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Executive Summary 

Background 
Rangioraôs water supply is an urban scheme supplying approximately 5,000 properties up to 14,500mį on a 
peak day. The existing scheme draws water from a shallow non-secure aquifer close to the Ashley River.  The 
existing water quality does not comply with the relevant standards and the infrastructure has almost reached its 
current capacity. 
 
In 2004 Waimakariri District Council (WDC) looked at options to both improve the quality of the water and 
increase the capacity of the scheme. This investigation, carried out by MWH, looked at numerous options and 
made recommendations for further investigations to be carried out. WDC have now completed these 
investigations and have asked MWH to consider in more detail two of the original options. These options are: 

1. Pump Secure Groundwater from the Coastal Aquifer at Kaiapoi 

2. Treat Shallow Groundwater from the Ashley Aquifer in the Rangiora area using UV Disinfection 
 
The water supply serving Rangiora is provided by up to seven wells: three close to the Ashley River, known as 
the Western Wells, and four wells in Rangiora township: two at Dudley Park and two at Ayers Street. At present, 
water from the Western and Ayers Street Wells is treated with lime to adjust the pH and then chlorinated to 
protect against bacteriological contamination. The Dudley Park well is chlorinated. Flows to the reticulation 
system are balanced by a 4,500m³ storage reservoir at the Ayers Street headworks site.  
 
There are two main issues that affect Rangioraôs water supply: 

1. The current supply does not meet the requirements of DWSNZ (2005).  More specifically, the source is a 
non-secure groundwater and the treatment process, comprising pH correction and chlorine disinfection, 
provides no protection against protozoan contaminants such as Cryptosporidium and Giardia. 

2. The capacity of the existing water supply scheme has almost been exceeded. Although there have been no 
major shortages in the past few years, the capacity of the system will need to be upgraded to meet future 
water demands. In addition the current wells are subject to restrictions from ECan during prolonged dry 
periods. 

 
Options Considered 
The two options considered in this report are briefly described below. 
 
Option 1 ð Coastal Aquifer Option: This involves abstracting water from the confined Coastal Aquifer. Up to 
six new wells would be located close to Kaiapoi, most likely at the intersection of The Northern Motorway and 
Lineside Road. Water from these wells would be pumped along Lineside Road via a 630mm diameter plastic 
pipeline to the existing Ayers Street Headworks and a new reservoir near Southbrook Park. This option requires 
no water treatment to meet the new DWSNZ (2005). A variation on this option is to construct twin pipelines of a 
smaller diameter to increase flexibility and spread capital costs. 
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Option 2 ð Ashley Aquifer Option: This involves abstracting water from the Ashley unconfined aquifer and 
providing treatment. A total of 12 well sites would ultimately be required within the Rangiora township. These 
wells would be sited on Council owned land and connect to Ayers Street Headworks. Dudley Park and Ayers 
Street wells would remain in service. As the Ashley aquifer is not secure, the water abstracted would require 
treatment with pH correction, UV irradiation and possibly chlorination to provide protection against 
contamination in the distribution system. This option would therefore need a new water treatment plant site at 
the Ayers Street Headworks along with additional reservoir storage. A variation of this option is to pump water 
directly into the reticulation system directly from each well rather than pumping to Ayers Street for treatment. 
This would require treatment at each well site. 
 
Environmental and Resource Consent Issues 
The groundwater abstractions will have the most significant environmental effects for both options. The 
environmental effect of taking water, in the volumes sought may have actual and potential environmental 
effects, such as compromising existing takes or impacting on open water bodies that are hydraulically 
connected to the groundwater resources.  
 
The effects of groundwater abstraction from the Coastal aquifer (Option 1) may have an impact on the Kaiapoi 
township aquifers, as these are generally located down gradient of the groundwater direction to the site of 
abstraction.  There are also other nearby wells that could be affected by the draw down of the proposed wells.  
 
The environmental effects of Option 2, in terms of groundwater abstraction, is related to the shallow nature of 
the bores and seasonal fluctuations of the water level and potential impacts on other permit holders for water 
takes.  These water takes are hydraulically connected (Ashley River Recharge Zone) so restrictions are likely to 
result if water levels become low. 
 
The environmental effects of built infrastructure will primarily be associated with visual and amenity effects.  The 
proposed reservoirs are generally of a size that unless completely below ground surface will be visible.  Public 
perceptions of reservoirs in townships have changed in recent years, with a greater expectation that they can be 
incorporated into landscapes or landforms to be unobtrusive and more acceptable in residential environments.  
 
Infrastructure for each option is primarily located within Council owned land, being road reserves and 
recreational reserves. This enables the Council to site infrastructure without establishing easements through 
private land. 
 
Evaluation of Options and Risk Analysis 
The following table evaluates the two main options by highlighting the advantages and disadvantages of each 
option.  
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Table A ð Comparison of Options 

Option 1 ð Coastal Aquifer one pipeline Option 2 ð Ashley Aquifer UV 

Advantages 

Good quality water that does not require treatment Source local from point of use (decreases risk of 
system failure) 

The source is secure groundwater, therefore there is 
minimal risk of contamination. 

Multiple source (decreases risk of contamination 
event) 

Minimal monitoring requirements Treatment processes provide security if water quality 
compromised. 

Long-term sustainable source not affected by 
seasonal variations in water level 

Re-uses existing wells 

Good degree of certainty regarding well yields Medium power requirements 

High probability of DWSNZ(2005) compliance  

Confined/secure groundwater should be less 
sensitive to future changes to legislation (RMA and 
DWS) 

 

Low visual impact (wells located in road reserve)  

Disadvantages 

Source remote from point of use (increases risk of 
system failure) 

Moderate quality water that does require treatment 

Single source (increases risk of contamination event) Extensive monitoring requirements 

High power requirements Source affected by seasonal variations in water level 

No treatment process in place if water quality is 
compromised 

Uncertainty regarding well yields 

Does not reuse existing wells May not achieve DWSNZ(2005) compliance 

 Unconfined groundwater may be sensitive to future 
changes to legislation (RMA and DWS) 

 Some visual impact (wells located in parks and 
reserves) 

 
Cost Analysis 
The costs of the Options have been developed based on MWH experience of projects of a similar nature, 
modified to reflect conditions in the Waimakariri District. The cost analysis calculates the capital costs, the 
operation and maintenance costs and the depreciation costs for each phase of the works. These figures are 
then used to calculate the NPV for each option.  
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Table B ð Summary of Option Costs 

 Option 1 Option  1a Option 2 Option 2a 

Phase 1 Capital Costs (2008) $12,330,000 $11,434,000 $7,112,000 $6,194,000 

Phase 2 Capital Costs (2023) $2,358,000 $6,074,000 $4,024,000 $3,754,000 

Reticulation Capital Cost (50 years) $2,947,000 $2,947,000 $3,477,000 $2,532,000 

Total Capital Costs $17,635,000 $20,455,000 $14,613,000 $12,480,000 
Additional Operational Costs (2008) $95,000 $92,000 $86,000 $222,000 

Additional Depreciation (2008) $159,000 $149,000 $118,000 $161,000 

 
Conclusions and Recommendations 
Based on a technical appraisal of the two options, Option 1 appears to be preferable, as it is able to: 

i) Provide secure groundwater that does not require treatment 

ii) Comply with DWSNZ(2005) and will be least susceptible to future changes to this legislation 

iii) Provide the greater likelihood of reliable and adequate yield 

iv) Appears to offer the most straight forward resource consent and land purchase 

v) Has considerably less maintenance, operational and monitoring requirements 
 
However, this option has several drawbacks: 

i) It does not offer the best future flexibility to cater for differing population growth and water demands. 

ii) It takes water from a single source and utilises a long pipeline, both of which increase the risks 
associated with a contamination event or system failure such as power outage or pipe burst (although 
Option1a will address this to some extent when the second pipe is constructed). 

 
Option 2, particularly Option 2a, offers several advantages over Option 1 in terms of utilising multiple water 
sources, power supplies and treatment plants to ensure maximum flexibility to enable the system to cope with 
contamination events, pump failures etc, and to cater for differing future water demands. The localised water 
source and multiplicity of this option reduced the risk of total system failure (compared to Option 1). However, 
this reduced risk is offset by the higher risk of the treatment plant failure allowing pathogens in to the water 
supply system.  
 
Overall, if usual mitigation measures for system failure are applied to Option 1, it is considered the best 
technical option. 
 
Based on the whole lifecycle costs (NPV), Option 2 is the cheaper option at roughly 75% of the cost of Option 1. 
This option offers significant cost savings over Option 1 and offers a sound technical solution that meets 
technical and legislative requirements. 
 
Option 2 has significantly more operator input and will require greater management by WDC to maintain the 
system. It will require more monitoring and more frequent system checks. This is not obvious when comparing 
operational costs of the two options, as the power requirements for Option 1 are high. High dependency on 
power presents a risk of increased operating costs should power prices rise in the future. 
 
No specific recommendation has been made by MWH at this stage. Technically Option 1 appears to be the best 
option, however, Option 2 is significantly cheaper.  
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Both options are technically feasible and both would provide a satisfactory and long-term water supply for 
Rangiora. It is up to Council and the community to decide which option fulfils their objectives best. 
 
The Way Forward 
This report presents two very differing options for consideration. Both options are technically feasible although 
they differ in terms of the risks, practicality and costs. Given the extent of investigations carried out to date, it is 
now possible to make a decision as to which option should be selected for development into a full water supply 
scheme for Rangiora. 
 
In a project of this nature there will always be risks and unknowns associated with the design and development 
of the scheme. This is particularly true where water is to be abstracted from an underground source which, by 
its very nature, can not be fully assessed until the actual well is developed. 
 
Whichever option is chosen for further development there are several issues that must resolved before fully 
committing to the chosen scheme: 

1. Discuss options being considered with potentially affected landowners. 

2. Engage in community consultation to identify the preferred option. 

3. Drill test well(s) to verify that the assumptions made at this stage are valid: 
- For Option 1, to verify the wells will have adequate yield and that the groundwater may be designated 
as ósecureô under DWSNZ (2005). 

- For Option 2, multiple wells would be required to verify the wells will have adequate yield and that the 
quality of the water is suitable for use with UV and will comply with DWSNZ (2005). Additional quality 
testing will also be required for the existing Rangiora wells. 

4. Obtain Resource Consents to the construction elements of the project and, most importantly, for the right to 
abstract water from the chosen aquifer. 
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1. Introduction 

Rangioraôs water supply is an urban scheme supplying approximately 5,000 properties up to 14,500mį on a 
peak day. The existing scheme draws water from a shallow non-secure aquifer close to the Ashley River. The 
water quality does not comply with the relevant standards and the infrastructure has almost reached its current 
capacity. 
 
In 2004 Waimakariri District Council (WDC) investigated options to both improve the quality of the water and 
increase the capacity of the scheme. This investigation, carried out by MWH, looked at numerous options and 
identified two suitable options, these were: 

1. Pump Secure Groundwater from the Coastal Aquifer at Kaiapoi 

2. Treat Shallow Groundwater from the Ashley Aquifer in the Rangiora area using UV Disinfection 

The Council noted that both options had merits, but felt that further investigations were required in order to 
further refine the cost assessment and risks associated with each option before one option could be selected 
over the other. 
 
WDC have now completed these investigations and have asked MWH to consider in more detail two of the 
original options.  
 
The study objective is to refine the assessment of the the two prefered options outlined above. This would be 
achieved by evaluating the following: 

 The quality and availability of water from each source, 

 The treatment required (if any) to meet the new 2005 Drinking Water Standards (DWSNZ(2005)), 

 The storage requirements for normal operational and for emegency needs, and 

 The improvements required to the existing reticulation system to incorporate the proposed improvements. 
 
The evaluation will take into consideration: 

 The technical feasibility of each option, 

 The security of each supply, 

 The environmental impacts and Rescource Consent issues, 

 The risks associated with each each option, and  

 The whole lifecycle costs including capital, operational, depreciation costs. 
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2. Background 

The water supply serving Rangiora is provided by up to seven wells: three close to the Ashley River, known as 
the Western Wells, and four wells in Rangiora township: two at Dudley Park and two at Ayers Street. The 
majority of the townships supply comes from the Western Wells which each supply up to 40l/s. These wells are 
supplemented during peak periods by the Ayers Street Wells, which supply up to 25l/s each and very 
occasionally the Dudley Park Well which also supplies 25l/s. 
 
At present, water from the Western and Ayers Street Wells is treated with lime to adjust the pH and then 
chlorinated to protect against bacteriological contamination. The Dudley Park well is chlorinated.  
 
Flows to the reticulation system are balanced by a 4,500m³ storage reservoir at the Ayers Street headworks 
site. The layout and components of the existing water supply scheme are shown in Figure 1 - Layout and 
Components of Rangiora's Existing Water Supply Scheme on the following page. 
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Figure 1 ð Layout and Components of Rangioraõs Existing Water Supply Scheme 
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There are two main issues that affect Rangioraôs water supply: 

1. The current supply does not meet the requirements of DWSNZ(2005).  More specifically, the source is a 
non-secure groundwater and the treatment process, comprising pH correction and chlorine disinfection, 
provides no protection against protozoan contaminants such as Cryptosporidium and Giardia. 

2. The peak summer demands are approaching the maximum capacity of the scheme. Although there have 
been no major shortages in the past few years, the capacity of the system would need to be upgraded to 
meet future water demands. In addition the current wells are subject to restrictions from ECan during 
periods of low flow in the Ashley River. 

3. Population Estimates 

The population of Rangiora has grown steadily for many years and this trend is expected to continue well into 
the middle of this century. Several studies have been carried out to predict the regional and local population 
growth rates and these have been summarised by WDC report ñWaimakariri District Long Range Future 
Population Model (LRPM)ò, April 2004 (04042200031). This report has been accepted by the WDC Planning 
Unit and is considered appropriate for use in determining future water usage. 
 
The WDC LRPM uses extrapolation of the Statistics New Zealand medium population projection. Generally, the 
medium rate is considered most likely and so has been used in estimating future water demand for the purpose 
of this study. However, it should be noted that this approach does not provide any contingency.  
 
The estimates given in the table below have been extracted from the WDC LRPM, Addendum 3. A key feature 
of the LRPM is that the population growth rate declines, reaching a plateau towards the middle of this century. 
 
Based on the 2001 Census figures the current population per dwelling for Rangiora is approximately 2.65. The 
WDC Planning Unit predicts a decline in population per household in line with the current national trend. Based 
on the Planning Units estimates, the LRPM adopts a figure of 2.5 people per household by 2053. 
 

Table 1 - Population Density for Rangiora 

 1996 2003 2013 2023 2033 2043 2053 

Population1 9363 11143 14524 17383 19721 21461 21879 

Population/Household2 2.65 2.65 2.62 2.57 2.52 2.50 2.50 

Total No. Connections 4237 4829 6656 7083 7917 8592 9063 
1  From WDC figures 
2  From 2001 Census figures or LRPM estimate  

 
The figures above have been generated using the following assumptions: 

 Demand per connection will remain constant. 

 Extra ordinary connections will grow at the same rate as domestic connections. 

 No demand management measures will be employed. 
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4. Water Demand Estimates 

The future water usage for Rangiora has been determined from the following: 

1. Historical flow data for Rangiora provided by WDC 

2. A comparison of Rangioraôs water usage with other regions throughout New Zealand, and 

3. Current WDC levels of service requirements. 
 
Historical flow data from 1970 is available, from which flow rates for the maximum and average usage have 
been determined. These figures, combined with figures for the number of connections, have enabled flow rates 
per connection to be determined. This historical data compared well to water usage figures for other regions. 
 
When considering water demand there are three components to consider: 

1. The average daily demand (ADD). This is the volume of water used daily, averaged over one year. This 
figure is used to determine the storage requirements and operational costs. 

2. The maximum daily demand (MDD). This is the maximum volume of water used on any particular day 
averaged over a 24-hour period. This figure is used to determine the size of the water supply infrastructure. 

3. The peak instantaneous demand (PID). This is the maximum demand on the system at any given time. This 
figure is used to determine the size of the distribution infrastructure. 

 
The following figure presents the water use trends for Rangiora. 
 
Figure 2 ð Historical Water Demand for Rangiora 

Rangiora W ater Supply Statistics: Daily F low s for Period

1995 to  2005
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4.1 Average Daily Demand 

For many years the average daily demand per connection showed a steady decrease from around 1.5m³/day to 
a low of 0.8m³/day in 2000. However, this trend has been reversed in recent years with a rise to around 
1.2m³/day in the past two years.  
 
Comparison with water demand figures for other regions in New Zealand concluded that overall an average 
daily demand in the region of 1.2m³/day was acceptable. The actual average daily demand is based on the 
historical figure of 1.214 m³/day /connection used by WDC in their reticulation modelling calculations. 
 
The table below shows the projected average daily demand based on the number of connections. 
 
Table 2 ð Summary of Average Day Water Demand for Rangiora 

 2003 2013 2023 2033 2043 2053 

Total Connections 4829 6656 7083 7917 8592 9063 

Average Daily Demand (m³/day) 5777 7713 9194 10514 11602 12437 

Average Daily Demand (l/s) 67 89 106 122 134 144 

4.2 Maximum Daily Demand 

From 1995 there has been a general increase in the peak water demand, peaking at 3.0m³/day per connection 
in 2003. This figure includes non-domestic connections, which based on best estimates, is thought to account 
for 15% of the total number of connections. With no water-meter data available to determine non-domestic use 
it has been assumed that non-domestic usage will be higher per connection than domestic use. 
 
Water demand is strongly linked to weather patterns and increases in maximum daily demand can, to some 
extent, be correlated with dry hot summers. Maximum daily demand fell slightly in 2004 but remained close to 
the 3.0m³/day per connection. Comparison with water demand figures for other regions in New Zealand 
concluded that overall a maximum daily demand in the region of 3m³/day was acceptable. 
 
For the purpose of this study a maximum daily flow of 2.5m³ per domestic connection and 0.4l/s per hectare for 
commercial and industrial areas has been adopted. 
 
Table 3 ð Summary of Maximum Day Water Demand for Rangiora 

 2003 2013 2023 2033 2043 2053 

Total Connections 4829 6656 7083 7917 8592 9063 

Maximum Daily Demand (m³/day) 12960 17153 21215 23250 24897 26029 

Maximum Daily Demand (l/s) 150 199 246 269 288 301 
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4.3 Peak Instantaneous Demand 

For most domestic water supply systems demand is not constant throughout the day. Increases in demand 
occur in the morning at breakfast time, then again in the evening as people return from work. In order to cater 
for these peaks in demand it is usual to provide storage to balance the flows over a 24-hour period. To 
determine future balancing storage needs it is necessary to compare the peak instantaneous flows through the 
reticulation system and the average supply over 24 hours. 
 
The current Peak Instantaneous Demands were calculated based on a measured historical peak day of 150l/s 
and a peak instantaneous demand of 300L/s. The future peak instantaneous flows were based on the existing 
flows with the addition of 5000L/prop/day for each new residential connection and 1.0L/s/Ha for commercial 
areas. 

5. Storage Requirements 

5.1 Peak Demand Storage 

The volume of storage required to meet the instantaneous peak demands of the Rangiora water supply system 
have been determined from the reticulation model constructed, calibrated, and run by WDC.  
 
The table below shows the total volume of peak demand storage required for Rangiora in the next 50 years. 
 
Table 4 ð Instantaneous Peak Demand Storage Requirements for Rangiora 

 2003 2013 2023 2033 2043 2053 

Reservoir Volume (m³) 175 1750 1950 3400 4650 5500 

 

5.2 Fire Fighting Requirements 

To assess the requirement for fire fighting water supply, the new Zealand Fire Service Fire Fighting Code of 
Practice Code of Practice (SNZ PAS 4509:2003) has been used. This Code of Practice establishes the 
minimum fire fighting water supply that is required for the assessed fire hazards within the town. To comply with 
this code of practice, it must be shown that this minimum supply is available at all times. 
 
Using the simplified method set out in the Code of Practice, within Rangiora there will be a variety of buildings, 
classified from W3, single family homes, to W7, large crowd activities or working activities with high hazard fire 
load (Table 1 of the Code).  From Table 2 of the code, the required storage volumes are obtained.  These are 
45m³ (25 l/sec for 30 minutes) for the W3 classification and 2160m³ (200 l/sec for 3 hours) for the W7 
classification. 
 
This volume of water does not need to be provided in addition to the emergency storage described below, but 
can be provided as part of it so long as the volume of emergency storage is far larger than the fire fighting 
storage. 
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5.3 Emergency Storage 

The volume of water required for emergency purposes is not clearly defined by any NZ standard, but instead is 
determined by considering the risk of an interrupted supply. Interruption to supply may be caused by physical 
failure i.e. pump breakdown, pipe or power failure, or by failure of the water to meet basic quality parameters.  
 
WDC have determined* a level of service that defines the volume of water required for emergency purposes. 
The volume is based on the ADF and depends upon the number of sources and the nature of the source. 

Table 5 ð Storage Requirements for Urban On-demand Water Supplies 

Water Source No. Hours of ADF 

Single surface water source or single non-artisan groundwater source 24 

Multiple surface water source or multiple non-artisan groundwater source 12 

Single artesian groundwater source 6 

Multiple artesian groundwater source 0 

 
Both of the options proposed for Rangiora would fall in to the category of 12 hours storage. The Coastal Aquifer 
wells may be artesian at source, however, the water must be pumped over 7 kilometres against the prevailing 
head prior to entering the reticulation system and so must be classed as non- artesian.   
 
The table below shows the total volume of emergency storage required for Rangiora in the next 50 years. 
 
Table 6 ð Emergency Storage Requirements for Rangiora 

 2003 2013 2023 2033 2043 2053 

Total Average Day (m³/day) 5777 7713 9194 10514 11602 12437 

12 Hours Storage (m³) 2900 3900 4600 5300 5800 6300 

 

5.4 Total Storage Requirements 

The total volume of water storage required for Rangiora has been determined as: 
 
Total Storage  = 12 hours Average Daily Demand (Emergency storage Incl. fire fighting) + working volume for 
Instantaneous Peak Demand. 
 
Historically an allowance of 20% has been added to the total volume as a contingency.  
 

                                                        
* See WDC Activity Management Plans 2005 
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Table 7 ð Total Storage Requirements for Rangiora 

 2003 2013 2023 2033 2043 2053 

Emergency Storage (m³) 2900 3900 4600 5300 5800 6300 

Peak Demand Storage (m³) 175 1750 1950 3400 4650 5500 

20 % Contingency 615 1130 1310 1740 2090 2360 

Total Storage (m³) 3700 6800 7900 10500 12500 14200 
Note: figure rounded to nearest 100m³  

 
The existing storage at the Ayers Street headworks is comprised of a 4,500m3 concrete reservoir. 
 
Given the size of the reservoirs required to provide this emergency storage, it is feasible that more that one 
reservoir would be required and that construction of the reservoirs may be phased. This is discussed in more 
detail for each option.  

6. Phasing of Construction Work  

There are several benefits from constructing the Rangiora Water supply scheme in several phases: 

1. The initial capital costs would be reduced and overall the whole life cycle costs can often be lower. 

2. The project has the flexibility to adapt to future changes in legislation or different growth patterns without 
changes to existing infrastructure. For example, project extensions can be built earlier if growth exceeds 
predictions or not at all if growth slows. 

3. When complete, the multi-asset approach would reduce the risk of system failures. For example, if there are 
three reservoirs, one can be removed from service whilst the other two operate as normal. 

 
The obvious option for a phased construction project is to build 50% now and 50% later, giving an even split of 
costs. However, analysis of water demand for Rangiora shows that the MDD increases from 13,000m³ at 
present to 26,000m³ in 2053. This would mean that to build 50% of the ultimate demand the capacity would be 
exceeded as soon as construction was complete. It is therefore proposed to allow adequate future growth 
before additions are required. For the purpose of this study it has been decided to phase the project for the 
2023 demand. There are three reasons for this: 

1. It allows approximately 15 years (once construction is complete) before additional work is required. 

2. It provides approximately 80% of the ultimate demand 

3. It allows a good split of storage capacity (see section below) 
 
Phasing can be applied to all aspects of the project: 

 Wells 

 Storage 

 Treatment Plants 

 Pipelines 
 
Wells 
Wells can be constructed and commissioned as required. There are no significant cost savings from 
constructing all wells at the same time. 
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Storage 
Storage reservoirs can be constructed in any size, although in New Zealand reservoirs larger than 5,000m³ are 
not common. There are definite benefits from building larger reservoirs as construction and material costs are 
reduced as the reservoir becomes larger.  
 
For Rangiora, a total of 15,000m³ of storage is required by 2053. 4,500m³ is existing at Ayers Street headworks, 
leaving 10,500m³ still required. If a two phase project is adopted it would be logical to build a new 5,500m³ now 
and supplement this with another 5,000m³ reservoir in 2023 or 2033 when this storage capacity is exceeded.  
 
Treatment Plant 
A water treatment plant will generally consist of a building to house the plant and the plant itself. In general 
terms it is often most cost effective to construct the building in one phase (items such as access tracks and 
power are required in full from the outset anyway) and design a streamed treatment facility so that treatment 
capacity can be increased as required by the addition of a new plant item. 
 
For the Ashley Aquifer option, where treatment would consist of a UV reactor, it would be possible to construct a 
system with two UV reactors to meet demand up to 2023 and then add a third reactor to meet ultimate demand. 
(Two UV reactors are required to enable maintenance without a system shutdown and also allows all three 
reactors to be equally sized). 
 
Pipelines 
Pipelines are generally not constructed in phases. The cost of pipe installation usually comprises a significant 
part of the total cost and so it is unlikely that constructing two smaller pipelines would be cheaper than one 
larger pipe in terms of capital costs. However, analysis has shown that when considering the whole lifecycle 
cost the overall costs can be similar. The advantage of constructing two pipes as opposed to one comes from 
the flexibility and reduced risk of having two pipelines to enable shutdowns for maintenance and if accidental 
breaks occur. 

7. Option 1 -  Pump Secure Groundwater from Coastal Aquifer at Kaiapoi 

This section of the report provides a detailed description and discussion of the Coastal Aquifer option.  

7.1 Option Description 

This option involves abstracting water from the confined Coastal Aquifer. Up to six new wells would be located 
close to Kaiapoi, most likely at the intersection of The Northern Motorway and Lineside Road. Water from these 
wells would be pumped along Lineside Road via a 630mm diameter plastic pipeline to the existing Ayers Street 
Headworks and a new reservoir would be constructed near Southbrook Park. This option requires no water 
treatment to meet the new DWSNZ(2005). A variation on this option is to construct twin pipelines of a smaller 
diameter to increase flexibility and spread capital costs. 
 
The main elements of the proposed option are shown in Figure 3 as follows. 
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Figure 3 ð Option 1 - Pump Secure Groundwater from Coastal Aquifer at Kaiapoi 

 


