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1 Introduction

The report herein details the infrastructure concept design and transportation analysis for the Ladies Mile
Housing Infrastructure Funding (HIF) site access points and 3 waters.

The QLDC is required to develop concept design and analysis works to coincide with the HIF Detailed
Business Case (DBC) submission to secure funding from the Ministry of Business, Innovation, and
Employment (MBIE) for infrastructure investments that will encourage development of housing along the
Ladies Mile corridor.

The objective of this concept design is to detail the bulk and lead infrastructure requirements that require HIF
funding and to provide a progressed level of detail and next steps required in subsequent and detail design
phases. Refer to the Ladies Mile Housing Infrastructure Fund strategic case.

Recommendations are provided to assist the QLDC in making informed infrastructure decisions and to
provide robust infrastructure funding requirements into the DBC.

Not included in this report are any further findings or scope of works related to Integrated Transport Planning
or any alterations to the Stalker Road roundabout.

2 Background

The QLDC engaged WSP Opus in December 2017 to undertake the infrastructure concept design for the
proposed Ladies Mile HIF site.

WSP Opus has attended optioneering sessions led by Harrison Grierson, QLDC HIF Programme Manager,
to define the basis of concept design to be analysed for the detailed business case.

Opus has developed 2D concept designs and rough order costings for the proposed QLDC developed side
road access points and supporting 3 waters services linking the Ladies Mile development to existing
transport and 3 waters infrastructure with respect to the programme options and outcomes from the
Optioneering Workshop on 16/11/2017 (Refer to Appendix A — Ladies Mile HIF DBC-Long List Options v4.0).

A summary of these options is provided below:

Table 1: Summary Schedule of Options

OPTION SCOPE

Programme 1: Do Minimum 450 Mixed lots on area D2 only (Stalker)

Programme 2: Intermediate D2 (Stalker) Plus Area B (Walker) PLUS 25ha at west end of
D1

Programme 3: Preferred D2 (Stalker) Plus Area B (Walker) PLUS 25ha at west end of

D1 PLUS area A PLUS Henry's Land

Programme 4: Full Ladies Mile Master | Full Ladies Mile Master Plan

Plan Development (D2 (Stalker) Plus Area B (Walker) PLUS 25ha at west end of
D1 PLUS area A PLUS Henry's Land Plus east end of D1 but
excludes Area C)

This report is presented in four main sections; Transportation, Water, Waste Water, and Storm Water.

WWW.WSP-0pUs.co.nz ©WSP OPUS | JUNE 2018 PAGE 1

Document Set ID: 5953267
Version: 1, Version Date: 10/12/2018



LADIES MILE HIF: SCOPING AND CONCEPT DESIGN

Figure 1: Summary of Development Site Area

3 Summary of Works

The following summarises the work performed to date in accordance with the methodology proposed in the
WSP Opus Offer of Service.

3.1 Traffic Turning Counts

WSP Opus has conducted traffic counts on the main access point intersections to establish a baseline
dataset for further modelling.

3.2 Traffic Modelling

WSP Opus has performed traffic modelling and assessment of the turn count data obtained in the field and
has provided summary of key findings that revealed congestion issues on State Highway (SH6) under the
various programme options of development. These have been reported on through memos 1, 2 and 3
appended to this report in Appendix B.

Upon further evaluation, it was deemed necessary to undertake an integrated transport planning exercise,
and which is concurrently underway to determine:

a) the impacts of the various programme scenarios and on SH6,
b) sustainable development size

c) transport planning measure required to mitigate the impacts from the increased development in the
area.

WSP Opus have been engaged to undertake this exercise and this is being reported on separately.

3.3 Services & Amenities

In addition, WSP Opus performed BeforeUDig-Planning inquiry lodgements to gather services types and
locations within in the Ladies Mile access point vicinities to allow for feasibilities and costing provisions of
intersection alignments and 3 waters infrastructure improvements.
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3.4 Site Roading Access Points

WSP Opus has developed 2D intersection layouts for the three (3) access points to the Ladies Mile
development site using existing aerials, and prepared costing estimates based on the quantities derived.

See Appendix C for intersection concept designs.
3.5 3 Waters Alignment and Costings

WSP Opus developed 2D 3-waters infrastructure alignments for the water, waste water and storm water bulk
infrastructures required to service the Ladies Mile site, and prepared costing estimates based on the
quantities derived.

See Appendix D for Ladies Mile HIF development site 3 waters infrastructure concept design.

4 General Introduction

The scope of concept design presented herein is focused on provision of the bulk civil infrastructure services
required to enable development, hence requiring Housing Infrastructure Fund (HIF) funding.

5 Transportation

5.1 Introduction

Three access points to the development have been considered and are shown in Figure 2 below. The
access options were determined in an optioneering workshop held on 16/11/2017. The workshop considered
the access requirements for the various stages and sizes of the development from the do-minimum, smallest
least ambitious Programme 1 to the largest, most ambitious development, Programme 4. The access
requirements for each programme are shown in the table below:

Table 2:  Programme Option Site Access

Programme

Access Option 1 2 3 4

Roundabout at Howards Drive (offset South)

Roundabout at Howards Drive (offset West)

Access off Lower Shotover Road

Second Roundabout at the East end of Ladies Mile
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4

Figure 2: Ladies Mile Development Site Three Access Intersections

Note that in addition to the three (3) access points shown above, a further option was discussed at the
Optioneering workshop to locate an additional access (not shown above) to the development between
Stalker Road and Howards Drive, this was only for the do-minimum option. However, with increasing traffic
volumes on SH6 the right turn from Howards Drive will likely become ever more difficult and improvements to
this intersection will be needed at some point in the future. Therefore, it makes sense to provide access in
conjunction with improvements to the Howards Drive intersection rather than to provide a separate access
and add a further access point along an already busy stretch of highway. The additional access option was
not considered further and no design was completed for it.

5.2 Access Options Discussion

The access points for Ladies Mile development herein are each challenged by a unique set of variables. The
following explores each in detail.

5.2.3 Howards Drive Roundabout

The proposed access point at Howards Drive is consistent across all programme options. The main issue at
this location is the limited available road corridor to construct an access point to the north as it will encroach
into the surrounding properties. The road corridor and surrounding land is shown in the diagram below:
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HIF Development Area

Set Back Reserve

Queenstown Country Club

Figure 3: Howard Drive Access Point Site Constraints

The main constraint is the Pet Lodge to the north-east of the existing Howards Drive intersection. At this
stage, there is no agreement to use the Pet Lodge land and therefore the roundabout would need to be
positioned to avoid the Pet Lodge. This means that constructing the roundabout will have a greater impact
on the other land in the area. However, encroachment into 50m the setback reserve land to the South of
SH6 will have less impact on the property owners as this land is not developable. Note there is also a
setback for the HIF (as shown indicatively on the north side above), however the impact is minimal to the
development, apart from the connecting road. Impacting on the HIF development area to the north west is a
satisfactory alternative due to the roundabout being built to provide access to this area and the development
can be designed around it.

With the constraints considered, three (3) options were developed for the roundabout and are discussed in
more detail in the following section:

Option 1: Offset to the South of SH6
Option 2: Offset to the West of Howards Drive

Option 3: Central positioning

5.2.4 Howards Drive Roundabout Options

All three (3) roundabouts have been designed with a 40-m diameter centre island. The size is based on the
minimum requirements of the Austroads Guide to Road Design Part 4B, Roundabouts, it is also consistent
with the SH6-Stalker Road-Lower Shotover Road roundabout. A smaller 35 m diameter roundabout has
been suggested to assist with property constraints as an issue but it was determined that a smaller
roundabout would quickly reach capacity, causing a constraint on the network, and does not meet the
minimum Austroads requirements and thus it is not recommended.
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The roundabouts have been designed with approximately 100 m of merge/diverge on the SH6 approaches
and exits. This length has assumed to be appropriate, based on the other roundabouts in the area. Detailed
traffic modelling will be required to confirm the required dual laning for queuing and efficiency of the
roundabout.

The Option 1 roundabout has been designed to have a slight offset to the south of SH6. The location has
been designed to minimise the property impacts and therefore reduce the potential land purchase costs and
impacts on developable land. The main area affected is the set-back reserve to the south-west of the
Howards Drive intersection. However, as it is designated reserve, the land is not developable for residential
purposes and therefore minimises the impact on the land owners.

An offset to the north of SH6, although similar in principle, is not a good alternative as either:
a. Realignment SH6 to meet the roundabout would encroach into the Pet Lodge, or

b. Would require a further offset to the west and realignment of Howards Drive would have a greater
impact on the Queenstown Country Club (QCC) land.

Option 2 has an offset to the west of the existing Howards Drive intersection, the intention behind this was to
provide greater separation between the HIF access road and the Pet Lodge, such that a bund or similar
screening could be constructed. This option has a greater impact on the land to the north and south of SH6,
in particular the re-alignment of Howards Drive cutting into the Queenstown Country Club land, this land may
already be under development and therefore preclude this option from being constructed. Similarly, the leg to
access the Ladies Mile site does not take advantage of the existing road reserve and therefore could reduce
its development potential.

Option 3 provides a roundabout alternative centred on the cross road of SH6 and Howard Drive, and was

developed to provide an unbiased base of design with respect to impacts on surrounding properties.

Table 3: Options Analysis
OPTION
Issue 1 2 3 Comment
Encroaching into property south Mainly into set-back reserve and will have
east of SH6/Howards Drive minimal impact on Ladies Mile HIF
intersection development. Option 1 has a greater
1 3 2 impact due to off-set to south
Lack of visual and audible Option 1: Not enough room to construct a
protection of Pet Lodge bund or acoustic fencing, but vegetation
could also help.
Option 2: Design shows only protection to
2 3 1 the west
Encroachment into Queenstown Development of this area may preclude
Country Club developable land 2 1 3 Option 2
Encroachment into set-back Option 3 has the least impact, while Option
reserve to southwest of 2 has a greater impact than Option 1.
Howards Drive However, this set-back reserve land is not
developable and will therefore have
minimum impact on the property owner
2 1 3 (Country Club).
Encroachment into HIF Option 2 could reduce potential yield from
Development Land the development dependent on final road
alignment. Option 1 and 3 use the existing
1 2 road reserve.
Land purchase and designation 2 1 Greater for Option 2 than Option 1
Total Score Note the highest numerical score
represents highest advantage over
14 12 13 | alternative options.
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Note in the table above — the relative merit score of 1, 2, 3 is assigned on the basis of benefit in order
precedence where 1 is assigned to the least beneficial over others and 3 is assigned to the highest benefit
over others.

Further to Table 3, Option 2 would likely need to be positioned with an offset to the south as well. This would
allow for a bund to be constructed to the south of the Pet Lodge property as well as allowing enough room
for SH6 widening (under the current design the widened SH6 sits right on the boundary of the Pet Lodge).
However, this would result in there being a greater encroachment into the Queenstown Country Club
development area due to realigning the approach from Howards Drive.

5.3 Lower Shotover Road Access

Access via Lower Shotover Road would provide access to the HIF Development from the west and forms
part of Programmes 4. The location of the access has been assumed to use the existing paper road,
approximately 60 m to the north of Spence Road. It has been assumed that right turn bays would be required
in this location given the potential future traffic using Lower Shotover Road (which would need to be checked
with further detailed traffic modelling should this option progress). Providing access at this location although
feasible is not ideal, the issues are listed below:

e  The paper road is approximately 10-m wide, which is insufficient to construct a road to the required
standard. It is suggested a 20-m wide road corridor would be needed as a minimum.

e  The distance between the proposed intersection and Spence Road intersection does not provide
sufficient room to install right turn bays as per Austroads guidelines. It is feasible but not desirable.
Right turn bays will be determined through traffic modelling and Austroads Turn Warrant as a next step.

e Land purchase would be required to form the intersection and provide the required road corridor width.

Options to resolve the above issues could include:

e Positioning the access further to the north, or

e Using the existing SH6-Stalker Road-Lower Shotover Road Roundabout and altering the Lower
Shotover Road leg (although this would be a car centric transport solution).

An initial appraisal of the alternative options shows that further land purchase would be required for both
options but the roundabout alteration would be costlier as this would involve realigning Lower Shotover Road
and potentially Spence Road also.

5.4 McDowell and SH6 Intersection

An access at the west end of the development is included in Programme 4 for evaluation. Although no
specific location has been identified, it has been assumed that McDowell Drive would provide a suitable
access point due to it being an existing road and access to SH6.

A roundabout is assumed to be the most appropriate access solution due to the increasing volumes of traffic
using SH6. As traffic increases it would make the right turn move from a tee intersection very difficult and
may even be restricted in the future. The right turn could reasonably be expected to be the predominant
manoeuvre to access Queenstown and Frankton and with only a left turn option, this would limit the
efficiency of the intersection. A roundabout is considered a Safe Systems approach to intersection design;
however, the integration of the existing walking/cycling trail would need to be carefully considered. Also as a
tee intersection currently exists, it is therefore not considered further.

As with the Howards Drive roundabout, the McDowell Drive roundabout has been designed with a 40m
diameter central island. The size is based on the minimum requirements of the Austroads Guide to Road
Design Part 4B, Roundaboults, it is also consistent with the SH6-Stalker Road-Lower Shotover Road
roundabout.

The roundabout has been designed with approximately 100m of merge/diverge on the SH6 approaches and
exits. This length has assumed to be appropriate based on the other roundabouts in the area. Detailed traffic
modelling will be required to confirm the required dual laning for queuing and efficiency of the roundabout.

5.5 Public Transport, Walking & Cycling Solutions

Walking and cycling facilities have not been considered in detail at this stage, due to there being a further
study that will evaluate potential public transport solutions, e.g. bus stops, park and ride and MRT, and active
(walking and cycling) modes of transport (integrated transport planning assessment). Walking and cycling
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facilities will be somewhat dependent upon the findings of this study and will determine the need and location
for likes of pedestrian crossings, cycle path routes, footpaths and how these integrate with the proposed
housing development that presents a change opportunity to change people’s travel behaviours and reduce
their reliance on private motor vehicles which is threatening the capacity of the SH6 Frankton-Ladies Mile
Highway, and affecting the liveability of Queenstown. Integrating land use and transport planning and
delivery is a key theme of the recently released (April 2018), draft Government Policy Statement (GPS), on
Land Transport to create liveable cities and a mode neutral transport system.

An allowance has been made for footpaths in the cost estimates for the roundabouts as an initial appraisal
on the understanding that this infrastructure will be required in some form.

6 Three Waters

The concept design approach for the Ladies Mile HIF development enabling works is detailed in this section.
It covers the infrastructure QLDC will need to provide in order to allow development in the area. There is still
outstanding information required through subsequent design stages to confirm the concept designs due to
the amount of development near the site which is rapidly changing the existing infrastructure.

The scope of 3 waters infrastructure is to provide trunk reticulation in the State Highway (or outside the
project area) for the developer-built services to connect to. No local reticulation within the site is included in
the drawings or costings. However, there are pump stations and reservoirs that will have to be located within
the development areas (or nearby) which will require connection with the services in the State Highway.
These services will not be local reticulation, although in the case of the water falling main piping, service to
the development site will be taken off the failing main piping.

The area of development that has been assessed for 3 waters service by QLDC for investment under the
Ladies Mile HIF project includes areas 1.1, 1.2, 2.2, 3.1 and 3.2 as shown in Figure 4 below. The total
number of dwellings across this area numbers 1100 total.

Figure 4. Ladies Mile Development area extents for 3 waters design (shown outlined in red)

6.1  Water Supply

There is currently no water supply to the Ladies Mile HIF area. The master planning work QLDC has been
undertaking recommends reservoirs located at height to service consumers without the need for booster
pumping. At this stage, there is no specific location identified for the reservoirs, but a minimum height has
been identified.
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The existing bore field at Shotover Country is current undergoing a capacity upgrade, which will also provide
sufficient capacity to service the Ladies Mile development without further upgrades. QLDC is still looking at
how the existing Kelvin Heights intake and Jacks Point intake can be dovetailed into the existing QLDC
network for the purpose of ensuring a future proofed scheme that will meet the demands of their future
growth projections. However, the long-term planning from QLDC indicates that 4,400 m®day will be
provided for the Ladies Mile area by 2058, which is plenty of supply.

New reticulation from the Shotover Country bore field is required to charge the new water reservoirs that are
needed to service the development. Due to the constrained corridor through Old School Road, where the
existing trunk water main and proposed trunk main to the Frankton area are located, the new trunk main to
Ladies Mile will need to follow an alternative route.

The proposed water main route is adjacent to the existing pipe from the bore field and up through Stalker
Road.

The recommended position of the new water reservoirs is on Slope Hill above HIF programme area 1.1 and
is at a level of approximately RL 423 m to match the height of the reservoirs at Quail Rise. This level will
give a working pressure of between 400 and 600 kPa to the development areas. The location of the
reservoirs is not confirmed at this stage, but work has been started to secure an appropriate site (in terms of
access and elevation) by QLDC.

Reservoir design parameters defined by the QLDC Land Development and Subdivision Code of Practice
require service for 6 hours average demand + fire storage as the worst-case scenario. This resulted in 6
hours of 63 I/s total demand, and a reservoir size of 1360 m®. In order to provide adequate resilience to the
supply, two reservoirs of 1000 m? are proposed.

Table 4 — Summary of Water Design Calculations

Calculation of Reservoir Sizing:

Water Demand per dwelling 1000 I/day

Fire Demand from reservoir 3000 I/min

Total number of dwellings 1100

Average water usage 1100 m%/day (13 I/s)
Average water usage including fire demand 63 /s

Storage of 6 hours average demand + fire demand | 1360 m®

Calculation of pipeline sizing:

Peak flow (rising main to reservoir) 331/s

Peak flow (falling main from reservoir) 511/s

Pipe size — Rising main to reservoir DN280 PE

Pipe size — Falling main from reservoir DN315 PE (allows for fire demand flow)
Velocity of rising main 0.75m/s

Velocity of falling main 0.9mls

Assumptions:

e That water requirements are 1000 I/dwelling/day as confirmed by QLDC on 4 May 2018.

e That the number of dwellings for design basis irrespective of programme option yields is 1100 as
advised by QLDC on 30 April 2018.

e Peak Day Demand (PDD) is Average Day Demand x 2.0

e Trunk rising main sizing is based on PDD x 1.33
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e Trunk falling main sizing is based on PDD x 2.0

e Water pressure level of service within the development will be a minimum of 400 kPa based on the
height of the reservoirs at RL 423 m.

e That the upgraded bore supply will supply demand of 2200 m%/day

e Steel reservoirs have been assumed for costing purposes, as has been recently used at the
Middleton reservoir and is the QLDC'’s preference going forward.

Refer to Appendix D - Three Waters Concept Design Alignment, H101 for the proposed water supply
alignments and details.

6.1.1 Concept Design for Programme
Refer to the attached concept plan showing the water supply pipes.

— 2030 m of DN280 PE100 water pipe (rising to reservoir)
- 1310 m of DN315 PE100 water pipe (falling to development areas)

— 2 No. 1000 m?® water reservoirs
6.1.2 Recommendations

1. Itis recommended to arrange an easement for the pipes through the Ladies Mile development
now, before building locations are set.

2. ldentifying a suitable parcel of land for the construction of the reservoirs and commencing
purchase negotiations should be carried out as soon as possible to ensure land at the optimal RL
can be secured.

6.2 Waste Water

Waste water in the Ladies Mile area currently relies on pump stations to return waste water to the top of the
gravity main located in the approach to the Shotover River Bridge. This gravity main acts more as a force
main, or inverted siphon through to the launder in the Shotover Waste Water Treatment Plant on the far
(west) side of the Shotover River.

The existing operational pipe across the bridge is a DN450 steel pipe, and initial assessment by QLDC (and
information provisions in the Glenpanel SHA Report) indicates that this pipe has approximately 70 I/s spare
capacity. As there is no clear information on the remaining capacity of the DN300 PVC pipe upstream of the
bridge, only the smaller rising main discharges will be proposed as discharge into this pipe, and a new rising
main to connect to the existing DN450 would be necessary to accommodate flow from areas 1.1 and 3.1.

The fall of the land across the site is generally towards Lake Hayes to the east, requiring a pumped solution
to return the waste water towards the Shotover Waste Water Treatment Plant to the west. There are three
distinct areas that will require individual pump stations due to localised fall of the land. Areas 2.2, 1.2 and
3.2 will require two smaller pump stations. These pump stations will be built by QLDC. A third pump station
will be required for the Areas 1.1 and 3.1, which will be the responsibility of the developer. A rising main in
the State highway corridor will be provided by QLDC, from the anticipated location of the pump station
through to the existing DN450 pipe at the bridge.

The first pump station is located at the edge of area 3.2 and will pump 8 I/s (gravity PWWF) to the gravity
pipes in the State highway via a DN160 PE100 rising main.

The second pump station is located on the edge of area 2.2 and will pump 9 I/s (gravity PWWF) to the
adjacent Queenstown Country Club pump station via a DN160 PE100 rising main. The Queenstown
Country Club pump station does not have additional capacity, and so will require an upgrade to
accommodate the extra 9 I/s. The DN160 PE rising main should be able to accommodate the extra flow
without exceeding maximum recommended velocities (estimated to be between 1.5 m/s and 3 m/s as the
current design is unknown), and hence requires further assessment.

The ground profile information for the area between the Queenstown Country Club pump station and the HIF
area 2.2 is not fully understood at this time. The original LiDAR data indicates dips in the ground that would
make laying a gravity wastewater pipe between these two locations unfeasible. However, construction
drawings from Fluent for the new DN1200 storm water pipe down Howards Drive suggest there may have
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been changes made to the final ground surface. With more information, it may be discovered that a gravity
pipe could be built shallow enough to connect into the 3.5 m deep pump station wet well.

The Shotover Waste Water Treatment Plant was built with capacity for the Ladies Mile development, and
hence there is an available pipe entry to the headworks launder within the plant.

Provisional costing for 12 hours storage at each pump station site has been included to accommodate the
gravity flows in the event of an outage. This may not be required if an appropriate level of storage can be
achieved within the pipe network, which will become apparent in the design of the local reticulation by the
developer.

Assumptions:
e Design flows as per the QLDC Land Development and Subdivision Code.
e That the number of dwellings in the HIF area is 1100

e Some (approximately 70 dwellings) of the dwellings in area 3.1 may be able to discharge directly to
the existing gravity pipe in the State Highway.

Refer to Appendix D - Three Waters Concept Design Alignment, H101 for the proposed waste water
alignments and details.

6.2.1 Concept Design for Programme
Refer to the attached concept plan showing the waste water pipelines.

— New Pump station to pump 8 I/s, with storage for 70 m® and 360 m of DN160 PE100 rising main
— New Pump station to pump 9 I/s, with storage for 75 m® and 390 m of DN160 PE100 rising main

— 1720 m of DN225 PE100 rising main along SH6 from the approximate location of the developer
pump station to the existing DN450 steel pipe near the bridge

6.2.2 Recommendations

1. Determining appropriate locations for the two (2) new pump stations early in the development
process would allow for an appropriate area of land to be set aside for the infrastructure and
inform where easements for the rising mains could be accommodated.

2. Obtaining new LiDAR or other surface information of the changing landscape now would help for
furthering design of the waste water systems.

3. Undertaking further investigation/modelling into the performance of the existing DN300 pipe
should be carried out to confirm what additional capacity, if any, it has.

6.3 Storm Water

The hillside above the development areas 1.1 and 3.1 generally flows into the development area and then
along east towards Lake Hayes, discharging outside the extents of the development. This is the natural
secondary flow path we anticipate the developer utilising. There is a section of land from which the storm
water runoff will reach the State Highway at Howards Drive. The remainder will need to be accommodated
in a swale and discharge to Lake Hayes in future stages of development.

The Queenstown Country Club has constructed a storm water network from Howards drive to discharge into
the Kawarau River per the plan shown in Appendix | — Queenstown Country Club Trunk Stormwater Pipeline
Design Plan (Design by Fluent Solutions).

Hence, existing infrastructure exists in Howards Drive, where the Queenstown Country Club project included
capacity in the storm water pipe to accommodate up to 1.5 m%/s from the Ladies Mile HIF development
areas. The design report states that the designed capacity of the pipe, and the proportion allowing for
contribution from Ladies Mile has been included in Appendix H — Queenstown Country Club Trunk
Stormwater Pipeline Design Report (Design by Fluent), refer to Section 2.2 of the report for Ladies Mile
contribution — referred to as ‘Glenpanel’. The QLDC cost share component of this pipe (per the agreement
with the Queenstown Country Club) has been included as a final cost with no further contingencies in the
HIF cost estimate.
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There is an existing DN1050 stub to connect to at the intersection of Howards Drive and Jones Road. Itis
assumed that pre-development storm water from areas 1.1, 3.1 and 2.2 can discharge to this pipe without
attenuation. The total 1% ARI event flow from these areas is approximately 1.4 m®s. This is based on a
runoff coefficient C = 0.6. Attenuation on site to reduce post-development flows down to the pre-
development levels is recommended as there is little additional capacity in the existing DN1050 pipe.

In the lower section of the development area, 1.2 and 3.2 flow towards the Shotover River, and as such, a
new pipe between the development and the river outfall is required. This pipe would likely be located within
the State Highway reserve, which appears to be the only public land available. The flow is approximately
0.41 m¥s, requiring a DN500 storm water pipe.

Attenuation of the storm water flow on site is possible if using rain gardens, swales or attenuation basins. In
certain cases, the local roads may provide this attenuation volume. Further work is required to understand
where the secondary paths will be located, whether attenuation is fully attainable within the site, and
therefore what the final size of the storm water pipes will need to be.

QLDC will need to instruct the level of attenuation to be achieved by the developer within the site at detailed
design stage. It is recommended that all flow over and above the pre-development flows is held on site in
order to reduce the size of the pipes to be constructed within QLDC roads and the State Highway.

Assumptions:

e That no storm water attenuation or soakage is being included within the development (this could be
incorporated to reduce some of the flow needed to be conveyed to the river for discharge).

e That some form of treatment within the development site will be provided to improve the water
quality of the storm water discharge to the river to comply with the Otago Regional Plan.

e That a pipe and outfall is necessary and energy dissipation will be required at the base of the hill
before discharge into the river from areas 1.2 and 3.2.

e That a stilling basin will be required for energy dissipation to prevent erosion of the river at the
discharge point.

e That the areas 1.1, 3.1 and 2.2 will be able to discharge to the pipe in Howards Drive.

e The available cover at the edge of the development at Howards Drive is approximately 1.4 m. This
is based on a slope of 0.15% and pipe size of DN1050 in order to connect into the existing DN1050
in Howards Drive.

Refer to Appendix D - Three Waters Concept Design Alignment, H101 for the proposed storm water
alignments and details.

6.3.1 Concept Design for Programme
Refer to the attached concept plan showing the storm water pipe lines.
-~ 150 m of DN1050 RCRRJ pipe
- 220 m of DN500 RCRRJ pipe

6.3.2 Recommendations

1. Initiate discussion with the NZ Transport Agency for approval to install the storm water pipe within
the State Highway reserve down to the Shotover River.

6.4 Additional 3 Waters Design Considerations

As the Ladies Mile HIF development is part of a larger area of development at this location, the proposals
given above may need to work within a larger network of infrastructure.

For water, the size of both the reservoirs and pipes could be upsized to provide service to more properties.

For storm water, the proposed pipes will not be able to service other areas of development due to either
capacity issues of existing pipes, or the location of the pipes. But new storm water can be installed in the
State Highway to discharge at Lake Hayes. This pipe would need to accommodate the overland flow from
the hill above the development, as the secondary flow path.
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For waste water, there is an abandoned (leaky), waste water pipe across the Shotover Bridge that could be
used to sleeve a new pipe through if the current pipe is found to be insufficient for additional flow from the
other development areas. Refer to Appendix G - Shotover River Bridge Live Load Assessment under New
Proposed Services Final Report to QLDC 13 Nov 17, which indicates in the conclusion (Refer to option 5)
that installation of two 450mm diameter watermains, and duplication of the a 314mm waste water pipe are
feasible. Note that Quail Rise HIF design basis utilised the available water capacity of the bridge in
congruence with this live load assessment report; while the risk mitigation contingency plan being proposed
for Ladies Mile HIF proposes utilisation of the remaining available waste water load capacity on the bridge.

7 Cost Estimates

The following table summarises the cost estimates in accordance with the programme options for input to the
business case.

Table 5: Cost Estimate Summary
Programme Options
Cost Components 1 2 3 4
Full Ladies
Programme Description Do-Minimum | Intermediate Preferred Mllepll\gister

ROC - Transportation

Development

(Construction) $5,050,000 | $5,050,000 | ¢5 450 0gg.0p | $10:750,000
ROC — 3 Waters (Construction) | $6,820,000 | $6,820,000 | $6,820,000 | $6,820,000
ROC - Total (Construction) | $11,870,000 $11,870,000 $11,870,000 $17,570,000
Professional Fees (Design,
fossiona) Foes (Des $902,900 $902,900 $902,900 | $1,346.600
MSQA $301,000 $301,000 $301,000 $448,900
Total Base Estimate $13,073,900  $13,073,900 $13,073,900  $19,365,500
Normal Contingency (30%) $3,930,600 $3,930,600 $3,930,600 $5,818,100
. . ~
High Risk gont'”g‘?ncy (50%): | $480,000 $480,000 $480,000 $480,000
eservolir
Queenstown Country Club
Stormwater Agreement (No $1,700,000 $1,700,000 $1,700,000 $1,700,000
Contingencies)
Uil [l Lt $19,212,500  $19,212,500 $19.212,500  $27,391,600

Contingencies

The rough order cost (ROC) estimate schedules for construction of the concept designs are attached. The
budget requirements for the project are derived as follows and detailed in separate cost estimates that have
been prepared for both Transportation and 3 Waters:

e Refer to Appendix E - Transportation Intersection Designs ROC
e Refer to Appendix F - Three Waters Estimate ROC

Cost Estimate Notes:

e The capital and construction costs for all three (3) roundabout options at Howards Drive are
expected to be similar irrespective of the option selected, the main component difference is the
land purchase costs that have not been included in the cost estimates.

e An arbitrary allowance has been made for footpaths/cycleways around the intersections although
no design has been undertaken.
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e The three waters costs are consistent across all programmes as it has been assumed that future
proofing the three waters infrastructure is prudent due to potential increased density or size of
development.

e A contingency of 30% has been included given the uncertainties at this phase of design.

e On road and bulk storm water infrastructure have been costed separately and are reflected in the
transport and 3 water ROC estimates respectively.

e Wherever possible the rates used to build up the ROC estimates are based on recently tendered
rates.

e A cost for the water reservoir has been included as an indicative cost. Further information on the
requirements for capacity and Structural/Geotech Engineering requirements are needed to
generate a more accurate cost estimate.

e An arbitrary allowance has been allotted to cover of service protection and relocations.

8 Risks

The key risks are identified below without further detailed risk analysis, to be managed going forward;

1. No integrated land use and transport planning performed to date to confirm access requirements, public
transport demand/capacity and infrastructure, walking, cycling connections, and maximum allowable
development sizes.

a. Integrated transport design outcomes could dictate physical constraints to the proposed infrastructure
in concept design.

2. Ground Conditions (contaminated land, suitability for road construction).

3. Services — initial appraisal has been performed however no service or utility providers have been
engaged at this stage. Coordination would be required for upgrades, etc.

4. Land owner cooperation and negotiating.

5. Cut and fill volumes are performed using 2-Dimensional plans based upon road construction
requirements; have not accounted for embankments, cutffills, etc.

6. Suitable location for reservoirs is not able to be secured.
7. Future location of the water treatment plant requires for relay of trunk water mains to reach reservoir.

8. Storm water discharge to the State Highway is not accepted by NZTA as per the Government Roading
Powers Act.

9. Storm water from HIF areas is not attenuated on site, requiring larger pipes.

10.The existing unused waste water pipe across the bridge may prove to be unsuitable for sleeving a new
rising main through precluding the primary risk mitigation alternative for the proposed waste water
treatment infrastructures.
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9 Next Steps

The following list summarises the next steps required in progressing the design toward more certainty and
through to further detailed phases within the HIF programme.

1. Integrated Transport Planning assessment is concurrently underway. This will enable the designs to be
refined for both transport and three waters by:

a. Defining the maximum possible development yield, based on integrated transport solutions.
b. Public transport requirements and associated infrastructure now and in the future.
c. Walking and cycling connections.

2. Undertake a study of alternative access options for the western access point (currently off Lower
Shotover Road). This could include alterations to the Stalker Road-SH6-Lower Shotover Road
roundabout or a more northern access point of Lower Shotover Road.

3. Progress the three waters master plan to determine the location and sizing of the water supply reservoirs.

4. Engage the Queenstown Country Club to negotiate preferred alignments for Howard Drive / SH6
Roundabout.

5. Discussions with surrounding land-owners to negotiate alignments details.
6. Site investigations to confirm ground conditions and any remediation measures:

a. Proceed with intrusive geotechnical investigation, including soakage/permeability tests.
The above to be procured by the QLDC and arranged by WSP Opus.

b. WSP Opus Confirmation Survey to confirm extents and spot checks on depths.
7. Engage services and perform potholing tests to confirm service locations, etc.
8. Confirm reservoir locations, and begin securing land.

9. Engage NZ Transport Agency to gain approval of storm water concept design in principle; storm water
reticulation via SH6 as suitable and feasible option.

10.Perform feasibility study on Shotover Country Club Pump station and rising main to confirm the suitability
and/or requirements to discharge wastewater from area 2.2

11.Confirm Capacity of DN300 in SH6 to enable design of discharges from new pump stations.
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