setback be amended to 'include setback provisions'
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1.0 Introduction 
This preferred option report is preceded by a baseline assessment that was prepared by GHD in February 
2018 to provide an overview of the existing quarrying provisions in the Selwyn District Plan and the 
approaches undertaken by other nearby local authorities.  A copy of the baseline assessment is included 
in Appendix A.   

Selwyn District contains over 200 existing quarries ranging from small Council pits to large privately 
operated quarries.  There are currently three existing large, privately operated quarries, at least one new 
application pending for a significant operation in process, and several quarry operators are actively 
looking at opportunities within the District across a range of resources including gravel and limestone.   

Quarries have been established within the District over several years via a range of pathways.  Some are 
historic dating back to the early days of development in the District, while others have been established 
in more recent years to provide resources for the District’s rapid growth and demand for natural 
resources and for the Christchurch rebuild.   

Historically, Selwyn District Council (SDC) owned and operated quarries have been provided for and 
protected by way of designations in the District Plan, or are relying on existing use rights.  New 
commercially operated quarries have been established through the resource consent process, normally 
requiring a suite of resource consents from both SDC and Environment Canterbury.  An example of this 
type of quarry is the Road Metals Company Limited 214 ha quarry on Wards Road/Sandy Knolls/Kerrs 
Road near Burnham, which was consented through the direct referral process to the Environment Court0F1. 

The Canterbury Plains are a rich source of aggregate given the number of braided rivers that cross them, 
and the changing course of these rivers over thousands of years.  A geological investigation undertaken in 
2009 by Geotech Consulting Limited in conjunction with Twelfth Knight Consulting identified areas across 
the plains that are likely to contain the most suitable gravels and classed them as Areas A and B 
depending on their reliability.  Selwyn District includes large areas of both classes which are generally 
located on the fringes of Christchurch City and either side of the Rakaia River.   

Given the anticipated growth in the District, consequential growth in demand for aggregate resources 
and the pressure on existing quarries in neighbouring Christchurch City due to residential growth and 
groundwater limitations, it is anticipated that owners of existing quarries will continue to look for 
development opportunities, and that some private operators will look to establish new quarries within 
the District.  SDC needs to consider whether it wants to facilitate growth in this industry within the 
District, and if so, how it is going to manage this increased demand.  It is acknowledged that some of the 
District’s demand for gravel is currently provided from river gravel.  It is anticipated that these gravel 
takes will continue to play an important role in the provision of gravel resources to the growing district.  
However these takes are constrained by their location, and more specifically the transport costs 
associated with moving gravel from the riverbeds to the development location.  Significant demand exists 
for resources that are located in close proximity to key development centres such as Rolleston and 

                                                             
1 Road Metals Company Limited v SDC and CRC – Decision No [2012] Env C214 and Decision No [2013] NZEnvC085 
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Lincoln, and rebuild projects and growth in Christchurch City are also seeing demand increase in Selwyn 
District.   

2.0 Summary of Issues  
The key issues identified as part of this assessment are the tensions that exist within the current planning 
framework in relation to the establishment of new quarries and the expansion of existing quarries within 
this district.  There is also the challenge of how best to provide for quarries within high quality gravel 
areas in close proximity to its demand while sufficiently mitigating adverse environmental effects 
associated with these activities.  

3.0 Statement of Operative District Plan approach 
As noted above, a number of consents have been sought for quarries in the District in recent years.  
These consents have enabled a high level of scrutiny of the existing District Plan provisions and in doing 
so have identified areas of tension between District Plan provisions and the development of quarrying in 
the District.  The following provides a brief summary of how quarries are currently provided for and 
assessed in the Selwyn District Plan.   

The current Selwyn District Plan was the first Plan for the District under the Resource Management Act 
1991 and replaced the Paparua District Scheme, the Ellesmere County District Scheme and the Malvern 
County District Scheme which were prepared under the Town and Country Planning Act.  The Plan is split 
into two volumes, the Township Volume and the Rural Volume.  Given the rural nature of quarrying 
activities this analysis only deals with the Rural Volume of the existing District Plan. 

Twenty three townships and several small pockets of houses are scattered throughout the rural area, 
with several small settlements provided for as part of the rural zone.  As a result of previous subdivision 
provisions, the District also contains clusters of lifestyle properties (particularly within the Inner Plains 
area) that are occupied by a range of often sensitive land uses.    

The dominant land use in the Rural Zone is farming but the Plan acknowledges that many other activities 
need to be recognised and provided for within this area as part of promoting the sustainable 
management of natural and physical resources.  The District Plan notes that these activities include 
forestry, mining and quarrying (gravel, bentonite and limestone), community facilities, business activities, 
outdoor recreation, residential activities and conservation.   

3.1 Zoning 
The Rural Zone is not split into multiple subzones but rather is split into areas to manage specific 
activities. The Plan notes that ‘the different characteristics of the Plains have resulted in different land 
uses and intensity of subdivision and settlement’.  These differences are reflected in the division of the 
Plains into Inner and Outer Plains for the management of subdivision and residential density. 
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3.2 Definitions 
There are three key definitions associated with quarrying that are included in the District Plan.  These are 
quarrying, industrial activity and rural activity. 

Quarrying is defined as: 

“to take, mine or extract, by whatever means, any rock, stone, gravel or sand existing in its natural state 
in land.”  “To quarry” has a corresponding meaning.  

Industrial activity is defined as: 

“any activity involving the manufacturing, production, processing, assembly, disassembly, packaging, 
servicing, testing, repair, direct handling, distribution and/or warehousing of any materials, goods, 
products, machinery or vehicles, but excludes mining, mineral exploration and quarrying and, for the 
avoidance of doubt, harvesting activities associated with plantation forestry. 

For the purpose of this definition an industrial activity is further defined as being either of the 
following: 

3.2.1.1.1 Rural Based Industrial Activity: means an industrial activity that involves the use of 
raw materials or primary products which are derived directly from the rural 
environment, including agricultural, pastoral, horticultural, forestry, viticulture and 
crops.  

Or 

3.2.1.1.2 Other Industrial Activity: means any other Industrial Activity that is not defined as a 
“rural based industrial activity” as stated in (a) above.” 

Rural Activity is defined as “the use of land or building(s) for the purpose of growing or rearing crops or 
livestock including forestry, viticulture and horticulture and livestock production and may include a 
dwelling.” 

It is noted that the definition of “rural activity” in the Plan does not include quarrying.  This is the case in 
many District Plans, and may continue to be appropriate for a range of reasons given the specific adverse 
effects to be managed in respect to quarrying.  The definition of rural activity in the Regional Policy 
Statement in respect to the greater Christchurch area (which includes part of Selwyn District) specifically 
includes “quarrying and associated activities”.  The definition is, however, supported by a carefully 
worded policy on rural production (Policy 5.3.12) and confirms the view that quarrying is to be managed 
to ensure that its effects on the rural environment are acceptable.  This policy applies to ‘the wider 
region’ which excludes some parts of Selwyn District north of the Selwyn River.  

Policy 5.3.12 states the following: 

“Maintain and enhance natural and physical resources contributing to Canterbury’s overall rural 
productive economy in areas which are valued for existing or foreseeable future primary production, by: 
1. avoiding development, and/or fragmentation which; 
(a) forecloses the ability to make appropriate use of that land for primary production; and/or 
(b) results in reverse sensitivity effects that limit or precludes primary production. 
2. enabling tourism, employment and recreational development in rural areas, provided that it: 
(a) is consistent and compatible with rural character, activities, and an open rural environment; 
(b) has a direct relationship with or is dependent upon rural activities, rural resources or raw 
material inputs sourced from within the rural area; 
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(c) is not likely to result in proliferation of employment (including that associated with industrial 
activities) that is not linked to activities or raw material inputs sourced from within the rural 
area; and 
(d) is of a scale that would not compromise the primary focus for accommodating growth in 
consolidated, well designed and more sustainable development patterns. 
and; 
3. ensuring that rural land use intensification does not contribute to significant cumulative adverse effects 
on water quality and quantity.” 

 

These key definitions in the Plan identified above were heavily debated as part of the consent process for 
the Road Metals quarry in Burnham because the definition of quarrying does not include screening and 
processing activities that often go with quarrying activity.  These activities are required to be classified as 
either a ‘rural based industrial activity’ or ‘other industrial activity’.  In the Outer Plains “other industrial 
activities” are a non-complying activity, but “rural-based industrial activities” are discretionary activities. 
The determination of whether the concrete batching plant associated with the Road Metals proposal was 
a rural-based industrial activity or an “other industrial activity” impacted significantly on the 
consideration of the application, with the Judge determining that it was a rural-based industrial activity.   

Overall, it is considered that in this District Plan Review the opportunity to clarify the definitions 
associated with quarrying activity and associated processing activities should be given priority, as this will 
increase certainty to both quarry developers and adjoining landowners for future quarry developments.  

3.3 District Policy Framework 
Part B of the Rural Volume sets out the policy framework for the rural area and is split into four 
subsections, these being: natural resources, physical resources, people’s health, safety and values and 
rural growth.  

Under the hierarchy set out in the Resource Management Act, these objectives and policies must give 
effect to the higher order planning documents, specifically the Regional Policy Statement.  The relevant 
regional objectives and policies are discussed in Section 3 of this report. 

The natural resources section seeks to protect and maintain the life supporting capacity of soils and avoid 
activities that have the potential to result in contamination of the soil resource.  Policy B1.1.7 specifically 
provides for the removal of large quantities of topsoil from sites in situations where the topsoil will be 
replaced, and the site replanted when the activity ceases.  The question of appropriate rehabilitation is 
an important consideration for any quarrying provisions in the District Plan Review.  

Objectives and policies seek to manage land use activities (particularly earthworks) to protect water 
quantity and quality and natural character, and to provide for the special interest of Tāngata Whenua in 
resource management issues relating to water.  Policy 1.3.4 specifically seeks to manage activities which 
may result in surface runoff of contaminants or leaching of contaminants into groundwater.   

The physical resources section includes objectives and policies that aim to avoid or mitigate the adverse 
effects of new or expanded activities on state highways and arterial roads, and recognises that some 
upgrading of infrastructure will be required to provide for new/expanded activities.  Objective B2.1.1 
seeks that new land uses do not compromise the safe and efficient operation of roads. 
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In relation to quarrying the People’s Health, Safety and Values section contains objectives and policies 
associated with the handling and storage of hazardous substances and the potential effects on human 
health, the amenity of the rural environment and the natural environment of these activities.  It also 
includes policies associated with noise generating activities and seeks to ensure that continuous or 
regular noise is not at a level that disturbs people indoors on adjoining properties.  Policy 3.4.19 seeks to 
mitigate nuisance effects caused by dust from earthworks and stockpiling of material.  

Finally, this section also sets out objectives and policies that seek to provide for a rural area that is a 
pleasant place to live and work in.  Objectives acknowledge the need to provide for a variety of activities 
in the rural area while maintaining the rural character and avoiding reverse sensitivity effects.  The 
section notes that the rural area has a character that is distinct from townships and that people value the 
rural outlook.  Policies and rules aim to maintain the quality of the environment through managing 
effects such as noise, vibration, outdoor signage, glare and odour.  They allow for day to day farming and 
other activities that have effects typical of a rural area, but manage activities that have potentially more 
adverse effects.  The rural area is recognised as principally a business area rather than a residential area.   

Objective B3.4.2 recognises that the Rural Zone is an area where a variety of activities take place 
including primary production, outdoor recreation, a variety of business activities and residential activities 
and community facilities.  This Objective seeks to recognise that while a variety of activities may be 
appropriate, rural character must be maintained and potential reverse sensitivity effects avoided. 

Policy B3.4.4 relates specifically to the Inner Plains area and seeks to ensure that effects of “rural based” 
industrial activities are avoided, remedied or mitigated to the extent that the adverse effects are no more 
than minor.    

Policy 3.4.16 seeks to mitigate nuisance effects associated with dust from earthworks or stockpiled 
material.  This policy does not intend to prevent activities from occurring, but rather requires steps to be 
undertaken to reduce dust nuisance.   

The Rural Growth section considers reverse sensitivity effects.  These objectives and policies attempt to 
avoid reverse sensitivity effects by maintaining a low level of residential density within the rural area and 
protecting lawfully established activities from other activities locating in close proximity to them.    

Overall, while there are objectives and policies that provide for non-agricultural rural activities there are 
no objectives or policies which specifically provide for quarrying in the District.  Notwithstanding this, 
there are a plethora of general objectives and policies that can be applied to quarrying activities in 
Selwyn District.  

3.4 Rules Framework 
The Rural Zone rules framework is ‘effects based’ in that it focuses on the effects of the activity rather 
than the type of activity.  The exception is a small number of listed activities that require assessment as a 
discretionary activity or non-complying activity, owing to the nature of effects associated with them.  The 
following is a summary of the key rules associated with a typical quarrying activity.  It is not intended to 
be a comprehensive list of all relevant rules in the Plan that may apply to quarries due to the varied 
nature of quarry activities and the environments within which they may locate. 
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Section 9 – ‘Activities’, classifies ‘other’ industrial activities as a non-complying activity in both the inner 
and outer plains.   

‘Rural based’ industrial activities are listed as permitted provide that two conditions are met including 
maximum building coverage (100m2) and maximum number of FTE staff (2).  If either of these conditions 
are not met the activity is discretionary if it is located in the Outer Plains area, or non-complying if it is 
within the Inner Plains. 

Rule 9.13 relates to activities and vehicle movements and sets the maximum number of vehicle 
movements to any state highway or arterial road that is maintained by the Council at 30 ecm/day 
(equivalent car movements per day)  averaged over one week and 60 ecm/day for local and collector 
road.  Any activity exceeding these limits must be assessed as a discretionary activity. Only the smaller 
quarries in the District would meet these requirements given that a truck is equivalent of 6 ecm.  

Rule 9.16 sets the noise limits at any living zone boundary and at the notional boundary of any dwelling, 
rest home, hospital or classroom in an educational facility in the rural area.  The daytime noise limits 
apply to the hours of 7.30am-8.00pm and night time noise limits the hours of 8.01pm to 7.29am. Any 
activity not complying with these noise standards requires assessment as a discretionary activity.  With 
adequate bunding and setbacks many quarry sites could meet these requirements or provide additional 
mitigation measures. However, the hours of operation attached to the noise limits can be problematic for 
many quarry products which are required for early morning delivery to construction sites.  

Section C1 includes rules relating to earthworks volumes, setbacks volume and site rehabilitation and 
provides for a range of earthworks activities as permitted.  Quarrying activity would nearly always exceed 
these thresholds.  While there are no specific rules associated with dust, assessment criteria include the 
potential for dust nuisance from stockpiled material.  

Section C3 sets out rules relating to the construction of buildings and site coverage.  These rules limit the 
size of any building to 35% of the allotment, or 500m2, whichever is lesser for allotments less than 1ha in 
area, or 5% for all other allotments.  These rules are not problematic for quarrying activities. 

Overall, given the range of activities that are likely to take place as part of a typical quarry activity it is 
likely that a quarry would require consent (as a minimum) as a discretionary activity and possibly as a 
non-complying activity. This depends on the extent of any associated processing activities, the location of 
the site (Inner Plains vs Outer Plains) and interpretation of the definitions related to industrial activities.  
Specifically, the activity status is contingent on whether the processing and screening activities associated 
with quarry activities are Rural Based Industry or Other Industry.  While the Road Metals decision 
discussed earlier assists with this interpretation, it will be more effective and efficient in terms of Section 
32 of the RMA for the Proposed District Plan to address this specifically to reduce the tension that exists 
between the quarrying and related activity and the Plans’ objectives and policies.  
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4.0 Summary of relevant statutory and/or policy 
context and other background information 

4.1 Canterbury Regional Policy Statement 
The CRPS became operative on 15 January 2013, and provides an overview of the resource management 
issues for the region. It contains issues, objectives, policies and methods to achieve integrated 
management of natural and physical resources. Chapter 5 (Land-Use and Infrastructure), Chapter 6 
(Recovery and Rebuilding of Greater Christchurch), Chapter 7 (Freshwater), Chapter 14 (Air Quality), and 
Chapter 15 (Soils) of the CRPS contain objectives and policies which are relevant to the development of 
new quarrying provisions within Selwyn District.  The Proposed District Plan must ‘give effect’ to these 
objectives and policies.   

Of particular note is the definition of Rural Activities for Greater Christchurch, which is as follows: 

means activities of a size, function, intensity or character typical of those in rural areas and 
includes: 

• Rural land use activities such as agriculture, aquaculture, horticulture and forestry. 

• Businesses that support rural land use activities. 

• Large – footprint parks, reserves, conservation parks and recreation facilities. 

• Residential activity on lots of 4 ha or more. 

• Quarrying and associated activities. 

Strategic infrastructure outside of the existing urban area and priority areas for development. 

This definition, along with the policy provisions applying to the wider region discussed above, confirms 
the overall position in the RPS that quarrying is one of a range of activities that typically occurs in the 
rural area.   It will be important for the District Plan Review to give effect to this direction in developing 
the objective and policy framework for the rural area including quarrying activities. 

The general themes of these chapters are as follows: 

• Chapter 5 includes issues, objectives and policies some of which apply across the whole 
region and focus on development which results in change to urban, rural-residential and 
rural areas together with the infrastructural services which support development.  Policy 
5.3.12 aims to maintain and enhance natural and physical resources contributing to the 
rural productive economy, and seeks to enable development provided that it has a direct 
relationship with, or is dependent on rural activities, rural resources or raw materials 
sourced from the rural area.  As noted above this applies to the wider region which excludes 
some parts of the district north of the Selwyn River.   

• Chapter 6 seeks to enable and support earthquake recovery and rebuilding for the Greater 
Christchurch area through to 2028. Policy 6.3.9 provides for new rural residential 
development provided reverse sensitivity effects with adjacent rural activities including 
quarrying and agricultural research farms or strategic infrastructure are avoided. It is noted 
that this chapter only applies to the portion of the District located within Greater 
Christchurch as shown on the Map included in Appendix B.   



 

8 
 

• Chapter 7 seeks to ensure that the quality of water bodies, including groundwater bodies, is 
not degraded by changes in land use (Objective 7.2.3 and Policy 7.3.7). Chapter 7 also seeks 
to manage allocation of freshwater to avoid inefficient use. Objective 7.2.1 and Policy 7.3.5 
seek to manage effects of land use activity on flows within surface waterbodies and the 
recharge of groundwater. 

• The general policy direction of Chapter 14 is the maintenance and enhancement of air 
quality values, and locating discharging activities away from sensitive activities unless 
adverse effects can be avoided or mitigated (Policy 14.3.5). 

• Chapter 15, particularly through Objective 15.2.1 and Policy 15.3.1, recognises the need to 
maintain soil quality and avoid, remedy or mitigate soil degradation.   

The overall direction of the RPS in relation to quarrying is the management of land use activities in a way 
that avoids reverse sensitivity effects and protects groundwater resources both in terms of quality and 
quantity.  It also focuses on the sustainable management of land once quarrying ceases.   

With respect to air discharges the RPS provides a framework that favours the separation of activities that 
discharge contaminants to air while providing for them to be located in closer proximity when adequate 
alternative mitigation is available.  

The operative Plan pre-dates the RPS and has a level of inconsistency with the newer framework set out 
in the RPS. It fails to appropriately recognise and provide for ‘quarrying and associated activities’ as one 
of a range of activities that typically occur in the rural environment.  . Policy 5.3.12 of the RPS seeks to 
ensure that provision for “quarrying and associated activities” are subject to appropriate management 
that internalises significant adverse effects associated with new quarries and avoids issues associated 
with reverse sensitivity for existing quarries in the rural area.   

4.2 Land and Water Regional Plan 
The Land and Water Regional Plan (LWRP) contains a suite of objectives, policies and rules that give effect 
to the direction set out in the RPS in relation to land and water resources.  With respect to quarrying 
these are generally focussed on protecting water resources from contamination, and relate to the 
storage of hazardous substances and separation distances between groundwater and quarrying activities.   

Policies 4.93 and 4.94 specifically recognise the value of quarrying to the region and seek to enable 
quarrying provided that any adverse effects can be sufficiently mitigated.  Given the depth to aquifers in 
Selwyn District in many instances quarries are unlikely to require regional consents for bulk earthworks 
but may require consent for services infrastructure such as water supply, stormwater, wash-water 
discharges and the storage of hazardous substances.  An additional suite of consents may be required for 
quarries establishing close to a water race, stream, wetland or lake.  Furthermore it is noted that in some 
instances consent will also be required for the deposition of material (cleanfill) as part of the site 
rehabilitation process.  

4.3 Canterbury Air Regional Plan 
The Canterbury Air Regional Plan (CARP) provides the regional framework for managing air discharges 
within Canterbury.  It includes objectives, policies and rules relating to air discharges from the handling of 
bulk materials as well as cleanfills and unconsolidated surfaces.  Policies 6.9-6.12 focus on avoiding or 
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mitigating adverse effects on sensitive activities taking into account district plan zonings and the 
internalisation of air discharge effects within sites.  Most quarrying activities will require a suite of 
resource consents under the CARP for the handling and storage (stockpiling) of bulk materials and 
discharges from unconsolidated surfaces.   

Rule 7.32 provides for discharges from unconsolidated surfaces as a permitted activity provided that a 
dust management plan is prepared and the discharge does not cause offensive or objectionable effects 
beyond the boundary of the site.  Failure to comply with this requirement results in the activity being 
assessed as a non-complying activity.   

Rule 7.35 provides for discharges from the handling of bulk solid materials as a permitted activity 
provided a number of conditions are met. This includes a maximum rate of handling (100t/hr), the 
preparation of a dust management plan, and a setback of 200m from any sensitive activity.  The outdoor 
storage of bulk materials is also provided for as a permitted activity under Rule 7.36 subject to limits on 
particle size, discharges beyond the boundary, compliance with a dust management plan and a setback of 
100m from any sensitive activity.  Provided that there are no objectionable or offensive effects beyond 
the boundary of the site, any activity that does not meet the standards of rule 7.35 or 7.36 requires 
consent as a restricted discretionary activity with Councils discretion limited to the following: 

• The content of the management plan to be implemented; and 

• The frequency of the effects of the discharge; and 

• The intensity of the effects of the discharge; and 

• The duration of the effects of the discharge; and 

• The offensiveness of the discharge; and 

• The location of the effects of the discharge; and 

• The matters set out in Rule 7.2; and 

• Mitigation methods available to minimise any actual or potential environmental effects on the 
efficacy of the package of conditions.   

Air quality is acknowledged as one of the key areas of overlap and potential duplication under the current 
national resource management framework.  Regional councils have a role to manage the effects of dust 
and odour as they relate to the discharge of contaminants and the effects of those contaminants, while 
territorial authorities have a role to manage the amenity effects associated with dust and odour 
discharges.  As part of the current planning framework within Canterbury, most quarry applications are 
subject to scrutiny and consent conditions relating to air quality from both regional and territorial 
authorities.  Within Selwyn District most quarry applications include an assessment of the potential 
nuisance effects associated with dust discharges as a result of the objective and policy framework and 
assessment criteria.  This effect is also considered as part of the regional air discharge consent.   
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5.0 Summary of alternative management responses – 
Other Districts  

5.1 Christchurch City 
The Christchurch District Plan (CDP) recognises quarrying as a rural activity and has a legacy Quarry Zone 
that encompasses part of the wider rural area.  A large number of substantial quarries are located within 
this zone, however limited scope for growth exists.  Objectives and policies focus on protecting the 
amenity values of surrounding rural area and are particularly concerned with quarry site rehabilitation 
and end use.  Within the Rural Quarry zone quarrying is a permitted activity provided that a range of 
development controls are met.  This includes provision for some limited night-time operation and 
requirements for bunding and amenity planting, the development of a quarry site rehabilitation plan, and 
setbacks for crushing machinery.  It is noted that as a legacy Quarry Zone it encompasses historic quarries 
in Christchurch City.  

Outside of the Quarry Zone quarries are provided for as a discretionary activity within the Rural Zone 
provided that a 250m setback is achieved between the site and a residential zone or Specific Purpose 
(School) Zone boundary.  If this setback is not achieved the activity is assessed as a non-complying 
activity.  

Quarrying activity is defined in the CDP as: 

“the use of land, buildings and plant for the purpose of the extraction of natural sand, gravel, clay, silt and 

rock, the associated processing, storage, sale and transportation of those same materials and quarry site 

rehabilitation. It may include: 

1. earthworks associated with the removal and storage of over-burden; 

2. extraction of natural sand, gravel, clay, silt and rock materials by excavation or blasting; 

3. processing of those extracted materials by screening, crushing, washing and/or mixing them 

together; 

4. the addition of clay, lime, cement and recycled/recovered aggregate to extracted materials; 

5. ancillary aggregates-processing activity; 

6. workshops required for the repair of equipment used on the same property; 

7. site management offices; 

8. parking areas; 

9. landscaping; and  

10. quarry site rehabilitation and any associated clean-filling.” 

5.2 Hurunui District 
Like Selwyn District, the Hurunui District spans a range of different geological environments and as such 
contains a variety of different quarrying activities including gravel, limestone and sand.  

The Proposed Hurunui District Plan is expected to be made operative shortly with the only outstanding 
appeal relating to the mapping of waterbodies.  The Proposed Plan recognises quarrying as a rural activity 

https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123544
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=124019
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=124019
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123685
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123697
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123514
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=124009
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=124110
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123963
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123968
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123835
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=124019
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123600
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and includes specific objectives and policies that set out the key issues requiring consideration.  The 
Proposed Plan provides for small scale quarrying and mining as a permitted activity in the rural area with 
larger scale quarrying requiring assessment as a discretionary activity subject to setbacks from sensitive 
zones of 500m.  

Quarrying is included as ‘mineral extraction’ with mineral extraction activities defined in the Proposed 
Plan as:  

“means activities carried out at a quarry or mine, and includes: 

• blasting; 
• excavating minerals; 
• processing minerals by crushing, screening, washing or blending; 
• storing, distributing and selling mineral products; 
• removing and depositing overburden; 
• treating stormwater and wastewater; 
• cleanfilling, landscaping and rehabilitation works; and  
• recycling or reusing aggregate from demolition waste such as concrete, masonry, or 

asphalt.” 

5.3 Waimakariri District  
The Waimakariri District, like Selwyn and Hurunui, contains a variety of different quarry activities 
including gravel, sand and limestone.  The Waimakariri District Plan (WDP) is currently under review with 
Council seeking feedback on their issues and options analysis.  At present the plan provides a broad policy 
framework for the extraction of minerals in the Rural Zone.  While it is recognised as a rural land use, 
there are activity specific objectives or policies to support any application made under the plan.  

Quarrying within the Rural Zone is provided for as a restricted discretionary activity, with Council’s 
discretion limited to the following: 

“i. final contours and ground levels resulting from excavation; 

ii. location of plant and structures; 

iii. vehicle circulation on-site from the area of disturbance or quarry face to the road; 

iv. identification of the area used for processing, stockpiling and distribution of disturbed or 
quarried material; 

v. drainage; 

vi. measures to avoid, remedy or mitigate adverse effects on the surrounding environment 
including noise, dust, siltation, visual detraction and traffic generation; 

vii. contingency provisions and emergency response procedures; 

viii. remediation and restoration proposals for the site; 

ix. the short and long term effects on flood potential beyond the earthworks; 
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x. for East Woodend Outline Development Plan area those matters over which control is exercised 
for controlled activities in Chapter 32: Subdivision – Rules; 

xi. impacts on the operation, maintenance, upgrade and development of the National Grid; 

xii. technical advice provided by Transpower; 

xiii. the risk to the structure and integrity of the National Grid; 

xiv. the risk of electrical hazards affecting public or individual safety, and the risk of property 
damage; 

xv. compliance with NZECP 34:2001 “New Zealand Electrical Code of Practice for Electrical Safe 
Distances”; and 

xvi. financial contributions as set out in Chapter 20: Financial Contributions and Chapter 34: 
Financial Contributions – Rules and development contributions as set out in Waimakariri District 
Council’s Development Contributions Policy.” 

Quarrying and/or mineral extraction are not defined in the WDP.  

5.4 Ashburton District Plan 
The Ashburton District Plan (ADP) became operative in August 2014 and provides for quarries within the 
Rural Zone as a discretionary activity.  The ADP states that the purpose of this rule is to ensure that the 
effects of activities associated with mineral extraction or quarrying are avoided remedied or mitigated.  It 
is especially relevant to those effects associated with amenity, landscape, geo-conservation or natural 
conservation values and cultural values of Tāngata Whenua.  This Council seeks to maintain discretion as 
to whether mineral extraction or quarrying should proceed and if so, impose conditions to mitigate 
adverse effects.  The objective and policy framework that supports this is broad and general and not 
specific to quarrying as a rural activity and in this respect is similar in approach to the operative Selwyn 
Plan.   

Mineral extraction is defined in the plan as  

“the use of land and / or buildings for a purpose that results in the extraction, winning, quarrying, 
excavation and/or associated processing of minerals; and includes prospecting and exploration, 
excavation, blasting, crushing, screening, washing, blending, processing, storage, deposition of 
overburden, treatment of waste water and rehabilitation of sites.” 

5.5 Summary 
Overall, it is considered that a degree of consistency exists across other Districts in the Region, in that 
quarrying is anticipated and provided for in the rural environment where its adverse effects can be 
internalised.  These other Districts are reasonably consistent with their definitions of quarrying including 
some associated processing of material.  The ADC definition is considered to be particularly helpful in that 
it is clear and concise and provides for an appropriate range of associated activities.  
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6.0 Summary of Options to address Issues  

6.1 OPTION 1 Retain the Status Quo 

Effectiveness in Addressing Issue: 

The existing provisions have been in place for several years and have been tested through the resource 
consent process on several occasions.  The Road Metals decision identifies a number of challenges 
associated with the current rules.  These challenges align with the feedback that was provided through 
consultation and analysis of the existing provisions. 

In summary, the operative Plan fails to recognise quarrying as a rural activity and it does not provide a 
robust framework for assessing new activities.  The operative Plan definitions create uncertainty as to the 
activity status of new activities and fails to recognise the associated activities that go hand in hand with 
the primary extraction activity.  The objectives and policies do not assist in the decision making process 
due to their general nature and lack of overt support for quarrying activity where adverse effects can be 
avoided or mitigated.  This creates uncertainty for quarry operators and residents of both the rural and 
urban environment.  

Risks: 

The primary risks associated with retaining the status quo relate to the uncertainty that the current 
provisions afford.  This has the potential to result in quarry operators seeking consent for sites close to 
sensitive activities.    

Budget or Time Implications: 

While this option would be efficient both in terms of cost and timeframe as it relates to the District Plan 
review process, it has the potential to result in significant longer term costs to Council with staff tied up 
in lengthy consent processes as applications for new quarries are considered due to the uncertainty 
arising from the quarrying definition and its failure to recognise ancillary quarrying activities.  It also 
results in uncertainty and costs for neighbouring land owners who face challenges in opposing poorly 
presented applications.  

Stakeholder and Community Interests: 

As part of the consultation process undertaken to date concerns were expressed by the quarry industry 
about the uncertainty that exists within the current planning framework.  Concerns relate to the lack of 
clarity around activity status and the failure of the current District Plan to recognise the range of activities 
that occur as part of a quarry operation.  Greater certainty was sought from the quarry industry with 
respect to activity status, definitions, management plans rehabilitation and future land use options.   

Recommendation:   

Based on the analysis that has been undertaken and the results of consultation, the current framework is 
considered to lack the degree of certainty expected by both the quarry industry and the community.  As 
such retaining the status quo is not considered to be the most efficient or effective means of providing 
for quarrying within the district.  
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6.2 OPTION 2 – Create a Quarry Zone  

Effectiveness in Addressing Issue: 

As an alternative to the existing provisions, the Council may consider a specific quarry zone and provide 
for new quarries within this zone.  This approach would provide a higher level of certainty to rural and 
residential property owners as to the activities that could establish in proximity to them and reduce the 
tension between quarries and more sensitive activities.  This approach would also enable buffers to be 
introduced around these zones.  

Risks: 

Given the large number of existing quarries in the District it would be difficult to produce rules that 
capture all of the individual site specific requirements.  Furthermore, it is noted that adverse effects from 
quarries can be difficult to manage and much of the effective environmental mitigation comes through 
good management by the quarry operator.  This will be difficult to capture in a general suite of rules.  

Another concern with this approach is that it would ‘pick winners’ potentially at the expense of those 
immediate neighbours and potentially at the expense of allowing the market to determine appropriate 
locations for quarries.  This approach may also result in a cluster of quarries in one location with 
significant adverse effects on the surrounding environment.   

It is considered that it would likely be difficult to get new quarry zones accepted through the district 
planning process without significant litigation.  Any section 32 assessment would also need to evaluate 
the effect of this strategy on land prices and the benefits and costs to adjoining landowners.  

Budget or Time Implications: 

The development of this approach would require a significant investment by the Council to identify those 
areas of high quality gravels that are suitable for a quarry zone and to ensure that sufficient land was 
zoned in this manner to provide for growth in the district.  Given the size of the District this would be a 
significant piece of work that would require a considerable time and financial commitment.  

Stakeholder and Community Interests: 

This option was explored in some depth as part of the Christchurch City Council district plan review 
process.  Through this process the quarry industry opposed this approach because it had the effect of 
increasing land prices within zoned areas.   

Recommendation:   

Overall, this approach presents Council with a number of risks associated with both timeframe and cost 
and has the potential to attract significant opposition from quarry operators and the wider  community.  
As such it recommended that no further consideration of a specific quarry zone be undertaken.  
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6.3 OPTION 3a – Provide for Quarrying as a Discretionary Activity  

Effectiveness in Addressing Issue: 

The third option is to provide for quarrying throughout the District’s rural area as a discretionary or 
restricted discretionary activity, consistent with other District Plans in the wider Canterbury Region.  This 
would recognise quarrying as a rural activity, albeit one that has the potential to result in adverse effects 
on the environment that must be avoided, remedied or mitigated.  As part of this option it would be 
critical to better define quarrying and its associated activities to provide certainty as to what activities are 
and are not captured by the provisions.  It would also be critical to provide a robust policy framework to 
support these provisions.  It may also be appropriate to include a ‘high quality gravels overlay’ or similar 
that signals those areas where quarrying is anticipated and to protect those areas from rural residential 
fragmentation.  This overlay would be supported by an appropriate policy framework.   

Risks: 

The primary risk associated with this approach is the lack of certainty that it provides to residents and 
other sensitive land uses as to the likely location of any future quarry.  It also poses challenges for Council 
in planning infrastructure to support quarries and to quarry operators trying to secure land. 

Budget or Time Implications: 

This approach would enable new quarry provisions to be developed collaboratively as part of the district 
plan review process.  The nature of quarrying is such that there are a number of cross over areas with 
other parts of the district plan including noise, earthworks, traffic and dust and the opportunity exists 
through this process for efficiencies to be achieved with respect to the development of new provisions 
and for a comprehensive suite of provisions to be developed.  It is noted that a ‘high quality gravels 
overlay’ would require some resources inorder to further develop the Twelfth Knight maps, 
notwithstanding this, the option could proceed on its own merit without the inclusion of an overaly.  

Stakeholder and Community Interests: 

This option has been discussed with the quarry industry and with Environment Canterbury.  Both are 
supportive of the approach subject to quarrying being appropriately defined.  Further it is noted that 
opportunities exist to delegate some of Councils functions with respect to air discharges to Environment 
Canterbury in certain circumstances, subject to Environment Canterbury approval.  Community feedback 
will be sought as part of the community consultation phase of this project scheduled for July 2018.    

Recommendation:   

This approach presents Council and the community with an effective means of considering each new 
quarry application on its merits taking into account the nature of the receiving environment and 
surrounding land uses as well as the suite of mitigation proposed by the applicant.  It is recommended 
that this option be progressed in consultation with Environment Canterbury, Iwi, local quarry operators 
and the wider rural community.  While an overlay should be considered as part of this package it is not 
integral to the option as a whole and could be included or discarded at any time as the option is 
developed further.   
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6.4 OPTION 3b – Provide for Quarrying as a Discretionary Activity 
provided that it complies with required setback distances  

Effectiveness in Addressing Issue: 

The fourth option is to provide for quarrying throughout the District’s rural area as a discretionary or 
restricted discretionary activity, consistent with other District Plans in the wider Canterbury Region 
provided that it complies with a required setback distance from sensitive activities (and as a non-
complying activity if it breached the required setback distance).  This would recognise quarrying as a rural 
activity, albeit one that has the potential to result in adverse effects on the environment if it is located 
too close to sensitive activities.  

Risks: 

The primary risk associated with this is that it becomes a pseudo zone which has the potential to affect 
land values.   

Budget or Time Implications: 

As with option 3a this approach would enable new quarry provisions to be developed collaboratively as 
part of the district plan review process.  The nature of quarrying is such that there are a number of cross 
over areas with other parts of the district plan including noise, earthworks, traffic and dust and the 
opportunity exists through this process for efficiencies to be achieved with respect to the development of 
new provisions and for a comprehensive suite of provisions to be developed.  

Stakeholder and Community Interests: 

This option has been discussed with the quarry industry and with Environment Canterbury.  Both are 
supportive of the approach subject to quarrying being appropriately defined.  Further it is noted that 
opportunities exist to delegate some of Councils functions with respect to air discharges to Environment 
Canterbury in certain circumstances, subject to Environment Canterbury approval.   

Recommendation:   

This approach presents the Council and the community with an effective means of considering each new 
quarry application on its merits taking into account the nature of the receiving environment and 
surrounding land uses as well as the suite of mitigation proposed by the applicant while providing a 
buffer between quarries and sensitive activities.  It is recommended that this option be progressed in 
conjunction with Option 3 above (i.e. a suite of rules that provide for quarrying in the rural zones as a 
discretionary activity and may or may not include a supporting overlay and setback reuqirements) and in 
consultation with Environment Canterbury, Iwi local quarry operators and the wider rural community.  

 

 



 

17 
 

7.0 Summary of stakeholder engagement to date 

7.1 Overview 

To date consultation has focused on the quarry industry, Environment Canterbury and Christchurch City 
Council.  This consultation is outlined below.  Further consultation that includes the community, 
landowners and iwi is recommended before a preferred option is advanced through the District Plan 
Review process.   

7.2  Quarry Industry 

A meeting was held with Canterbury Aggregate Producers Group (CAPG) representatives  on Tuesday 7 
November 2017.  The meeting with CAPG focused on obtaining as much feedback as possible on the 
challenges faced by industry operators establishing operating quarries in Selwyn District, and specifically 
in relation to the challenges under the existing regulatory framework. 

Feedback from CAPG centred around four key themes: the definition of quarrying in the operative Plan, 
future use of quarry sites, duplication of assessment under District and Regional Plans and silica 
monitoring.  In addition, representatives from CAPG indicated that they were comfortable with quarrying 
being a discretionary activity throughout the rural area provided that there is an appropriate objective 
and policy framework in place.  

Definition of Quarrying 

CAPG felt that quarrying needed to be recognised and provided for as a rural land use, and raised 
concerns about the narrow focus of the existing definition of quarrying within the District Plan and the 
limitations it imposes.  They highlighted that quarrying rarely involves simply the extraction of material 
from the ground but also a wide range of associated activities including the following: 

• Clean filling/rehabilitation 

• Processing 

• Mixing/blending 

• Storage and conveyance 

• Site establishment 

• Weighbridges and internal roads 

• Sewer 

• Water storage/tanks 

• Machinery parks/storage 

• Light engineering/workshops 

• Hazardous substance/fuel storage 

• Mobile refuelling 

• Settling ponds/washing processing 

• Truck parking 
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• Fixed and mobile plant 

• Retail 

• Lighting 

• Extended hours of operation (some 24/7 scenarios)  

They expressed a desire to be able to continue with existing rural uses while the quarry activities are 
developed.  The representatives from CAPG noted that the hours for daytime and night-time noise limits 
make it difficult for quarries to meet the needs of their customers. 

Future Use 

It was identified that as part of the resource consent process operators are often locked into a method of 
site rehabilitation that limits or attempts to anticipate the future land use of the site that is often 20-30 
years into the future CAPG representatives expressed a need for the ‘door to not be shut’ on a range of 
possible future land uses as community needs and desires change over time, while still facilitating the 
eventual rehabilitation of the site in some form.  A number of possible end uses including biodiversity 
banks, public facilities, sports facilities and energy generation were proposed.  

Duplication of Provisions 

The duplication of provisions under the District and Regional Plans was also discussed.  A need for clarity 
and clear demarcation between the roles of the individual authorities especially in relation to air quality 
was recognised.  As discussed earlier, under the RMA both regional and district councils have 
responsibility for matters relating to air discharges/contaminants and in the operative Selwyn District 
Plan this includes nuisance effects associated with dust discharges. However, Section 33 of the RMA 
enables transfer of powers which could be investigated as part of this review process. 

Silica Monitoring 

In 2017 residents living near a number of Christchurch quarries raised concerns about the long term 
health effects from silica dust that is generated by quarrying activities.  In response to these concerns 
Environment Canterbury and local quarrying operators have been involved in a monitoring programme to 
monitor and assess the level of silica dust in key locations.  CAPG representatives advised that further 
meetings are being held with Environment Canterbury to look at the results to date, and that monitoring 
is set to continue over the summer, including specific sampling locations.  It is hoped that the end result 
will enable the assessment of potential separation requirements between quarries and sensitive 
receptors.  This will be useful for SDC in setting setback distances under the options discussed above.  It is 
noted that this monitoring is ongoing.  Recent reporting has indicated exceedences of the PM10 and 
PM2.5 guidelines.  The preliminary respirable crystalline silica monitoring results are expected in July.   

7.3 Christchurch City Council 

Discussions were held with Christchurch City Council (CCC) Planners regarding their experience 
developing new quarry provisions for the District Plan.  Adele Radburnd was responsible for the rural 
quarries section of the Replacement District Plan.  Ms Radburnd advised that CCC considered three broad 
options including: expanding the existing quarry zone, a floating zone and providing for quarries as a 
discretionary activity.  They ultimately reached the view that a broader quarry zone does not work well 
given the number of rules that are necessary to mitigate effects.   
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Ms Radburnd indicated that the quarry industry were opposed to a zoning approach as it had the effect 
of increasing land values.  She stressed the importance of planning for site rehabilitation and end use 
from day one and indicated that this was supported in the District Plan hearings by industry experts. Ms 
Radburnd proposed a quality gravels overlay approach as a means of protecting gravel resources from 
more intensive residential development. This was ultimately removed from the Christchurch District Plan 
through the hearings process. 

It is noted that the new Christchurch District Plan provisions have recently been tested in the 
Environment Court with the Harewood Gravels decision.  The Christchurch City Council originally granted 
the application, however, this was overturned in the Environment Court.  The main reasons for this are 
summarised in the following synopsis: 

The Court addressed the strategic direction of the plan and the relevant objectives and policies noting that, although 
quarrying was a rural productive activity, this did not mean it was necessarily appropriate at the site and that the 
proposal was to be assessed on its merits in light of the plan objectives. The plan required decision-makers to ensure 
that the nature, scale and intensity of an activity recognised the natural and physical resources, character and 
amenity values of rural land, and to ensure adequate separation distances were maintained between new quarrying 
activity and incompatible activities. Further, new quarrying activities were to demonstrate site rehabilitation was 
achieved through a site rehabilitation plan. The Court also considered plan provisions as to traffic and noise before 
describing the receiving environment in which any effects of the proposal would be experienced.. 

… 

Assessing the proposal under s 104D of the RMA, the Court concluded that the activity did not satisfy the first limb as 
to adverse effects. Turning to consider whether the application was contrary to the objectives and policies in the plan, 
the Court stated that HGL had not discharged its persuasive burden to provide evidence as to the future dust 
environment and rural character and so the Court was unable to determine whether the second limb of s 104D of the 
RMA was satisfied. The Court was not satisfied that the evidence established to the required standard that the use 
and development of rural land would support and maintain the amenity values of the rural environment, as required 
by the relevant objectives. While the policies recognised that quarrying was a rural productive activity, HGL had not 
proffered conditions ensuring the required setback and separation distances, and the proposal did not achieve policies 
regarding the management of noise, access and vibration. Further the plan’s requirements as to site rehabilitation 
were not achieved and there was no stated end use objective for the site, on which the Court placed significant weight. 
Overall, the landscape evidence did not persuade the Court that the cumulative effects were such that rural character 
and amenity would be maintained, as the plan required.1F

2 

It is understood that the applicant has appealed this decision to the High Court.  It would be helpful to 
keep abreast of developments in this case as the DPR quarry provisions are r progressed. 

7.4 Environment Canterbury 

A meeting was held with Olivia Cook and Lisa Jenkins from Environment Canterbury to discuss SDC’s 
existing approach to quarrying, the challenges associated with duplication, particularly in relation to air 
discharge, and the options moving forward.  While there are other issues of concern to Environment 
Canterbury a key issue when managing quarries in Selwyn is air quality.  Ms Jenkins reaffirmed the RPS 
and CARP direction to internalise adverse effects and protect existing quarry activities from reverse 
sensitivity issues.   

                                                             
22 Yaldhurst Quarries Joint Action Group v Christchurch City Council, Summary by Alert24 Your Environment, Thomson 
Reuters 23 November 2017  
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There was a discussion about ways to reduce duplication including the option of SDC transferring its 
functions under Section 33 of the RMA with respect to air quality to Environment Canterbury.  Both Ms 
Cook and Ms Jenkins indicated that they were not opposed to this option in principle but noted that they 
would not be well placed to manage amenity effects.  It was subsequently acknowledged that with 
respect to air discharges from quarries, amenity effects are often dealt with as a subset of contamination 
issues.  Further consideration of this option will require further exploration and dialogue by both 
Environment Canterbury and SDC. 

7.5 Wider Community Consultation 

It is recommended that wider community consultation be undertaken to ascertain the views of 
landowners and residents potentially affected by quarrying operations in the District, including iwi.  This 
could take various forms such as targeted face to face discussions with residents adjoining existing and 
proposed quarries.  It is also useful to provide a drop in centre where people can find out information 
about quarries in the District using various media (video presentation, wall boards etc.), outline potential 
options for the district plan review and ask attendees to provide their feedback. 

8.0 Conclusion 
Overall, it is considered that the existing provisions in the operative Plan fail to provide the degree of 
certainty that is sought from quarry operators residents and other businesses in Selwyn District.  The 
acknowledgement of quarrying as an anticipated rural activity would give effect to the Regional Policy 
Statement, is consistent with the approach taken in other districts and requires the implementation of a 
robust planning framework to manage the effects.  There is the ability to develop such a framework for 
Selwyn through the District Plan review process.  

It is noted that further consultation is recommended with quarry operators and the wider community to 
gauge support for this approach.  Furthermore, the results of the silica monitoring currently being 
undertaken by Environment Canterbury are critical to the development of any setback distances from 
sensitive activities.   

It is understood that Environment Canterbury and Iwi are key stakeholders in this process and further 
dialogue and feedback is required to input into decisions made on the approach to be adopted in the 
District Plan Review. Landowner feedback will also be very important.   

Overall, it is expected that there will be increased demand for new quarries to establish within Selwyn 
District, particularly gravel quarries within the gravel rich Inner Plains areas.  If the SDC wants the District 
to benefit from the growth of this industry then it is important to develop a robust planning framework 
that enables new quarries to establish and existing quarries to grow provided that the adverse effects are 
appropriately internalised.   

9.0 Preferred Option for further engagement 
The Project Team recommends that Option 3 be  developed incorporating consideration of both setbacks 
and a high quality gravels overlay as follows: 
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1. Provide for quarrying as a discretionary or restricted discretionary activity in the rural zone. 

2. Investigate the potential to include setback provisions within the discretionary activity 
status framework, with the quarry activity defaulting to a non-complying activity if the 
setback is not met. 

3. Collate from previous resource consent decisions (such as the Road Metals decision for the 
Wards/Sandy Knolls/Kerrs Road site) a suite of relevant issues and conditions that could 
inform the development of appropriate standards or assessment matters. 

4. Consider including a specific section in the Plan outlining minimum information 
requirements for assessing resource consent applications for quarry developments. 

5. Amend the definition of quarrying and its associated activities in conjunction with 
reassessing the benefits/costs of a “rural-based industry” definition and “other industry” 
definition.  It is considered that the definitions in the Christchurch District Plan and the 
Ashburton District Plan are the most helpful from a cross boundary consistency point of 
view. 

6. Develop a robust objective and policy framework to manage quarrying in the rural zone, and 
which provides for quarrying to occur in appropriate locations while avoiding or mitigating 
adverse effects, particularly on sensitive receptors. 

7. Consider a ‘high quality gravels overlay’ to protect key areas from more intensive rural 
residential development.  

8. Investigate options for transferring powers associated with dust to Environment Canterbury.   
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Appendix A: Baseline Report - Planning Analysis – Quarrying 
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Appendix B: Map A - Canterbury Regional Policy Statement 

Note:  Greater Christchurch is the area shown on this map. 
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1. Introduction 
1.1 Purpose of this report 

This report has been prepared by GHD Ltd for Selwyn District Council (SDC) to provide analysis 
as to the type of quarries that exist within the District at present, the key policy framework at a 
national, regional and district level, and the approach that other local authorities have taken to 
the issue of quarries within their district plans.  The analysis is provided to facilitate the 
development of an appropriate approach for the management of new and expanded quarries in 
the District and forms part of the review of the Selwyn District Plan.   

1.2 Scope and limitations 

This report has been prepared for the benefit of Selwyn District Council for the purpose agreed 
between GHD and Selwyn District Council as set out in Section 1.1 of this report.  No liability is 
accepted by this company or any employee or sub-consultant of this company with respect to its 
use by any other person.  This disclaimer shall apply notwithstanding that the report may be 
made available to other persons for a permission or approval or to fulfil a legal requirement. 

 

  



 

4 | GHD | Report for Selwyn District Council, 51/37402 

2. Background – Existing Scenario 
2.1 Overview 

Selwyn District contains over 200 existing quarries ranging from small Council pits to large 
privately operated quarries.  There are currently three existing large, privately operated quarries, 
at least one new application for a significant operation is imminent, and several quarry operators 
are actively looking at opportunities within the District across a range of resources including 
gravel and limestone.   

Quarries have been established within the District over several years via a range of pathways.  
Some are historic dating back to the early days of development in the District, while others have 
been established in more recent years to provide resources for the District’s rapid growth and 
demand for natural resources.   

Historically SDC owned and operated quarries have been provided for and protected by way of 
designations in the District Plan, or are relying on existing use rights.  New commercially 
operated quarries have been established through the resource consent process, normally 
requiring a suite of resource consents from both SDC and Environment Canterbury.  An 
example of this type of quarry is the Road Metals Company Limited 214 ha quarry on Wards 
Road/Sandy Knolls/Kerrs Road near Burnham, which was consented through the direct referral 
process to the Environment Court0F

1. 

The Canterbury Plains are a rich source of aggregate given the number of braided rivers that 
cross them, and the changing course of these rivers over thousands of years.  A geological 
investigation undertaken in 2009 by Geotech Consulting Limited in conjunction with Twelfth 
Knight Consulting identified areas across the plains that are likely to contain the most suitable 
gravels and classed them as Areas A and B depending on their reliability.  Selwyn District 
includes large areas of both classes which are generally located on the fringes of Christchurch 
City and either side of the Rakaia River.  A full copy of this report is included in Appendix A. 

Given the anticipated growth in the District, consequential growth in demand for aggregate 
resources and the pressure on existing quarries in neighbouring Christchurch City due to 
residential growth and groundwater limitations, it is anticipated that owners of existing quarries 
will continue to look for development opportunities, and that some private operators will look to 
establish new quarries within the District.  Selwyn District needs to consider whether it wants to 
facilitate growth in this industry within the District, and if so, how it is going to manage this 
increased demand.  It is acknowledged that some of the District’s demand for gravel is currently 
provided from river gravel.  It is anticipated that these gravel takes will continue to play an 
important role in the provision of gravel resources to the growing district.  However these takes 
are constrained by their location, and more specifically the transport costs associated with 
moving gravel from the riverbeds to the development location.  Significant demand exists for 
resources that are located in close proximity to key development centres such as Rolleston and 
Lincoln, and rebuild projects and growth in Christchurch City are also seeing demand increase 
in Selwyn District.   

2.2 Selwyn District Plan  

As noted above, a number of consents have been sought for quarries in the District in recent 
years.  These consents have enabled a high level of scrutiny of the existing District Plan 
provisions and in doing so have identified areas of tension between District Plan provisions and 

                                                      
1 Road Metals Company Limited v SDC and CRC – Decision No [2012] Env C214 and Decision No [2013] 
NZEnvC085 
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the development of quarrying in the District.  The following provides a brief summary of how 
quarries are currently provided for and assessed in the Selwyn District Plan.   

The current Selwyn District Plan was the first Plan for the District under the Resource 
Management Act 1991 and replaced the Paparua District Scheme, the Ellesmere County 
District Scheme and the Malvern County District Scheme which were prepared under the Town 
and Country Planning Act.  The Plan is split into two volumes, the Township Volume and the 
Rural Volume.  Given the rural nature of quarrying activities this analysis only deals with the 
Rural Volume of the existing District Plan. 

Twenty three townships and several small pockets of houses are scattered throughout the rural 
area, with several small settlements provided for as part of the rural zone.  As a result of 
previous subdivision provisions, the District also contains clusters of lifestyle properties 
(particularly within the Inner Plains area) that are occupied by a range of often sensitive land 
uses.    

The dominant land use in the Rural Zone is farming but the Plan acknowledges that many other 
activities need to be recognised and provided for within this area as part of promoting the 
sustainable management of natural and physical resources.  The District Plan notes that these 
activities include forestry, mining and quarrying (gravel, bentonite and limestone) community 
facilities, business activities, outdoor recreation, residential activities and conservation.   

2.3 Zoning 

The Rural Zone is not split into multiple subzones but rather is split into areas to manage 
specific activities. The Plan notes that ‘the different characteristics of the Plains have resulted in 
different land uses and intensity of subdivision and settlement’.  These differences are reflected 
in the division of the Plains into Inner and Outer Plains for the management of subdivision and 
residential density. 

2.4 Definitions 

There are three key definitions associated with quarrying that are included in the District Plan.  
These are quarrying, industrial activity and rural activity. 

Quarrying is defined as: 

“to take, mine or extract, by whatever means, any rock, stone, gravel or sand existing in its 
natural state in land.”  “To quarry” has a corresponding meaning.  

Industrial activity is defined as: 

“any activity involving the manufacturing, production, processing, assembly, disassembly, 
packaging, servicing, testing, repair, direct handling, distribution and/or warehousing of any 
materials, goods, products, machinery or vehicles, but excludes mining, mineral exploration and 
quarrying and, for the avoidance of doubt, harvesting activities associated with plantation 
forestry 

For the purpose of this definition an industrial activity is further defined as being either of the 
following: 

(a) Rural Based Industrial Activity: means an industrial activity that involves the use of 
raw materials or primary products which are derived directly from the rural 
environment, including agricultural, pastoral, horticultural, forestry, viticulture and 
crops.  

Or 
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(b) Other Industrial Activity: means any other Industrial Activity that is not defined as 
a “rural based industrial activity” as stated in (a) above.” 

Rural Activity is defined as “the use of land or building(s) for the purpose of growing or rearing 
crops or livestock including forestry, viticulture and horticulture and livestock production and 
may include a dwelling.” 

It is noted that the definition of “rural activity” in the Plan does not include quarrying.  This is the 
case in many District Plans, and may continue to be appropriate for a range of reasons given 
the specific adverse effects to be managed in respect to quarrying.  The definition of rural 
activity in the RPS in respect to the greater Christchurch area (which includes part of Selwyn 
District) specifically includes “quarrying and associated activities”.  The definition is, however, 
supported by a carefully worded policy on rural production (Policy 5.3.12) and confirms the view 
that quarrying is to be managed to ensure that its effects on the rural environment are 
acceptable.  

These key definitions in the Plan identified above were heavily debated as part of the consent 
process for the Road Metals quarry in Burnham because the definition of quarrying does not 
include screening and processing activities that often go with quarrying activity.  These activities 
are required to be classified as either a ‘rural based industrial activity’ or ‘other industrial 
activity’.  In the Outer Plains “other industrial activities” are a non-complying activity, but “rural-
based industrial activities” are discretionary activities. The determination of whether the 
concrete batching plant associated with the Road Metals proposal was a rural-based industrial 
activity or an “other industrial activity” impacted significantly on the consideration of the 
application, with the Judge determining that it was a rural-based industrial activity.   

Overall, it is considered that in this District Plan Review the opportunity to clarify the definitions 
associated with quarrying activity and associated processing activities should be given priority, 
as this will increase certainty to both quarry developers and adjoining landowners for future 
quarry developments.  

2.5 District Policy Framework 

Part B of the Rural Volume sets out the policy framework for the rural area and is split into four 
subsections, these being: natural resources, physical resources, health safety values and rural 
growth.  

The natural resources section seeks to protect and maintain the life supporting capacity of soils 
and avoid activities that have the potential to result in contamination of the soil resource.  Policy 
B1.1.7 specifically provides for the removal of large quantities of topsoil from sites in situations 
where the topsoil will be replaced, and the site replanted when the activity ceases.  The 
question of appropriate rehabilitation remains an important consideration for any quarrying 
provisions in the District Plan Review.  

Objectives and policies seek to manage land use activities (particularly earthworks) to protect 
water quantity and quality and natural character, and to provide for the special interest of 
Tangata Whenua in resource management issues relating to water.  Policy 1.3.4 specifically 
seeks to manage activities which may result in surface runoff of contaminants or leaching of 
contaminants into groundwater.   

The physical resources section includes objectives and policies that aim to avoid or mitigate the 
adverse effects of new or expanded activities on state highways and arterial roads, and 
recognises that some upgrading of infrastructure will be required to provide for new/expanded 
activities.  Objective B2.1.1 seeks that new land uses do not compromise the safe and efficient 
operation of roads. 
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In relation to quarrying the Health Safety and Values section contains objectives and policies 
associated with the handling and storage of hazardous substances and the potential effects on 
human health, the amenity of the rural environment and the natural environment of these 
activities.  It also includes policies associated with noise generating activities and seeks to 
ensure that continuous or regular noise is not at a level that disturbs people indoors on 
adjoining properties.  Policy 3.4.19 seeks to mitigate nuisance effects caused by dust from 
earthworks and stockpiling of material.  

Finally, this section also sets out objectives and policies that seek to provide for a rural area that 
is a pleasant place to live and work in.  Objectives acknowledge the need to provide for a variety 
of activities in the rural area while maintaining the rural character and avoiding reverse 
sensitivity effects.  The section notes that the rural area has a character that is distinct from 
townships and that people value the rural outlook.  Policies and rules aim to maintain the quality 
of the environment through managing effects such as noise, vibration, outdoor signage, glare 
and odour.  They allow for day to day farming and other activities that have effects typical of a 
rural area, but manage activities that have potentially more adverse effects.  The rural area is 
recognised as principally a business area rather than a residential area.   

Objective B3.4.2 recognises that the Rural Zone is an area where a variety of activities take 
place including primary production, outdoor recreation, a variety of business activities and 
residential activities and community facilities.  This Objective seeks to recognise that while a 
variety of activities may be appropriate, rural character must be maintained and potential 
reverse sensitivity effects avoided. 

Policy B3.4.4 relates specifically to the Inner Plains area and seeks to ensure that effects of 
“rural based” industrial activities are avoided, remedied or mitigated to the extent that the 
adverse effects are no more than minor.    

Policy 3.4.16 seeks to mitigate nuisance effects associated with dust from earthworks or 
stockpiled material.  This policy does not intend to prevent activities from occurring, but rather 
requires steps to be undertaken to reduce dust nuisance.  Under the hierarchy set out in the 
Resource Management Act, these objectives and policies must give effect to the higher order 
planning documents, specifically the Regional Policy Statement.  The relevant regional 
objectives and policies are discussed in Section 3 of this report.  

The Rural Growth section considers reverse sensitivity effects.  These objectives and policies 
attempt to avoid reverse sensitivity effects by maintaining a low level of residential density within 
the rural area and protecting lawfully established activities from other activities locating in close 
proximity to them.    

Overall, while there are objectives and policies that provide for non-agricultural rural activities 
there are no specific objectives or policies which support quarrying in the District.  
Notwithstanding this, there are a plethora of general objectives and policies that can be applied 
to quarrying activities in Selwyn District.  

2.6 Rules Framework 

The Rural Zone rules framework is ‘effects based’ in that it focuses on the effects of the activity 
rather than the type of activity.  The exception is a small number of listed activities that require 
assessment as a discretionary activity or non-complying activity, owning to the nature of effects 
associated with them.  The following is a summary of the key rules associated with a typical 
quarrying activity.  It is not intended to be a comprehensive list of all relevant rules in the Plan 
that may apply to quarries due to the varied nature of quarry activities and the environments 
within which they may locate. 

Section 9 – ‘Activities’, classifies other industrial activities as a non-complying activity.   
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Rural based industrial activities are listed as permitted provide that two conditions are met 
including maximum building coverage (100m2) and maximum number of FTE staff (2).  If either 
of these conditions are not met the activity is discretionary if it is located in the Outer Plains 
area, or non-complying if it is within the Inner Plains. 

Rule 9.13 relates to activities and vehicle movements and sets the maximum number of vehicle 
movements to any state highway or arterial road that is maintained by the Council at 30 
ecm/day averaged over one week and 60 ecm/day for local and collector road.  Any activity 
exceeding these limits must be assessed as a discretionary activity. Only the smaller quarries in 
the District would meet these requirements.  

Rule 9.16 sets the noise limits at any living zone boundary and at the notional boundary of any 
dwelling, rest home, hospital or classroom in an educational facility.  The daytime noise limits 
apply to the hours of 7.30am-8.00pm and night time noise limits the hours of 8.01pm to 7.29am. 
Any activity not complying with these noise standards requires assessment as a discretionary 
activity.  With adequate bunding and setbacks many quarry sites could meet these requirements 
or provide additional mitigation measures. However, the hours of operation attached to the 
noise limits can be problematic for many quarry products which are required for early morning 
delivery to construction sites.  

Section C1 includes rules relating to earthworks volumes, setbacks volume and site 
rehabilitation and provides for a range of earthworks activities as permitted.  Quarrying activity 
would nearly always exceed these thresholds.  While there are no specific rules associated with 
dust, assessment criteria include the potential for dust nuisance from stockpiled material.  

Section C3 sets out rules relating to the construction of buildings and site coverage.  These 
rules limit the size of any building to 35% of the allotment, or 500m2, whichever is lesser for 
allotments less than 1ha in area, or 5% for all other allotments.  These rules are not problematic 
for quarrying activities. 

Overall, given the range of activities that are likely to take place as part of a typical quarry 
activity it is likely that a quarry would require consent (as a minimum) as a discretionary activity 
and possibly as a non-complying activity. This depends on the extent of any associated 
processing activities, the location of the site (Inner Plains vs Outer Plains) and interpretation of 
the definitions related to industrial activities.  Specifically, the activity status is contingent on 
whether the processing and screening activities associated with quarry activities are Rural 
Based Industry or Other Industry.  While the Road Metals decision discussed earlier assists with 
this interpretation, it will be more effective and efficient in terms of Section 32 of the RMA for the 
Reviewed Plan to address this specifically to reduce the tension that exists between the 
quarrying and related activity and the Plans objectives and policies.  
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3. Regional Policy Framework 
3.1 Canterbury Regional Policy Statement 

The CRPS became operative on 15 January 2013, and provides an overview of the resource 
management issues for the region. It contains issues, objectives, policies and methods to 
achieve integrated management of natural and physical resources. Chapter 5 (Land-Use and 
Infrastructure), Chapter 6 (Recovery and Rebuilding of Greater Christchurch), Chapter 7 
(Freshwater), Chapter 14 (Air Quality), and Chapter 15 (Soils) of the CRPS contain objectives 
and policies which are relevant to the development of new quarrying provisions within Selwyn 
District.  The general themes of these chapters are as follows: 

• Chapter 5 includes issues, objectives and policies that apply across the whole region 
and focus on development which results in change to urban, rural-residential and rural 
areas together with the infrastructural services which support development.  Policy 
5.3.12 aims to maintain and enhance natural and physical resources contributing to the 
rural productive economy, and seeks to enable development provided that it has a 
direct relationship with, or is dependent on rural activities, rural resources or raw 
materials sourced from the rural area.   

• Chapter 6 seeks to enable and support earthquake recovery and rebuilding for the 
Greater Christchurch area through to 2028. Policy 6.3.9 provides for new rural 
residential development as long as reverse sensitivity effects with adjacent rural 
activities including quarrying and agricultural research farms or strategic infrastructure 
are avoided. It is noted that this chapter only applies to the portion of the District located 
within Greater Christchurch.   

• Chapter 7 seeks to ensure that the quality of water bodies, including groundwater 
bodies, is not degraded by changes in land use (Objective 7.2.3 and Policy 7.3.7). 
Chapter 7 also seeks to manage allocation of freshwater to avoid inefficient use. 
Objective 7.2.1 and Policy 7.3.5 seek to manage effects of land use activity on flows 
within surface waterbodies and the recharge of groundwater. 

• The general policy direction of Chapter 14 is the maintenance and enhancement of air 
quality values, and locating discharging activities away from sensitive activities unless 
adverse effects can be avoided or mitigated (Policy 14.3.5). 

• Chapter 15, particularly through Objective 15.2.1 and Policy 15.3.1, recognises the 
need to maintain soil quality and avoid, remedy or mitigate soil degradation.   

Of particular note is the definition of Rural Activities for Greater Christchurch, which is as 
follows: 

“means activities of a size, function, intensity or character typical of those in rural areas and 
includes: 

• Rural land use activities such as agriculture, aquaculture, horticulture and forestry. 

• Businesses that support rural land use activities. 

• Large – footprint parks, reserves, conservation parks and recreation facilities. 

• Residential activity on lots of 4 ha or more. 

• Quarrying and associated activities. 

• Strategic infrastructure outside of the existing urban area and priority areas for 
development.” 
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This definition, along with the policy provisions applying to the wider region discussed above, 
confirms the overall position in the RPS that quarrying forms a legitimate part of the rural 
environment.  It will be important for the District Plan Review to give effect to this direction in 
developing the objective and policy framework for the rural area. 

The overall direction of the RPS in relation to quarrying is the management of land use activities 
in a way that avoids reverse sensitivity effects and protects groundwater resources both in 
terms of quality and quantity.  It also focuses on the sustainable management of land once 
quarrying ceases.   

With respect to air discharges the RPS provides a framework that favours the separation of 
activities that discharge contaminants to air while providing for them to be located in closer 
proximity when adequate alternative mitigation is available.  

The operative Plan pre-dates the RPS and has a level of inconsistency with the newer 
framework set out in the RPS. It fails to appropriately recognise and provide for ‘quarrying and 
associated activities’ as a legitimate rural activity that needs to be carried out within the rural 
environment, albeit in a manner that internalises adverse effects associated with new quarries 
and avoids issues associated with reverse sensitivity for existing quarries in the rural area.   

3.2 Land and Water Regional Plan 

The Land and Water Regional Plan (LWRP) contains a suite of objectives, policies and rules 
that give effect to the direction set out in the RPS in relation to land and water resources.  With 
respect to quarrying these are generally focussed on protecting water resources from 
contamination, and relate to the storage of hazardous substances and separation distances 
between groundwater and quarrying activities.   

Policies 4.93 and 4.94 specifically recognise the value of quarrying to the region and seek to 
enable quarrying provided that any adverse effects can be sufficiently mitigated.  Given the 
depth to aquifers in Selwyn District in many instances quarries are unlikely to require regional 
consents for bulk earthworks but may require consent for services infrastructure such as water 
supply, stormwater, wash-water discharges and the storage of hazardous substances.  An 
additional suit of consents may be required for quarries establishing close to a water race, 
stream, wetland or lake.  Furthermore it is noted that in some instances consent will also be 
required for the deposition of material (cleanfill) as part of the site rehabilitation process.  

3.3 Canterbury Air Regional Plan 

The Canterbury Air Regional Plan (CARP) provides the regional framework for managing air 
discharges within Canterbury.  It includes objectives, policies and rules relating to air discharges 
from the handling of bulk materials as well as cleanfills and unconsolidated surfaces.  Policies 
6.9-6.12 focus on avoiding or mitigating adverse effects on sensitive activities taking into 
account district plan zonings and the internalisation of air discharge effects within sites.  Most 
quarrying activities will require a suite of resource consents under the CARP for the handling 
and storage (stockpiling) of bulk materials and discharges from unconsolidated surfaces.   

Rule 7.32 provides for discharges from unconsolidated surfaces as a permitted activity provided 
that a dust management plan is prepared and the discharge does not cause offensive or 
objectionable effects beyond the boundary of the site.  Failure to comply with this requirement 
results in the activity being assessed as a non-complying activity.   

Rule 7.35 provides for discharges from the handling of bulk solid materials as a permitted 
activity provided a number of conditions are met. This includes a maximum rate of handling 
(100t/hr), the preparation of a dust management plan, and a setback of 200m from any sensitive 
activity.  The outdoor storage of bulk materials is also provided for as a permitted activity under 



 

GHD | Report for Selwyn District Council, 51/37402| 11 

Rule 7.36 subject to limits on particle size, discharges beyond the boundary, compliance with a 
dust management plan and a setback of 100m from any sensitive activity.  Provided that there 
are no objectionable or offensive effects beyond the boundary of the site, any activity that does 
not meet the standards of rule 7.35 or 7.36 requires consent as a restricted discretionary 
activity.   

Air quality is acknowledged as one of the key areas of overlap and potential duplication under 
the current national resource management framework.  Regional councils have a role to 
manage the effects of dust and odour as they relate to the discharge of contaminants and the 
effects of those contaminants, while territorial authorities have a role to manage the amenity 
effects associated with dust and odour discharges.  As part of the current planning framework 
within Canterbury, most quarry applications are subject to scrutiny and consent conditions 
relating to air quality from both regional and territorial authorities.  Within Selwyn District most 
quarry applications include an assessment of the potential nuisance effects associated with dust 
discharges as a result of the objective and policy framework and assessment criteria.  This 
effect is also considered as part of the regional air discharge consent.   
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4. Cross Boundary Consistency 
In order to understand how quarrying is dealt with elsewhere in the Region the provisions of the 
Christchurch City, Hurunui District, Waimakariri District and Ashburton District Plans were 
reviewed.  The following provides a brief summary of the planning framework for quarries in 
each of these areas.   

4.1 Christchurch City 

The Christchurch District Plan (CDP) recognises quarrying as a legitimate rural activity and has 
a Quarry Zone that encompasses part of the wider rural area.  A large number of substantial 
quarries are located within this zone, however limited scope for growth exists.  Objectives and 
policies focus on protecting the amenity values of surrounding rural area and are particularly 
concerned with quarry site rehabilitation and end use.  Within the Rural Quarry zone quarrying 
is a permitted activity provided that a range of development controls are met.  This includes 
provision for some limited night-time operation and requirements for bunding and amenity 
planting, the development of a quarry site rehabilitation plan, and setbacks for crushing 
machinery.  It is noted that the Quarry Zone is a legacy zone that encompasses historic quarries 
in Christchurch City.  

Outside of the Quarry Zone quarries are provided for as a discretionary activity within the Rural 
Zone provided that a 250m setback is achieved between the site and a residential zone or 
Specific Purpose (School) Zone boundary.  

Quarrying activity is defined in the CDP as: 

“the use of land, buildings and plant for the purpose of the extraction of natural sand, gravel, 

clay, silt and rock, the associated processing, storage, sale and transportation of those same 

materials and quarry site rehabilitation. It may include: 

1. earthworks associated with the removal and storage of over-burden; 

2. extraction of natural sand, gravel, clay, silt and rock materials by excavation or 

blasting; 

3. processing of those extracted materials by screening, crushing, washing and/or 

mixing them together; 

4. the addition of clay, lime, cement and recycled/recovered aggregate to extracted 

materials; 

5. ancillary aggregates-processing activity; 

6. workshops required for the repair of equipment used on the same property; 

7. site management offices; 

8. parking areas; 

9. landscaping; and  

10. quarry site rehabilitation and any associated clean-filling.” 

4.2 Hurunui District 

Like Selwyn District, the Hurunui District spans a range of different geological environments and 
as such contains a variety of different quarrying activities including gravel, limestone and sand. 
The Operative Hurunui District Plan (HDP) provides a policy framework that recognises 
quarrying as a legitimate rural activity that generates adverse effects that must be avoided, 

https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123544
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=124019
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123685
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123697
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123514
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=124009
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=124110
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123963
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123968
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123835
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=124019
https://districtplan.ccc.govt.nz/common/user/contentlink.aspx?sid=123600
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remedied or mitigated.  Policies also focus on land rehabilitation.  The HDP enables small scale 
quarrying and mining in its General Management Area as a permitted activity and at a larger 
scale as a discretionary activity.   

Quarry is defined as 

“an open surface excavation for the extraction of stone, sand, gravel, and other building 
materials.” 

The Proposed Hurunui District Plan has been publicly notified, decisions released and is now at 
the appeals stage.  The Proposed Plan adopts a similar philosophy to the HDP in that it 
recognises quarrying as a legitimate rural activity and includes specific objectives and policies 
that set out the key issues requiring consideration.  The Proposed Plan retains small scale 
quarrying and mining as a permitted activity in the rural area with larger scale quarrying 
continuing to be a discretionary activity subject to setbacks from sensitive zones.  

New definitions results in quarrying being included as ‘mineral extraction’ with mineral extraction 
activities defined in the Proposed Plan as:  

“means activities carried out at a quarry or mine, and includes: 

• blasting; 
• excavating minerals; 
• processing minerals by crushing, screening, washing or blending; 
• storing, distributing and selling mineral products; 
• removing and depositing overburden; 
• treating stormwater and wastewater; 
• cleanfilling, landscaping and rehabilitation works; and  
• recycling or reusing aggregate from demolition waste such as concrete, masonry, or 

asphalt.” 

4.3 Waimakariri District  

The Waimakariri District, like Selwyn and Hurunui, contains a variety of different quarry activities 
including gravel, sand and limestone.  The Waimakariri District Plan (WDP) provides a broad 
policy framework for the extraction of minerals in the Rural Zone.  While it is recognised as a 
rural land use, there are activity specific objectives or policies to support any application made 
under the plan.  

Quarrying within the Rural Zone is provided for as a restricted discretionary activity, with 
Council’s discretion limited to the following: 

“i. final contours and ground levels resulting from excavation; 

ii. location of plant and structures; 

iii. vehicle circulation on-site from the area of disturbance or quarry face to the road; 

iv. identification of the area used for processing, stockpiling and distribution of disturbed or 
quarried material; 

v. drainage; 

vi. measures to avoid, remedy or mitigate adverse effects on the surrounding environment 
including noise, dust, siltation, visual detraction and traffic generation; 

vii. contingency provisions and emergency response procedures; 

viii. remediation and restoration proposals for the site; 

ix. the short and long term effects on flood potential beyond the earthworks; 

x. for East Woodend Outline Development Plan area those matters over which control is 
exercised for controlled activities in Chapter 32: Subdivision – Rules; 
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xi. impacts on the operation, maintenance, upgrade and development of the National Grid; 

xii. technical advice provided by Transpower; 

xiii. the risk to the structure and integrity of the National Grid; 

xiv. the risk of electrical hazards affecting public or individual safety, and the risk of property 
damage; 

xv. compliance with NZECP 34:2001 “New Zealand Electrical Code of Practice for Electrical 
Safe Distances”; and 

xvi. financial contributions as set out in Chapter 20: Financial Contributions and Chapter 34: 
Financial Contributions – Rules and development contributions as set out in Waimakariri District 
Council’s Development Contributions Policy.” 

Quarrying and/or mineral extraction are not defined in the WDP.  

4.4 Ashburton District Plan 

The Ashburton District Plan (ADP) provides for quarries within the Rural Zone as a discretionary 
activity.  The ADP states that the purpose of this rule is to ensure that the effects of activities 
associated with mineral extraction or quarrying are avoided remedied or mitigated.  It is 
especially relevant to those effects associated with amenity, landscape, geo-conservation or 
natural conservation values and cultural values of Takata Whenua.  This Council seeks to 
maintain discretion as to whether mineral extraction or quarrying should proceed and if so, 
impose conditions to mitigate adverse effects.  The objective and policy framework that supports 
this is broad and general and not specific to quarrying as a rural activity and in this respect is 
similar in approach to the operative Selwyn Plan.   

Mineral extraction is defined in the plan as  

“the use of land and / or buildings for a purpose that results in the extraction, winning, quarrying, 
excavation and/or associated processing of minerals; and includes prospecting and exploration, 
excavation, blasting, crushing, screening, washing, blending, processing, storage, deposition of 
overburden, treatment of waste water and rehabilitation of sites.” 

4.5 Summary 

Overall, it is considered that a degree of consistency exists across other Districts in the Region, 
in that quarrying is anticipated and provided for in the rural environment where its adverse 
effects can be internalised.  These other Districts are reasonably consistent with their definitions 
of quarrying including some associated processing of material.  The ADC definition is 
considered to be particularly helpful in that it is clear and concise and provides for an 
appropriate range of associated activities.  

Cross boundary consistency has the effect of improving outcomes as quarry operators are able 
to improve the quality of information provided as part of the resource consenting and 
environmental management process.   
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5. Iwi Management Plan 
The Maahanui Iwi Management Plan 2013 (MIMP) provides policy framework for the protection 
and enhancement of Ngai Tahu values and for achieving outcomes that provide for the 
relationship of Ngai Tahu with natural resources across mid Canterbury.  It is endorsed by Ngai 
Tahu as the Iwi Authority and as such, is a relevant policy document under the Resource 
Management Act.  The MIMP includes a range of relevant objectives and policies that should be 
considered in the development of quarrying provisions within Selwyn.  The three key policy 
areas of relevance to quarrying are as follows: 

• Discharges to air 

• Water takes and discharges to groundwater 

• Land use (region wide)  

Discharges to air 

The objectives and policies associated with air discharges seek to protect the mauri of air from 
adverse effects from discharges of contaminants to air.  They also seek to control discharges to 
air to protect the cultural amenity of historic, traditional and spiritual sites.  Dust emissions in 
close proximity to marae or wāhi tapu sites also require consideration.  

Water takes and discharges to groundwater 

The MIMP states that the discharge of stormwater or sediment to water or land where it may 
enter water is culturally unacceptable.  It also outlines significant concerns regarding over-
allocated water resources with respect to water takes.   

Land use (region wide) 

The Plan includes specific objectives and policies associated with quarrying.  Of particular note 
are Policies P13.2 and P13.3 set out below: 

“P13.2 To assess mining and quarrying proposals with reference to: 
(a) Location of the activity 
• What is the general sensitivity of the site to the proposed activity?  
• How well does the proposed activity ‘fit’ with the existing landscape? 
• Is there significant indigenous biodiversity on the site, including remnant native bush? 
• What waterways, wetlands or waipuna exist on the site? 
• Are there sites of significance on or near the site? 
• What is the risk of accidental discoveries? 
• What is the wider cultural landscape context within which the site is located? 

(b) Type of mining/quarrying 
• What resource is being extracted, what will it be used for, and is it sustainable? 

(c) Avoiding and mitigating adverse effects 
• What provisions are in place to address sediment and erosion control? 
• What provisions are in place for stormwater management? 
• What provisions are in place for waterway protection? 
• How will the site be restored once closed? 
 
P13.3: To require all applications for mining and quarrying activities to include: 
(a) Quarry management plans for earthworks, erosion and sediment control, waterway 
protection, on site stormwater treatment and disposal and provisions for visual screening/ 
barriers that include indigenous vegetation; and 
(b) Site rehabilitation plans that include restoration of the site using indigenous species.” 
 

These objectives and policies in the MIMP provide a clear understanding as to the issues that 
Iwi foresee from quarrying activities as the matters that require consideration as part of any 
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resource consent process.  They provide a useful framework for the consideration of Iwi 
values as part of the process of determining provisions for the District Plan Review.  
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6. Industry Guidelines 
To date there is no comprehensive suite of industry guidelines for the management of 
environmental effects associated with quarries in New Zealand.  To date guidelines have 
focused on health and safety aspects of quarry operation rather than environmental 
management.  Notwithstanding this, in order to comply with consent conditions it is becoming 
common practice for quarries to have ‘Quarry Management Plans’ that include an environmental 
management framework.   

Consultation with local quarry operators has indicated that they are in the process of developing 
an industry code of practice for the establishment and operation of quarries locally.  It is 
anticipated that this will be available in a draft form in early 2018. On this basis it may form part 
of future discussions on the management of quarries in Selwyn as part of this District Plan 
Review.  

Notwithstanding the above, a number of best practice guides are available that are applicable to 
quarrying in Selwyn.  These include the following: 

• MfE Good Practice Guide for Assessing and Managing Dust 

• MfE Guide to the Management of Cleanfills  

• Hazardous Substances Toolbox 

We understand that a guideline for silica emissions is also being developed.  This should be 
considered as part of the District Plan Review.  
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7. Stakeholder Engagement 
7.1 Quarry Industry 

A meeting was held with Canterbury Aggregate Producers Group (CAPG) representatives (Tim 
Ensor, Senior Resource Management Planner at Tonkin and Taylor and Don Chittock, 
Resources and Sustainability Manager at Fulton Hogan) on Tuesday 7 November.  The meeting 
with CAPG focused on obtaining as much feedback as possible on the challenges faced by 
industry operators establishing operating quarries in Selwyn District, and specifically in relation 
to the challenges under the existing regulatory framework. 

Feedback from Mr Ensor and Mr Chittock centred around four key themes: the definition of 
quarrying in the operative Plan, future use of quarry sites, duplication of assessment under 
District and Regional Plans and silica monitoring.  In addition, representatives from CAPG 
indicated that they were comfortable with quarrying being a discretionary activity throughout the 
rural area provided that there is a supportive objective and policy framework in place.  

Definition of Quarrying 

Both Mr Ensor and Mr Chittock felt that quarrying needed to be recognised and provided for as 
a rural land use, and raised concerns about the narrow focus of the existing definition of 
quarrying within the District Plan and the limitations it imposes.  They highlighted that quarrying 
rarely involves simply the extraction of material from the ground but also a wide range of 
associated activities including the following: 

• Cleanfilling/rehabilitation 

• Processing 

• Mixing/blending 

• Storage and conveyance 

• Site establishment 

• Weighbridges and internal roads 

• Sewer 

• Water storage/tanks 

• Machinery parks/storage 

• Light engineering/workshops 

• Hazardous substance/fuel storage 

• Mobile refuelling 

• Settling ponds/washing processing 

• Truck parking 

• Fixed and mobile plant 

• Retail 

• Lighting 

• Extended hours of operation (some 24/7 scenarios)  

They expressed a desire to be able to continue with existing rural uses while the quarry 
activities are developed.  The representatives from CAPG noted that the hours for daytime and 
night-time noise limits make it difficult for quarries to meet the needs of their customers. 
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Future Use 

It was identified that as part of the resource consent process operators are often locked into a 
method of site rehabilitation that limits or attempts to anticipate the future land use of the site 
that is often 20-30 years into the future.  Both Mr Ensor and Mr Chittock expressed a need for 
the ‘door to not be shut’ on a range of possible future land uses as community needs and 
desires change over time, while still facilitating the eventual rehabilitation of the site in some 
form.  A number of possible end uses including biodiversity banks, public facilities, sports 
facilities and energy generation were proposed.  

Duplication of Provisions 

The duplication of provisions under the District and Regional Plans was also discussed.  A need 
for clarity and clear demarcation between the roles of the individual authorities especially in 
relation to air quality was recognised.  As discussed earlier, under the RMA both regional and 
district councils have responsibility for matters relating to air discharges/contaminants and in the 
operative Selwyn Plan this includes nuisance effects associated with dust discharges. However, 
Section 33 of the RMA enables transfer of powers which could be investigated as part of this 
review process. 

Silica Monitoring 

Earlier this year residents living near a number of Christchurch quarries raised concerns about 
the long term health effects from silica dust that is generated by quarrying activities.  In 
response to these concerns Environment Canterbury and local quarrying operators have been 
involved in a monitoring programme to monitor and assess the level of silica dust in key 
locations.  Mr Chittock advised that further meetings are being held with Environment 
Canterbury to look at the results to date, and that monitoring is set to continue over the summer, 
including specific sampling locations.  It is hoped that the end result will enable the assessment 
of potential separation requirements between quarries and sensitive receptors.  This will be 
useful for Selwyn District in setting setback distances specified in the plan.    

7.2 Christchurch City Council 

Discussions were held with Christchurch City Council (CCC) Planners regarding their 
experience developing new quarry provisions for the District Plan.  Adele Radburnd was 
responsible for the rural quarries section of the Replacement District Plan.  Ms Radburnd 
advised that CCC considered three broad options including: expanding the existing quarry zone, 
a floating zone and providing for quarries as a discretionary activity.  They ultimately reached 
the view that a broader quarry zone does not work well given the number of rules that are 
necessary to mitigate effects.   

Ms Radburnd indicated that the quarry industry were opposed to a zoning approach as it had 
the effect of increasing land values.  She stressed the importance of planning for site 
rehabilitation and end use from day one and indicated that this was supported in the District 
Plan hearings by industry experts. Ms Radburnd proposed a quality gravels overlay approach 
as a means of protecting gravel resources from more intensive residential development. This 
was ultimately removed from the Christchurch District Plan through the hearings process. 

It is noted that the new Christchurch District Plan provisions have recently been tested in the 
Environment Court with the Harewood Gravels decision.  The Christchurch City Council 
originally granted the application, however, this was overturned in the Environment Court.  The 
main reasons for this are summarised in the following synopsis: 

The Court addressed the strategic direction of the plan and the relevant objectives and policies noting that, 
although quarrying was a rural productive activity, this did not mean it was necessarily appropriate at the 
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site and that the proposal was to be assessed on its merits in light of the plan objectives. The plan required 
decision-makers to ensure that  the nature, scale and intensity of an activity recognised the natural and 
physical resources, character and amenity values of rural land, and to ensure adequate separation 
distances were maintained between new quarrying activity and incompatible activities. Further, new 
quarrying activities were to demonstrate site rehabilitation was achieved through a site rehabilitation plan. 
The Court also considered plan provisions as to traffic and noise before describing the receiving 
environment in which any effects of the proposal would be experienced.. 

… 

Assessing the proposal under s 104D of the RMA, the Court concluded that the activity did not satisfy the 
first limb as to adverse effects. Turning to consider whether the application was contrary to the objectives 
and policies in the plan, the Court stated that HGL had not discharged its persuasive burden to provide 
evidence as to the future dust environment and rural character and so the Court was unable to determine 
whether the second limb of s 104D of the RMA was satisfied. The Court was not satisfied that the evidence 
established to the required standard that the use and development of rural land would support and maintain 
the amenity values of the rural environment, as required by the relevant objectives. While the policies 
recognised that quarrying was a rural productive activity, HGL had not proffered conditions ensuring the 
required setback and separation distances, and the proposal did not achieve policies regarding the 
management of noise, access and vibration. Further the plan’s requirements as to site rehabilitation were 
not achieved and there was no stated end use objective for the site, on which the Court placed significant 
weight. Overall, the landscape evidence did not persuade the Court that the cumulative effects were such 
that rural character and amenity would be maintained, as the plan required.1F

2 

It is understood that the applicant has appealed this decision to the High Court.  It would be 
helpful to keep abreast of developments in this case as the Selwyn quarry provisions are further 
formulated. 

7.3 Environment Canterbury 

A meeting was held with Olivia Cook and Lisa Jenkins from Environment Canterbury to discuss 
Selwyn’s existing approach to quarrying, the challenges associated with duplication, particularly 
in relation to air discharge, and the options moving forward.  While there are other issues of 
concern to Environment Canterbury a key issue when managing quarries in Selwyn is air 
quality.  Ms Jenkins reaffirmed the RPS and CARP direction to internalise adverse effects and 
protect existing quarry activities from reverse sensitivity issues.   

There was a discussion about ways to reduce duplication including the option of SDC 
transferring its functions under Section 33 of the RMA with respect to air quality to Environment 
Canterbury.  Both Ms Cook and Ms Jenkin indicated that they weren’t opposed to this option in 
principle but noted that they would not be well placed to manage amenity effects.  It was 
subsequently acknowledged that with respect to air discharges from quarries, amenity effects 
are often dealt with as a subset of contamination issues.  Further consideration of this option will 
require further exploration and dialogue by both Environment Canterbury and SDC. 

  

                                                      
22 Yaldhurst Quarries Joint Action Group v Christchurch City Council, Summary by Alert24 Your Environment, 
Thomson Reuters 23 November 2017  
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8. Options and Recommendations 
Based on the above analysis it is considered that there are three viable options for managing 
quarrying through the District Plan.  They are: 

• Retain the status quo; 

• Develop new provisions centred around a specific quarry zone; or 

• Develop new provisions that make quarrying anywhere in the rural area a discretionary 
activity. 

Each option is discussed in more detail below.  

8.1 Retain the status quo 

As noted above, the existing provisions have been in place for several years and have been 
tested through the resource consent process on several occasions.  The Road Metals decision 
(which is attached as Appendix B) identifies a number challenges associated with the current 
rules.  These challenges align with the feedback that was provided in consultation and through 
our analysis of the existing provisions.   

In summary, the operative Plan fails to recognise quarrying as a legitimate rural activity and 
provide a robust framework for assessing new activities.  The operative Plan definitions create 
uncertainty as to the activity status of new activities and fails to recognise the associated 
activities that go hand in hand with the primary extraction activity.  The objectives and policies 
do not assist in decision-making due to their general nature and lack of overt support for 
quarrying activity where adverse effects are able to be avoided or mitigated. This creates 
uncertainty both for quarry operators and for rural residents. 

8.2 New Quarry Zone 

As an alternative to retaining the existing provisions, the Council may consider a specific quarry 
zone and provide for new quarries within this zone. This approach would provide a higher 
degree of certainty to rural property owners as to the activities that could establish in proximity 
to them and reduce the tension between quarries and more sensitive activities.  This approach 
would also enable buffers to be introduced around these zones.   

The development of this approach would require a significant investment by the Council to 
identify those areas of high quality gravels that are suitable for a quarry zone, and to ensure that 
sufficient land was zoned in this manner to provide for growth in the district.  A suite of 
comprehensive standards to be applied in the zone would also need to be developed.  Given 
the size of the District this would be a significant piece of work.  Furthermore, it would also still 
be necessary to provide a framework for considering quarries outside this zone.  

Given the number of large existing quarries that have been established through the resource 
consent process it would be difficult to produce rules that captured all of the individual site 
specific requirements.  Furthermore, it is noted that the adverse effects from quarries can be 
difficult to manage and much of the effective environmental mitigation comes from good 
management by the quarry operator.  This would be difficult to capture in a general suite of 
rules.  

Another concern is that this approach would “pick winners” potentially at the expense of those 
immediate neighbours, and potentially at the expense of allowing the market to determine 
appropriate locations for quarries.  This approach may also lead to a cluster of quarries in one 
location with significant cumulative adverse effects on the surrounding environment. It is 
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considered that it could be difficult to get new quarry zones accepted through the district 
planning process without significant litigation.  Any section 32 assessment would need to 
evaluate the effect of this strategy on land prices.  Quarry operators have expressed a concern 
that this strategy would increase land prices within quarry zones.  

8.3 Provide for Quarrying as a Discretionary Activity 

The third option is to provide for quarrying throughout the District’s rural area as a discretionary 
or restricted discretionary activity.  This would recognise quarrying as a legitimate rural activity, 
albeit one that has the potential to result in adverse effects on the environment that must be 
avoided, remedied or mitigated.  As part of this option it would be critical to better define 
quarrying and its associated activities to provide certainty as to what activities are and are not 
captured by the provisions.  It would also necessary to provide a robust policy framework to 
support these provisions.  As suggested by Ms Radburnd at CCC it may also be appropriate to 
include a ‘high quality gravels overlay’ or similar that signals those areas where quarrying is 
anticipated and to protect those areas from rural residential fragmentation.   

With this approach it would be possible to have specific information requirements provided in 
the District Plan for any resource consent application.  The Council could also devise a rule 
specifying that if an air discharge consent has been  granted by Environment Canterbury then 
the effects associated with air discharges will not exempted as part of the SDC consent 
process.  A range of standards could also be imposed associated with buffer distances, 
bunding, rehabilitation, hours of operation, noise and maximum numbers of vehicle movements.  

The down side of a general discretionary activity approach across the rural area of the District is 
that there is no real certainty for rural residents and other sensitive activities where a quarry 
could next be proposed. A clear objective and policy framework outlining the circumstances 
where quarrying and its associated activities are appropriate in the rural environment would 
assist in reducing this concern. 

8.4 Conclusion 

Overall, it is considered that the existing provisions in the operative Plan fail to provide the 
degree of certainty that is sought from both quarry operators and rural residents and other 
businesses.  The acknowledgement of quarrying as a legitimate rural activity is consistent with 
the approach taken in other districts and requires the implementation of a robust planning 
framework to manage the effects.  There is the ability to develop such a framework for Selwyn 
through the District Plan review process.  

It is noted that further consultation is recommended with quarry operators and rural residents to 
gauge support for this approach.  Furthermore, the results of the silica monitoring currently 
being undertaken by Environment Canterbury are critical to the development of setback 
distances from sensitive activities.   

It is understood that Environment Canterbury and Iwi are key stakeholders in this process and 
further dialogue and feedback is required to input into decisions made on the approach to be 
adopted in the District Plan Review. Landowner feedback will also be very important.  The key 
recommendations for the District Plan Review from this planning analysis on quarrying in 
Selwyn District are as follows: 

1. Provide for quarrying as a discretionary or restricted discretionary activity in the 
rural zone. 

2. Collate from previous resource consent decisions (such as the Road Metals 
decision for the Wards/Sandy Knolls/Kerrs Road site) a suite of relevant issues 
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and conditions that could inform the development of appropriate standards or 
assessment matters. 

3. Consider including a specific section in the Plan outlining minimum information 
requirements for assessing resource consent applications for quarry 
developments. 

4. Amend the definition of quarrying to be circumspect in terms of quarrying and 
its associated activities in conjunction with reassessing the benefits/costs of a 
“rural-based industry” definition and “other industry” definition.  It is considered 
that the definitions in the Christchurch District Plan and the Ashburton District 
Plan are the most helpful from a cross boundary consistency point of view. 

5. Develop a robust objective and policy framework to manage quarrying in the 
rural zone, and which provides for quarrying to occur in appropriate locations 
while avoiding or mitigating adverse effects, particularly on sensitive receptors. 

6. Consider a ‘high quality gravels overlay’ to protect key areas from more 
intensive rural residential development.  

7. Investigate options for transferring powers associated with dust to Environment 
Canterbury.   

Overall, it is expected that there will be increased demand for new quarries to establish within 
Selwyn, particularly gravel quarries within the gravel rich Inner Plains areas.  If Selwyn wants to 
benefit from the growth of this industry then it is important to develop a robust planning 
framework that enables new quarries to establish and existing quarries to grow provided that 
the adverse effects are appropriately internalised.  It is noted that a number of the challenges 
facing this industry are similar to those experienced by intensive farming.  It may therefore, be 
appropriate to coordinate the consideration of these issues as part of the Plan development 
process where appropriate.  
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INTRODUCTION. 
 

 

 

The constituent members of the Urban Development Strategy ( i.e. Waimakariri and 

Selwyn District Councils, Christchurch City Council, Environment Canterbury and the 

New Zealand Transport Agency ) consider that continued, long term access to a supply 

of suitable aggregates is important both to satisfy demand for their own projects but 

also to satisfy demands from local private sector projects and from central 

government for infrastructural asset development and maintenance.  

Until recently, the demand for aggregates from within urban Christchurch has been 

increasing rapidly. Similar growth in demands have occurred in the adjacent areas 

encompassed by both the Selwyn and Waimakariri District Councils. 

In light of these increases in demand the UDS team are undertaking a re-assessment 

of the area wide management of quarrying activities with a view to ensuring that 

regional demands for aggregates may be met economically throughout the time 

horizons adopted by the UDS.  

 

In the first phase of this project Twelfth Knight Consulting was engaged to:-  

 Determine the regional demand for aggregates to 2041.  

 Provide an overall assessment of the sub-regional aggregate resource 

and its locations.  

 Identify and prioritise location criteria and constraints for potential sites 

for new resources.  

This document brings together the consequent three reports prepared by Twelfth 

Knight Consulting: 

 

 �Demands and Resources� 

 

 �Geological Investigation of Potential Aggregate Resources� 

 

 �Resource Access Constraints� 

 

 

 

The UDS team feel that it is important that the team, the industry and the community 

have an agreed factual  basis  on  which to move forward with the project.  We would 

therefore welcome your comments on the contents of these reports.  

 

Please address comments c/o  Twelfth Knight Consulting (email:rsenglish@xtra.co.nz,  

tel: (03) 348-6606 or post: 125 Waimairi Road, Ilam, Christchurch 8041.)   

 

Closing date for comments is 26 February 2010.  

 

(Please highlight any comments you may wish to be treated as confidential.) 
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                                                                                                           Report No: UDS011209   
 
 

 
 

 
 
      REGIONAL GRAVEL RESOURCE  MANAGEMENT STUDY. 
 
 
 

 
 
DEMANDS AND RESOURCES. 

 
 
 
 
 
 
 
 

 

 

 
TWELFTH KNIGHT CONSULTING 

 

Prepared for UDSIMG by Twelfth Knight Consulting � December 2009 



 
 
 
The information in this report is accurate to the best of the knowledge and belief of 
Twelfth Knight Consulting, acting on behalf of Christchurch City Council and the Urban 
Development Strategy Implementation Management Group. Whilst Twelfth Knight 
Consulting has exercised all reasonable skill and care in the preparation of information in 
this report, Twelfth Knight Consulting does not accept any liability in contract, tort, or 
otherwise for any loss, damage, injury or expense, whether direct, indirect, or 
consequential, arising out of the provision of information in this report. 
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 Road  Metals Co. Ltd. 
 

 Blakely Construction Ltd. 
 

 Peninsula Quarries Ltd. 
 

 SICON Ltd. 
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 Urban Development Strategy Team. 
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SUMMARY. 
 
 

Background. 
 
Until recently, demand for aggregates within the Urban Development Strategy (UDS) 

area has been increasing rapidly, driven in the main by increasing rates of economic 

activity and population growth.  

 

In light of these changes in demand it is prudent therefore that a re-assessment be 

undertaken of the area wide management of quarrying activities so that regional 

demands for aggregates may be met throughout the time horizons adopted by the 

UDS.  

 

This report provides an assessment of the quantum of demands for aggregates within 

the study area (i.e. both the territorial areas and the UDS sections of Christchurch 

City, Selwyn and Waimakariri District Councils.) for the periods to 2026 and 2041, 

describes their potential distribution and the resources that will be required to fulfil 

those demands. 
 
 

Existing Aggregate Production. 
 

Study Area. 
 

The area is effectively self-contained from an aggregate production and demand 

perspective. (i.e. there is little or no export out of, nor import of aggregates into the 

area.)* Hence production equates to demand. There is however evidence to show that 

there is a transfer of materials out of the Christchurch City Council (CCC) area - 

amounting to approximately 10 - 15% of CCC area production - into the Selwyn 

District Council (SDC) and Waimakariri District Council (WDC) areas. 

Aggregate production from all sources (i.e. rivers and local authority and privately 

owned quarries) from within the area encompassed by CCC, WDC, and SDC has 

increased approximately as follows: 

Production 1992:   1,800,000 tonnes 

 

        2002:   2,800,000 tonnes 

 

        2006:   4,200,000 tonnes 

 

        2008:    3,400,000 tonnes 

 

Christchurch City. 
 

Seven alluvial quarry operators produce aggregates from within the present Ru Q 

zones and two hard rock quarries operate on Banks Peninsula. (The Christchurch 

Council does not operate any quarries.) Aggregate production from these quarries has 

doubled since 1992. 

 

Quarries within the CCC area presently provide approximately 60% of the total area 

demand and produce 90% of the materials from land based quarries in the study area. 

_____________ 
*Note:   Materials produced for rip-rap, agricultural or industrial purposes are not included in this report.  
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Selwyn District. 
 

Selwyn District Council owns approximately 200 relatively small lots, designated for 

aggregate production. These properties are scattered across the District in order to 

minimise haul distances. Approximately thirty of these areas are currently or were 

recently operational.  

 

SICON Ltd manage the pits on behalf of the Council. The materials produced are 

predominantly used for roading construction and maintenance purposes within the 

district. The pits are also accessed by other private companies on a royalty permit 

system, generally for the production of materials also used for SDC roading contracts. 

 

There are presently four privately owned pits / quarries in the district. The production 

tonnages from these pits / quarries is relatively small. Other pits may establish in the 

area in the near future. 

 
 
Waimakariri District. 
 

Waimakariri District Council owns four pits, one of which is exhausted. These pits, 

which are also operated on the Council�s behalf by SICON Ltd, produce aggregates 

which are used solely for Council purposes � i.e. mainly for the supply of roading 

maintenance metal.  

 

There is one privately owned quarry in the area however the majority of the shingle 

used is drawn from the Ashley River. Production volumes are understood to be small. 

 
 
Rivers within the Study Area. 
 

The Ashley, Eyre, Waimakariri, and Selwyn Rivers provide the majority of the river 

sourced materials for use in the study area. The percentage of river production as a 

proportion of the study area total has been increasing steadily. (i.e. from 20% in 1992 

to 35+% in 2008) The quantities of materials being sourced from the Waimakariri 

River have also been increasing rapidly over the last few years and they now 

constitute over 80% of the river sourced aggregates.  

 

 

Area Summary. 
 

 

Annual Production @ 2008 ( tonnes ) 
 

Area  

Land Based Quarries 
 

Rivers Totals 

 
Waimakariri District 
 

45,000 140,000 185,000 

 
Christchurch City Council 
 

1,985,000 1,015,000 3,000,000 

 
Selwyn District 
 

130,000 65,000 195,000 

 
Totals 
 

2,160,000 1,220,000 3,380,000 
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Future Demand to 2026. 
 
 
Background. 
 
The demand for aggregates within New Zealand is dominated by construction and 

maintenance activities in the roading and building sectors, with the former being the 

significantly larger of the two. As a consequence the average demand per head of 

population varies between rural areas, where building activity is low but road 

construction and maintenance expenditure may be relatively high on a per head basis, 

and urban areas where demands generated by roading and building activities are 

more evenly split.  

 
Prediction of future demand for aggregates is difficult to complete accurately as 

demand is often subject to wide swings. Accurate predictions at a regional and sub-

regional level are further hindered by the potentially significant impacts of larger 

individual projects. 

 

For example over the last few years there have been at least three projects that have 

placed significant �one�off� demands on aggregate production locally. The demand 

from two of these projects alone, over one twelve month period, amounted to 

approximately 10% of the total underlying local demand at that time. 

 

Accordingly a list of potential one-off projects has been compiled which indicates an 

average �one-off� project demand, for at least the next seven years, of approximately 

1 million tonnes annually. ( c.f. present study area total demand of approximately 3 to 

4 million tonnes per annum.) However it is important to acknowledge that recent 

demands already include a �one-off� element of approximately 350,00 tonnes per 

annum. Care therefore needs to be taken to ensure that �double counting� does not 

occur when making predictions concerning future demand. 

 

 

Study Area. 
 
Given the numbers of varying factors influencing future demand, and therefore the 

difficulty in making accurate predictions, a number of scenarios have been tested to 

provide potential upper and lower bounds for demand. 

 

The upper bound is considered to be unlikely to occur and the lower bound to be too 

conservative for long term planning purposes. 

 

The most likely scenario is considered to be for a step change in demand in late 2010, 

as a result of demand driven by the construction of the Southern Motorway Extension, 

underlain by slower than average growth until 2012. Growth is then anticipated to 

continue approximately in line with longer term national trends, with due allowance for 

a reduced rate of population growth. In terms of overall demand this is best described 

by an average, equivalent growth rate of 5% p.a.  
 
Accordingly the �best estimate� for planning purposes is a demand of 8 million tonnes 

per annum in 2026. Total production required over the period would be approximately 

100 million tonnes. 
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It should be noted that these scenarios do not purport to provide detail of demands at 

an annual level but rather to portray general trends based on predicted population and 

economic data. Where larger infrastructural projects are involved, this methodology,  

will tend to under estimate annual demand in the short term and over estimate annual 

demand towards the end of each period. However the total demand over the period, 

which is the key figure for this study, will be the same as if the demands for the 

individual years were modelled separately were sufficient data available to do so. 

 

 

Christchurch City Council Area. 
 
The City Council area population is projected to increase at a rate less than both long 

term national trends to date and that predicted for the overall study area. However 

the majority of the larger infrastructural projects over the period will be constructed 

within the city�s boundaries. The combined impact of these two factors will, based on 

the study area�s �best estimate�, result in a demand growth rate best represented by 

5% p.a.  

 
Accordingly the best estimate for planning purposes is a total production requirement, 

over the period 2009 to 2026, of approximately 75 million tonnes. 

 

 
Selwyn District Council Area. 
 
In contrast to Christchurch City, the district�s population is projected to increase at a 

rate greater than that for the overall study area and long term national trends to date.  

 
However, since tonnage per head consumption is generally lower in urban than in 

rural areas, as the district becomes increasingly urbanised (in a relative sense) so will 

the average consumption per head decrease. 
 
The combined impact of these effects are an average increase of 4.5% p.a. and a best 

estimate production requirement, over the period 2009 to 2026, of approximately 12 

million tonnes. 

 

 
Waimakariri District Council Area. 
 
The area�s population is projected to increase at a rate greater than that for the 

overall study area but however more in line with long term national trends to date 

than are the predicted trends for the CCC and SDC areas.  

 
As noted previously, as the district�s population density increases so will the average 

consumption per head decrease although this impact will be less marked than in the 

SDC area. 
 

The combined impact of these effects, based on an increase rate of 3.5% p.a., are a 

best estimate production requirement, over the period 2009 to 2026, of approximately 

10 million tonnes. 
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Future Demand to 2041. 
 

 

Background. 
 

Long run increases in demand - for the period 1947 to 2008 � have approximately 

correlated with the increases in population and Gross Domestic Product (GDP) over 

that period. This has been despite a range of influences relating to economic cycles 

and changes in methods of aggregate use. It has therefore been assumed for the 

purposes of predictions to 2041 that these overall trends will continue. ( i.e. demand 

will continue in general to correlate with population and GDP increases.) 

 

 

Study Area. 
 

Population projections indicate that the study area population may increase from the 

present approximate 458,000 to a total of 585,000 by 2041. (i.e. 0.8% per annum) 

This rate of population increase is less than long term national trends to date. 

Accordingly an estimate has been based on the long term national demand increase 

plus an allowance for potential one-off projects (of say 20 million tonnes) less an 

allowance for the locally lower population increases � i.e. a base of approximately 4% 

per annum.  

 

However these figures correlate to a potentially implausible annual consumption per 

head in 2041 of approximately 21 tonnes. It is the possible that economic factors, 

relating in particular to the escalating cost of aggregates, and the recently rapidly 

growing public awareness of sustainability issues are likely to reduce or even cap the 

recent increases in demand per head. It is felt that a more realistic increase rate, but 

still  potentially conservative  from a planning  standpoint, would be of the order of 

3% p.a.  

 
Using a demand increase of approximately 3 % per annum, total aggregate demand,  

over the period 2009 to 2041, would be approximately 200 million tonnes. 

 

Whilst effort has been made to provide a realistic estimate of future demand it is 

important to note that these, and the following figures are very tentative given the 

long term nature of the projections.  

 
 
Christchurch City Council Area. 
 
The area�s population is projected to increase from a present approximate 372,000 to 

453,000 by 2041 ( i.e. less than long term national trends to date.) Accordingly the 

�best estimate� could be based on the long term national demand increase plus an 

allowance for infrastructural projects but less an allowance for the locally lower 

population increases � i.e. a base of approximately 4% per annum. As with the study 

area, such a rate of increase would however lead to potentially fanciful consumption 

per head figures. Accordingly a demand increase of approximately 3% p.a. has been 

used.  

 

The outcome is a total demand for the period 2009 to 2041 of 150 million tonnes. 
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Selwyn District Council Area. 
 
The area�s population is projected to increase from a present approximate 37,000 to 

63,000 by 2041. This rate of population increase is greater than long term national 

trends to date. Accordingly this report�s �best estimate� has been based on the long 

term national demand increase plus an allowance for the locally greater population 

increases. 

 
However as noted previously the ongoing urbanisation of parts of the district will tend 

to lead to a reduction in the district�s overall average consumption per head. 

 
The combined impact of these effects, together with an allowance of 2 million tonnes 

for one-off projects result in a �best estimate� demand average increase rate of 

approximately 3.5% p.a. In turn this will produce a total demand over the period of 

approximately 25 million tonnes. 

 
 
Waimakariri District Council Area. 
 

The area�s population is projected to increase from a present approximate 48,000 to 

69,000 by 2041. This rate of population increase approximately equates to long term 

national trends to date. Accordingly this report�s �best estimate� has been based on 

the long term national demand increase less an allowance for ongoing urbanisation 

within the district. 

 

This results in a total demand, over the period 2009 to 2041 of also approximately 25 

million tonnes. 
 

 

 

 

Future Demand Summary. 
 
 

Total Demand ( tonnes ) 
Area 

2009 - 2026 2009 - 2041 

 

Christchurch City Council 

 

75,000,000 150,000,000 

 

Selwyn District Council 

 

12,000,000 25,000,000 

 

Waimakariri District Council 

 

10,000,000 25,000,000 

 

Study Area 

 

100,000,000 200,000,000 

 
( All figures rounded ) 
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Future Demand � UDS Area. 
 

 

 
The quantum of demand for aggregates depends in part on the type of housing being 

used to accommodate increases in population. For example green-field sub-divisional 

developments require a greater input of aggregates per head, in the main due to the 

construction of new roading, than is the case where population growth is 

accommodated through increased population densities within existing urban areas. 

 
UDS data has therefore been used to identify specific areas of population growth and 

its form with respect to potential aggregate demand. Four basic development growth 

forms have been assumed for the purposes of this report: 

 
 Type A:  Predominantly  Sub-divisional. 

 

 Type B:  Predominantly  Intensification. 

 

 Type C:  Status quo growth patterns � urban. 

 

 Type D:  Status quo growth patterns � rural. 

 

Seventeen  nominal areas have been identified, each of which has been assigned an 

assumed growth type. 

 

Estimates were made of the existing consumption per head for each sub-area taking 

into account its general nature and, in particular, its notional population density. This 

data was adjusted, where necessary, to take into account the proposed future mix of 

accommodation types  

 

Projections have then  been made based on the predicted population increase for each 

sub-area and the assumed GDP to provide demand totals for each sub-area. 

 

Demands from one-off projects (e.g. the Southern Motorway extension) have been 

added in, where known, to the sub-area, and in the time scale, in which they are 

anticipated to occur. 

 

It can be seen that whilst the urban areas of Christchurch will continue to dominate 

demand, demands from the south western and northern sectors of the city, and their 

immediate environs, will be significant. 

 

 

 

Resources. 
 
 
Central Plains Water Enhancement Scheme. 
 
The Central Plains Water Enhancement Scheme (CPW) is predicted to raise 

groundwater levels above those previously recorded. As a consequence potential sites 

located in the areas where groundwater levels are already relatively high could be 

adversely impacted and in the worst cases rendered uneconomic. These impacts have 

however not been directly included in the resource size assessment. 
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Christchurch City - Land Based. 
 
It is estimated that there are approximately 50,000,000 tonnes of material remaining 

available for extraction within the City�s present RuQ and ICP/Q zones. 
 

 

Selwyn District - Land Based. 
 

A recent investigation concluded that the SDC owned, land based, resource presently 

totals approximately 7 million tonnes. It should be noted however that this total is 

made up from a significant number of quite small lots. The resource is not distributed 

uniformly over the district, there being few potential pit sites east of SH 1 north of the 

Selwyn River for example. Very few of these sites are likely to be suitable to supply 

materials to satisfy demand from either larger infrastructural or private projects. 

 

Private pits are relatively small although it is understood that there are presently 

tentative proposals to establish several larger private quarries. 
 

 

Waimakariri District - Land Based. 
 

There is a resource within consented gravel reserves of approximately 900,000 tonnes 

This equates to a remaining pit �life� approaching twenty years provided that 

production is limited to satisfying Council roading aggregate demand only.  

 

The  remaining resource  within the privately owned quarry is thought to be small. 

(i.e. There are no pits in the District capable of supplying materials for either larger 

infrastructure or private projects.) 
 

 

Rivers within Study Area. 
 

�Minimum Bed Level� conditions attached to the majority of resource consents limit 

the volume that can be extracted. Under these circumstances it is estimated that 

there is total one-off extractable quantity of 17 million tonnes available together with 

a supply of approximately 700,000 tonnes, carried annually downstream by the rivers 

in the area, available for extraction. 

 
  

Summary Total Available Resource within Study Area. 
 
 

Area 
Resource 

(tonnes) 
Notes 

 

Christchurch City 

 

50,000,000 ---- 

 

Selwyn District 
 

7,000,000 
Small pits for 

Council use only 

 

Waimakariri District 
 

1,000,000  
( figure rounded ) 

Council use only 

 

Rivers 
 

17,000,000 (?) 
700,000 annually 

( figure rounded ) 

 

TOTALS 
 

75,000,000 (?) 
700,000 annually 

from rivers 
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�Life� of Existing Available Resource. 
 
 
Christchurch City � Land Based. 
 
In theory the presently zoned areas for quarrying will be exhausted by approximately 

2024 however this may not occur as some operators are beginning to source materials 

from the Waimakariri River in order to augment their land based resources. 

 

It should be noted that there is an uneven distribution of land holdings between the 

quarry owners. Anecdotally this problem is being compounded by a resistance from 

non�quarry landowners within the Ru Q zone to sell their properties for quarry 

purposes. This is in turn leading to pressure on quarry owners with low resource 

reserves to seek to move to areas outside the RuQ zone. 

 

 

Selwyn District � Land Based. 
 
The  majority of the existing SDC owned pits are likely be exhausted by approximately 

2012. The Council are, however, presently preparing to utilise some of their existing 

resource of quarry lots to alleviate the situation with respect to the demand created by 

their own activities. Apart from an area east of SH 1 north of the Selwyn River, these 

pits are capable of supplying most of the Council�s own demand in the medium and, in 

some areas of the district, in the longer term. It has been assumed that these lots will 

be brought into production during the time horizons used in this study. 
 

However a demand created by private and larger infrastructural projects will remain 

unsatisfied unless new quarries are established locally and / or increasing quantities of  

materials are drawn from resources from within the Christchurch City area. 

 
 
Waimakariri District � Land Based. 
 
Provided WDC continue with their existing policy of restricting extraction from their 

pits to their own use then the resource has been estimated to last until 2026. The life 

of the privately owned quarry is unknown but is unlikely to extend beyond 2020. 

 

No quarries exist within the district capable of supplying private demand or demand 

generated by larger infrastructural projects although none of the latter are forecast 

within the next seven years. 

 

 

Rivers within Study Area. 
 
The rivers are coming under increasing pressure to counter the shortfall beginning to 

be experienced from land based quarry reserves. It is difficult therefore to place a 

definite individual �life� on the present resource. It is possible that overall demand will 

outstrip total supply within the next 15 years.  
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Resource Requirements to Fulfil Demand. 
 

The overall quantity of material required ( i.e. additional to that already available ) to 

fulfil demand until 2026, without regard to location, is approximately 15 million 

tonnes. An additional 85 million tonnes will be required to satisfy demand during the 

period 2026 to 2041. (i.e. A total of approximately 100 million tonnes out to 2041.) 

 

This latter quantity is approximately equal to the combined total quantity of material 

originally contained in the CCC Rural Q zones at Miners and Pound Roads before 

quarrying began.  

 
 
Resource Requirement Summary. 
 
 

Additional Reserves Required  
Area 

Existing 

Resource  2009 - 2026 2009 - 2041 
 

Christchurch 
 

57,000,000 + 

300,000 p.a. 
10,000,000 80,000,000 

 

Selwyn 
 

7,000,000+ 

100,000 p.a. 
5,000,000 15,000,000 

 

Waimakariri 
 

11,000,000+ 

300,000. p.a. 
( 0 ) 5,000,000 

Rivers* 
 

Included above 

 
N / A N / A 

Total 

 

75,000,000  + 

700,000 p.a. 
 

15,000,000 100,000,000 

 
      ( All figures tonnes & rounded ) 

 

 

 

Efficiency of Use and Recycling. 
 
 
A component of local aggregate demand may be driven by the relative cheapness of 

materials in the area. Given that transport is a major component of aggregate pricing, 

and that it is likely that new extraction sites will be further from the demand than is 

presently the case, it is almost inevitable that aggregate prices will rise at a rate 

greater than general inflation. It is possible that this may drive an increase in 

efficiency of use. Allowance however has not been made at this stage for this factor 

other than where specifically stated in the future demand scenarios. 

 

Neither has allowance been made for the recycling of materials. Present volumes of 

locally recycled materials are probably in the 2 to 5% range of overall production. 

Anticipated volumes of potentially, ultimately recyclable materials are of the order of 

10% of production. 
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Conclusions and Recommendations 
 

It is projected that the land based quarries within the CCC area will effectively be 

exhausted by approximately 2024 and that river based resources will be under severe 

pressure throughout the time horizons of the study.  

 
It can be seen that whilst the urban areas of Christchurch will continue to dominate 

demand, demands from the south western and northern sectors of the city and their 

immediate environs will be significant. 

 
Total demand for aggregates within the Selwyn and Waimakariri districts is already 

outstripping local supply. This shortfall in supply is presently generally sourced from 

quarries within the Christchurch City Council area.  

 
In the case of the Selwyn district, without provision of new resources, the situation will 

soon be reached when most of the required materials will have to be imported from 

outside the district�s borders. It is understood that the Council are presently preparing 

to utilise some of their existing resource of quarry lots to alleviate the situation with 

respect to the demand created by their own activities. 

  

However a demand created by private and larger infrastructural projects will remain 

unsatisfied unless new quarries are established locally and / or increasing quantities of  

materials are drawn from resources from within the Christchurch City area. 

 

Whilst Waimakariri District Council have sufficient resources to satisfy their own 

requirements, in at least the medium term, there are no quarries in the District 

capable of supplying materials for either private or larger infrastructure projects. 

 
River resources are presently supplying approximately one third of the study area�s 

total demand. However, even at present rates, these resources are being utilised 

faster than is sustainable on a long term basis. This situation will only be alleviated if 

additional suitable land based areas are made available for quarrying purposes in a 

timely fashion. 

 
Demands generated by large infrastructural projects (e.g. the Southern Motorway 

extensions) will place significant additional demands upon local gravel resources. It is 

possible that over half the identified one-off demand will seek to utilise materials 

sourced  predominantly from the Waimakariri River. This will inevitably place further 

pressure on that resource. 

 
Within the UDS area, increases in demand will be driven predominantly by the 

expanding populations in those areas identified for growth. Whilst demands in these 

areas will continue to grow at rates greater than those for the remaining areas of 

Christchurch, overall the city�s demands will still dominate the local aggregate scene. 

 
Within the wider study area the �best estimate� is for the existing resources to be 

exhausted by approximately 2024. (i.e. significantly short of the time horizon of this 

study.) The volumes of materials required to fill this gap are significant and will 

require careful planning to ensure a continuing supply of local aggregates. The present 

co-operative approach being taken between the local and territorial authorities to 

meet this challenge is to be commended. 

 
It is recommended therefore that this report be used as a basis for ongoing 

discussions between SDC, WDC, CCC and ECan and between those councils and the 

local aggregate production industry in order to continue the development of a 

coherent long term strategy for the management of the local gravel resource.
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Greater Christchurch Urban Development Strategy. 

 

REGIONAL GRAVEL RESOURCE MANAGEMENT STUDY. 
 

 

DEMANDS AND RESOURCES. 
 

Report prepared for the Urban Development Strategy Implementation Management Group  
by Twelfth Knight Consulting  - December 2009 

 
 

 

SECTION 1.  BACKGROUND. 
 

 

1.1 Introduction. 
 

Until recently, demand for aggregates* within the urban Christchurch area has been 

increasing rapidly, driven in the main by increasing rates of economic activity and 

population growth.  

 
Similar growth in demands for aggregates has occurred in the adjacent areas 

encompassed by the Selwyn (SDC) and Waimakariri District Councils. (WDC) Both 

Districts were experiencing a sustained period of growth - primarily residential - and, 

in the case of Selwyn in particular, in activities involving the use of heavy transport 

associated with the expanding dairying industry. These latter activities have in turn 

been increasing demand for aggregates for roading network maintenance purposes. 

Approximately 10 - 15% of the aggregates produced from land based resources 

located within the Christchurch City Council (CCC) boundaries are used to satisfy 

demands generated from within the SDC and WDC areas. 

 

The constituent members of the Urban Development Strategy (UDS) have determined 

that continued access to a supply of suitable aggregates is required both to satisfy 

demand for their own projects but also to satisfy demands from central government 

for infrastructural asset development and maintenance and from local private sector 

projects. In the light of these changes in demand it is prudent therefore that a re-

assessment be undertaken of the area wide management of quarrying activities so 

that regional demands for aggregates may be met throughout the time horizons 

adopted by the UDS.  

 

In the first phase of this project Twelfth Knight Consulting has therefore been engaged 

to:- 

 

 Provide an overall assessment of the sub-regional aggregate resource and its 

locations.  
 

 Determine the demand for aggregates to 2026 and if possible to 2041.  
 

 In conjunction with the Focus Group, identify and prioritise location criteria and 

constraints for sites for new resources.   

 

This report determines demand and provides an assessment of existing resources.  

_____________________ 
* Note:  For the purposes of this report the definition of �aggregates� includes all coarse and fine materials 

sourced predominantly, but not exclusively, from alluvial deposits. Materials produced solely for 
rip-rap, agricultural or industrial purposes are not included.  
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1.2 The Study Area. 
 
The overall study area encompassed by the member Councils of the UDS is effectively 

self-contained from an aggregate production and demand perspective. (i.e. there is 

little or no export out of, nor import of aggregates into the area.) Hence production 

equates to demand. There is however evidence to show that there is a transfer of 

materials out of the CCC area into the SDC and WDC areas. 

 

Whilst this report provides detailed information on demand from those areas 

specifically within the area encompassed by the UDS it is important to remember that 

demand is also generated from the remaining areas that fall within the overall local 

authority boundaries. Any allocation of resources must therefore take this demand 

into account. 

 

Accordingly this part of the overall study has been undertaken and reported on two 

bases: 

 
 Regional (i.e. WDC, CCC, and SDC areas combined) and 

 

 Sub regional for areas falling specifically within the UDS boundaries. 

 
 

1.3 Earlier Reports. 
 
Information for this report has been drawn from the following previous reports by 

Twelfth Knight Consulting up-dated, wherever possible to include the latest aggregate 

production figures and other relevant statistics.  

 
 

 Environment Canterbury - Christchurch Land Based Aggregate Resource Survey -  December 2006 

 

 Selwyn District Council  - Historical and Projected Demands - September 2007 

 

 Christchurch City Council Gravel Management Strategy -  Historical and Projected Demands -  

December  2007 

 

 Selwyn District Council � Satisfying Demands - April 2008 

 

 Geological Investigation of Potential Aggregate Resources � August 2009 ( in conjunction with 

Geotech Consulting for Urban Development Strategy Implementation Management Group.) 

 
 
Extracts from these reports have been included in order to provide a more complete 

picture of the local aggregate industry to those readers who may not have had access 

to the earlier reports. 

 
 
The following sections describe the historic, present and projected future demands for 
aggregates originating from within the study area; the resources presently allocated to 
fulfil these demands and the quantum of resources that will be necessary to meet any 
shortfalls. 
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SECTION 2.    DEMAND. 
 
 

2.1 Past and Present Extraction Rates.   
 
 
2.1.1 Data Sources. 
 
 
Past and Present Extraction Rates have been compiled from: 

 Local land based quarry production data assembled in 1992, 2002 and 2007/8/9. 

 Extracted volumes from rivers within the study area ( data supplied by ECan )   

 National and regional aggregate production returns as reported by the Crown Minerals section of the 

Ministry for Economic Development; 

 Population data from Statistics New Zealand, Selwyn and Waimakariri District Councils and the 

Urban Development Strategy team. 

 Christchurch City Council Cleanfill Bylaw returns. 

 "Planning for Growth? The Determinants of Aggregates Demand in New Zealand" by J. O'Brien 

published in IPENZ engineering TreNz. Dec 06 

 ECan / MWH  "Regional Gravel Management Report" (Report No. R06/1 January 2006) 

 

 
2.1.2 Total Production within the Study Area. 

Data from the above sources was used to compile time sequences which enabled 

comparisons to be made between national and local trends in both total production* 

and consumption on a tonnage per head basis. A base line of 1992 was chosen as this 

is the earliest point for which potentially reliable local data is available. (Detailed local 

information on extraction rates prior to 1992 is difficult, if not impossible, to obtain.) 

Aggregate production from all sources (i.e. rivers and local authority and privately 

owned quarries) from within the area encompassed by CCC, WDC, and SDC has the 

following history: 

Production 1992:   1,800,000 tonnes 

 

        2002:   2,800,000 tonnes 

 

        2006:   4,000,000 tonnes 

 

        2008:    3,400,000 tonnes 

 

 

The following charts illustrate the increases in production over the study period and 

compares local data with data, where available, for the wider Canterbury area and 

nationally on both a total tonnage and tonnes per head basis. (refer Appendices for 

further data.) 

 

_______________________________ 
 

*Note: Tonnages have been quoted throughout this report to avoid confusion between "Solid" and "Loose" 
 ( or "Bulk" )  measured volumes. 
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             (Note: New Zealand data scaled to 20% of actual for comparison purposes.) 
 
           Graph 1: Aggregate Production (  tonnes per annum ) 

 
 

                         
 

Graph 2: Aggregate Production (  tonnes per head per annum ) 

 
 
The demand for aggregates within New Zealand is dominated by construction and 

maintenance activities in the roading and building sectors, with the former being the 

significantly larger of the two. (Approximately split 65% roading, 25% building, 10% 

filling.) As a consequence the average demand per head of population varies between 

rural areas, where building activity is low but road construction and maintenance 

expenditure may be relatively high on a per head basis, and urban areas where 

demands generated by roading and building activities are more evenly split.  

 

Not unexpectedly therefore the per head demand figures reported for the wider 

Canterbury area are higher than those for the area under study in this report, where 

demand is largely determined by activity in the urban areas of Christchurch and its 

immediate environs. 
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A comparison between land based production and river sourced material shows that 

the proportion of the total being sourced from the rivers has increased over the same 

timescale  (i.e. from approximately 20% of the total in 1992 to greater than 35% in 

2008.) 
 

                    
 

Graph 3: Study Area Land based, River Sourced and Total Aggregate Production ( million tonnes per annum ) 

 
 
2.1.3 Land Based Quarrying within Christchurch City Council Area. 
 
Seven alluvial quarry operators produce aggregates from within the present Ru Q 

zones and two hard rock quarries operate on Banks Peninsula. (The production 

volumes from the latter are small in relative terms.) Aggregate production within the 

area from land based quarries has increased approximately as follows: 

 

Production 1992:   1,200,000 tonnes 

 

        2002:   1,900,000 tonnes 

 

        2006:   2.600,000 tonnes 

 

          2008:                         2,000,000 tonnes 

 

This output constitutes approximately 60% of the aggregates sold within the study 

area. 

 

In order to preserve their land based resources, there has been an increasing trend for 

the quarries to import river sourced materials for processing through their existing 

plants. In order to avoid �double counting� the figures quoted above therefore do not 

include materials imported from river sources. 

 

 
2.1.4 Extractions from Rivers within Christchurch City Council Area. 
 
Materials are generally extracted from the lower sections of the Waimakariri River. 

Some of these materials are utilised for bulk filling (e.g. establishment of building 

platforms at the Clearwater development) whilst others are used for the production of 

concrete and crushed aggregates. Data as to the ultimate destination of these 

materials is limited.  
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Whilst the local authority boundary between WDC and CCC falls approximately along 

the physical centre line of the Waimakariri River (i.e. the production from the river 

could theoretically be distributed equally to the production profiles of CCC and WDC ) 

for the purposes of this study all production has been assumed to occur on the river�s 

south bank ( i.e. within the CCC area.) 

 

Approximately 15 companies hold resource consents for extraction from the 

Waimakariri. The consented  extraction volumes may presently be in excess of the 

materials available. (Refer Section 3.5 for additional comments) 

 
It should be noted that not all of the materials from the rivers are considered 

satisfactory for some types of roading aggregates. 

 
 
2.1.5   Total Aggregate Production within Christchurch City Council Area. 
 
The following graph illustrates the individual component tonnages of aggregate 

production in the area. 

 

 

                  
 

   Graph 4: Aggregate Production within Christchurch City (  tonnes per annum ) 

 
 
2.1.6 Land based Quarrying within Selwyn District. 
 
Selwyn District Council owns approximately 200 lots designated for aggregate 

production. These properties are generally relatively small and are scattered across 

the District in order to minimise haul distances. Approximately thirty of these areas 

are currently or were recently operational. Many are however worked out or are close 

to the end of their life. (Less than half have any reserves and of these 4 have 5 or less 

years of �life� remaining.)  

 

SICON Ltd manage the pits on behalf of the Council. On site crushing is undertaken by 

sub-contract using mobile plant to provide materials predominantly used for roading 

construction and maintenance purposes within the District. The pits are also accessed 

by other private companies on a royalty permit system � often, but not exclusively for 

the production of materials also used for SDC roading contracts. 
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There are presently four privately owned pits / quarries in the district. Several others 

are anticipated to become operational in the near future. The present production 

tonnages from these pits / quarries are relatively small in the context of this study. 

 

 

2.1.7 Extractions from Rivers within Selwyn District . 
 

In addition to the land based quarries, materials are extracted primarily from the 

Waimakariri and Selwyn Rivers with lesser quantities being taken from the Cass, 

Kowai No�s 1 & 2 and Hawkins and Rakaia Rivers. Total extractions from these rivers 

equates to approximately 20% of total aggregate output in the district. 

 

As with the Waimakariri River, not all of the materials from the rivers are considered 

satisfactory for some types of roading aggregates. 

                                                 

Approximately 10 companies hold resource consents for extraction from the rivers. 

The consented  extraction volumes may presently be in excess of the materials 

available. (Refer Section 3.5 for additional comments) 

 

 

2.1.8 Total Aggregate Production within Selwyn District. 
 

The following graph illustrates the individual component tonnages of aggregate 

production in the area. 
 
 

               
 

Graph 5: Aggregate Production within Selwyn District (  tonnes per annum ) 
 
 
 

2.1.9 Land based Quarrying within Waimakariri District. 
 
Waimakariri District Council owns four resource consented pits which are also 

operated on their behalf by SICON Ltd. (One pit is now exhausted.)  

 

As with SDC, on site crushing is undertaken by sub-contract using mobile plant. The 

aggregate is used solely for Council purposes; mainly for the supply of roading 

maintenance metal.  
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Pit life is reported as being of the order of twenty years 

 

One small privately owned pit operates at North End supplying materials 

predominantly to Christchurch Ready Mix. It is understood that the majority of 

aggregates sold are produced from materials imported from the Ashley River. The 

reserves within the quarry itself are thought to be small 

 

 

2.1.10 Extractions from Rivers within Waimakariri District . 
 

In addition to the land based quarries, the Ashley, Eyre, and Waimakariri Rivers are 

also used as sources for aggregates. In recent years extractions from the Ashley and 

Eyre Rivers have equated, on occasions, to greater than 75% of total aggregate 

output in the District. ( refer also note under 2.1.4 ) 

 

As with the Waimakariri River, not all of the materials from the rivers are considered 

satisfactory for some types of roading aggregates.                                                 

 
Approximately 20 companies hold resource consents for extraction from the Ashley 

and Eyre Rivers. The consented  extraction volumes may presently be in excess of the 

materials available. (Refer Section 3.5 for additional comments) 

 

 

2.1.11 Total Aggregate Production within Waimakariri District. 
 

The following graph illustrates the individual component tonnages of aggregate 

production in the area.              

 

                 
Graph 6: Aggregate Production within Waimakariri District. (  tonnes per annum ) 

 

 

2.1.12 Study Area Aggregate Production Summary. 
 
The following graph and table illustrate and summarise the production statistics 

outlined in the sub-sections above. 
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       Graph 7: Aggregate Production within Christchurch City, Selwyn & Waimakariri Districts.  

 
 
 
 
 
 
 

 

Annual Production @ 2008 ( tonnes ) 

 
Area 

 

Land Based Quarries 

 
Rivers Totals 

 
Waimakariri District 
 

45,000 140,000 185,000 

 
Christchurch City Council 
 

1,985,000 1,015,000 3,000,000 

 
Selwyn District 
 

130,000 65,000 195,000 

 
Totals 
 

2,160,000 1,220,000 3,380,000 

 
 
        Table 1:   Study Area Aggregate Production Summary. 
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2.1.13 Data Uncertainty. 
 
The following table lists the potential levels of uncertainty associated with each data 

set. 

 
 
 

UNCERTAINTY VALUE NOTES 

 Past -10% / +10% 
A base-line of 1992 has been used. Detailed 
information on extraction rates prior to 1992 will be 
difficult, if not impossible, to collect.  

Present < -10% / +10% 

Volumes extracted in 2002 and 2006 / 7 & 8 are 
known with a reasonable degree of accuracy. (I.E. 
better than +/- 10%) Where detailed data is not 
available land based volumes for 2003, 4, 5, and 6 
have been estimated from 2002 and 2006 / 7 data  
(with an allowance for increased production in line 
with national trends) and production data from one of 
the larger Christchurch quarries 

Conversion of �Loose� volume 
to Weight 

- 10% / + 10% 
Local industry accepts an average general density of 
1.5 tonnes per cubic metre for excavated / loose 
material.  

 
Population 
 

 < - 5% / +5% 

Population data has been extracted from national 
census�s in 1996, 2001 and 2006. Populations in the 
intervening years have been estimated from these 
figures. 

 
Combined 
 

- 10% / +10% 
 
(I.E.  Probable range.) 

 
 
Table 2:  Data Uncertainty - Study Area Aggregate Production. 
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2.2 Past and Present Demands. 
 
 
2.2.1 Christchurch City ( including Banks Peninsula ). 
 
There is anecdotal evidence that there is a transfer of materials out of the CCC area 

into the SDC and WDC areas. However specific data is not readily available as to the 

quantum of these �cross border� transfers. Overall demand within the CCC area has 

therefore been determined by undertaking estimates for each sub-area (i.e. SDC, 

WDC and CCC) on a tonnage demand per head basis, with due allowance for the 

varying natures of these areas  (i.e. the �urban� nature of the city versus the �rural� 

nature of much of the SDC, WDC and Banks Peninsula areas) and one-off projects, 

where known. 

 

Balances between these sub-area demands and, sub-area and total production have 

then been used to estimate the size of the cross border transfers and hence the 

demand within the CCC area. 
 

Whilst the derived demand data should be treated as indicative only, it can be seen 

that there is an increasing disparity between demand and production. This disparity 

represents the �export� element of production from within the CCC boundaries to the 

WDC and SDC areas and is presently equivalent to approximately 10 - 15% of total 

production from within Christchurch City. 

 

              
    Graph 8:  Aggregate Demand and Production within Christchurch City Council Area ( tonnes per annum). 

 

 

2.2.2 Selwyn District. 
 
Although detailed data is not readily available it is clear that a significant proportion of 

the aggregates used within the District originates from outside its borders (specifically 

from the quarries within the CCC area.) The only method to determine overall demand 

within the District is therefore to undertake estimates on a tonnage per head basis 

with due allowance for the �rural� nature of much of the District. ( refer Section 2.1.8 

for production details ) 

 

_____________________ 
* Note:  ( Production CCC area  - Demand CCC area )  = Total Export Quantity to SDC and WDC areas 
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The following graph illustrates the increasing disparity between demand and 

production. This trend has been accelerating particularly since 2001. 

 

 

            
 

Graph 9:  Aggregate Demand and Production within Selwyn District ( tonnes per annum). 

 

 

2.2.3 Waimakariri District. 
 

As with the demands generated from within the Selwyn District, detailed data is not 

readily available. However also as with Selwyn, it is clear that a significant proportion 

of the aggregates used within the District originates from outside its borders; 

specifically from the quarries within the CCC area and the lower Waimakariri River.  

Demand estimates on a tonnage per head basis have therefore been made with due 

allowance for the mix of urban and rural areas of the District. ( refer Section 2.1.11 

for production details ) 

 
 

                
 

    Graph 10:  Aggregate Demand and Production within Waimakariri District ( tonnes per annum). 
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2.2.4 Study Area. 
 

The following graph illustrates the total study area demand and its the component 

parts. It can be seen that demand generated from within the CCC boundaries is the 

largest by a very significant margin. 
 

 

         
 

Graph 11:  CCC, SDC, WDC & Study Area Demand ( tonnes per annum). 

 

 

 

 

 

2.3 Future Demand to 2026 � Study Area. 
 
 
2.3.1 Background to Future Demand. 
 
Prediction of future demand for aggregates is difficult to complete accurately as 

demand is often subject to wide swings.  (The reasons for these fluctuations are 

discussed in depth in the Environment Canterbury Gravel Management Report - Report 

No. R06/1 January 2006 -  and in the paper by J. O�Brien - "Planning for Growth. The 

Determinants of Aggregates Demand in New Zealand" - This subject is therefore not 

covered in detail by this report. )  

 

For example the following graph, taken from the O�Brien report, illustrates the 

fluctuations in national demand ( on a tonnes per head basis ) over the period 1947 to 

2004 and relates it to real GDP per capita. 
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As can be seen, over the O�Brien study period national aggregate production* on a 

tonnes per head ( t.p.h.) basis has varied from a high of 10.5 ( in 1966 ) to a low of 

4.0 ( in 1991 ).  

 

 
2.3.2 Potential Impact of Larger �One-off� Projects. 
 
Accurate predictions at a regional and sub-regional level are further hindered by the 

potentially significant impacts of larger individual projects. 

 

For example it appears that over the last few years there have been at least three 

projects that have placed significant �one�off� demands on aggregate production 

locally (i.e. fill material for building platforms at Clearwater Resort, the Pegasus 

Township development and cover material for rehabilitation purposes at the now 

closed CCC Burwood Landfill.) The demand from the Clearwater and Landfill projects 

for example - the materials for which were sourced from the Waimakariri River - over 

one twelve month period alone amounted to approximately 350,000 tonnes. This 

represented approximately 10% of total underlying local demand at that time. 

  

The following �one-off� projects are predicted to occur within the study area over the 

next ten year period:  ( All figures tentative only ) 
 
 
 

_____________________ 
* Note: O�Brien uses production figures taken from Crown Minerals categories �Rock, Sand and Gravel for 

Building�, and �Rock, Sand and Gravel for Roading.�  This report however also includes production 
under  the category �Rock, Sand, Gravel and Clay for Fill� as much of the fill material used within 
the study area is drawn from the local quarries and rivers under discussion. Accordingly this report�s 
equivalent t.p.h. figures are approximately 11.6 and 4.4 respectively. 
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Project  Demand 
(tonnes) Notes 

 

Christchurch Southern Motorway Extension. (TNZ ) 

  

1,500,000 Anticipated demand 2010 / 12 

 

Southern Motorway Extension  

(Springs Rd -Templeton) 

 

800,000 Possibly 2013 / 2016 

 

Wigram � Magdala Link and Wigram Rd ( CCC )  

 

100,000 Anticipated demand 2009 / 11  

 

Christchurch Northern Arterial. ( TNZ ) 

 

1,500,000 Possibly in period  2012 / 16 

 

Western Belfast Bypass. ( TNZ ) 

 

700,000 Possibly in period  2012 / 16 

 

Miscellaneous 4 Laning Projects 

 

300,000 
Allowance for various projects in 

period 2009 / 2016 

 

Lower Waimakariri River Stopbanks ( ECan ). 

 

1,500,000 

Period  2010 / 16 

( Further 500,000 required between 

2017 and 2020? )  

 

Building platforms in Kaiapoi. 

 

100,000 
Platforms required for housing through 

UDS study. Period 2012 / 2014 ( ? ) 

 

Building Platforms for I Zone at Rolleston 

 

100,000 Assumed. ( Period ? ) 

 

Pegasus Township Development. 

(Ongoing) 

General sub-

divisional demand 

accounted for in  

predicted  general 

area population 

increases. 

All cut and fill balanced on site. 

 

Central Plains Water Scheme. 

 

100,000 

Materials will be won from project 

sites. Demand quoted for concrete 

aggregates only. Period 2012 / 2014 

 

TOTAL 

 

7 million tonnes 

( Figure rounded ) 

I.E. Approx 1 million tonnes per year in 

period 2010 to 2016  

 

 
Table 3:  Identified Future, Larger One-Off Projects in Study Area in period 2009 - 2016 

 
 
The total figure represents an average annual �one-off� project demand of 

approximately 1,000,000 tonnes per annum over the period 2010 to 2016. However 

as noted above, the actual study area production for 2006, for example already 

includes approximately 350,000 tonnes of demand from �one-off� projects. It is 

important therefore that, when making projections, the impacts of these demands are 

not �double counted�. 
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2.3.3 Study Area Scenarios. 
 
Given the numbers of varying factors influencing future demand and therefore the 

difficulty in making accurate predictions a number of scenarios have been tested to 

provide potential upper and lower bounds for demand. 

 

The  major scenarios tested are as follows*: 

 
 

 

Scenario 

 

 

Notes 

 

 8% per annum on total  

 

Upper bound equivalent to:- 

 ECan Gravel Management Report growth assumption,  

 O�Brien High Growth scenario, 

 Approximately as per average annual local production increases 

between 2001 and 2006 � Blue 

 

 6% per annum on total 

 

As per local production increase 1992 to 2006 � Grey 

 

 5% per annum on total 

 

As per long term national demand growth with allowance for local population 

growth, impacts of urbanisation and one-off projects � Red 

 

 

4% per annum on total 

 

 

As per local production increase 1992 to 2008 � Green 

 

 3% per annum on total 

 

Approximately equivalent to: Long term national demand growth with 

allowance for local population growth and one-off projects less potential 

impacts of urbanisation, locally increasing aggregate costs and increasing 

public awareness of sustainability issues  - Purple 

 

 1% per annum on total 

  

Approximately local population growth only.  Lower bound  - Brown 

 

 

Table 4:  Demand Growth Scenarios. 

 

 

The first and latter of these options are considered to provide the upper and lower 

bounds of  possible demand respectively. 

 

The following graphs illustrate the annual predicted demands both as annual totals 

and on a tonnes per head basis. 

 

 

 
___________________________ 

* Note:  A number of sub-scenarios were also tested but have been omitted for clarity. 
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Graph 12:  Actual and Predicted Demand within Study Area ( tonnes per annum ) 

 
 

   
2.3.4 Scenarios Commentary. 
 

Long term trends have shown that production increases have correlated with both 

population increases and Gross Domestic Product. (i.e. Overall long term production 

increases have approximated to the sum of increases in population and GDP.) It is 

unlikely therefore that production increases will fall below population increases alone 

and accordingly this scenario is anticipated to form a lower bound to predictions. Its 

use is considered to be too conservative for long term planning purposes.  

 

As noted earlier, tonnage per head (tph) figures are generally higher in rural than in 

urban areas. Not unexpectedly therefore the per head demand figures reported for 

2004 in the Environment Canterbury Gravel Management Report for the wider 

Canterbury area (i.e. 10.2 tonnes) are higher than those for the area under study in 

this report (i.e. 8.7 in 2004), where demand is largely determined by activity in the 

urban areas of Christchurch and its immediate environs.  

 

However the growth rate used in the ECan report (i.e. approximately 8% p.a.) would 

result in  a demand figure  approximately equivalent nationally to 26 tph by 2026. 

(c.f. a recent national demand peak of approximately 9.8 tph in 2005 and a historical 

maximum of approximately 11.6 tph in 1966 ) This growth in demand is considered 

unlikely as it would require very large increases in roading expenditure �  for example 

to levels considerably greater than in the period in the 1960�s and early 70�s when 

much of the local motorway construction was undertaken -  to become a reality. (i.e. 

The upper bound is considered to be unlikely to occur.) 

 

It is of course feasible that the downturn in quarrying activity as just witnessed and as 

experienced from the mid 1970�s to the end of the 1980�s, could occur and that overall 

production could fall below present levels. However in order to take a conservative 

approach towards the estimates of the life of the remaining local resource and for 

determining future demand for planning purposes this possibility has been discounted. 
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These scenarios do not purport to provide detail of demands at an annual level but 

rather to portray general trends based on predicted population and economic data. For 

example for the period 2009 to 2012, economic activity is predicted by the Reserve 

Bank of New Zealand to be below recent short term levels (i.e. pre the �financial 

crisis�) before rising to levels more akin to those experienced in the medium to long 

term past. (For the purposes of this report the Canterbury economy has been 

assumed to be in line with national trends.) The combined result of these impacts has 

been incorporated into single growth figures for the periods under study. (i.e. either 

2009 to 2026 and / or 2009 to 2041)  

 
This methodology will, and particularly when large infrastructural projects are 

included,  tend to under estimate annual demand in the short term and over estimate 

annual demand towards the end of each period. However the total demand over the 

period, which is the key figure for this study, will be the same as if the demands for 

the individual years were modelled separately were sufficient data available to do so. 

 
An additional complication is added locally to the prediction matrix in that the study 

area is a mix of urban and rural areas. As noted earlier demand on a per head basis is 

higher in rural areas than in urban areas. Therefore as the rural areas become 

increasingly urbanised (on a relative basis) so will the average consumption per head 

in those areas decrease. Gross growth demand data for the study area and for each 

local authority area has therefore been adjusted to cater for the effects of continuing 

urbanisation of the rural areas. 

 
Twelve million tonnes of demand from one-off projects (i.e. 7 million tonnes identified 

in the period 2010 to 2016 and an additional allowance of 5 million tonnes for the 

remainder of the period to 2026) have been included into predictions where noted. 

Although the total demand from these projects will be accounted for by this 

methodology it is important to recognise that it will tend to underestimate demand in 

the early part of the study period and overestimate it towards the end of the period.  

 
The most likely scenario is considered to be for a step change in demand in late 2010, 

as a result of demand driven by the construction of the Southern Motorway Extension, 

underlain by slower than average growth until 2012. Growth is then anticipated to 

continue approximately in line with longer term national trends, with due allowance for 

a reduced rate of population growth. In terms of overall demand this is best described 

by an average, equivalent growth rate of 5% p.a.  

 
The scenarios for the individual local authority areas have accordingly been based on 

the study area�s �best estimate�  growth scenario (i.e. 5%) adjusted for each areas 

predicted population growth rates, urbanisation and one-off projects. 

 
 
 
 
 
_____________________ 
* Note:  Whilst care has been taken when compiling the figures quoted in this report, it should be borne in 
mind that the base data may be lacking in accuracy and that, given the scope of the project, not every minor 
element of demand and / or production may presently be accounted for. 
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2.3.5 Study Area Demand. 
 

The �best estimate� for planning purposes is a demand of 8 million tonnes per annum, 

at a rate of 15.0 tph in 2026. Total production required over the period would be 

approximately 100 million tonnes. 
 

 

2.3.6 Christchurch City Council Area. 
 

The City Council area population is projected to increase from a present approximate 

372,000 to 417,000 by 2026 (i.e. approximately 0.7% per annum over the study 

period.) This rate of population increase is less than both long term national trends to 

date and that predicted for the overall study area. (i.e. 0.9%) However the majority of 

the larger infrastructural projects over the period will be constructed within the city�s 

boundaries. The combined impact of these two factors will, based on the study area�s 

�best estimate�, result in a demand growth rate best represented by 5% p.a.  

 
Accordingly the best estimate for planning purposes is a demand of 6 million tonnes 

per annum in 2026. Total production required over the period would be approximately 

75 million tonnes. 
 

 

2.3.7 Selwyn District. 
 

The district�s population is projected to increase from a present approximate 37,000 to 

55,000 by 2026 (i.e. approximately 2.4% per annum over the study period.) This rate 

of population increase is greater than that for the overall study area and long term 

national trends to date.  

 
However tonnage per head figures are generally higher in rural than in urban areas. 

Therefore as the district becomes increasingly urbanised (in a relative sense) so will 

the average consumption per head decrease. 

 

Identified larger infrastructural projects within the district are limited to the second 

Southern Motorway extension to the vicinity of Templeton, some four laning of State 

Highway 1 and building platforms for the IZone at Rolleston. 
 
The combined impact of these effects are a best estimate area demand of 1 million 

tonnes per annum in 2026 (based on an equivalent overall increase rate of 4.5% p.a.) 

and a total demand over the period of approximately 12 million tonnes. 
 

 

2.3.8 Waimakariri District. 
 

The area�s population is projected to increase from a present approximate 48,000 to 

60,000 by 2026 (i.e. approximately 1.4% per annum over the study period.) This rate 

of population increase is greater than that for the overall study area but is more in line 

with long term national trends to date than are the predictions for the CCC and SDC 

areas.  

 
As noted under 2.3.7, tonnage per head figures are generally higher in rural than in 

urban areas. Accordingly as the district�s population density increases so will the 

average consumption per head decrease although this impact will be less marked than 

in the SDC area. 
 

No large infrastructural projects have been identified in the area. 
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The combined impact of these effects result in a best estimate area demand of 

750,000 tonnes per annum in 2026 (based on an equivalent overall increase rate of 

3.5% p.a.) and a total demand over the period of approximately 10 million tonnes. 
 

 

2.3.9 Demand Summary to 2026. 
 

The following graph illustrates the component parts of the overall study area demand. 

 

 
  Graph 13: Aggregate Demand within Christchurch City, Selwyn & Waimakariri Districts to 2026. 
 

 

2.3.10 Data Uncertainty. 
 

The following table lists the potential levels of uncertainty associated with each data set.. 
 

UNCERTAINTY VALUE NOTES 

Population -10% / +10% Local population increases are based on data provided by the 
Urban Development Strategy team.  

Production per Head -50% / +50% 

Whilst production per head has been generally in line with 
national trends, localised activity has the potential to markedly 
alter the relationship. A range of scenarios have therefore 
been studied using the present t.p.h. rate as a base for 
calculations. 

Economic Activity  
( General ) 

-50% / +50% 
Production is related to the general levels of economic activity 
both nationally and regionally ( refer ECan GMR and O�Brien 
report ) 

Economic Activity  
( Construction ) 

Not directly used 
in calculations 

Construction activity is related to general economic activity. 
However in the case of roading construction and maintenance, 
which constitutes a significant proportion of demand for local 
quarry products, demand is determined by central and local 
government policies which are sometimes out of phase with 
general economic activity. ( refer ECan GMR and O�Brien 
report ) 

 
TOTAL 
 

-50% / +50%  
 
Potential variance in predicted demands 

 

Table 5:  Data Uncertainty - Study Area Future Demand ( 2009 � 2026). 
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2.4 Future Demand to 2041 � Study Area. 
 

2.4.1 Study Area. 
 

As noted earlier, the O�Brien report demonstrates that the long run increases in 

demand - for the period 1947 to 2004 � have approximately correlated with the 

increases in population and GDP over that period. This has been despite a range of 

influences relating to economic cycles and changes in methods of aggregate use. It 

has been assumed that these overall trends will continue. ( i.e. demand will continue 

in general to correlate with population increases and GDP.) 
 

Statistics New Zealand and Urban Development Strategy population projections* 

indicate that the study area population may increase from the present approximate 

458,000 to a total of 585,000 by 2041 ( i.e. approximately 0.8% per annum.) This 

rate of population increase is less than long term national trends to date. ( i.e. 1.3% 

p.a. between 1953 and 2008 ) Accordingly an estimate has been based on the long 

term national demand increase ( i.e. 3.3% per annum between 1953 and 2008 ) plus 

an allowance for potential one-off projects (of say 20 million tonnes) less an allowance 

for the locally lower population increases � i.e. a base of approximately 4% per 

annum.  
 

However these figures correlate to a potentially implausible annual consumption per 

head in 2041 of approximately 21 tonnes. It is the report author�s opinion that 

economic factors, relating in particular to the escalating cost of aggregates, and the 

recently rapidly growing public awareness of sustainability issues are likely to reduce 

or even cap the recent increases in demand per head. It is felt that a more realistic 

increase rate, but still potentially conservative from a planning standpoint, would be of 

the order of 3% p.a.  
 

Therefore using a demand increase of approximately 3 % per annum, total aggregate 

demand may increase from  its  present value of  approximately  3.5 million tonnes  

per  annum to 9 million tonnes per annum. This equates to a total demand over the 

period 2009 to 2041 of approximately 200 million tonnes. 
 

Whilst effort has been made to provide a realistic estimate of future demand it is 

important to note that these, and the following figures are very tentative given the 

long term nature of the projections. It should also be remembered that the 

methodology will under estimate annual demand at the beginning of the period and 

overestimate it at the end of the period 
 

 

2.4.2 Christchurch City Council Area. 
 

The area�s population is projected to increase from a present approximate 372,000 to 

453,000 by 2041 ( i.e. approximately 0.6% per annum  over the study period.) This 

rate of population increase is also less than long term national trends to date. 

Accordingly this report�s �best estimate� could be based on the long term national 

demand increase ( i.e. 3.3% per annum ) plus an allowance for infrastructural projects 

but less an allowance for the locally lower population increases � i.e. a base of as per 

the general study area of approximately 4% per annum.  

 

However as with the study area, such a rate of increase would lead to potentially 

fanciful per head consumption figures. Accordingly a demand increase of 

approximately 3% p.a. has been used. ( refer 2.4.1 for further discussion on the 

underlying assumptions from which this figure is derived.) The outcome is a total 

demand for the period 2009 to 2041 of 150 million tonnes at a rate in 2041 of 15 tph. 

___________________________ 
* Note: Based on SNZ data to June 2008 extrapolated to June 2009 



UDS Gravel Resource Management Study / Demands and Resources   
______________________________________________________ 

 
Twelfth Knight Consulting                                                                                                             December 2009 

22 

 
 
 
2.4.3 Selwyn District. 
 

The area�s population is projected to increase from a present approximate 37,000 to 

63,000 by 2041 ( i.e. approximately 1.6% per annum  over the study period.) This 

rate of population increase is greater than long term national trends to date. 

Accordingly this report�s �best estimate� has been based on the long term national 

demand increase ( i.e. 3.3% per annum ) plus an allowance for the locally greater 

population increases. 
 

However, as noted in 2.3.7, the ongoing urbanisation of parts of the district will tend 

to lead to a reduction in the district�s overall average consumption per head. 
 

The combined impact of these effects, together with an allowance for one-off projects 

result in a �best estimate� demand average increase rate of approximately 3.5% p.a. 

In turn this will produce a total demand over the period of approximately 25 million 

tonnes, at a rate of approximately 20 tph in 2041. 

 
2.4.4 Waimakariri District. 
 

The area�s population is projected to increase from a present approximate 48,000 to 

69,000 by 2041 ( i.e. approximately 1.2% per annum  over the study period.) This 

rate of population increase approximately equates to long term national trends to 

date. Accordingly this report�s �best estimate� has been based on the long term 

national demand increase less an allowance for ongoing urbanisation within the 

district. 
 

This results in an annual area demand in 2041 of approximately 18 tph and a total 

demand over the period of approximately 25 million tonnes. 
 

2.4.5 Data Uncertainty. 
 

The table below lists the potential levels of uncertainty associated with each data set. 

 

UNCERTAINTY VALUE NOTES 

Population -10% / +10% 

 
Local population increases are based on data provided 
by the Urban Development Strategy.  
 

Production per Head -100% / +100% 

 
Whilst production per head has been generally in line 
with national trends, localised activity has the potential to 
markedly alter the relationship. A range of scenarios 
have therefore been studied using the present t.p.h. rate 
as a base for calculations. 
 

Economic Activity  
( General ) 

-50% / +50% 

 
Production is related to the general levels of economic 
activity both nationally and regionally (refer ECan GMR ) 
 

Economic Activity  
( Construction ) 

Not directly used 
in calculations 

 
Construction activity is related to general economic 
activity, although in the case of roading construction and 
maintenance, which constitutes a significant proportion of 
demand for local quarry products, demand is determined 
by central and local government sometimes out of phase 
with general economic activity. ( refer ECan GMR  ) 
 

 
TOTAL 
 

-100% / +100% 
 
Potential variance in predicted demand. 

Table 6:  Data Uncertainty - Study Area Future Demand ( 2009 � 2041). 
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2.5  Future Demand Summary � Study Area. 
 

Total Demand ( tonnes ) 
Area 

2009 - 2026 2009 - 2041 

 

Christchurch City Council 

 

73,000,000 145,000,000 

 

Selwyn District Council 

 

12,000,000 25,000,000 

 

Waimakariri District Council 

 

10,000,000 25,000,000 

 

Study Area 

 

100,000,000 200,000,000 

 
      ( All figures rounded ) 

 

Table 7:  Future Demand Summary ( 2009 - 2026 & 2009 - 2041). 

 

 

 

2.6 Future Demand � UDS Area. 
 

 

2.6.1 Identified Areas of Growth. 
 

The quantum of demand for aggregates depends in part on the type of housing being 

used to accommodate increases in population. For example green-field sub-divisional 

developments require a greater input of aggregates per head, in the main due to the 

construction of new roading, than is the case where population growth is 

accommodated through increased population densities within existing urban areas. 

 

 

2.6.2 Sub � Area Demand Types. 
 
UDS data* has therefore been used to identify specific areas of population growth and 

its form with respect to potential aggregate demand. Four basic development growth 

forms have been assumed for the purposes of this report: 

 
 Type A:  Predominantly  Sub-divisional. 

 

 Type B:  Predominantly  Intensification. 

 

 Type C:  Status quo growth patterns � urban. 

 

 Type D:  Status quo growth patterns � rural. 

 
__________________________________ 
* Greater Christchurch Urban Development Strategy and Action Plan 2007 
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2.6.3 Summary of Sub-Areas. 
 
Seventeen areas have been identified, the boundaries of which are shown pictorially 

on the following map together with an area identifier number and an alpha suffix 

indicating the assumed predominant growth type within the area. It should be noted 

that these boundaries are nominal only. They do not relate to territorial boundaries 

and are only intended for use in determining demands for aggregates in relation to 

this report 

 
 
 

 
 
 
 
The following table provides a summary of the population growth* for each sub-area 

and its assumed form with respect to aggregate demand. 

 

 

 

 

 

 

____________________ 
*Note: Underlying population data taken from UDS Base Growth Model: April 2009 supplied by D. Price, 

UDS Team June 2009 ( pers. com.) 
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Population 
No.  Area Type 

2009 2026 2041 
Waimakariri District 

1 Rangiora A 14,800 18,700 19,500 

2 Woodend A 6,400 11,300 12,500 

3 Kaiapoi A 12,600 14,500 15,300 

4 Manderville / Ohoka A 3,200 4,200 4,700 

5 WDC other D 1,600 1,500 1,400 

Sub Total 38,600 50,200 53,500 

Christchurch City 

6 Northern A 32,200 38,300 40,800 

7 Western C 52,600 51,400 51,400 

8 Central B 121,400 136,900 155,500 

9 Eastern C 112,700 116,000 119,900 

10 Lyttelton Harbour C 5,500 6,500 7,000 

11 South West A 42,200 64,600 75,400 

12 Christchurch - rural D 0 0 0 

Sub Total 366,600 413,700 450,000 

Selwyn District 
13 West Melton A 5,700 8,400 9,900 

14 Prebbleton A 3,200 4,300 4,800 

15 Rolleston A 4,100 5,900 6,500 

16 Lincoln / Springston A 7,400 16,300 21,300 

17 SDC Other D 2,200 2,400 2,500 

Sub Total 22,600 37,300 45,000 

TOTALS 427,800 501,300 548,500 
 
     Table 8:  UDS Population and Sub-Area Details. 

 
 
2.6.4 Demands. 
 

As far as can be ascertained no previous attempt has been made within New Zealand 

to quantify aggregate demand at this level of detail. Accordingly a methodology has 

been developed specifically for this project.  

 

Estimates were made of the existing consumption per head for each sub-area taking 

into account its general nature and in particular its notional population density. This 

data was adjusted, where necessary, to take into account the proposed mix of future 

accommodation types* ( i.e. sub-divisional or intensification.)  

 

These figures were used to provide estimates of the existing sub-area demands which 

were then projected forward to produce total demands based on the predicted 

population increase for each sub-area and the assumed GDP (The latter was assumed 

to be in line with national trends.) These quantities have then been summed and cross 

checked against quantities based on broader brush data relating to overall 

consumption per head and total demands. 

 

____________________ 
*Note: Refer Appendices for further assumption details. 
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Demands from one-off projects (e.g. the Southern Motorway extension) have been 

added in, where known, to the sub-area, and in the time scale, in which they are 

anticipated to occur. 

 

The outcome of these calculations are shown in the table below and are illustrated by 

the following map (refer following page) for the period 2009 to 2026. 

 
 

 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 9:  UDS Sub-Area Demands 2009 - 2026. 
 
 
Whilst it is likely that the results are not entirely accurate the derived data is felt to be 

sufficiently robust for the purposes of the overall UDS Focus Group project. (i.e. the 

development of an area wide strategy for the management of quarrying activities��..) 

 

However the level of uncertainty with respect in particular to the location, timing and 

quantum of larger �one-off� projects beyond 2026 becomes so great that it is unlikely 

that projections at sub-area level would be useful. Consequently UDS sub-area 

demand data relating to the period 2026 to 2041 has been omitted from this report. 

 

Demand 
No. Area Type 2009 � 2026 

(tonnes) 
Waimakariri District 

1 Rangiora A 2,500,000 

2 Woodend A 1,500,000 

3 Kaiapoi A 2,500,000 

4 Manderville / Ohoka A 500,000 

5 WDC other D 500,000 

Sub Total 7,500,000 

Christchurch City 

6 Northern A 11,000,000 

7 Western C 8,500,000 

8 Central B 20,000,000 

9 Eastern C 18,500,000 

10 Lyttelton Harbour C 1,000,000 

11 South Western A 13,000,000 

12 Christchurch - rural D 0 

Sub Total 72,000,000 

Selwyn District 

13 West Melton A 1,500,000 

14 Prebbleton A 1,000,000 

15 Rolleston A 1,500,000 

16 Lincoln / Springston A 2,500,000 

17 SDC Other D 1,000,000 

Sub Total 7,500,000 

TOTALS 87,000,000 
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Total demand ( million tonnes ) for Sub-Areas for Period 2009 � 2026. 
 
 
 

 
 
 

 

 

(It can be seen that whilst the urban areas of Christchurch will continue to dominate 

demand, demands from the south western and northern sectors of the city and their 

immediate environs will be significant.) 
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SECTION 3.  RESOURCES. 
 

 
 

3.1  Central Plains Water Enhancement Scheme. 
 
It should be noted that the Central Plains Water Enhancement Scheme (CPW) is 

predicted to raise groundwater levels above those previously recorded. Levels are 

predicted to rise significantly in areas to the west of State Highway 1 (SH 1) and to a 

lesser extent towards the coast. As a consequence potential sites located, in the 

following general areas, where groundwater levels are already relatively high, could be 

adversely impacted and in the worst cases rendered uneconomic:  

 
 Close to the Selwyn River. 

 To the east of SH 1  

 The north eastern sector of Selwyn district west of SH 1 

 Existing RuQ zones and adjoining areas within Christchurch City.  

 
These impacts are not however directly included in this resource size assessment. 

 

 

3.2 Christchurch City - Land Based. 
 
It is estimated that there are approximately 50,000,000 tonnes* of material available 

for extraction remaining within the City�s present RuQ and ICP/Q zones. 

 

 

3.3 Selwyn District - Land Based. 
 
A  recent  investigation concluded  that  the  SDC  owned,  land  based,  resource  

(i.e. including existing pits) presently totals approximately 7 million tonnes. (Note that 

this total is made up from a significant number of quite small lots.) The resource is 

however not distributed uniformly over the district, there being few potential pit sites 

in the area north of the Selwyn River and east of SH 1. Very few of the sites are likely 

to be suitable to supply materials to satisfy either larger infrastructure projects or 

private demand. 

 

The private pits are relatively small although it is understood that there are existing 

proposals to potentially establish several larger quarries in the near future. 

 

 

3.4 Waimakariri District - Land Based. 
 
Waimakariri District Council have supplied data that indicates that there is a resource 

consented gravel reserve of approximately 900,000 tonnes within the district. This 

equates to a remaining pit �life� approaching twenty years provided that production is 

limited to present levels.  

 

The life of the privately owned quarry is thought to be limited. (i.e. there are no pits in 

the District capable of supplying materials for either larger infrastructure or private 

projects.) 

_____________________ 
* Note: Base data from �Christchurch Land Based Aggregate Resource Survey�, TKC for ECan � Dec 06  
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3.5 Rivers within Study Area. 
 

Data with respect to all the rivers within the study area is not complete however ECan 

have been able to supply the following: 

 
 
 

River 
Tonnes above 

min bed level* 

Annual Supply 

Rate (tonnes)** 
 

Ashley 
 

3,500,000 7,000 

 

Eyre 
 

Not surveyed 
(Bed probably degrading ) 

<1,000? 

 

Waimakariri 
 

13,000,000 550,000 

 

Selwyn 
 

Not surveyed 
(Bed probably degrading ) 

4,000 

 

Rakaia 
 

Not surveyed 85,000 

 
Kowai, Cass, Lower Farm 
Stream, Hawkins River. 
 

n / a 

 

 Quantities small in 

context of study 
 

 

TOTALS 
 

17,000,000  ( ? ) 650,000 

 

        Table 10:  River Resources in Study Area. 
 

 

 

The total presently consented extraction volumes may be in excess of the materials 

available. However, �Minimum Bed Level� conditions attached to the majority of these 

consents limits the volume that can be extracted.  

 

There are also a number of   extraction consent applications being processed by ECan. 

These applications will be determined with regards to the availability of gravel in 

relation to the outcome of ongoing river bed level investigations and, if granted, are 

likely to have conditions imposed restricting the area and depth of excavation, thereby 

limiting the volume available to those indicated in the Table above. 
 
 
 
 
 
 
 
  _____________________ 
Note: *Estimated volume above minimum bed levels ( No allowance for areas of deficit ) 
        ** Estimated volume supplied annually by rivers. Half of annual Rakaia supply allocated to study area. 
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3.6 Total Available Resource within Study Area. 
 
3.6.1 Summary. 
 

Area 
Resource 

(tonnes) 
Notes 

 

Christchurch City 

 

50,000,000 ---- 

 

Selwyn District 
 

7,000,000 
Small pits for 

Council use only 

 

Waimakariri District 
 

1,000,000  
( figure rounded ) 

Council use only 

 

Rivers 
 

17,000,000 (?) 
700,000 annually 

( figure rounded ) 

 

TOTALS 
 

75,000,000 (?) 
700,000 annually 

from rivers 

 
Table 11:  Summary Study Area Resources. 
 

 

3.6.2 Data Uncertainty 
 

UNCERTAINTY VALUE NOTES 

 
Conversion of �Solid� to 
�Loose� Measure - 10% / + 10% 

Little technical data exists on the �in-situ� ( or �Solid�) 
density of local alluvial, land based quarry deposits.   
A density of 2.1 tonnes per cubic metre ( for �solid� or 
�unexcavated� ) land based material has been used in 
the calculations. ( Note: Production figures are 
generally reported on a �loose� volume basis.) 

 
Conversion of �Loose� 
volume to Weight 
 

- 10% / + 10% 

 
Local industry accepts a general density of 1.5 tonnes 
per cubic metre of excavated /� loose material�.  

Excavation Depths - 5% / + 0% 
A conservative approach has been taken.  
It has been assumed that all disturbed areas 
have been excavated to full depth. 

Access < - 5% / +0% 

All material presently assumed physically 
accessible however obstructions (e.g. power 
pylons ) may exist which prevent excavation.  
( Potential land ownership access issues have 
not been addressed in this report.) 

Quality  <- 5% / +0% 

All material assumed usable. Occasional 
pockets of unusable material have been 
encountered in the past. Minor allowance made 
at Pound Road Block for known clay pan. 

Permissible Excavation 
Depth 

< - 5% / + 5% 
A conservative approach has been taken.  
Some uncertainty exists over depths at Mcleans 
Island block 

Area < - 5% / + 5% Derived from ECan and web based documents. 
River Extraction volumes -20% / +20% Data ex ECan 
SDC and WDC Quantities -20% / +20%  Volumes not formally measured. 
 
TOTAL 

 
-20% /+20% 

 
Subject to accuracy of SDC, WDC and ECan data. 

 

Table 12:  Data Uncertainty - Resources. 
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3.7 �Life� of Existing Available Resource. 
 
 

3.7.1 Christchurch City. 
 
In theory the presently zoned areas for quarrying will be exhausted by approximately 

2024 however this may not occur as: 

 

 Some operators are increasingly sourcing materials from the Waimakariri River 

to augment their existing land based resources. (This may result in a shortened 

�life� for the resources presently held in the Waimakariri River.) 

 

 There is an  uneven distribution  of land  holdings  between  the quarry owners.  

(i.e. some operators have significant land holdings whilst others are nearing 

the end of their present reserves.)  

 

 There is anecdotal evidence that there is resistance from non�quarry 

landowners  in the  Rural Q  zone  to sell their  properties for  quarry  purposes  

(i.e. this reduces the volumes of material actually available.) Pressure to 

establish new quarries adjacent to existing zone boundaries is therefore 

increasing. 

 
The overall impact of these issues are difficult to determine at present. (It is proposed 

that a more detailed study of this issue should be undertaken.) 

 
 
3.7.2 Selwyn District. 
 
On the assumption that the extraction of materials from the SDC owned pits will be 

restricted in the future for use on SDC roading maintenance and construction projects 

only, the existing pits will be exhausted by approximately 2012. However three of the 

pits are likely to be empty within the next two years, whilst the life of the remainder 

will be dependant on their location and demand within the immediately adjacent 

areas. 

 
It is understood however that the Council are presently preparing to utilise some of 

their existing resource of quarry lots to alleviate the situation with respect to the 

demand created by their own activities. Apart from an area east of SH 1, north of the 

Selwyn River, these pits are capable of supplying most of the Council�s demand in the 

medium and, in some areas of the district, in the longer term. It has been assumed 

that these lots will be brought into production during the time horizons used in this 

study. 

 

However a demand created by private and larger infrastructural projects will remain 

unsatisfied unless new quarries are established locally and / or increasing quantities of  

materials are drawn from resources from within the Christchurch City area. 

 
 
3.7.3 Waimakariri District. 
 
Provided WDC continue with their existing policy of restricting extraction from their 

pits to their own use then their resource has been estimated to last until 2026. The life 

of the privately owned quarry is unknown but is unlikely to extend beyond 2020. 
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However no quarries exist within the district capable of supplying private demand or 

demand generated by larger infrastructural projects, although none of the latter are 

forecast within the next seven years. Increasing quantities of materials are likely 

therefore to be drawn from resources from within the Christchurch City area unless 

new quarries are established in the district. 

 

 

3.7.4 Rivers within Study Area. 
 
The rivers are coming under increasing pressure to counter the shortfall beginning to 

be experienced from land based quarry reserves. It is difficult therefore to place a 

definite individual �life� on the present resource. It is possible that overall demand will 

outstrip total supply within the next 15 years.  

 

Other than for minor quantities, additional gravel that may be physically available 

from the Rakaia has, for the purposes of this report, been discounted as a source of 

aggregates given its distance from Christchurch - from where the majority of demand 

originates. 

 

 
3.7.5 Total in Study Area. 
 
If the existing resources prove to be of equal suitability to fulfil demand � that is are 

ideally located and produce materials of the requisite quality � then, in theory, the 

overall resource would be exhausted by approximately 2024. ( i.e. 2 years short of the 

first study period.) 

 
 

 
3.8 Resource Requirements to Fulfil Demand. 
 

 

3.8.1 Study Area to 2026. 
 

The overall quantity of material required ( i.e. additional to that already available ) to 

fulfil demand until 2026, without regard to location, is approximately 15 million 

tonnes. 

 

 

3.8.2 Study Area to 2041. 
 

The overall quantity of material required ( i.e. additional to that already available ) to 

fulfil demand between 2009 and 2041, again without regard to location, is 

approximately 100 million tonnes 

 

This is approximately equal to the combined total quantity of material originally 

contained in the CCC Rural Q zones at Miners and Pound Roads before quarrying 

began.  
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3.9 Resource Requirement Summary. 
 
 
 

Total Demand Additional Reserves Required  
Area 

Existing 

Resource  2009 - 2026 2009 - 2041 2009 - 2026 2009 - 2041 
 

Christchurch 
 

57,000,000 + 

300,000 p.a. 
73,000,000 145,000,000 11,000,000 78,000,000 

 

Selwyn 
 

7,000,000+ 

100,000 p.a. 
12,000,000 25,000,000 3,000,000 15,000,000 

 

Waimakariri 
 

11,000,000+ 

300,000. p.a. 
10,000,000 25,000,000 ( 0 ) 4,000,000 

Rivers* 
 

Included above 

 
N / A N / A N / A N / A 

Total 

 

75,000,000  + 

700,000 p.a. 
 

100,000,000 200,000,000 15,000,000 100,000,000 

 
( All figures tonnes & rounded )   
 
Table 13:  Resource Requirement Summary. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
______________________________________ 
 
Note: Given the physical location of the CCC / WDC  local authority boundary approximately along the 
centreline of the Waimakariri River, resources ex the river have been assumed to be allocated on the basis of 
half to each of CCC and WDC. 
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SECTION 4. EFFICIENCY OF USE AND RECYCLING. 
 

 

There is a possibility that a component of local aggregate demand is driven by the 

relative cheapness of materials in the area. (It is reported that aggregate prices in 

Canterbury are approximately half that of Auckland for example.) Given that transport 

is a major component of aggregate pricing, and that it is likely that new extraction 

sites will be further from demand than is presently the case, it is almost inevitable 

that aggregate prices will rise at a rate greater than general inflation.  
 

It is not known how price sensitive the market may be to these increases but it is 

possible that it may drive an increase in efficiency of use. For example newer 

construction methodologies, which utilise fewer aggregate resources, but which are 

presently not, or are only marginally cost competitive with traditional methods, may 

become viable in the face of rising aggregate prices. 
 

Allowance however has not been made at this stage for this potential demand 

determinant other than where specifically stated in the future demand scenarios. 
 

Neither has allowance been made for the recycling of materials. Present volumes of 

locally recycled materials are probably in the 2 to 5% range of overall production. 

Anticipated volumes of potentially, ultimately recyclable materials are of the order of 

10% of production. (Recycling rates for aggregates in the UK have now reached 

approximately 25% of total production.)  
 

 

 

SECTION 5. CONCLUSIONS AND RECOMMENDATIONS. 
 

 

It is projected that the land based quarries within the CCC area will effectively be 

exhausted by approximately 2024.  
 

It should be noted that this date varies from that projected in the report to 

Christchurch City Council in December 2007 (i.e. 2020 ) because: 
  

 Some quarries have begun to draw potentially significant quantities of gravels 

from the Waimakariri River to augment their land based resource.  
 

 There has been a significant downturn in production over the past eighteen 

months. This has lead to a lower baseline from which projections are made. 
  

 Underlying growth rates in output are now expected to remain below the long 

term average for approximately two to three years. 
  

 Selwyn District Council are preparing to open up a resource which in the earlier 

report was assumed to have been supplied from the CCC area quarries. 
 

It should be borne in mind that the 2024 date may also be impacted upon by, 

amongst other matters: 
  

 The on-going quantum of gravels brought into the land based quarries from the 

Waimakariri River for production purposes.  
 

 The refusal of non-quarry land owners in the CCC RuQ Zones to sell land for 

quarrying purposes. 
   

 The establishment of new quarries outside the existing RuQ Zones. 
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Given these variables, the 2024 date should be treated with some caution.  

 
It can be seen that whilst the urban areas of Christchurch will continue to dominate 

demand within the study area, demands from the south western and northern sectors 

of the city and their immediate environs will be particularly significant. 

 
Total demand for aggregates within the Selwyn and Waimakariri districts is already 

outstripping local supply. This shortfall in supply is presently generally sourced from 

quarries within the Christchurch City Council area.  

 
In the case of the Selwyn district, without provision of new resources, the situation will 

soon be reached when most of the required materials will have to be imported from 

outside the district�s borders. It is understood that the Council are presently preparing 

to utilise some of their existing resource of quarry lots to alleviate the situation with 

respect to the demand created by their own activities. 

  

However a demand created by private and larger infrastructural projects will remain 

unsatisfied unless new quarries are established locally and / or increasing quantities of  

materials are drawn from resources from within the Christchurch City area. 

 

Whilst Waimakariri District Council have sufficient resources to satisfy their own 

requirements, in at least the medium term, there are no quarries in the District 

capable of supplying materials for either private or larger infrastructure projects. 

Increasing quantities of  materials are likely therefore to be drawn from resources 

from within the Christchurch City area unless new quarries are established in the 

district. 

 

River resources are presently supplying approximately one third of the study area�s 

total demand. However, even at present rates, these resources are being utilised 

faster than is sustainable on a long term basis. As a consequence, river based 

resources will be under severe pressure throughout the time horizons of the study. 

This situation will only be alleviated if additional suitable land based areas are made 

available, in a timely fashion. 

 

Demands generated by large infrastructural projects (e.g. the Southern Motorway 

extensions) will place significant additional demands upon local gravel resources. It is 

possible that over half the identified one-off demand will seek to utilise materials 

sourced  predominantly from the Waimakariri River. This will inevitably place further 

pressure on that resource. 

 
Within the UDS area, increases in demand will be driven predominantly by the 

expanding populations in those areas identified for growth. Whilst demands in these 

areas will continue to grow at rates greater than those for the remaining areas of 

Christchurch, overall the city�s demands will still dominate the local aggregate scene. 

 
Within the wider study area the �best estimate� is for the existing resources to be 

exhausted by approximately 2024. (i.e. significantly short of the time horizon of this 

study.) The volumes of materials required to fill this gap are significant and will 

require careful planning to ensure a continuing supply of economically viable local 

aggregates. The present co-operative approach being taken between the local and 

territorial authorities to meet this challenge is to be commended. 

 
It is recommended therefore that this report be used as a basis for ongoing 

discussions between SDC, WDC, CCC and ECan and between those councils and the 

local aggregate  production industry  in order to develop a coherent long term strategy 

for the management of the local gravel resource.
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UDS REGIONAL GRAVEL RESOURCE STUDY. 
 

DEMAND PROJECTION STATISTICS. 
 

 

NOTE: Factors impacting on demand for aggregates are extensively discussed in �Planning for Growth. The Determinants of Aggregate Demand in 
                        New Zealand� by J.O�Brien � IPENZ Engineering TreNZ, Dec 2006 and �Regional Gravel Management Report� by ECan / MWH � January 2006 

 

1. Past Demand and Population Patterns - Some Basic Statistics. 
 

Annual Per - Cent Increase Notes 

Statistic  
1953 � 2008 

 
1992 - 2008 2001 - 2005 

1992 � 2008 represents the longest period for which relatively reliable 
statistics are available for local production. 
2001 � 2005 represents the maximum annual rate of increase in the 
recent  past 

 
Average national increase in total 
production. 
 

3.3 4.2 8.8 Average 2001 to 2008  = 2.6% 

 
Average national increase in 
population.  
 

1.3 1.2 1.5 

 

 
Variance in national consumption per 
head. ( t.p.h. ) 
 

11.6 ( max ) 1966 
 

4.4 ( min )   1991 

10.2 ( max ) 2005 
 

5.5 ( min )   1992 

10.2 ( max ) 2005 
 

7.8 ( min )  2001 

 
( t.p.h. = tonnes per head ) 

 
Average study area increase in total 
production  
 

Data not available 4.0 9.0 

Local data not available for period prior to 1992 
Average less one-off projects 1992 � 2006 = 5.4% 
Average 2001 to 2008  = 2.6% 

 
Average study area increase in 
population  
 

N / A 1.6 2.2  

 
Study area consumption per head (tph) 
 

Data not available 
9.6 ( max ) 2006 

 
5.0 ( min ) 1992 

9.6 ( max ) 2006 
 

6.9 ( min ) 2002 

 
Local data not available for period prior to 1992 
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2. Predicted Population Increases. 
 
 

Average Annual Per - Cent Increase 

Area  
2009 - 2026 

 
2026 - 2041 2009 - 2041 

Notes 

 
Overall Study Area. 
 

0.9 0.6 0.8 
 

 
Christchurch City Council 
 

0.7 0.5 0.6 Includes Banks Peninsula 

 
Selwyn District. 
 

2.4 0.9 1.7 
 

 
Waimakariri District. 
 

1.4 0.9 1.2 
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UDS GRAVEL RESOURCE MANAGEMENT STUDY. 
 

POPULATION PROJECTIONS. 
 

 

 

 

1.  Study Area. 
 
 

AREA 09 10 11 
Christchurch 360,660 363,347 365,924 
SDC 36,730 37,985 39,266 
WDC 47,426 48,626 49,899 
Banks Peninsula 8,753 8,905 9,061 
Area Total 453,569 458,863 464,310 

 
 
 

AREA 12 13 14 15 16 
Christchurch 368,303 370,697 373,106 375,531 378,036 
SDC 40,491 41,754 43,059 44,404 45,826 
WDC 50,884 51,892 52,920 53,973 55,144 
Banks Peninsula 9,282 9,344 9,404 9,466 9,529 
Area Total 468,960 473,687 478,489 483,374 488,535 

 
 
 

AREA 17 18 19 20 21 
Christchurch 380,833 383,652 386,490 389,351 392,232 
SDC 46,651 47,494 48,358 49,241 50,146 
WDC 55,613 56,085 56,562 57,043 57,528 
Banks Peninsula 9,578 9,627 9,678 9,727 9,744 
Area Total 492,675 496,858 501,088 505,362 509,650 

 
 
 

AREA 22 23 24 25 26 41 
Christchurch 395,134 398,058 401,004 403971 406,886 443,000 
SDC 51,072 52,021 52,991 53,984 55,117 63,000 
WDC 58,017 58,511 59,009 59,511 59,972 69,000 
Banks Peninsula 9,827 9,878 9,930 9,980 10,032 10,000 
Area Total 514,050 518,468 522,934 527,446 532,007 585,000 

 
 
__________________________ 
  
Base data for 2011, 2016, 2026 and 2041 taken from SNZ Census data and UDS Greater Christchurch Urban 
Development Study Medium High Population Projections produced by Statistics New Zealand in September 
2006 using the assumptions specified by the UDS Project Team. 
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2  Details by Area 
 

A.   Waimakariri District Council. 
 

AREA 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
UDS 38,488 39,643 40,871* 41,811 42,773 43,756 44,763 45,888* 46,310 46,736 47,166 47,600 48,038 48,480 48,926 49,376 49,830 50,243* 

UDS % total  81 81 82 82 83 83 83 84 84 84 84 84 85 85 85 85 85 85 

Non � UDS**  8,938 8,983 9,028 9,073 9,119 9,164 9,210 9,256 9,303 9,349 9,396 9,443 9,490 9,537 9,585 9,633 9,681 9,729 

TOTAL 47,426 48,626 49,899 50,884 51,892 52,920 53,973 55,144 55,613 56,085 56,562 57,043 57,528 58,017 58,511 59,009 59,511 59,972 

 
    * Taken from UDS Medium High Scenario as at September 2006 
  **  Non - UDS growth at 0.5% p.a. Ratio UDS / Non-UDS from pers. comm. M.Sparrow WDC 2/8/07  

 

B.   Selwyn District Council. 
 

AREA 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
UDS 22,487 23,386 24,302* 25,153 26,033 26,944 27,887 28,896* 29,636 30,394 31,173 31,970 32,789 33,628 34,489 35,372 36,277 37,321* 

UDS % total   61 61 61 61 62 62 62 63 63 63 64 64 64 64 65 65 65 65 

Non � UDS**  14,243 14,599 14,964 15,338 15,721 16,115 16,517 16,930 17,015 17,100 17,185 17,271 17,357 17,444 17,532 17,619 17,707 17,796 

TOTAL 36,730 37,985 39,266 40,491 41,754 43,059 44,404 45826 46,651 47,494 48,358 49,241 50,146 51,072 52,021 52,991 53,984 55,117 

 

    ** Non - UDS growth at 2.5% p.a. to 2016, then 0.5% to 2026 
        Census 2006 UDS / non UDS ratio :- 61%  
 

C.   Banks Peninsula. 
 

AREA 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
UDS 5,986 6,127 6,272* 6,318 6,366 6,411 6,458 6,506* 6,540 6,574 6,609 6,643 6,678 6,713 6,748 6,784 6,819 6,855* 

UDS % total 69 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 

Non � UDS**  2,919 2,934 2,949 2,964 2,979 2,993 3,008 3,023 3,038 3,053 3,069 3,084 3,099 3,114 3,130 3,146 3,161 3,177 

TOTAL 8,905 9,061 9,221 9,282 9,344 9,404 9,466 9,529 9,578 9,627 9,678 9,727 9,744 9,827 9,878 9,930 9,980 10,032 

 

     ** Non - UDS growth at 0.5% to 2026 
         Census 2006 UDS / non UDS ratio :- 65%  
 

D.   Christchurch. 
 

AREA 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
Ch � ch 360,660 363,347 365,924* 368,303 370,697 373,106 375,531 378,036* 380,833 383,652 386,490 389,351 392,232 395,134 398,058 401,004 403971 406,886* 

 
   * Taken from UDS Medium High Scenario as at September 2006
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UDS Growth Projection Assumptions.* 
 
 
 
 

The following density assumptions for households per hectare (hh/ha) - taken from 

the UDS Strategy - refers to a net residential density, including roads and open space: 

 

� Christchurch central city intensification areas - 50 hh/ha 

 

� Other Christchurch city intensification areas- 30 hh/ha 

 

� Christchurch greenfields areas � 15 hh/ha 

 

� Selwyn and Waimakariri greenfields areas � 10 hh/ha 

 

The UDS Strategy proposes that for the first 20 years, approximately 40% of all new 

housing will occur in intensification areas within Christchurch. The balance will be 

provided in new development areas with housing at increased densities. Intensification 

would increase to approximately 55% over the following 15 years. Overall, 45% of 

growth over the 35 year period (i.e. 2006 � 20041) is predicted to be in 

intensification, including a small but declining amount of infill. 

 

Average household size is predicted by the UDS Strategy to fall from 2.54 in 2006  to 

2.36 in 2041 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

__________________________________ 
* Greater Christchurch Urban Development Strategy and Action Plan 2007 
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Greater Christchurch Urban Development Strategy. 
              

REGIONAL GRAVEL MANAGEMENT RESOURCE STUDY. 
 

 

GEOLOGICAL INVESTIGATION OF  

POTENTIAL AGGREGATE RESOURCES. 
 

 

Report prepared by Geotech Consulting Ltd in conjunction with Twelfth Knight Consulting � August 2009 

 
 

SECTION 1.  BACKGROUND. 
 

1.1 Introduction. 
 
Until recently demand for aggregates* within the urban Christchurch area has been 
increasing rapidly driven in the main by increasing rates of economic activity and 
population growth.  
 
Similar growth in demands for aggregates has occurred in the adjacent areas 
encompassed by the Selwyn (SDC) and Waimakariri District Councils (WDC). Both 
Districts were experiencing a sustained period of growth - primarily residential - and, in the 
case of Selwyn in particular, in activities involving the use of heavy transport associated 
with the expanding dairying industry. These latter activities have in turn been increasing 
demand for aggregates for roading network maintenance purposes. Approximately ten to 
fifteen percent of the aggregates produced from land based resources located within the 
Christchurch City Council (CCC) boundaries are used to satisfy demands generated from 
within the SDC and WDC areas. 
  
The constituent members of the Urban Development Strategy (UDS) have determined 
that continued access to a supply of suitable aggregates is required both to satisfy 
demand for their own projects but also to satisfy demands from central government for 
infrastructural asset development and maintenance and from local private sector projects. 
In the light of these changes in demand it is prudent therefore that a re-assessment be 
undertaken of the area wide management of quarrying activities in order that regional 
demands for aggregates may be met throughout the time horizons adopted by the UDS.  
 
In the first phase of this project Twelfth Knight Consulting has therefore been engaged to:- 
 

 Provide an overall assessment of the sub-regional aggregate resource and its 
locations.  

 
 Determine the demand for aggregates to 2026 and if possible to 2041.  

 
 In conjunction with the Focus Group, identify and prioritise location criteria and 

constraints for sites for new resources.   
 
This report addresses the geological aspects of the first of these tasks.  

_____________________ 

* Note:  For the purposes of this report the definition of �aggregates� includes all coarse and fine materials 
sourced predominantly, but not exclusively, from alluvial deposits. Materials produced solely for rip-rap, 
agricultural or industrial purposes are not included. 
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The area encompassed by the member Councils of the UDS is effectively self-contained 
from an aggregate production and demand perspective. (i.e. there is little or no export out 
of, nor import of aggregates into the area.) The following sub-sections describe the 
present sources of aggregates that are used within the study area. (Production sites for 
agricultural and / or industrial minerals are not included.)  
 
A report on the outcomes of a detailed geological investigation of potential aggregate 
resources follows in Section 2. 
 
 

1.2 Land Based Aggregate Production. 
 
In general terms, the extent of the land based aggregate resource within the study area, 
with the exception of Banks Peninsula, is such that suitable material for all types of 
aggregate production is physically available to be quarried over wide areas of the Plains. 
 
The method of extraction generally consists of layer mining to a point above or, in some 
past cases, to the level of the ground water depending on the physical and planning 
constraints at the time the quarry was established. Because of the relatively high water 
table on the Canterbury Plains close to the coast, and in particular close to Christchurch 
City, the excavations tend to be relatively shallow. 
 
Ready availability of aggregates has historically resulted in a large number of small pits 
being scattered across the region. More recent practice has been to set large areas aside 
which are zoned for �Quarry� purposes. 
 
 
1.2.1 Christchurch City. 
 
Three distinct areas within the Christchurch City Council boundaries are presently used 
for quarrying purposes. These are generally known as: 
 
 

 Miners Road Block             -   340 Ha approximately. Approximately 1/3 of this area has been worked. 

 

 

 Pound Road Block             -    100 Ha approximately. Largely owned and operated by Fulton Hogan 

            The area is almost completely worked out. 

 

 McLeans Island Block        -    630 Ha approximately. Owned and operated by Isaac Construction. 

 
 
The Christchurch City Plan designation for these areas is �Rural (Q) Quarry Zone�, or in 
the case of the Mcleans Island Block � �Isaac Conservation Park / Quarry� (ICP/Q) 
 
The quarries are operated by Fulton Hogan, Road Metals, K B Construction, Winstone 
Aggregates, Taggarts Earthmoving, Blakely Construction and The Isaac Construction 
Company.  In combination these quarries produce approximately 60% of the aggregates 
sold in the study area. (i.e.  the areas of CCC, SDC and WDC.) Total gravel reserves in 
these areas are estimated to last until approximately 2024. 
 
In addition Peninsula Quarries operate two hard rock quarries on Banks Peninsula � at 
Teddington and Duvauchelle � and Burnside Contracting operate out of the Port Lyttelton 
quarry. The volumes produced from these quarries are small in the context of the study. 
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1.2.2 Selwyn District. 
 
Selwyn District Council owns approximately 200 relatively small lots, designated for 
aggregate production. These properties are scattered across the District in order to 
minimise haul distances. Only are small number are presently used for aggregate 
production.  
 
SICON Ltd operate the pits on behalf of the Council. On site crushing is undertaken by 
sub-contract using mobile plant. The materials produced are used mainly for construction 
and maintenance of the Council�s extensive rural roading network. 
 
The pits are also accessed by other private companies on a royalty permit system, 
generally, but not exclusively, for the production of materials also used for SDC roading 
contracts. 
 
There are presently four privately owned pits / quarries in the district. These operations 
are relatively small in the context of this report.  
 
 
1.2.3 Waimakariri District. 
 
Waimakariri District Council owns 4 resource consented pits which are also operated on 
their behalf by SICON Ltd. (One pit is exhausted.)  
 
As with SDC, on site crushing is undertaken by sub-contract using mobile plant. The 
aggregate is used solely for Council purposes � mainly for the supply of roading 
maintenance metal.  Pit life is estimated as being of the order of twenty years. 
 
There is one privately owned quarry in the district which, in addition to providing materials 
for retail sales, also provides aggregates to the Christchurch Readymix plants for concrete 
production. It is understood that the majority of the shingle used to produce aggregates at 
the site is drawn from the Ashley River. The remaining reserves within the quarry itself are 
thought to be small.  
 
(Environment Canterbury operate a hard rock quarry at View Hill for the production of 
larger rocks which are used as rip-rap for river stopbank protection.) 
 
 

1.3 Extractions from Rivers. 
 
In addition to the land based quarries, the Ashley, Eyre, Waimakariri, Selwyn, Hawkins, 
Kowai No. 1 & 2, Cass and Rakaia Rivers are also used as sources for aggregates. Total 
extractions from these rivers equates to approximately 30 - 35% of total aggregate output 
in the study area. (The Waimakariri River provides approximately 80% of the total 
materials from river sources.) 
 
Not all of the materials from the rivers are considered by the local councils to be 
satisfactory for use for some types of roading materials. 
                                                 

Approximately 15 companies hold resource consents for extraction from the rivers. In 
some cases the consented extraction volumes are in excess of the materials available. 
(There are also a number of new extraction consent applications presently being 
processed by Environment Canterbury.) 
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SECTION 2.  GEOLOGICAL INVESTIGATION. 
 
 
 
The following section contains a report by Geotech Consulting Ltd, on behalf of Twelfth 
Knight Consulting, describing the: 
 

 General geological setting of the central Canterbury Plains and Banks Peninsula. 
 

 Aggregate sources. (i.e. hard rock quarries, gravel pits and rivers.) 
 

 Groundwater constraints on possible extraction sites. 
 

 Evaluation of identified geological formations against required aggregate criteria. 
 

 Target Areas (i.e. the areas which are most likely to be a potential source of future 
aggregate supply.) 

 
 
Please  note that  specific sites  for new  resources have  not been identified or evaluated 
during this stage of the overall project.
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EXECUTIVE SUMMARY.  
  
 
 
Previous studies have identified that there is a forthcoming shortfall in accessible aggregate 
resources to satisfy demand from within the area encompassed by the Urban Development 
Strategy. This report addresses the overall geological assessment of the aggregate resource 
and its location with the intention of identifying areas within the sub region that may be 
geologically suitable for the provision of aggregate resources.   
  
Aggregate materials must be stable, strong, un-weathered and joint free, have low porosity 
and permeability, be chemically inert, and be generally clean of clay and excessive fine silt. 
We have obtained relevant and up to date geological information to provide a context for the 
location and categorisation of existing aggregate operations and compiled and compared the 
relative aggregate quality ratings of existing pits with the geological information.  
  
Although there are a few bedrock quarries in the central Canterbury and Christchurch area 
most are in Lyttelton or Akaroa Harbour and tend to be for specialist or localised supply. The 
great majority of aggregate for construction and road maintenance comes from aggregate pits 
that have been developed in the relatively young sediments that underlie the central 
Canterbury Plains.  
 
The plains have formed mainly by the combined accumulation of sediment from rivers that 
drain hard greywacke bedrock such as the Rakaia and Waimakariri Rivers, with lesser 
sediment contributions from the Selwyn, Eyre and Ashley Rivers. The river fans have moved 
laterally back and forth and in doing so have intersected and mutually overlapped to form a 
thick sedimentary sequence connecting the volcanic rocks of Banks Peninsula with the 
greywacke dominated rocks of the foothills and Southern Alps.  
  
The great majority of the sediment thickness and area of the Canterbury Plains was formed 
during the glacial period when very large volumes of sediment were generated by the unique 
erosive power of extensive valley glaciers. Glaciers can grind rock that has become frozen in 
place in the glacier base under high pressure against the bedrock over which the glacier 
slowly moves. As a result a glacier produces a larger volume of very fine sediment than a river 
system, at a time when there is relatively little water compared to sediment, and the river 
system has been shortened by the glaciers extension down the valley.  
 
As a result sediment deposited during and immediately following glaciations is less well sorted 
and contains more fine material and greater range of particle hardness than material from the 
same catchments when glaciers have fully receded. Once the glaciers recede the sediment 
supply compared to river water volume greatly reduces and the rivers cut down into the glacial 
era fans. As a result they form smaller fans of younger sedimentary material that has largely 
been derived from the reworking of the hardest and most resistant of the glacial era sediment.   
  
The comparison of aggregate quality from existing pits clearly shows that the strongest and 
best aggregate most often comes from post glacial sediments relatively close to Christchurch 
that form the post glacial fans of the Waimakariri and Rakaia Rivers.  The sediments being 
quarried in these locations are most consistently the highest quality because:  
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 The rivers have broken down and removed the softer materials present during two 
cycles of erosion and deposition.   

 The Waimakariri River catchment is far enough inland to avoid many of the weaker 
areas of greywacke bedrock in the immediate foothills.  

 The rivers have had two opportunities to sort the sediment into general size categories 
and have had sufficient carrying capacity to bring relatively large rock sizes all the way 
to State Highway1 and Christchurch.  

 The rocks in the sediment have been cleaned of adhering clay and silt.  
 The rocks have been well rounded.  
 The sediments are still relatively young (in most cases at the surface no more than 

3000 years old) and thus the rock and constituent finer sediment particles are little 
weathered and had only minor silt and clay washed down into them during subsequent 
periods of rainfall. 

 The windblown fine sediment capping the river gravel is relatively thin.  
 
 
It is important to note that due to variability of sediment size both laterally and vertically in any 
braided river channel not every area of the post glacial river fans will be suitable for aggregate 
production. This is particularly the case lowest down the fans where the river sediments 
approach the finer coastal cover sediments that exist along the fringes of Lake Ellesmere and 
Christchurch urban boundary.  
  
The next best aggregate areas are the most recent glacial outwash gravels that form a wide 
area of the central plains. In these locations there is generally more silt in the gravel (both 
interbedded and washed down into the voids between rocks), the constituent rock and finer 
particles are more weathered, and there is a thicker overburden cover. Most of the existing 
aggregate pits scattered across the glacial outwash areas are of modest quality but at least 
two pits are known to rate as highly as the aggregate pits in the post glacial areas. The 
variation in quality may simply be due to random lateral and vertical variations in the sediment 
as it is being deposited but it is also possible that within the glacial era sediments there are 
more suitable areas that can be systematically identified by further investigation.  
  
There are also potential groundwater constraints on aggregate source location. Most pits must 
be operated above the water table and many pits are 5-10m deep. We have plotted the 6m 
groundwater depth contour across the area of interest and this considerably narrows down the 
potentially suitable areas. ( Refer Figure 6, page 28) There is also the groundwater recharge 
area for Christchurch within the Waimakariri River post glacial fan. Most of the large aggregate 
pits that currently supply Christchurch lie within this zone.   
  
Based on the sediment ages and various constraints we have identified areas potentially 
suitable for future aggregate production and subdivided these into two categories.(Refer figure 
on following page) Class A areas are underlain by post glacial sediment and fall outside of the 
areas of known coastal sediments, and the areas where the water table is closer than 6m to 
surface. Class B areas are the older glacial sediments excluded from these same potential 
constraint zones. We emphasise that not all of the areas thus defined will ultimately prove 
suitable for aggregate production due to natural lateral and vertical variations in both the 
original sediments and the younger overburden. However, the zones that we have identified 
are the most obvious targets for more detailed future assessment and investigation.  
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1. INTRODUCTION AND BRIEF.  
  
Previous studies have identified that there is a forthcoming shortfall in accessible 
aggregate resources to satisfy demand from within the area encompassed by the Urban 
Development Strategy. Accordingly a focus group has been established from the 
constituent members of the Urban Development Strategy Implementation Management 
Group (UDSIMG) to complete a comprehensive review of aggregate supply and demand 
across the Christchurch, Selwyn and Waimakariri Council areas.  
  
This review will provide a detailed picture of the regional situation to determine the 
implications and provide certainty of resource. The overall purpose of the project is 
therefore to:  
 

 provide for the efficient management of the use of quarry resources   
 protect potential future aggregate resources from inappropriate development  
 avoid or manage the environmental impacts of quarrying  
 establish a consistent planning framework for quarrying across the region  
 provide efficient and effective planning for all stakeholders  

  
The focus group have requested that an initial report should be completed in order to:  
  

 determine the quality of the aggregate resource available in the sub-region  
 provide a certainty of aggregate location and availability  
 identify a sustainable supply for at least twenty years  

  
This report addresses the overall geological assessment of the aggregate resource and its 
location with the intention of identifying areas within the sub region that may be 
geologically suitable for the provision of aggregate resources.  
  
     

2. WORK UNDERTAKEN AND THE METHODOLOGY ADOPTED.  
  
We have:  

 Obtained relevant and up to date geological information to provide a context for the 
location and categorisation of existing aggregate operations.  

 Compiled relative aggregate quality ratings of known pits by Twelfth Knight 
Consulting and Civil Training and Assessment Ltd and compared these to the 
geological information.  

 Reviewed the pattern of aggregate quality in relation to the geology to identify those 
areas most likely to generate the best quality aggregates in the future.  

 Considered potential geological and groundwater constraints.  
 Undertaken the preparation of the figures and report while striving to keep the text 

as clear and free of technical jargon as possible.  
 
To our knowledge no systematic assessment of this type has previously been carried out 
in the Christchurch and Central Canterbury area.  
  
 

 3. LOCATION AND RATING OF PITS INCLUDED IN THIS ASSESSMENT.  
 
Table 1 lists  the details  and rates the usefulness of the aggregate available at each 
location. Figure 1 shows the location and basic categories of the various aggregate 
sources included in this assessment (sediment pits, bedrock quarries, river source.) 
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Pit Name 

 

Area 
(ha) 

Depth 
(m) Material Use Category 

Wrights 2 5 
Occasional silt seams but generally 
clean. Stone up to 200mm. 

Reasonable for  
C & M 

3 

Waddington 4 4 
Occasional silt seams but generally 
clean. Stone up to 200mm. 

Reasonable for  
C & M. 3 

Racecourse 
Hill 2 6 

Slight silt/clay throughout. Stone up to 
200mm. 

Reasonable for C , 
good for M 

3 

Reids, Darfield 2 6 
Slight silt/clay throughout. Stone up to 
200mm. More clay at lower depth. 

Reasonable for C, 
good for M 

3 

Gallaghers 4 6 
Showing more clay at depth. Top layer 
clean. Stone up to 200mm. Damp in base 

Good C & M 2 

Thomsons 2 6 As above Good C & M 2 
Miles/Bealey 2 5 

As above Reasonable for  
C & M 

3 

Two Chain 4 5 
Some silt throughout but generally clean. 
More silt and clay at depth. Damp at base 

Good C & M 2 

Pankhurst 2 4 Some silt throughout but generally clean Good for C 1 
Charing Cross 2 4 Occasional silt seams but generally clean Good for C 1 
Broughtons 2 5 Occasional silt seams but generally clean Good for C 1 
Reids, 
Ellesmere 

4 6 
Presence of clay throughout Good for M 5 

Wheatsheaf 3 4 
Silt throughout but generally clean. Stone 
up to 150-200mm. 

Good for C 1 

Robinsons 8 5 
Frequent silt seams. Stone up to 100mm. Good for M, lack of 

stone for C 
4 

Cemetery 23 5 
Occasional silt seams but generally 
clean. Stone up to 150-200mm. 

Reasonable for C 2 

Locheads 10 5 
Occasional silt seams but generally 
clean. Stone up to 150mm. 

Good C & M 2 

Gardiners 4 4 
Slight clay colour throughout. Stone up to 
150-200mm. 

Good C & M 2 

Jarmans 3 6 
Some silt but generally clean. Stone up to 
150-200mm 

Reasonable for  
C & M 

3 

Morgans 2 5 
Slight clay colour throughout. Stone up to 
150-200mm 

Good for C & M 2 

Doyles 2 3.5 
Fairly clean. Stone up to 150 � 200mm. Reasonable for  

C & M 
3 

Coxs, 
Springfield 

5 3 
Clay throughout. Wet at base. Good for M. 5 

Greys  4 3 Clay throughout. Wet at base Good for M. 5 
Bells 2 ? 

Very little clay or silt. Stone up to 150-
200mm. 

Good for C. 1 

Miners Road. 340 10 
Very little clay or silt. Stone up to 150-
200mm. 

Good for C. 1 

Pound Road 100 11 
Very little clay or silt. Stone up to 150-
200mm. 

Good for C. 1 

McLeans 
Island 250 Av 3 Very little clay or silt. Stone up to 150-

200mm 
Good for C. 1 

Stony Flat ? ? High clay content Good for M 4  
Woodstock 2 5 High clay content Good for M 4  
Garterys 6 7 High clay content Good for M 4  
Sutherlands 8 7 High clay content Good for M 4  
Hewitts 2 ? Fairly clean Reasonable for  

C & M 
3 

Browns 2 ? High clay content Good for M 4 
Widows 2 ? High clay content Good for M 4 

 
 

               Table 1:  Location, comments and ratings for aggregates pits  
    in the central  Canterbury and Christchurch areas. 
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Key to Rankings and Abbreviations in Table 1. 
 
 
    C:    Construction materials and concrete aggregates. 
 
    M:   Roading Maintenance materials 
 
    The following ranking has been adopted for the work to date:  
  
    1:   Excellent to good for construction materials and concrete aggregates.  
          Poor for roading maintenance material.  
  
    2:   Good for construction and roading maintenance materials 
 
    3:   Reasonable for construction and roading maintenance materials  
  
    4:   Good for roading maintenance. Marginal for construction materials  
  
    5:  Excellent for roading maintenance materials. Not suitable for construction materials. 
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           Figure 1:  Locations of aggregates pits, river extraction areas and bedrock quarries.
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Aggregate materials must be stable against breakdown in use and in stockpiles; free from 
joint flaws and micro-cracking; strong enough to withstand loading applied in use (both 
tensile and compressive);of low porosity and permeability in individual particles and chips; 
be non-plastic; chemically inert in use, not susceptible to polishing, not coated with any 
substance nor polished to a degree where adhesion of bitumen or cement is adversely 
affected; and not deeply weathered (Christie et al, 2001;Dolar-Mantanui,1983;          
Grant-Taylor & Waters, 1976).  
  
The following ranking has been adopted for the work to date:   
  
1:  Excellent to good for both general construction (including concrete) and road  

construction, poor for roading maintenance material.  
  
2:  Good for construction and roading maintenance.  
  
3:  Reasonable for construction and roading maintenance material.  
  
4:  Good for roading maintenance, marginal for construction material.  
  
5:  Excellent for roading maintenance materials, not suitable for construction material.  
  
These are subjective ratings by Twelfth Knight Consulting and Civil Training and 
Assessment Ltd based on their previous experience with aggregates. They are intended 
for this preliminary assessment to help narrow the range of suitable resources. Ideally 
ratings such as these would be based on a standardised suite of physical, mechanical and 
chemical tests that are the same for each location. However, at present no such data is 
available for enough sites to make a meaningful comparison possible.  
 
  
 
4.  GEOLOGY OF THE CANTERBURY PLAINS AND BANKS PENINSULA.  
  
 
In the section that follows we provide a basic description of the geological setting and 
formation of the Christchurch and surrounding central and northern Canterbury Plains 
area where relevant to gravel and aggregate resources. Later on page 17 & 18 we 
introduce as Figures 2 & 3 the geological map.  
  
Gravel and aggregate in the area comes either from hard rock quarries (i.e. quarries in 
bedrock) or pits and rivers where the material is obtained from geologically young 
sediments derived from the past erosion of hard rock. The areas of hard rock relevant to 
the region fall crudely into two groups.  
  
Greywacke of the Southern Alps and foothills.  
  
The elevated inland areas of Canterbury are dominated by old hard sedimentary rocks 
formed more than 140 million years ago. Referred to collectively for simplicity as 
�greywacke.� in detail the rock consists of hard, mainly quartz cemented, sandstone (true 
greywacke) and mudstone (argillite) which are bedded together in layers that have been 
folded and faulted into complex patterns. While the greywacke sandstone is generally an 
ideal material for aggregate the associated argillite is brittle and unstable and breaks 
down rapidly in the atmosphere into small fine gravel or coarse sand sized angular cubes.  
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The burial, compression and deformation of the greywacke and argillite during the folding 
and faulting process has also introduced some new minerals that are generally not good 
in aggregate. Calcite is a relatively soft vein mineral in some greywacke that is easily 
attacked by chemical weathering and the veins can later break open with exposure, 
chemical weathering and load. Zeolite is a second more serious vein mineral in 
greywacke that weathers and breaks down very quickly after exposure to the atmosphere. 
We discuss the distribution of zeolite later in Section 4.3.  
  
There are smaller areas of younger rocks fringing the greywacke rocks and infilling some 
of the mountain basins including limestones, softer sandstones, weak mudstones and 
volcanic rocks. While the limestones can have uses for agricultural lime, and decorative 
aggregate, they are composed almost entirely of relatively soft calcite and are generally 
not suitable for normal aggregate. One significant hard rock quarry exists in old volcanic 
rocks of the foothills (View Hills quarry, Oxford area) which is used for rip rap (large rocks 
for river and coastal protection) but this type of rock has different requirements in 
comparison to concrete and roading aggregates, mainly to do with block size.  
  
With the exception of Teddington Quarry in Lyttelton Harbour there are no significant 
greywacke rock quarries in the Canterbury area, and as discussed in the next section, the 
greywacke rock in the Teddington Quarry is not typical greywacke because of the volcanic 
history of the area.  
 
 
 
Younger volcanic rocks of Banks Peninsula. 
  
Approximately 12 million years ago major volcanic activity developed in the area now 
known as Banks Peninsula. The Lyttelton Volcano developed and uplifted some of the 
older sedimentary rocks including a small area of greywacke. Further volcanic eruptions 
continued from 12 million years to approximately 6 million years producing rocks of the 
Akaroa, Mt Herbert and Diamond Harbour Volcanic groups respectively all composed 
mainly of basaltic materials.   
  
Volcanic action produces two main products, lava and ash. Only the lava becomes a hard 
rock of potential use in aggregate, and where the ash is mixed regularly with the lava it 
tends to become an impurity and weakness. Most of the volcanic groups of Banks 
Peninsula, with the general exception of the youngest Diamond Harbour Group, generally 
have too much ash included to make a good aggregate quarry. The youngest Diamond 
Harbour Group rocks are cleaner basalts. Halswell Quarry was developed in rock of this 
group which also had a unique flaggy jointing that made an ideal building stone. Halswell 
Quarry basalt was crushed and used for roading construction throughout the 20th Century 
but winning and crushing rock was a relatively expensive process.  
  
The Teddington Quarry on Banks Peninsula extracts greywacke but the combination of 
approximately 6 million years of baking by volcanic activity and alteration of the rock by 
hot volcanic water has reduced the rock material strength significantly and introduced clay 
and other relatively soft minerals. The resulting rock has many commercial uses but it is 
generally not suitable for concrete or top quality road aggregate.  
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Young sediments.  
  
By far the greatest volume of aggregate in Canterbury comes from the geologically young 
sediments of the Canterbury Plains. Up until approximately 1 million years ago Banks 
Peninsula was an island well offshore of the Southern Alps at which time there was a 
critical change in the climate pattern that initiated the transition to the ice age period 
(Pleistocene). Over this approximately one million year period there has been a series of 
very large glacial advances in the mainly greywacke landscape of the Southern Alps with 
interglacial intervals between each colder glacial period.   
  
Glacial action differs in a very important way from river erosion. In a river the breakdown 
of rocks occurs mainly by the impact between the gravel as it bumps and skips along the 
bed of the river. After a while the size of the material moving in this way reduces to the 
point where there is not enough energy to keep breaking on impact and therefore the size 
stops reducing at about medium silt size (0.01mm). Clay sized material (defined as less 
than 0.002mm) is hardly ever produced by river action. A glacier in contrast carries a 
significant amount of rock frozen into the glacier base where it is ground under very large 
compressive force against other bedrock over which the glacier passes to produce 
abundant very fine sizes, including clay.   
  
Thus a sediment derived from a moderate to large river under normal non-glacial 
conditions (such as the modern Waimakariri River) is typically free of clay material, and 
while some silt is present, this tends to be coarser silt (i.e. closer to sand size) and the 
proportion compared to sand and gravel is relatively low. By contrast a river that is 
clearing a catchment of sediment trapped and stored during an earlier glacial advance 
contains proportionally much more silt and significant amounts of clay sized material. The 
fine material is carried in suspension during high and moderate flows and is trapped 
between the gravel bedload as it is deposited.  
 
The silt and clay that temporarily accumulates in the river bed as river water levels drop is 
easily blown out of the active river bed by the wind and often coats adjacent areas that will 
later be flooded by gravel, thereby forming clayey silt inter-beds within glacial era river 
sediments. In addition the sheer volume of sediment relative to the water available to 
carry it during glacial and immediate post glacial times is very high, so the ability of the 
river to sort the material into sediment sizes is also compromised.  
 
The final key factor is that during glacial times the river bed lengths (relative to the 
Christchurch area) in which the river can winnow and sort the material we much shorter 
because ice, as opposed to water, filled the catchments as far east as the foothills.  
   
Because of the enormous volumes of sediment eroded and transported by the 
Pleistocene glaciers the seaway between Banks Island and the Southern Alps 
progressively filled in as the main rivers (the Waimakariri and Rakia) quickly washed out 
the glacial sediments during the wetter warmer weather at the initiation of each glacial 
retreat. The period required to �clear� the catchments was still likely to be of the order of 
several thousand years.  
 
The sediment deposited by the two main rivers formed very large fans that at their 
maximum extent (maximum aggradation) joined and overlapped to extend around and 
past Banks Island (making it Banks Peninsula).  
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The last glacial advance ended approximately 12,000 years ago. Once the catchments 
cleared the relative absence of sediment load has allowed the major rivers to cut back 
down (entrench) into the glacial aggradation fans, thereby reworking the older glacial 
material by bed scour and bank erosion to form post glacial degradational fans within and 
forward of the original fans.  
 
The Waimakariri River makes the transition from entrenchment within its former fan, to 
spilling out across the post glacial fan in the area near Halkett. By far the great majority of 
aggregate pits in the Christchurch area are located within the post glacial fan of the 
Waimakariri River.  
  
At approximately 6000 years ago sea levels were 1- 2m higher than present and a cover 
of fine grained sands, silts and peats accumulated over most of the near coastal area now 
occupied by the city of Christchurch, Kaiapoi, and the areas further south bordering Lake 
Ellesmere.  
 
In most places the fine material has covered the older pre-glacial river sediments, but the 
Waimakariri and other rivers have flooding periodically until European colonisation so 
there are some narrow local corridors of gravel dominated sediments that inter-finger with 
the fine coastal sediment. Most of the early gravel pits in Christchurch are located in such 
narrow fingers of gravel (Brown and Weeber, 1992).  
  
 
Geological map of Christchurch and the surrounding area.  
  
In order to review the aggregate quality information in relation to geology we have 
adapted the latest 1:250,000 geological map of the region (Figures 2 [map] & 3 [key]) and 
plotted on these the aggregate source information presented in Figure 1. The geological 
base map has just been released by GNS Science (1) and follows the standard 
conventions of geological maps by having the oldest rocks in darker colours (greywacke 
of the foothills and Southern Alps in blue, volcanic rocks of Banks Peninsula in red) and 
youngest glacial sediments is shades of dark yellow. In contrast the post glacial materials 
are shown in a shade of the lightest yellow.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
______________________________________ 
  
     (1)  Geologic data sourced from Institute of Geological & Nuclear Sciences (Copyright Reserved) 
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           Figure 2:  Geological map of central Canterbury and Christchurch areas. 
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             Figure 3:  Key to geological map presented in figure 2. 
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5    BEDROCK AND PIT AGGREGATE SOURCES IN RELATION TO GEOLOGY.  
  
  
5.1 Areas where the aggregate most consistently rates the highest.  
  
Figure 2 shows that the great majority of the top rated sites are located in the post glacial 
fan of the Waimakariri River inland of the current Christchurch urban boundary. The 
sediments being quarried in this area are most consistently the highest quality because:  
  

 The Waimakariri River has broken down and removed the softer materials present 
(argillite, jointed material, calcite and zeolite veins and coatings, weathered material 
etc) during two cycles of erosion and deposition (the second most recent cycle being 
incision and bank erosion of the older glacial era sediments by post glacial river 
action).  

 
 Fortuitously the Waimakariri catchment extends far enough inland to avoid most of 

the weakest and most zeolite rich greywacke (see later Section 5.3).  
 
 The river has had two opportunities to sort the sediment into general size categories 

and has had enough carrying capacity to bring sufficient amounts of large rock all 
the way to Christchurch. 

  
 The rocks have been cleaned of adhering clay and silt. 
  
 The rocks have been well rounded, making the material more easily worked as 

concrete (though sometimes this is not desirable in road construction applications). 
 
 The sediments are the youngest possible (apart from those in the active river bed 

i.e. are post glacial and in most cases no more than 3000 years old) and thus the 
particles making up the sediment are the least weathered and have had only minor 
silt and clay washed down into them by infiltrating rainfall.  

 
 Because the sediments are post glacial they are not always covered by dunes or 

loess derived from wind action from the glacial river systems so the thickness of 
overburden is generally at a minimum (though still present in most areas).  

 
 The post glacial Waimakariri river is on such a scale (both in bed width and river 

length) that there are relatively large areas of consistently sized material thus 
improving pit uniformity and making planning much easier.  

  
 The post glacial river has a much longer bed length relative to Christchurch than its 

glacial predecessor so the winnowing of weak material, sorting, rounding etc can be 
more effective.  

  
Not all of the pits in the post glacial Waimakariri River fan rate highly. In particular Reids at 
Ellesmere (rated 5), Robinsons near Lincoln (rated 4) and Widows (rated 4) near Sandy 
Knolls have much lower ratings. These pits are reported as having frequent silt seams, 
small rock, or �clay� (probably silt) throughout. Reids and Robinsons are very close to the 
coastal sediment fringe (Section 5.4) and are also the lowest pits down the fan, so the 
river carrying capacity and sorting capacity will have been lower in comparison to the 
higher fan areas with the better ratings further upstream.  
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Given that Widows (located further up gradient) also rates only 4, an alternative 
explanation may northerly wind action off river areas to north concentrating silt in the 
south of the area during the long period of intermittent river gravel accumulation.   
  
However, it is also very important to note that due to the migrating and braided nature of 
our rivers at any point on the fan there will always be some variability in sediment type 
both laterally and vertically, which could also explain the low ratings of some of the pits. In 
this regard we note the Wheatsheaf Pit which is rated as a �1� is only 4km away from 
Reids (rated 5) and Robinsons (rated 4).   
  
Other post glacial river fan or floodplain sediment that rate highly includes Locheads and 
Gardiner pits near Bankside, which are in the Rakaia River post glacial fan (both �2�) and 
Broughtons Pit near Coalgate within post glacial sediments of the upper Selwyn River 
(rated �1�). The lower gradient and carrying capacity of the Selwyn River mean that gravel 
sizes occasionally up to 150 � 200mm, which can be found near Christchurch in the 
Waimakariri fan 50km from the foothills, are only present for the first 10 � 15km once the 
Selwyn River reaches the plains. Thus the Selwyn River post glacial fan sediment and 
active river bed sediment near Christchurch is generally too fine for many applications.  
  
  
5.2   The next best aggregate pit areas.  
  
Areas where pits generally rate 2 � 3 (but sometimes 1)  include outwash sediments 
associated with the most recent glacial advance that form the old and more elevated 
glacial fan surface formed by the coalescing fans of the Rakaia and Waimakariri Rivers.    
  
The new geological map shows the elevated central plains area as being essentially of 
one formation (designated Q2) with a narrow general age range (11,500 � 24,000 years 
i.e. the most recent Otiran glacial period). Prior to this work the previous more detailed 
scale mapping had established two formations (the Burnham Formation and the 
Windwhistle Formation [Suggate, 1965; Wilson, 1988; Brown & Weeber, 1992]) the oldest 
thought to extend back to approximately 70,000 years. Regardless of their actual age 
these gravels are often significantly more weathered than the post glacial material; almost 
always contain higher levels of inter-bedded silt and clay; have had much longer for more 
fine material to be washed down into them by infiltrating rainfall; and have a thicker 
overburden of loess and fine dune sands.  
  
Of particular note are two pits in this general setting that rate �1�, both located between 
Norwood and Darfield (Pankhurst and Charing Cross). It is possible that there is some 
systematic difference within the area mapped simply as Q2 on the new geological map 
that explains the relatively high rating of two sites in comparison to the others (which are 
more typically 2 � 3), but this could also be the result of chance. During the glacial 
outwash period there would still have been some local areas within the aggrading fan with 
cleaner less silt rich gravel of an optimum size, and out of a total of 10 - 12 pits in the 
Central Plains area, two may have been fortuitously located within such materials.  
  
 An alternative explanation is the possible presence of an old buried channel of the 
Waimakariri River cutting through the area which may contain more reworked and cleaner 
material. Broadbent (1978) and Wilson (1988) both postulated a channel formerly ran from 
Gorge Hill (at the upper Waimakariri SH 72 bridge) to Lake Ellesmere. Bal (1996) 
developed this concept further and analysed the distribution of well permeability to infer 
and map former valleys infilled with higher permeability material.  
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We have compared the location of the high rating pits with his work. One pit (Pankhurst) 
falls into a higher permeability corridor as defined by Bal (1996) but the other (Charing 
Cross) does not, despite a wealth of permeability data nearby. The likely explanation is 
the depth of the permeability data which comes from deeper buried horizons while the 
existing pits have been  developed in the  near surface  ( < 10m ).  Further site specific  
investigations are required to better assess the quality patterns in the area.   
  
The four pits located in Waimakariri District consistently rate lower than pits in equivalent 
age materials south of the Waimakariri River i.e. all rating 4 in the north in comparisons to 
1 � 3 in the south. Two  of the pits ( Woodstock and Stony Flat ) are so  close to the  
foothills that it is no surprise that the material is relatively silt rich. The other two (Garterys 
and Sutherlands) are within the current catchments of the Eyre, Cust and Ashley Rivers 
and the material in the pits is most likely to have come from even smaller scale rivers 
during the glacial era.  
  
It is possible that the extensive area of glacial era sediment immediately north of the 
Waimakariri River is a better grade of material. It is more likely to have been deposited by 
the Waimakariri and thus be more comparable to the better rated pits further to the south. 
This area does have considerable forestry at present and it is relevant to note that deep 
root penetration can sometimes be an issue for aggregate production quality from the 
near surface. Tree lucerne infestations also cause a similar problems.  
  
Despite the variability in quality of some of the pits located on the Canterbury Plains, in 
general the physical reserves of post glacial sediment, and particularly the glacial 
sediments, are very large. Obviously important issues such as planning constraints, 
distance of travel, groundwater protection etc will effectively reduce the areas available in 
the future but the physical reserves themselves are virtually limitless.  
  
 
5.3   Potential Contaminants in greywacke aggregates in pits (and rivers).  
  
We noted earlier that zeolite is a potential contaminant that can occur within greywacke 
bedrock areas. While river action preferentially removes the weaker zeolite rich material 
this can take many kilometres of transport, particularly in smaller river systems.  
 
We show in Figure 4 the known distribution of zeolite in the hills around central 
Canterbury. Zeolite is present in the hills south of Springfield mainly drained by the 
Hawkins and Selwyn Rivers. There is also zeolite in the foothills near Oxford drained by 
the Ashley River. However, in all cases these rivers extend back further inland to regions 
of zeolite free rock and it is this stronger material that is likely to be making up the larger 
sizes in these smaller riverbeds.  
  
While the Waimakariri middle catchment shown in Figure 4 does not contain much zeolite, 
there are significant areas of zeolite outside of the map area further inland in the upper 
headwaters above Bealey. However, because of the high energy, velocity and bed length 
(travel distance) the Waimakariri River is better able to remove this type of weaker 
material than the smaller local rivers. Similarly under most circumstances the relatively 
large Rakaia River can efficiently remove zeolite rock where present in the middle and 
upper catchments.  
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          Figure 4:  Locations of areas of greywacke bedrock containing zeolite. 
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5.4   Coastal cover sediments.  
  
From the time of the highest sea level stands approximately 6500 years ago, and 
continuing to the present day, there has been accumulation and accretion of fine coastal 
sediments (sands, silts, peat etc) over the seaward margins of the post glacial fans of the 
Ashley, Waimakariri, Selwyn Rivers and parts of the north Rakaia River area. We show in 
Figure 5 the westward extent of these materials as defined approximately by the 1m 
isopach (thickness)2 and these generally increase in thickness significantly to the east. 
These cover sediments are matched at depth by similar deposits that interfinger with the 
alluvial gravels and sands of the post glacial and older river systems. While there are 
tongues of younger gravel that have cut through the cover sediments in recent pre-historic 
flood events near Christchurch urbanisation has generally made aggregate extraction in 
such areas no longer feasible. There may still be local areas within the cover sediments 
southwest of Halswell that have suitable localised areas of gravel but in general we do not 
expect this to be promising future aggregate extraction area.   
 
 
 
 
 
 
 
 
 
__________________________________ 
 
(2)  Data courtesy of Environment Canterbury (John Weeber) 
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           Figure 5:  Coastal fine grained sediments along the eastern margin of the central Plains. 
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5.5   Bedrock Quarries.  
 
 
We have not ranked bedrock quarries against themselves, or the sediment aggregate 
sources, because each quarry has generally been developed for its own specialist 
application to which it is well suited. There are also different constraints on the land 
suitable for bedrock quarries and in Canterbury their relatively low production volumes 
puts much less pressure on the potential reserves, which are noted briefly in relation to 
each quarry below.  
 
Halswell Quarry.  
  
Halswell Quarry began as a building stone quarry that exploited a unique flow jointing 
pattern within a local dome of relatively young and hard Diamond Harbour Group basaltic 
rock. The jointing produced a natural flagstone shape that was unique to the quarry. The 
quarry, which began life in the 1850�s, was purchased by Christchurch City Council in 
1925 and was subsequently modernised to increase the production of crushed rock for 
aggregates. The quarry was finally closed in 1990.   
  
However, we understand there are limited stockpiles of building stone still present at the 
quarry but no significant in situ reserves of the unique flaggy basalt that made the quarry 
site so special. To date attempts to locate flaggy basalt rock in other areas of Banks 
Peninsula have not been successful.  
  
Teddington Quarry.  
  
Teddington Quarry is operated by Peninsula Quarries (formerly Governors Bay Transport) 
and continues to produce a range of rock that does include some larger boulder sizes, but 
is mainly material suitable for maintenance and applications where the abundant fine 
binding material that is associated with the rock is an asset.  Material from the quarry has 
recently been used for cattle races on dairy farms, walkways for Christchurch City 
Council, and for various bike tracks including Macleans Island and the Motukarara � Little 
River rail trail. Rock of a similar type to that quarried is relatively abundant nearby so 
reserves are not a problem.  
 
Duvauchelle and Tikao Quarries.  
  
These two quarries have been developed in basaltic rocks of the Akaroa Volcanic Group 
and provide crushed volcanic rock for general fill, maintenance and construction in the 
local Akaroa area. Although Tikao Quarry is essentially worked out, there are abundant 
reserves at the nearby Duvauchelle Quarry, and there are likely to be other areas with 
equivalent suitable rock in Akaroa Harbour that are also well suited for the current 
applications.  
 
Lyttelton Quarry.  
  
Lyttelton Quarry was developed in the 1960�s to build Cashin Quay, and is intermittently 
still operated by the Lyttelton Port Company. The quarry has been developed within basalt 
flows and ash of the Lyttelton Volcanic Group and produces a wide range of rock sizes, 
with some material large enough for use as rip rap to protect against wave attack. 
Considerable reserves are still available.  
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View Hill Quarry.  
  
View Hill Quarry is located near Oxford and has been recently developed to supply 
Environment Canterbury with rip rap for use in the Waimakariri River and other North 
Canterbury Rivers. The quarry has been developed within basalt of the Harper Hills 
Volcanics that is of a similar age to the main Banks Peninsula volcanic units (the Lyttelton 
and Akaroa Volcanic Groups). Rock block size ranges from 200 - 300mm up to 2-3m 
(mode around 1m) and there are considerable reserves available.   
 
 
6     RIVER SOURCES.  
  
6.1  General.  
  
River extraction provides considerable material for concrete and roading applications, 
particularly from the Waimakariri and Rakaia Rivers, which are capable of transporting 
rock in useful sizes as far downstream as State Highway 1 in the case of the former and 
the coast by the latter. Generally river extraction is keeping pace with gravel deposition 
rates in the areas where extraction is allowed, so, apart from some limited areas of 
previous aggradation, there is little opportunity to expand river extraction in the future 
without undesirable impacts on river bed level and associated bank stability.  
  
 
6.2  Ratings and comments.  
  
Table 2 summarises the various river sources and available comments on the aggregate 
quality. All the river locations are rated 1 in comparison to the aggregate pits, in part 
because the extraction location can often be adapted to meet the desired aggregate 
specification, and in general the rock quality is extremely fresh. For some applications 
there can be issues with the fine sand, silt and clay free nature of some of the river 
aggregate due to the intrinsic nature of the materials and/or to the washing that may occur 
if the material is being extracted under water. The absence of fines reduces the 
cohesiveness when later compacted which can affect some road construction 
applications.   
  

 
River System 

 

 
General Extraction Location 

 
Comments 

 
Waimakariri 
 

Majority between Crossbank 
and SH 1 and latterly above 
Crossbank. 

Top quality concrete and roading construction 
aggregates. Too clean for roading 
maintenance materials. 

 
Rakaia 
 

Each side of SH 1 Bridge. 
Top quality concrete and roading construction 
aggregates. Too clean for roading 
maintenance materials. 

 
Selwyn 
 

Bealy Bridge (nr Hororata) and 
downstream of McGregors Ford 

Very good for roading construction and 
reasonable for roading maintenance materials 
but too fine below bridge. Reasonable for 
concrete aggregates. 

 
Ashley 
 

In the vicinity of SH 1 bridge to 
approx 8km upstream of 
Rangiora bridge.  

Good for roading construction, but too fine 
below the bridge. Good for concrete 
aggregates. Too clean for roading 
maintenance materials. 

 
Eyre 
 

In vicinity of Waimakariri River 
and Oxford township. 

Generally very small material downstream of 
Warrens Road Ford otherwise reasonable for 
roading construction. 

 

Table 2: River aggregate source locations and comment. 
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Potential reserves in relation to river sources are summarised in the Table 3 below.   
  

River 
Tonnes above 

min bed level 

Annual Supply 

Rate (tonnes) 
 

Ashley 
 

3,500,000 7,000 

 

Eyre 

 

Not known 

(small?) 
< 1,000 

 

Waimakariri 
 

13,000,000 550,000 

 

Selwyn 
 

Not surveyed 

(Bed probably 

degrading ) 

4,000 

 

Rakaia 
 

Not surveyed 85,000 

 

TOTALS 
 

17,000,000 + ( ? ) 650,000 

 
Note: No allowance made for possible areas of deficit below minimum bed level in resource calculation.  
          Half of annual Rakaia supply allocated to study area. (Base data courtesy ECan - Matt Surman.)  
  
Table 3: River aggregate material reserves.  
  
 

7    POTENTIAL CONSTRAINTS IMPOSED BY GROUNDWATER ISSUES.  
 
It is generally not desirable from an operational perspective to run an aggregate extraction 
operation below the watertable. Furthermore, there are significant issues in relation to 
potential groundwater contamination. Groundwater is present throughout the Canterbury 
Plains in two main interrelated aquifer systems. There is a widespread unconfined aquifer 
system under virtually all of the plains where groundwater exists at depth and can be 
abstracted by pumped wells. Water of this type is shallowest adjacent to the active river 
beds but relatively deep (50m plus) in the more elevated upper areas of the plains distant 
from the main rivers, although there is also the possibility of unrecorded, occasional, 
isolated, perched water tables above the main aquifers. For example in Figure 6 we show 
the areas where groundwater is shallower than 6 metres (3) below the general ground 
surface during the wettest recorded periods. The depths we have plotted allow are based 
on the recorded maximum groundwater levels but water depth fluctuations at many 
locations have not been measured for long in comparison to the duration of typical climate 
cycles so the plot near the margins should be considered an approximation.   
  
The depth of 6 metres has been selected because:  
 

 Plots of  these data are currently available,   
 Pits to around this depth are common, and   
 6m is likely to be the general order of depth shallower than which Environment 

Canterbury may become concerned about the potential impacts of aggregate 
extraction on groundwater quality.   

  
While the various areas shown in Figure 6 will shrink or expand somewhat for other 
arbitrary groundwater depths, the general pattern is likely to remain broadly similar, and 
the available plot helps to define those areas that are best suited to aggregate extraction.  
________________________________________ 
(3)  Data courtesy of Environment Canterbury (John Weeber) 
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           Figure 6:  Areas of central Plains where groundwater is within 6m of the ground surface. 
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            Figure 7:  Target areas in the central Canterbury Plains and Christchurch areas.     
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8    DEFINITION OF TARGET AREAS.  
  
  
Figure 7 presents the target areas for further more detailed evaluation and investigations. 
We have defined Area A as the most likely to be suitable. This includes the areas of post 
glacial fan sediment of the Waimakariri River near Christchurch and the Rakaia River near 
SH1 that are elevated more than 6m above the maximum recorded groundwater levels. 
These are the sub regions that will most often contain  
areas of good quality aggregate.  
  
Area B defines glacial era sediment that is elevated more than 6m above the maximum 
recorded groundwater level. Aggregates from this area will more often be silty and the 
overburden generally thicker however the pits to date suggest there are likely to be some 
areas of good quality aggregate comparable to the best material from Area A.  
  
 
9    RECOMMENDED  FUTURE WORK.  
  
This assessment has narrowed down the broad areas that past practical experience and 
the general geology suggest are the most likely to be suitable for future aggregate 
extraction. Within these general areas it is still likely there will be considerable variation in 
quality and suitability due to local lateral and vertical variations in the original depositional 
environment, as well as variations in the patterns of subsequent overburden development. 
The pits to date have not been systematically inspected or logged by a geologist and 
considerable additional useful information may be exposed in the pits that can help to 
define and narrow the future target areas.  
  
We recommend further more detailed pit logging, mapping, and assessment work be 
carried out of the most promising areas. This work should be based initially on pit 
inspections and geomorphological mapping (i.e. air photo analysis, surface mapping, lidar 
data) with the ultimate aim of a subsequent phase of subsurface investigation by 
geophysical methods and/or test-pit investigations to better target the most suitable local 
areas.  
  
 
10    CONCLUSIONS.  
  
Previous studies have identified that there is a forthcoming shortfall in accessible 
aggregate resources to satisfy local demand from and within Greater Christchurch. This 
report addresses the overall geological assessment of the aggregate resource and its 
location with the intention of identifying areas within the sub region that may be 
geologically suitable for the provision of aggregate resources.   
  
Although there are a few bedrock quarries in the central Canterbury and Christchurch 
area, most are in Lyttelton or Akaroa Harbour, and the bedrock quarries tend to be for 
specialist or localised supply. The great majority of aggregate for construction and road 
maintenance comes from aggregate pits that have been developed in the relatively young 
sediments that underlie the central Canterbury Plains.   
  
 
 



UDS Regional Gravel Resource Management Study / Geology Investigation 
________________________________________________ 

 

Geotech Consulting Ltd.                                                                                                                           July 2009 
 

31 

 
 
 
We have ranked existing aggregate pits and compared the variations in aggregate quality 
with the geology of the area.  Although there are always random natural variations in 
sediment size and quality, the best quality aggregates most often come from the post 
glacial sediments of the Waimakariri and Rakaia Rivers. These materials are generally the 
best suited because: 
  

 The rivers have broken down and removed the softer materials present during two 
cycles of erosion and deposition.   

 The Waimakariri River catchment is far enough inland to avoid many of the weaker 
areas of greywacke bedrock in the immediate foothills.  

 The rivers have had two opportunities to sort the sediment into general size 
categories and have had sufficient carrying capacity to bring relatively large rock 
sizes all the way to SH1 and Christchurch.  

 The rocks in the sediment have been cleaned of adhering clay and silt.  
 The rocks have been well rounded.  
 The sediments are still relatively young   
 The windblown fine sediment capping the river gravel is relatively thin.  

 
We have defined as Target Area A those sub regions where post glacial river fan 
sediment is present and is elevated more than 6m above the maximum recorded water 
levels allowing pit development above the watertable. The areas are large and the 
potential resource from a purely geological perspective is virtually limitless.  
  
In contrast to the post glacial sediments the older glacial sediments accumulated under 
conditions where silt and clay were much more prevalent in the local river systems and 
the rivers themselves were less capable of cleaning and sorting the sediments. The gravel 
rock in these sediments is also more weathered from long exposure to the atmosphere, 
and fluctuating moisture conditions, and there has been more time for silt and clay to be 
washed down into the matrix between the gravel rock.  
 
In addition the overburden of windblown silt and sand is generally thicker than the surface 
cover that has formed over post glacial sediments. Despite these less favourable general 
attributes the glacial sediments show a range of quality from the highest to medium rating 
and at least some areas will prove very suitable for future supply. There are four main sub 
regions we define as Target Area B with glacial era sediments that are more than 6m 
above the water and which are located in the more elevated areas of the middle 
Canterbury Plains.  
  
This assessment has narrowed down the broad areas which past practical experience and 
the general geology suggest are the most likely to be suitable for future aggregate 
extraction. Within these general areas it is still likely there will be considerable variation in 
quality and suitability due to local lateral and vertical variations in the original depositional 
environment, as well as variations in the patterns of younger overburden development. 
We recommend further more detailed pit logging, mapping, and assessment work be 
carried out of the most promising areas, and particular Target Area A. This work should be 
based initially on pit inspections and geomorphological mapping with the ultimate aim of a 
subsequent phase of subsurface investigation by geophysical methods and/or test-pit 
investigations to better target the most suitable local areas. 
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Standard Limitations.  
  
This report has been prepared for the benefit of, and under specific instruction from, 
Twelfth Knight Consulting as our client with respect to the brief. The reliance by other 
parties on the information or opinions contained in the report shall be at such parties� sole 
risk.  
  
Technical recommendations and opinions in this report are based on published 
information and the ranking and comments by others. No field inspections have been 
carried out by Geotech Consulting Ltd. The nature and continuity of subsurface conditions 
are inferred from maps and the work of others and it must be appreciated that actual 
conditions could vary from the assumed model.   
  
General opinions and judgements made in this report are based on our understanding and 
interpretation of current regulatory standards and should not be construed as legal 
opinions. Where opinions or judgements are to be relied on they should be independently 
verified with appropriate legal advice. 
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Greater Christchurch Urban Development Strategy. 
 

REGIONAL GRAVEL RESOURCE MANAGEMENT STUDY. 
 

RESOURCE ACCESS CONSTRAINTS. 
 

Report prepared for the Urban Development Strategy Implementation Management Group  
by Twelfth Knight Consulting  - September 2009 

 
 
 

1. Introduction. 
 

The constituent members of the Urban Development Strategy (UDS) have determined 
that continued access to a supply of suitable aggregates is required both to satisfy 
demand for their own projects but also to satisfy demands from the private sector and 
from central government for infrastructural asset development and maintenance. In the 
light of recent changes in demand patterns it is prudent that a re-assessment be 
undertaken of the area wide management of quarrying activities so that regional demands 
for aggregates may be met throughout the time horizons adopted by the UDS.  
 
In the first phase of this project Twelfth Knight Consulting has therefore been engaged to:- 
 

 Provide an assessment of the sub-regional aggregate resource and its locations.  
 

 Determine the demand for aggregates to 2026 and if possible to 2041.  
 

 In conjunction with the Focus Group, identify and prioritise location criteria and 

constraints for sites for new resources.   

 
This report provides background information to enable the third task to be undertaken.  
 
 

2. Constraints on new Resource Locations - General. 
 

The interplay of the following major factors will influence the locations and sizes of the 
new quarries and river extraction sites that will be required if future demand is to be met:-. 

 

 Resource Quality. 
 

 Excavation Depths particularly in Relation to Groundwater. 
 

 Sustainable Yield from Rivers. 
 

 Environmental Impacts of Quarrying and Impacts on Adjoining Land Uses. 
 

 Existing Land Use, Quality and Value 
  

 Distance from Demand. 
 

 Access. 
 

 Land Holdings. 
 

 Local and Territorial Authority planning requirements. 
 

 Quarry Rehabilitation and End Use  
 

These items are discussed in greater detail in the following sub � sections.  
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3. Resource Quality. 
 
 

3.1  Land Based. 
 

The greywacke parent rock, which constitutes the bulk of the source of the shingle 
materials in the central Canterbury Plains area, is of a high quality. However the 
composition and grading of the alluvial deposits is very variable. Deposits may be also be 
intermixed with varying quantities of unsuitable clays and / or silts. 
 
A preliminary analysis of local alluvial deposits was undertaken by Geotech Consulting 
Ltd, in conjunction with Twelfth Knight Consulting, in August 2009 for the UDSIMG. The 
resultant report* details those areas of central Canterbury that are more likely to contain 
suitable resources for the production of aggregates. Accordingly the reader is directed to 
that report for further more detailed information. 
 
It should be noted that otherwise suitable areas that are / have been used for forestry 
purposes or are / have been infested with yellow tree lupin may prove to be unsuitable, or 
be of reduced value, as a result of root contamination of the resource. 
 
 
3.2. Rivers. 
 

Whilst the underlying quality of the resource is generally very good, materials extracted 
from the rivers are often deficient in silts and boulders which consequently have to 
imported from land based sources. Materials, may on occasions, also potentially be 
contaminated with organic matter. 
 
Preliminary details of river based resources are provided in the Geotech report referred to 
in Section 3.1.  
 
 
 

4. Excavation Depths. 
 
 

4.1  In Relation to Groundwater. 
 

Christchurch City Plan requirements stipulate that  �No extraction of sands, gravels or other 
material shall take place to a depth greater than 1 m above the maximum recorded groundwater 
level.� Whilst neither SDC nor WDC presently have such specific requirements in their 
District Plans it is likely that such constraints would be imposed as a condition of any new 
quarrying resource consent. ( Refer also Section 11.3 for further constraints relating to 
planning matters in relation to groundwater.) 
 
It should be noted that the consultants acting for the Central Plains Water Enhancement 
Scheme are predicting, that should the scheme become operative, aquifer levels in the 
central and upper Canterbury Plains in particular will rise significantly. Fortuitously, from a 
quarrying standpoint, the aquifers over this area are relatively deep. However further 
down the Plains the aquifers are much shallower. It is therefore conceivable that, although 
the predicted rises in aquifer levels in the lower Plains are smaller, the water table may 
rise sufficiently to effectively reduce the available gravel resources in some areas and 
hence influence the number and location of new quarries required to fulfill demand. 
____________________________ 
* �Geological Investigation of Potential Aggregate Resources� � Geotech Consulting Ltd in conjunction with 

Twelfth Knight Consulting ; August 2009 for UDSIMG. 
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In exceptional circumstances, where it is considered feasible to excavate to or below the 
water table, consideration should be given to the impacts of ponding, and the subsequent 
attraction of water fowl on the operations of Christchurch International Airport. 
 
 

4.2 Within River Courses. 
 

An earlier Environment Canterbury report on fluvial gravel management* notes that, 
historically, gravel resource management has only been an adjunct to flood risk 
management rather than being a management issue in its own right. The report goes on 
to say:- 
 
�The design bed levels against which cross section surveys are assessed are set for flood 
management purposes ( i.e. based on design bed levels associated with flood carrying capacity of 
river channel and stop-banks etc), and the objectives of gravel resource management (and to some 
extent, river engineering) have generally not been integrated into the design bed levels�.� 
 
�This means that for the purposes of gravel management, there are likely to be gaps within the 
monitoring data, and existing data will not necessarily answer management questions for the 
gravel resource.� 
 
It is understood that Environment Canterbury are presently undertaking a detailed study of 
all of the rivers within central Canterbury however this work is not expected to be 
completed for several years. The allowable excavation depths, and hence total volumes of 
materials available, are therefore not yet completely known. 
 
 

5. Sustainable Yield from Rivers. 
 
 

As noted in the section above, Environment Canterbury are yet to complete their studies 
however permissible long term extraction volumes ( i.e. approximately equivalent to the 
annual rates at which a river transports materials through its length ) are known for the 
Waimakariri and Ashley Rivers. ( Sustainable yields from the other rivers within the study 
area, apart from the Rakaia, are thought to be small.) 
 
 

6. Environmental Impacts and Adjoining Land Uses. 
 
 

6.1 General. 
 

Quarrying has the potential to generate a range of adverse environmental impacts relating 
to: 

 Dust. 
 

 Noise. 
 

 Groundwater Contamination 
 

 Ground vibration. 
 

 Visual Amenities. 
 

 Traffic. 

.____________________________ 
* �ECan / MWH "Regional Gravel Management Report" ( Report No. R06/1 January 2006 ) 
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6.2 Dust. 
 

Quarries have the potential to create fugitive dust through on and off-site activities, the 
predominant generating activities being crushing and screening of aggregate, stockpiling 
and movement of machinery in, around and outside the site. Although unlikely to have 
direct health impacts, dust is potentially primarily a 'nuisance' for neighbouring properties, 
that reduces amenity values such as by the soiling of crops, clean surfaces and outdoor 
living areas, reduced visual quality and irritation. However implementation of simple, best 
practice control methods, such as the use of some or all of the following, can reduce the 
potential problem to within acceptable limits: 
 

 Mimimising exposed areas of bare materials and revegetating areas as soon as is 

practicable once excavation and / or filling has been completed. 
 

 Water sprinklers at discharge points in the crushing and screening plant. 
 

 Spray misting aggregate piles and/or protecting stockpiles from winds. 
 

 Enclosed conveyor systems. 
 

 Use of water carts on haul roads. 
 

 Sealed roadways and hard-standing areas. 
 

 Reduced vehicle speeds. 
 

 Wheel wash facilities. 
 

 Covered loads. 
 

 

6.3 Noise. 
 

As with dust, noise has the potential to impact noticeably on adjoining properties. Modern 
machinery design and operating practices ( e.g. effective motor enclosures), restrictions 
on hours of operation and careful siting of fixed plant can help to minimise noise intrusion. 
The addition of suitable perimeter bunding and the effects resultant on most operations 
being below surrounding ground levels serve to further reduce potential noise impacts. 
However despite this, the location of sensitive noise receptors ( e.g. residential dwellings) 
should be carefully considered when establishing a new quarry. 
 
 
6.4 Groundwater Contamination. 
 

Management of land use activities over groundwater recharge zones is the key to 
effective groundwater protection. Both the quantity and quality of groundwater supplies 
rely, to varying extents, on the recharge water that filters down through the soil  and 
underlying sediments. Any chemicals or pathogens disposed of at the ground surface may 
therefore become groundwater contaminants if this recharge water carries them down to 
the aquifer system. 
 
Groundwater contamination is possible from quarrying operations where the groundwater 
is unconfined. (i.e. there is no impermeable layer, between the surface and the aquifer, 
that would otherwise prevent the ingress of contaminants into the groundwater.) In reality 
modern practice (i.e. the siting of most operations with a potential for contamination to 
occur) away from sensitive areas and/or the provision of hardstandings with suitable 
contaminant containment systems significantly reduce this potential.  
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Fuel and hydraulic fluid spillages resultant on accidents or equipment failure are rare with 
modern mobile machinery. Potential volumes of spillages are low and are generally 
readily contained if suitable emergency contingency plans are in place. 
 
Product wash water is filtered through silt holding ponds before disposal. Volumes are low 
 
The disposal of inappropriate materials into quarries is an additional source of potential 
groundwater contamination. The inception of the Christchurch City Cleanfill By-law in 
2004 and the conditions attached to the more recent resource consents have however 
significantly reduced the potential for contamination from this activity. 
 
 
6.5 Ground Vibration. 
 
Issues pertaining to ground vibration are normally confined to hard rock quarrying 
activities. Vibration problems associated with alluvial quarrying are rare. 
 
 
6.6 Visual Amenities. 
 
Due to the scale of their operations, quarrying and certain associated activities (e.g. 
aggregate stockpiling, ancillary structures / machinery and buildings) may have a visual 
impact that is inconsistent with the surrounding areas.  Damaging visual effects on the 
landscape may be minimised by the appropriate use of mound screening, well maintained 
landscape planting and other simple management methods.  
 
 
6.7 Traffic. 
 
Issues with respect to traffic are generally often more a matter of perception than reality in 
the local context. The absolute quantum of traffic movements associated with quarrying in 
relation to overall traffic volumes is low except in the immediate vicinity of a quarry if 
access to the site is gained from a quieter rural road. New sites with direct access to 
major local roads or State Highways are therefore preferable.  
 
In the case of the former situation issues may be reduced by the use of appropriate site 
layout, restrictions on dispatch times and controls over vehicle noise emissions.  
 
 
6.8 Adjoining Land Uses. 
 
Obviously some adjoining land uses are more sensitive than others to their location 
adjacent to quarrying operations although often, as noted previously, this is more a matter 
of perception than reality given the environmental practices utilised in modern quarrying 
operations. However these perceptions need to be managed appropriately if a new quarry 
is to establish successfully and to be accepted by the local community. 
 
 

7. Existing Land Use, Quality and Value. 
  
Member Councils of the UDS have enacted strategic policies to preserve high quality 
agricultural land wherever possible. Both the present and future strategic value of an 
existing land use therefore needs to be considered as part of the decision process. This 
value is however usually, but not always, reflected in its potential purchase price. Should 
this purchase price be too high it may render its use uneconomic for quarrying purposes. 
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8. Distance from Demand. 
 
Locally transport costs � from the quarry to an aggregate�s end use destination -  
constitute a significant proportion of an aggregate�s total cost. Accordingly the further 
quarries are from demand the greater the overall aggregate cost will be to the end user. 
 
The present average delivery cost for local aggregates is of the order of $0.3/tonne/km. 
As an example, given an average delivery distance of say 15km and an average product 
price at the quarry gate of say $10 / tonne then the product delivered price to site will be of 
the order of $14.50/tonne (i.e. in this case the transport component of the cost is 
approximately 50% of the total delivered cost. It is not surprising therefore that it is 
industry practice, wherever possible, to co-ordinate the transport and disposal of hardfill in 
the co-located cleanfill sites / quarries with the purchase and delivery of aggregates.)  
 
From an economic standpoint this is liable to be one of the most important factors when 
deciding upon the locations of new sites. For example, before taking into account the 
potentially rapidly inflating price of transport fuels, and given that the study area demand 
is presently of the order of 4 million tonnes per annum, every additional kilometre that 
supply moves away from demand could cost the local economy an additional $1 million 
annually.   
 
It should be noted that the quoted costs do not include those that might be associated with 
transport related greenhouse gas emissions.  
 
 
 

9. Access. 
 
Accessibility to a resource may be limited by physical factors ( e.g. power lines, river 
channels, inadequate roading, etc ) and / or the willingness of landowners to allow access 
through their properties. ( e.g. to rivers. ) 
 

(Refer also Section 6.7) 
 
 

10. Land Holdings. 
 
The size and distribution of land holdings may:- 
 

 Influence or even restrict the establishment of quarries of an economically viable 
size where land is held in multiple, small parcels. ( e.g. the extensive areas of �life-
style� blocks on the western fringes of Christchurch.) Large, individually owned 
blocks, which are likely to pose fewer establishment problems particularly with 
respect to adjoining land uses, are therefore preferable as potential sites for new 
quarries. 

 
 Create pressure for new quarries to be developed outside areas presently zoned 

for quarrying purposes where there is an uneven distribution of land holdings 
between the quarry owners within the existing zones. ( e.g. the recent Road Metals 
resource consent application to quarry outside the Miners Road RuQ zone block.) 

 
 Result in a resistance from non-quarry owners, within a quarry zone, to selling to 

others for the purpose of quarrying. 
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11. Planning Constraints. 
 

 
11.1 Strategic Development Plans 
  
Consideration of existing local authority strategic development plans needs to be made at 
an early stage to ensure that quarrying would not conflict with the authorities overall long 
term development plans for the area.( Refer also Section 12: Quarry Rehabilitation 
and End Use.) 
 
 
11.2 Sites of Ecological and Historical Significance 
  
Areas of special ecological and historical value have been identified in the planning 
documents of each of the constituent UDS member Councils. The level of protection 
afforded to these areas is dependent upon the assumed societal value of each site. In 
general, and where feasible, these areas should be discounted from initial consideration. 
(Scarcity of resources may not however preclude them from eventual consideration.) 
 
 
11.3 Christchurch City Council. 
 
City Plan rules with respect to the �Rural Quarry� (RuQ) and �Isaac Conservation Park / 
Quarry� ( ICP/Q) Zones cover items pertaining to: 
 

 Protection of properties adjoining quarrying operations. 

 Landscape and visual amenities. 

 Boundary distances, particularly with reference to noise generation from quarrying activities. 

 Slope stability and safety 

 Rehabilitation to encourage alternative end uses* 

 Protection of groundwater 

 

These rules have the potential to have a marked impact on the viability of the smaller 
areas available for quarrying and therefore also contain specific conditions for sites less 
than 4Ha in extent. 
 
 
11.4 Selwyn and Waimakariri District Councils. 
 
Both Council�s District Plans have requirements, amongst others, with respect to noise, 
earthworks volumes, set-backs from waterways and vehicle movements. It is likely that 
under both Plans all, but the smallest quarries, would be required to obtain resource 
consents through a publicly notified process. 
 
However SDC own several hundred small lots �designated� for quarrying purposes. It is 
understood that it may be possible to establish pits in these areas without the requirement 
for specific resource consents to be obtained.  
 
 
______________________________ 
*In order to protect groundwater from contamination, back-fill for rehabilitation purposes is restricted to 

those materials seen as being �inert�   
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11.5 Environment Canterbury. 
 
In order to establish a quarry, resource consents are required from Environment 
Canterbury for both discharges to air - generally dust � and to land. In practice a well 
managed modern quarry should have little or no difficulty meeting the required standards. 
 
Environment Canterbury have however notified Variation 6 of the �Proposed Natural 
Resources Regional Plan� ( PNRRP ) with respect to Chapter 4 � �Water Quality�  
 
Groundwater protection requires the establishment of a land use management regime that 
reflects the variable degree of protection provided by the natural hydrogeological 
conditions. This "Variation" therefore proposes the establishment of a number of �aquifer 
protection� zones within and in the immediate area to the west of the city where there 
is no confining later protecting the aquifer.  
 
The highest level of protection is afforded to those areas that are considered to be directly 
above the unconfined aquifer that supplies much of Christchurch city�s potable water. 
These zones encompass all of the areas presently zoned Rural Q and ICP/Q by the 
Christchurch City Plan ( i.e. including all of the larger existing operating quarries close to 
the city. ) 
 
Whilst provision has been made for the existing quarries to remain operative and for the 
remaining areas of the Rural Q and ICP/Q zones to be quarried, other potentially suitable 
areas that may have been considered as a source of future aggregate supply may not be 
available unless Environment Canterbury can be assured that aquifer contamination will 
not occur as a result of quarrying.  
 
 

12. Rehabilitation and End Use 
 

Early consideration needs to be given to the end use of land once quarrying has been 
completed if significant areas are not to be permanently alienated from any future 
constructive use. End use selection should, amongst other considerations, take into 
account: 
 

 Surrounding land forms. 

 

 Surrounding land use. 

 

 The availability of suitable fill and its timing*.  
 

 
 
 
 
 
 
____________________________ 
* The amounts of materials returning to the quarries in the Christchurch area for use in rehabilitation equates 

to approximately only one fifth of a quarries output. (Future recycling initiatives may reduce these 
volumes.) It is considered unlikely that filling would continue economically once quarrying has been 
completed. Unless  specific resources are utilised it  is unlikely therefore that ground levels will be returned 
to those pre-existing before quarrying began.
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Appendix B – Greater Christchurch Map 
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