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1.0 EXECUTIVE SUMMARY

On behalf of the Utilities Manager the Technical Services Unit has begun a study into
future reticulation and headwork requirements for the Rangiora Water Supply based on
the proposed new source at Kaiapoi. This report outlines the preliminary findings, in
particular the recommended sites for the Southbrook Headworks. Once a headworks
site is secured, further work can be undertaken to determine a pipeline route from
Kaiapoi to Southbrook and from Southbrook to the existing Ayers Street headworks.

1.1 Southbrook Headworks Site

Six possible sites for the new Southbrook headworks were investigated. These sites
were discussed with the Utilities Manager. These sites were based on both existing
unused land and other sites with large land parcels in and around Southbrook. All
potential sites investigated could accommodate a new pumpstation and 5000 m?
reservoir. See Appendix A for a map of the sites.

Two options for operating the Rangiora Water system were investigated, a single
pressure zone option (status quo) or splitting the system into two separate pressure
zones. See Appendix B for a map of the proposed zone boundaries.

For each site the costs for the internal reticulation, land purchase, power supply, and
power consumption have also been determined together with a Net Present Value.
Common costs to all sites such as maintenance, operation and headworks construction,
have not been examined in this report as these will be similar for all options and will not
affect the selection of the future headworks site. The results have been summarised in
the following tables:

Single Pressure Zoneg[Total CapitalTotal Pumping(Total TOTAL COST [TOTAL NPV

Option

Cost

Costs

Depreciation
Costs

1. 141 South Belt

2. 101 South Belt

3. 21 South Belt

4. 2 Coronation Street

5. 366 Flaxton Road

6. Sewer Treatment Plant

$4,624,067.54
$5,069,530.00
$4,993,750.00
$4,726,429.23
$4,802,000.00
$4,898,890.00

$2,538,236.50
$2,684,673.22
$2,879,922.18
$2,928,734.42
$3,172,795.62
$3,319,232.35

$2,595,841.38
$2,514,793.38
$2,497,218.75
$2,522,665.88
$2,567,025.00
$2,840,745.13

$9,758,145.42

$10,268,996.60
$10,370,890.93
$10,177,829.52
$10,541,820.62
$11,058,867.47

$4,790,083.69
$5,175,627.56
$5,270,499.37
$4,971,316.78
$5,265,599.07
$5,468,027.93

Separate Pressure Zone
Option

Total
Cost

Capital

Costs

Total Pumping

Total
Depreciation
Costs

TOTAL COST

TOTAL NPV

1. 141 South Belt

2. 101 South Belt

3. 21 South Belt

4. 2 Coronation Street

5. 366 Flaxton Road

6. Sewer Treatment Plant

$4,530,067.54
$4,937,530.00
$4,872,750.00
$4,595,429.23
$4,990,000.00
$5,086,890.00

$2,147,738.58
$2,294,175.30
$2,489,424.26
$2,538,236.50
$2,782,297.70
$2,928,734.42

$2,585,666.38
$2,488,180.88
$2,458,793.75
$2,483,378.38
$2,713,512.50
$2,987,232.63

$9,263,472.49
$9,719,886.17
$9,820,968.01
$9,617,044.10
$10,485,810.20
$11,002,857.05

$4,669,824.81
$5,048,652.42
$5,073,407.96
$4,799,484.27
$5,362,643.75
$5,565,072.62

Note: Capital Costs do not include common costs such as Pump Purchase, Reservoir Construction, Control
Building Construction and Operation and Maintenance
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The study has found that the Site 1 at 141 South Belt, an existing farm is the most cost
effective location for the new headworks. Site 4 at 2 Coronation Street, an unused parcel
of land owned by McApines is the next most cost effective site. After further
consideration, Site 4 at 2 Coronation Street is the recommended site as this site is
already in a commercial area and building a new headworks here is likely to cause less
opposition.

Operating either single or separate pressure zones have some effect on the total cost
but do not change the least cost options. This issue can be considered further while land
is obtained for the new headworks.

1.2 Kaiapoi i Southbrook Pipeline

The MWH Report ARangFmaOpt Wather REppopplty recomme
option to pump water from a new well field in Kaiapoi through a new 630mm dia pipeline

to Rangiora. The preliminary route chosen in the MWH report was along Lineside Road

along the same general alignment with the recently installed sewer rising main installed

as part of the Ocean Outfall Project.

After some initial investigation of this route including discussions with the Project
Manager of the Ocean Outfall Project it is considered feasible to construct the new
pipeline alongside the existing 450mm dia sewer main. The route is likely to pose some
challenges however as parts of the route will require the pipe to be thrust under the
Railway (at least once) and under watercourses (at least twice). An existing stream
towards the southern end of Lineside Road and a fibre optic telecom cable along the full
length of the route will also pose some challenges. As-built plans for the sewer pipe
have not been received yet and it is considered prudent to wait for receipt of these plans
before beginning any detailed investigation into a possible water pipeline alignment.

Other possible alignments for the pipeline including Flaxton Road and Tuahiwi Road are
not considered feasible due to the significant longer length of pipe required.

Further work will be required to determine the route of the new pipeline through
Southbrook urban area and this will depend somewhat on the site chosen for the new
headworks.

1.3 Southbrook i Ayers Street Pipeline

The MWH Report ARangliiPmIOpWabaes Repplryd recon
450mm dia pipeline be installed between Southbrook and the Ayers Street headworks to

supply the existing Ayers Street Reservoir. The investigation for this pipeline route will

depend on the location of the Southbrook Headworks and this will be investigated in a

future report once a site for the Southbrook Headworks is secured.

1.4 Future System Operation

This study has identified that operating the Rangiora system under two separate
pressure zones does have some financial benefits, however there are operational issues
to consider, in particular how closed valves will be managed throughout the network.

If the Rangiora scheme is to remain as a single pressure zone there will need to be
further consideration of how the two headworks will interact and complement each other.
There may be the need for additional pump controls to ensure the two stations work
efficiently.
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2.0 RECOMMENDATIONS

That the Utilities Manager

1.

2.

Receive this Report

Begin negotiations with the land owner at No 2 Coronation Street to purchase
this parcel of land for the new Southbrook Headworks

Begin negotiations with the landowner at No 141 South Belt to purchase this
parcel of land for the new Southbrook Headworks if negotiations are
unsuccessful with the landowner at No 2 Coronation Street.

Await for receipt of the as-builts for the 450mm dia Sewer Rising Main along
Lineside Road before beginning a detailed investigation into the route of the new
630mm dia Water Rising Main to supply Rangiora.

Await confirmation of the new site for the Southbrook Headworks before further
investigation of the pipeline route for the 450mm dia main linking the new
headworks with Ayers Street.

Give further consideration to whether the Rangiora Water Scheme should
operate as single or separate pressure zones and how the Southbrook and
Ayers Street headworks should operate.

061107107491
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3.0

INTRODUCTION

The Rangiora Water Supply provides potable water to a population of approximately
11,000. The water supply currently does not comply with the drinking water standard for
New Zealand (2000). More specifically, the source water is drawn from shallow wells
with no treatment providing protection against protozoan contaminants such as giardia &
cryptosporidium.

The Council engaged MWH Ltd to review upgrading options for the Rangiora Water
Supply. The option chosen from this study was the Coastal Aquifer Option. This is a new
well field constructed in Kaiapoi together with a new pumpstation to pump water through
a new rising main to Rangiora supplying both the existing Ayers Street Pumpstation and
a new pumpstation in Southbrook.

The objective of this study is to determine the following:

e The recommended site for the proposed new Southbrook Headworks

e Allinternal reticulation upgrades required for the Southbrook Headworks

e Whether the Rangiora Water Supply should operate with one or two pressure
zones

e The route and alignment of the proposed supply main from Kaiapoi to
Southbrook

e The route and alignment of the proposed supply main from Southbrook to the
Ayers Street Pumpstation

This report specifically deals with the first three issues. The route and alignment of the
new supply mains will be examined further once a new Southbrook headworks site is
secured.

For the purpose of recommending a site for the Southbrook Headworks and the
associated reticulation upgrades six sites were selected for assessment:

141 South Belt

101 South Belt

21 South Belt

2 Coronation Street
366 Flaxton Road
Sewer Treatment Plant

oukrwnpE

These sites were based on both existing unused land and other sites with large land
parcels in and around Southbrook. All potential sites investigated could accommodate a
new pumpstation and 5000 m? reservoir.

For each site an additional assessment was carried out to determine the relative costs of
single or separate pressure zones.

Five cost components were calculated to determine the most cost effective option:

Cost of Internal Reticulation (including depreciation costs)

Cost of Land Purchase

Pumping Costs

Cost of Supply Main Upgrades (including depreciation costs) from a common
point at Southbrook Road/Todds Road

e Cost of Power Supply (providing power to the site)
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The costs for all sites were converted into a Net Present Value (NPV) up to 2055.

The objective of this report was to assess the relative costs of the six Southbrook
Headworks sites over the next 50 years. Issues and costs common to all six sites were
not examined as these would no effect on the selection of the final option. Therefore the
following issues were not specifically examined:

Cost of constructing the new headworks

Any upgrading costs to the Ayers Street Headworks

Cost and size of the new supply main from Kaiapoi

Costs of the Kaiapoi supply wells

Capital and operational costs for the Transfer Station well

Costs relating to the Southbrook ODP reticulation upgrades
General operation and maintenance costs for the new headworks
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4.0 BACKGROUND
4.1 Existing System

The original parts of the Rangiora Urban Water Scheme were installed by the Rangiora
Borough Council around 1931. The scheme pumps water from wells into storage
reservoirs before pumping the water via surface pumps into the reticulation.

Rangiora uses three main water sources:

e The Western Wells i 3 wells in the northwestern outskirts of the township
supplying the Ayers Street Reservoir.

e The Ayers Street Wells i 2 wells next to the Ayers Street Pumpstation
supplying the Ayers Street Reservoir.

e The Dudley Park Wells T 2 wells next to the Dudley Park Pumpstation supplying
the Dudley Park Reservoir.

Two pumpstations supply the township. The Ayers Street Pumpstation is the primary
headworks and is used virtually 100% of the time. The Dudley Park Pumpstation is an
old supply station that is now only used in emergencies or as a backup to the Ayers
Street Station.

The Ayers Street Pumpstation has four surface pumps (1 duty, 2 standbys and a diesel
backup) with the duty pump connected to a VSD. There is room in the Ayers Street
Station for a fifth pump if warranted. The Dudley Park Pumpstation has one fixed speed

pump.

The scheme is designed to provide urban potable water for domestic and commercial
use including fire fighting flows.

4.2 Previous Studies

In 1999 Council commissioned an investigation into future water supply options for
Rangiora. These investigations were undertaken by MWH Ltd and concluded that the
preferred option to supply Rangiora was to construct two pipelines (one short term, one
long term) from the Kaiapoi Coastal Zone

Given the high cost of reticulating water form Kaiapoi, Council considered it worthwhile
to investigate whether a secure groundwater supply could be found in Rangiora.

In 2003 Clemence Drilling was engaged to drill two exploratory wells in Rangiora as
follows:
e Southbrook Park (200mm dia to 155m)
e Southbrook Transfer Station (250mm dia to 142m & 200mm dia from 142m to
258m)

Both wells encountered good quality water but produced poor yields. A subsequent
report by Pattle Delamore Partners (PDP) concluded that further exploratory drilling for
deep groundwater in Rangiora was not warranted.

In April 2004 the Waimakariri District Long Range Future Population Model (LRPM) was
completed. This study provided the best prediction possible of the location and timing of
new developments in the Waimakariri District in 10 year increments over a 50 year
period. This included density of housing and number of dwellings for each development.
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In April 2004 TSU completed a new calibrated hydraulic computer model of the Rangiora
Urban Water Scheme. The model was constructed in the MikeNet computer program.

Following further work by Pattle Delemore Partners Ltd (PDP) on the groundwater
resources in the Rangiora and Kaiapoi areas, revisions in the drinking water standards
and better quality information on the Rangiora water scheme Council recommended a
complete review of the 1999 Options Study.

In May 2004 TSU completed an assessment of the internal reticulation requirements for
Rangiora for the next 50 years based on the LRPM. This study investigated four different
headworks configurations:

1. 100% from Ayers Street

2. 50% from Ayers Street, 50% from Southbrook

3. 20% from Ayers Street, 80% from Southbrook

4. 100% from Southbrook

In June 2004 MWH completed a review of the 1999 study into future water options for
Rangiora. This study brought together information gathered since the 1999 study. A total
of 8 options were considered using either the Ashley River aquifer (existing source) or
using the confined coastal aquifer at Kaiapoi. 3 options were selected for further
investigation as follows:

1. Ashley Aquifer to Ayers Street

2. Kaiapoi Coastal Aquifer (single pipeline)

3. Kaiapoi Coastal Aquifer (dual pipelines)

It was found that there was little cost difference between pumping water to Ayers Street
or Southbrook from the Kaiaipoi Aquifer.

In September 2005 TSU completed a further study into the internal reticulation
requirements for 3 different scenarios based on the MWH findings:
1. Ashley Aquifer (12 wells located around Rangiora piped to the Ayers Street
Pumpstation)
2. Ashley Aquifer (12 wells located around Rangiora piped directly into the
reticulation)
3. Coastal Aquifer (Water sourced from a new supply pipe from Kaiapoi and piped
to the Ayers Street Pumpstation and a proposed pumpstation at Southbrook
Park).

In November 2005 MWH completed a final report into the future water options for
Rangiora considering two options:
1. Ashley Aquifer i 12 wells pumped to the Ayers Street Headworks
2. Coastal Aquifer T New source at Kaiapoi and either a single or dual pipeline
supplying two headworks at Southbrook and Ayers Street.

The Coastal Aquifer Option was subsequently chosen as the final option for the future
Rangiora Water Supply.

The purpose of this current study is to determine the most cost effective site for the
proposed Southbrook Headworks and to determine the preferred route for the proposed
new pipelines required to supply water from the Kaiapoi Coastal Aquifer to the
Southbrook and existing Ayers Street headworks.
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5.0 INTERNAL RETICULATION UPGRADES
5.1 Introduction
To determine the internal reticulation upgrades required for each option a modelling
exercise was undertaken. This exercise was similar to that undertaken by TSU in May
2004.
Using population predications from the LRPM and the corresponding demand
calculations the demand for the next 50 years (in 10 year increments) was modelled and
the corresponding internal reticulation upgrades were determined.
5.2 Hydraulic Model
The existing Calibrated Rangiora Water Supply Model was used as the basis for this
modelling exercise (Refer to Report No 04041600021). This model was last updated in
October 2006.
5.3 Demand Calculations
Existing demands were calculated using water volume data from the pumping station
records.
The following outlines the existing demand figures for Rangiora:
Land Use Connections Peak Daily Flow Peak

Instantaneous
Flow

Domestic 4205 connections 2500 L/prop/day 5000 L/prop/day
Commercial/Industrial 70 Ha 0.4 L/s/Ha 1.0 L/s/Ha
TOTAL 4829 connections 150 L/s 300 L/s
Note: The demand for the domestic properties were calculated on a connection basis
whilst the commercial properties were calculated on an area basis.
A diurnal profile was applied to each connection in the model. The commercial profile
was obtained from recent sewer flow monitoring within the commercial area of Rangiora.
The residential flow profile was obtained by removing the commercial profile from the
whole town profile on the peak day in the summer of 2003/04. See Appendix O for the
diurnal profiles.
It was assumed that no demand management would be applied to the future flow
projections and the peak flow per connection (or dwelling) would remain the same.
The future flow projections for Rangiora have been based on the assumption that
Residential connections will use 2500 L/prop/day and Commercial/Industrial connections
will use 4210 L/prop/day. These figures closely corresponded to the modelling
assumptions that residential users will have a peak daily demand of 2500 L/connection
and commercial/industrial users will have a peak daily demand of 0.4 L/Ha.
The future flows were applied generally in accordance with the following table:
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Year Population | Total Peak Daily | Flow increase
Connections | Flow from 2003
(m3/day)

2003 11143 4829 13140 0%

2013 (First 10 Years) 14524 6366 17324 32%
2023 (Second 10 Years) 17383 7768 21136 61%
2033 (Third 10 Years) 19721 8988 24456 86%
2043 (Fourth 10 Years) 21461 9859 26826 104%
2053 (Fifth 10 Years 21879 10051 27349 108%

5.4 Future Reticulation

The road layouts for the West and East Rangiora ODP areas plus the Southbrook ODP
area were used for the future piped reticulation in these areas and for demand allocation
in the model. For the other outlying areas the future piped reticulation was generally kept
within existing and proposed road boundaries.

The most recent subdivision plans were used for the road layouts in both the western
and eastern ODP areas. The reticulation layout for the Southbrook Area was generally
based around an investigation undertaken by TSU in May 2006 and included allowance
for additional land to the west of the original ODP area (see Report 06051200063 for
more information).

Node elevations for all the future reticulation were obtained from Lidar data.
5.5 Future Development

The future development areas came from the WDC LRPM (Report No 03092700001).
This model predicts the likely development areas in 10 year blocks. Within each block
some assumptions have been made with regard to population density and likely number
of dwellings. The number of dwellings were used as the basis for allocating demand in
the development areas. The land area was used as the basis for allocating demand in
the Southbrook ODP area.

Refer to Appendix P for a summary of the LRPM and how it applies to Rangiora.
5.6 Transfer Station Source

It was confirmed with the Utilities Manager that the recently drilled well at the
Southbrook Transfer Station would be utilised to pump water directly into the reticulation
at a rate of approximately 20 L/s. This was incorporated into the model.

5.7 Dudley Park Pumpstation

The Dudley Park Pumpstation is an old supply station that is now only used in
emergencies and to reduce reliance on the Ayers Street Station during summer. It was
assumed this station would be eventually decommissioned and it was not included in the
modelling work for the future reticulation requirements.

5.8 Immediate Upgrades

One immediate upgrade to the network that is due to get underway in the next year has
been identified. This upgrade is the Edward Street Fire Flow Upgrade (150mm dia main
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replacing existing 100mm dia main) and this has been incorporated into the modelling
work.

5.9 Service Levels

The following service levels were used for modelling the future reticulation requirements.
These figures were obtained from the WDC Engineering Code of Practice and through
discussions with the WDC Utilities Manager.
¢ Minimum Residual Pressure during Peak Instantaneous Flow to be no less than
300kPa (Primary Requirement)
e Head losses in pipes during Peak Instantaneous Flow to be maintained around
5m per 1000m of pipe (Secondary Requirement)
¢ Residential fire flows to be 25 L/s with a residual pressure of 100 kPa.
¢ Commercial and School fire flows to be 50 L/s with a residual pressure of 100
kPa.
¢ Industrial fire flows to be 100 L/s with a residual pressure of 100 kPa.
e Pipe Sizes for new reticulation to be normally available sizes from the following;
100, 150, 200, 300, 375, 450, 525, 600.

5.10Fire Flows

The fire flow analysis was undertaken with 50% of the peak instantaneous flow and with
a minimum residual pressure of 100kPa for each hydrant. The analysis was undertaken
to determine the maximum flow that could be obtained whilst maintaining residual
pressure of 100kPa in all parts of the reticulation.

5.11Financial

The cost of providing the new reticulation has been calculated using existing WDC
valuation figures. See Appendix N for a description of the pipe unit rates used.

Only pipelines that Council would have to pay for have been included in the potential
upgrades and cost calculations for the internal pipework. Pipework for new
developments to be installed by developers have not been included in these
calculations. However this pipework was included in the model to accurately model the
system. Where larger pipes are required for future growth in adjacent development
areas the cost to Council has been calculated as the marginal cost of providing the
larger pipework.

An interest rate of 7.0% p.a. has been used to calculate the NPV for each of the
scenarios.

5.12Separate Pressure Zone Option
For the option of operating the Rangiora Supply with two separate pressure zones the
town had to be divided up into two roughly equal areas. A dividing line roughly equal to

the 30m contour line through the town was chosen. Existing principal supply mains were
used wherever possible to ensure the most efficient use of existing infrastructure.

For a map of the proposed pressure zones refer to Appendix B.
5.13Findings

The following table outlines the costs for the internal reticulation requirements:
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Total Cost ofCapital Cost offTotal NPV offTotal NPV of
Single Pressure Zone Options Future Work Future Work Future Works  |Capital Cost
1. 141 South Belt $ 2,432,000.00 |$ 2,282,000.00 |$ 1,441,000.00 |$ 1,349,000.00
2. 101 South Belt $ 2,411,000.00 |$ 2,261,000.00 |{$ 1,382,000.00 |$ 1,290,000.00
3. 21 South Belt $ 2,367,000.00 |$ 2,151,000.00 {$ 1,429,000.00 |$ 1,302,000.00
4. 2 Coronation Street $ 2,434,000.00 |$ 2,302,000.00 |$ 1,468,000.00 |$ 1,382,000.00
5. 366 Flaxton Road $ 2,616,000.00 |$ 2,470,000.00 {$ 1,770,000.00 |$ 1,676,000.00
6. Sewer Treatment Plant $ 2,850,000.00 |$ 2,704,000.00 {$ 1,989,000.00 |$ 1,895,000.00

Total Cost oflCapital Cost offTotal NPV offTotal NPV of
Separate Pressure Zone Options  |Future Work Future Work Future Works  |Capital Cost
1. 141 South Belt $ 2,418,000.00 |$ 2,188,000.00 |$ 1,447,000.00 |$ 1,322,000.00
2. 101 South Belt $ 2,359,000.00 |$ 2,129,000.00 {$ 1,382,000.00 |$ 1,257,000.00
3. 21 South Belt $ 2,324,000.00 |$ 2,030,000.00 |$ 1,366,000.00 |$ 1,208,000.00
4. 2 Coronation Street $ 2,385,000.00 |$ 2,171,000.00 |$ 1,428,000.00 |$ 1,311,000.00
5. 366 Flaxton Road $ 2,883,000.00 |$ 2,658,000.00 [$ 1,958,000.00 |$ 1,830,000.00
6. Sewer Treatment Plant $ 3,117,000.00 |$ 2,892,000.00 ({$ 2,177,000.00 |$ 2,049,000.00

Site 2 is the least expensive option to provide internal reticulation upgrades for the single
pressure zone option whilst Site 3 is the least expensive option to provide internal
reticulation upgrades for the separate pressure zone option.

Having separate pressure zones generally reduces the internal reticulation costs for
those sites further north but increases the costs for those sites further south.

See Appendix C to Appendix H for maps of the proposed upgrades and more detailed

estimates.
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6.0

LAND PURCHASE
6.1 Introduction

To determine the cost of land purchase for each of the six sites the latest land valuation
figures were used.

The MWH report recommended that the new headworks would require a 5,000 m?
reservoir together with a pump building. This is similar to that of the existing Ayers Street
headworks. Based on this it was determined the new site would require at least 3,600 m?
of land. For sites 2, 3 and 5 this effectively meant the entire land parcel was required, for
the remaining sites it was assumed that a 3,600 m? section would be subdivided off and
the land value for the subdivided lot was proportional to the total value of the land parcel.

For site 6, the Sewer Treatment Plant Land it was assumed there would be no cost to
purchase the land as this land is already in Waimakariri District Council ownership.

For the sites with existing dwellings a demolition allowance of $10,000 was added to the
cost. For site 1 which is currently occupied by a training track a demolition cost of $5,000
was used. The remaining sites have no significant structures and it was assumed the
demolition cost would be insignificant.

A contingency sum of 25% was applied to all sites to account for the possibility of an
inflated asking price by the property owners.

6.2 Findings

The following table outlines the land purchase costs for the six options:

Land Value of

Required Land Demolition |Contingency |Total Cost of
Site Area (m?) | Capital Value | (m?) Required Cost 25% Site
1. 141 South Belt 230,040 | $1,000,000.00 | 3,600 $13,302.03 |$5,000.00 | $4,575.51 | $22,877.54
2. 101 South Belt 3,602 $ 440,000.00 3,602 $ 440,000.00 |$ 10,000.00|$ 112,500.00 | $ 562,500.00
3. 21 South Belt 8,562 |$ 475,000.00 | 8,562 |$475,000.00 |$10,000.00{$ 121,250.00 |$ 606,250.00
4. 2 Coronation Street 124,949 | $5,400,000.00 | 17,680 |$ 194,559.38 $- $48,639.85 |$243,199.23
5. 366 Flaxton Road 3,582 |$ 280,000.00 | 3,582 |$280,000.00 $- $ 70,000.00 |$ 350,000.00
6. Sewer Treatment Plant | 530,482 | $1,600,000.00 3,600 $8,143.54 $- $- $-

Site 6 is clearly the least expensive site as it is assumed the land (already owned by
WDC) will be made freely available. Site 1 is the second least expensive option. The two
sites with existing dwellings, Site 2 and Site 3 are the most expensive options.

See Appendix | for more detailed estimates of the land purchases.
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7.0

PUMPING COSTS
7.1 Introduction

To determine the total pumping cost for the six options the headworks pressure from the
modelling work in Section 5.0 was used. The headworks pressure was the pressure
required to maintain at least 300kPa of residual pressure in all parts of the system under
peak hourly flow.

The average daily flow (ADF) as stated in the MWH report was used to determine the
average daily pumping requirements at the given pressure. With an assumed efficiency
of 75% and an assumed load of 50% on the Southbrook Headworks the average daily
power consumption was calculated.

A rate of $0.15 per kWh was used to calculate the electricity costs for operating the
headworks.

An interest rate of 7.0% p.a. has been used to calculate the NPV for each of the
scenarios.

7.2 Findings

The following table outlines the pumping costs for the six options in terms of both total
cost and NPV to 2055:

Headworks Total Cost of
Single Pressure Zone Options Pressure (kPa) Electricity Total NPV Cost
1. 141 South Belt 520 $ 2,538,236.50| $ 606,223.08
2. 101 South Belt 550 $ 2,684,673.22| $ 641,197.48
3. 21 South Belt 590 $ 2,879,922.18| $ 687,830.03
4. 2 Coronation Street 600 $ 2,928,734.42| $ 699,488.16
5. 366 Flaxton Road 650 $ 3,172,795.62| $ 757,778.84
6. Sewer Treatment Plant 680 $ 3,319,232.35| $ 792,753.25

Headworks Total Cost of
Separate Pressure Zone Options | Pressure (kPa) Electricity Total NPV Cost
1. 141 South Belt 440 $ 2,147,738.58| $ 512,957.99
2. 101 South Belt 470 $ 2,294,175.30| $ 547,932.39
3. 21 South Belt 510 $ 2,489,424.26| $ 594,564.94
4. 2 Coronation Street 520 $ 2,538,236.50| $ 606,223.08
5. 366 Flaxton Road 570 $ 2,782,297.70| $ 664,513.76
6. Sewer Treatment Plant 600 $ 2,928,734.42| $ 699,488.16

The pumping costs are clearly more expensive the further south the headworks is
located. This is because the northern sites are more elevated and therefore require less
pressure to overcome the elevation differences.

Operating separate pressure zones also has a significant effect on pumping costs as
there would be lower pressures required in the Southbrook Pressure Zone reducing the
pumping requirements accordingly.

See Appendix J for more detailed estimates of the pumping costs.
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8.0

SUPPLY MAIN UPGRADES
8.1 Introduction

To determine the supply main upgrade costs it was only necessary to consider the costs
of constructing the supply mains from the Southbrook Road/Todds Road intersection.
This intersection would be a common point where the 630mm dia supply main from
Kaiapoi would extend to regardless of the headworks site chosen.

The MWH report recommended that a 630mm dia rising main would be laid from the
new Kaiapoi well field to Southbrook with a 355mm dia rising main branching off this
main line to supply the Southbrook Headworks. A 450mm dia rising main would continue
from the 355mm dia branch main to service the Ayers Street Headworks, effectively
replacing the existing rising main from the Western Wells.

For each of the six options it was assumed the 630mm dia rising main would be laid
along either Southbrook Road or Ellis Road depending on whichever was shorter. The
450mm dia rising main would be laid along the route described in the MWH report and
the junction point would simply be the point closest to the headworks site.

The rates used in the cost estimates are based on the MWH rates and the depreciation
costs are based on an expected life of 80 years.

8.2 Findings

The following table outlines the supply main costs for the six options in terms of both
total cost and annual depreciation:

Annual
Southbrook Headworks Options Total Cost Depreciation
1. 141 South Belt $2,239,190.00 |$ 27,989.88
2. 101 South Belt $2,146,030.00 |$ 26,825.38
3. 21 South Belt $2,136,500.00 |$ 26,706.25
4. 2 Coronation Street $2,101,230.00 |$ 26,265.38
5. 366 Flaxton Road $ 1,932,000.00 |$ 24,150.00
6. Sewer Treatment Plant $2,144,890.00 |$ 26,811.13

The least expensive site is Site 5 at the Southbrook Road/Todds Road intersection.
Costs for the other five sites are similar except for Site 1, which is marginally higher.

See Appendix K for more detailed estimates of the supply main upgrades.
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9.0 POWER SUPPLY
9.1 Introduction

To determine the cost of supplying power to each of the six sites it was first necessary to
determine the peak power consumption for each option.

Based on a projected peak hourly flow in 2055 of 600 L/s (300 L/s at Ayers Street and
300 L/s at Southbrook) together with the pumpstation operating pressures calculated in
Section 5.0 it is possible to estimate the peak power requirements at each site. For the
purpose of calculating peak power demands a pump efficiency figure of 50% was used.

The Rangiora lines company Mainpower New Zealand Ltd were contacted to estimate
the likely cost of supplying power to each site to meet the required peak power demand.

9.2 Findings

The following table outlines the power supply costs for the six options for both the single
and separate pressure zone alternatives:

Pumpstation Peak Power | Mainpower Cost
Single Pressure Zone Option Pressure Required Estimate
1. 141 South Belt 520 kPa 306 kw $ 80,000.00
2. 101 South Belt 550 kPa 323 kW $ 100,000.00
3. 21 South Belt 590 kPa 347 KW $ 100,000.00
4. 2 Coronation Street 600 kPa 353 kW $ 80,000.00
5. 366 Flaxton Road 650 kPa 382 kW $ 50,000.00
6. Sewer Treatment Plant 680 kPa 400 kW $ 50,000.00

Pumpstation Peak Power | Mainpower Cost
Separate Pressure Zone Option Pressure Required Estimate
1. 141 South Belt 440 kPa 259 kW $ 80,000.00
2. 101 South Belt 470 kPa 276 kW $ 100,000.00
3. 21 South Belt 510 kPa 300 kwW $ 100,000.00
4. 2 Coronation Street 520 kPa 306 kW $ 80,000.00
5. 366 Flaxton Road 570 kPa 335 kW $ 50,000.00
6. Sewer Treatment Plant 600 kPa 353 kW $ 50,000.00

The two most southern sites, Site 5 and Site 6 are the least expensive sites to supply
power to. The most expensive sites to supply with power are Site 2 and Site 3, which are
the two sites with existing dwellings in residential surroundings.

Mainpower estimated that there would be no significant supply cost differences for the
single or separate pressure zone options. The most significant part of the cost is the HV
cable, switchgear and transformer and the sizing for these is largely the same despite
the different peak power requirements.

See Appendix L for more detailed estimates of the power supply costs.
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10.0 STUDY FINDINGS

In summary these are the findings from the study. The following tables present the
capital upgrade cost (internal reticulation upgrades, supply main costs, land purchase
costs and power supply costs), the pumping costs, the depreciation costs, the total cost
and NPV cost for each supply scenario up to 2055:

Single  Pressure Zone| Total Capital | Total Pumping | Total Depreciation

Option Cost Costs Costs TOTAL COST TOTAL NPV
1. 141 South Belt $ 4,624,067.54 |$ 2,538,236.50 |$ 2,595,841.38 |$ 9,758,145.42 |$ 4,790,083.69
2. 101 South Belt $ 5,069,530.00 |$ 2,684,673.22 |$ 2,514,793.38 |$ 10,268,996.60 |$ 5,175,627.56
3. 21 South Belt $ 4,993,750.00 |$ 2,879,922.18 |$ 2,497,218.75 |$ 10,370,890.93 |$ 5,270,499.37
4. 2 Coronation Street $ 4,726,429.23 |$ 2,928,734.42 |$ 2,522,665.88 |$10,177,829.52 |$ 4,971,316.78
5. 366 Flaxton Road $ 4,802,000.00 |$ 3,172,795.62 |$ 2,567,025.00 |$10,541,820.62 |$ 5,265,599.07
6. Sewer Treatment Plant |$ 4,898,890.00 |$ 3,319,232.35 |$ 2,840,745.13 |$ 11,058,867.47 |$ 5,468,027.93
Separate Pressure Zone| Total Capital | Total Pumping |Total Depreciation

Option Cost Costs Costs TOTAL COST TOTAL NPV
1. 141 South Belt $ 4,530,067.54 |$ 2,147,738.58 |$ 2,585,666.38 |$ 9,263,472.49 |$ 4,669,824.81
2. 101 South Belt $ 4,937,530.00 |$ 2,294,175.30 |$ 2,488,180.88 |$ 9,719,886.17 |$ 5,048,652.42
3. 21 South Belt $ 4,872,750.00 |$ 2,489,424.26 |$ 2,458,793.75 |$ 9,820,968.01 |$ 5,073,407.96
4. 2 Coronation Street $ 4,595,429.23 |$ 2,538,236.50 |$ 2,483,378.38 |$ 9,617,044.10 |$ 4,799,484.27
5. 366 Flaxton Road $ 4,990,000.00 |$ 2,782,297.70 |$ 2,713,512.50 |$10,485,810.20 |$ 5,362,643.75
6. Sewer Treatment Plant |$ 5,086,890.00 |$ 2,928,734.42 |$ 2,987,232.63 |$ 11,002,857.05 |$ 5,565,072.62

Note: Capital Costs do not include common costs such as Pump Purchase, Reservoir Construction, Control
Building Construction and Operation and Maintenance

See Appendix M for the NPV analysis of the six sites and the two pressure zone options.
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11.0 DISCUSSION
11.1Study Findings

The study has found the most cost effective locations for a new water headworks in
Southbrook is either the existing farmland at 141 South Belt (Site 1) or the existing
unused commercial land at 2 Coronation Street (Site 4).

Sites 2 and 3 were generally the best locations to minimise the costs of the internal
reticulation upgrades. These sites are both centrally located close to existing trunk
mains and have the facility to feed water in all four directions. However both sites have
existing dwellings and both are in established residential settings, which makes
purchasing the properties potentially difficult and relatively costly. The close proximity of
existing residential properties could also make any construction and on-going operation
of plant on these sites problematic. These sites were also the most expensive sites to
supply power to.

Site 5 at the intersection of Lineside and Flaxton Roads is well placed to minimise the
costs of the supply main upgrades and the power supply costs. The site is already
zoned commercial and surrounded entirely by commercial and industrial activities which
would complement a new water supply headworks. However upgrading the internal
reticulation from this site is significantly more expensive than most of the options, as is
the on-going pumping costs required to overcome the elevation differences from this
part of Rangiora.

Site 6 at the Sewer Treatment Plant is on land already owned by the Waimakariri District
Council so land purchase would not be required. The site is an existing Sewer
Treatment Plant so constructing a new water supply should not present any significant
difficulties with adjacent landowners. The cost to supply power to this site is also
relatively inexpensive. However the costs to upgrade the internal reticulation from this
site is the most expensive of all the options, as is the cost of pumping. The supply main
upgrades to this site are also the most expensive of all the options investigated, largely
due to the site being some distance from the common point at the Lineside
Road/Flaxton Road intersection. Operating a water supply headworks alongside a
Sewer Treatment Plant may also present some challenges to prevent any possible
contamination of the water supply.

Site 1 is the least cost site, being approximately $180k cheaper than Site 4 for the single
pressure zone option and $130k cheaper for the separate pressure zone option. This
site is currently zoned Rural and (providing land can be obtained) should present no
problem in terms of both constructing the headworks and on-going operation of the
plant, although it should be noted this area is likely to be part of residential growth in the
future. The site is currently part of a larger farm that would require the landowner to
subdivide and sell a portion of the land to Council. The land on which the headworks
would be located is currently occupied by an existing horse training track that would
have to be removed for the headworks to be built. It is expected the landowner will
consider any subdivision of this land problematic and it may be difficult for Council to
secure this site.

Site 4 is the second least expensive site for both the single and separate pressure zone
options. The site is an existing unused parcel of commercial land that is bordered on all
sites by roads, the Southbrook Stream and Southbrook Park. Constructing a headworks
on this site and the ongoing operation of the plant is not expected to pose any significant
difficulties. Whilst the land parcel is part of a bigger section of land under the same
ownership it exists as a separate land parcel so there would be no subdivision required.
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Based largely on the potential difficulties associated with obtaining land at Site 1 it is
recommended that the Utilities Manager begin negotiations with the land owner of Site 4
to purchase this parcel of land for the Southbrook Water Headworks.

11.2Southbrook Park

Previous reports including the MWH report had identified Southbrook Park as an
possible location for the Southbrook water supply headworks due to its central location
in Southbrook and the expectation that land purchase would not be required to secure
the land. Site 2 which borders Southbrook Park would effectively have the same internal
reticulation upgrades as a Southbrook Park site and without the high cost of land
purchase associated with Site 2 a Southbrook Park site would have been the most cost
effective option in comparison to all the other sites.

After early discussions with the Recreation Manager it was clear that Southbrook Park
could not be used as a possible headworks site. The Council is currently searching for
additional sportsfields in Rangiora and surrendering land at Southbrook Park was not
considered a feasible option for the Parks and Reserves Unit.

11.3Headworks Operations

This study has largely focussed on determining where the Southbrook water headworks
should be located. The new headworks will either operate in conjunction with the
existing Ayers Street headworks (single pressure zone option) or separately (separate
pressure zone option). The findings from this study are that the two pressure zone
options do not affect the selection of the headworks site but do present some different
on-going costs to operate the scheme. Further work is required to determine whether the
Rangiora Water Supply should continue to operate as a single pressure zone or as two
separate pressure zones.

Operating the system as a single pressure zone would require no significant changes to
the reticulation but would require more advanced pump controls at the Southbrook and
Ayers Street stations to ensure the two stations were working effectively to complement
each other. Operating the system under a single pressure zone would also result in
service pressures approximately 80kPa higher in Southbrook than with a separate
pressure zone option. Operating higher pressures in Southbrook would equate to higher
power consumption in the long term.

Operating the system under two pressure zones would require some significant changes
to the reticulation to separate the two zones. Some existing valves would need to be
closed and some additional valves installed to isolate the two parts of the system.
Systems would have to be put in place to ensure those closed valves were not re-
opened during normal operation. It is unlikely any valves would be permanently shut as
provision would be made to operate the system from a single headworks in the event of
an emergency or a shutdown in either of the headworks. The headworks operation
under this scenario would be relatively straightforward as the two headworks would not
interact with each other and could be operated independently. Service pressures in the
Southbrook area would also be lower under this scenario equating in lower power
consumption costs in the long term.
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11.4Reservoir Requirements

The MWH report calculated the storage requirements for Rangiora to be 14,200m? over
the next fifty years. It was recommended that this be achieved by constructing two
5,000m* reservoirs over the next fifty years to complement the existing 4,500m®
reservoir at Ayers Street. One of these 5000m?® reservoirs would be built together with
the new Southbrook Headworks. The second 5000m?® reservoir would be built either at
Ayers Street or Southbrook.

In determining the land area required for the Southbrook Headworks a figure of 3,600m?
was used as this is the expected land required for a pump building and a single 5,000m?®
reservoir. Further land would be required to construct two 5,000m® reservoirs at
Southbrook, although this would not be possible with Sites 2, 3 and 5. Site 1 would
require a larger subdivided land parcel of approximately 5,800 m?. Sites 4 and 6 could
accommodate a second reservoir without any additional land required.

An existing 3,600m? parcel of utility reserve is currently available at Ayers Street for a
second reservoir.

The Utilities Manager could consider building a second smaller reservoir at both
Southbrook and Ayers Street to achieve the 14,200m? required over the next fifty years.
This could be achieved by either building a 5000m?* reservoir at Southbrook initially and
then two 2,500m® reservoirs at Ayers Street and Southbrook or by building a 3,500m?
reservoir at Southbrook initially and then two further 3,500m?® reservoirs at Ayers Street
and Southbrook. Having a second reservoir at both headworks sites has some
significant advantages as it allows one to be taken out for inspection or maintenance
while the other is in operation. It also reduces the risk of a water outage in the event of
one reservoir becoming damaged.
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12.0 CONCLUSION

It was found that Site 1 was the most cost effective site for the proposed Southbrook
Water Headworks. Site 4, however had a number of other benefits and a lower
perceived level of risk. Site 4 is therefore the recommended site for the proposed
headworks.

The sites with existing residential dwellings were significantly more expensive, as were
those sites further south towards the Southbrook Road/Lineside Road intersection.

Operating the future Rangiora Water Supply under two separate pressure zones is both
feasible and cost effective, although further consideration into the risks and operational
issues associated with this option is recommended.
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APPENDIX B PROPOSED PRESSURE ZONE
BOUNDARIES FOR RANGIORA






