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E BNISILIT§‘|¥ Agineers and Geologists

KANIERE FORKS AND MCKAYS CREEK HEPS - ENHANCEMENTS
DRAFT CONSTRUCTION PLAN

1.0 Introduction

Riley Consultants Limited (RILEY) has been commissioned by TrustPower Limited
(TrustPower) to prepare a construction methodology for the proposed enhancements to the
Kaniere Forks and McKays Creek Hydro-Electric Power Schemes (HEPS). Both schemes
will be upgraded from their current capacities to operate at maximum flows of 8 cumecs.

We understand that the construction methodology will be used in support of resource
consent applications for the projects. The construction methodology has been prepared in
consultation with Robert Shelton of TrustPower, and describes the likely construction
methodology, items of works to be completed, and equipment used. It is based on our
understanding of the scope of work for the project, noting that the design has not been
subjected to engineering detailed design. It should also be noted that the final construction
methodology and details for each scheme will be influenced by the detailed design of the
enhancements, and in particular on the selection of the constructors and their construction
planning.

The Kaniere Forks HEPS construction activities, methodology, and programme are outlined
in Section 2. The McKays Creek HEPS construction activities, methodology, and
programme are outlined in Section 3. A discussion on potential construction resources is in
Section 4, and environmental and construction management control in Section 5. The
landscape rehabilitation methodology is covered in the Landscape Rehabilitation Plan, which
has been prepared separately.

2.0 Kaniere Forks HEPS — Ward Road Enhancement

2.1 Construction Activities

The works to be completed as part of the Ward Road Enhancement have been divided into
discrete sections and described below. Conceptual design drawings of the proposal are
presented in Appendix A. The following are the key objectives with regard to construction
activities:

e Where possible, works and vehicle movements will be confined to the already
modified envelope of the Kaniere Forks infrastructure to minimise damage to
indigenous vegetation and habitats.

e When working in unmodified indigenous vegetation, the construction works and
vehicle movements will be confined to the smallest corridor possible and direct
impacts on adjacent indigenous vegetation will be avoided or minimised.

e Construction access routes that are off public roads but through conservation land or
across private land will be managed in a way that is compatible with the construction
site (to avoid adverse effects outside the construction envelope).

Riley Consultants Limited, 1st floor, 56 Cashel Street
PO Box 4355, Christchurch, New Zealand
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2.1.1 Pathway along Kaniere River

Public access to the walking track that follows the existing canal from Lake Kaniere to
Kennedy Creek will be controlled during construction to ensure public safety. Access will be
maintained for as long as practicable with due consideration given to public safety when
access is concurrent with any construction activity and work will be scheduled and phased to
minimise the duration of the work impacting on the walkway. The track will be open during
the initial stages of vegetation clearing and access track construction, but will be closed once
bulk excavations for the new canal begin.

The walking track from ch. 000 m to 500 m is on a bank above the Kaniere River. The river-
side of the construction corridor will be fenced to ensure no vegetation is cleared on the river-
side of the existing right-of-way.

When construction activities reach a point when access to the track is no longer possible, an
alternative track on the true-left of the Kaniere River will be made available. This track will be
approximately 2.5 km in length and will be located on the opposite side of the river away from
any construction activity and follows an old track formed for the construction of the Hokitika
potable water supply.

2.1.2 Vegetation Clearance along Powerline Right-of-Way

Vegetation and trees within planned construction corridors and access roads will need to be
cleared. The majority of the new canal will be located on state forest land managed by the
Department of Conservation, with a short section near Lake Kaniere on part of the Lake
Kaniere Scenic Reserve. Sections of the new canal will require vegetation clearance along
the construction corridor, and the project terrestrial ecologist will be on site to identify all trees
of interest in an attempt to minimise clearance of key trees.

2.1.3 Prepare Temporary Works Area

A temporary works area is required to provide a safe and controlled storage location close to
the construction site. The proposed temporary works area is accessed off Ward Road in the
general vicinity of the proposed powerhouse location (refer to RILEY dwg 10KNF/RUN-113
rev.4).

2.1.4 Prepare Disposal Area

A majority of the canal alignment will be in cut and an estimated maximum of 120,000 m® of
excess material will be generated through the earthworks. To manage the disposal of this
excess material, two or three disposal sites have been assessed. The preferred disposal site
is off Ward Road some 1.8 km from the Kaniere River bridge (refer to CLIMO dwg: ‘Plan:
Proposed Excess Material Fill Site — Area Enlargement’ in Appendix A for location). Should
this site not be available, the alternative sites adjacent to the McKays Creek scheme will be
considered.

2.1.5 Intake Upgrade and Modification

The current configuration for the supply of water from Lake Kaniere to the existing canal
includes the following:

¢ Intake gates: these gates control flow into the Kaniere Race and the Kaniere River.

e Armco culvert: conveys the flow from the intake gates beneath Kaniere Road.

16 December 2011
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o Tunnel: a short length of tunnel conveys the water from the Armco culvert through the
hillside, and discharges water into the open race at ch. 000 m.

In order to divert 8 cumecs of water this configuration will be upgraded. This will include
additional gates, and the installation of a new culvert to replace both the Armco culvert and
the tunnel. The area will be re-vegetated in accordance with the Landscape Rehabilitation
Plan.

2.1.6 Canal Excavation

The canal is the main water conveyance structure from Lake Kaniere to the power station
and is required to convey a maximum flow of 8 cumecs. A number of options were
considered during pre-feasibility studies, and the alignment chosen has the least impact on
the landscape as for the majority of its length it follows an existing transmission line that is
already cleared of vegetation.

The proposed canal can be divided into the following key sections:

e Ch. 000 to 480 m: the proposed canal follows the alignment of the existing canal and
access track. The alignment along this length is constrained by the river on the true-
left and steep bush-clad hill on the true-right. To minimise impact on the riparian
margin the construction right-of-way will be fenced off on the river-side of the existing
walkway and all earthworks and vegetation clearance will be on the uphill side of the
existing accessway clearing.

e Ch. 480 to 1000 m: the proposed canal diverges from the existing canal and follows
the alignment of the transmission line until it converges with the existing canal around
ch. 1000 m. At this point a buffer storage pond will be excavated, which will enable
flows and levels to be regulated during start-up and shut-down of generation.

e Ch. 1000 to 1600 m: the proposed canal again follows the transmission line to ch.
1600 m where it again converges with the existing race and where a second buffer
storage pond is proposed.

e Ch. 1600 to 1950 m: the proposed canal follows the existing canal along this short
stretch due to the potentially large earthwork quantities if the transmission line is
followed. Following the transmission line is still an option if the earthworks’ cuts are
feasible.

e Ch. 1950 to 2500 m: the proposed canal continues to follow the transmission line
until ch. 2350 m where it converges with the existing canal and continues to Ward
Road. At this point there are two options for the conveyance of water to the power
station.

0 Option 1: this option stops at Ward Road and enters the penstock intake at
this location.

o Option 2: for this option the canal continues past Ward Road to approximately
ch. 2800 m before entering the penstock intake.

2.1.7 Burial of Transmission Line

In order to construct the canal along the existing transmission corridor, the current 11 kV
transmission line will need to be removed and reinstalled. The line will be buried for the
entire length of the canal.

16 December 2011
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2.1.8 Penstock Installation

A penstock is required to convey the water from the canal to the power station. The
penstock will either be a single approximately 1.8 m diameter pipe, or two approximately 1.3
m diameter pipes. There are two penstock options associated with the two canal options.

e Canal Option 1. The penstock route starts from the lake-side of Ward Road and
traverses 320 m under the road and down to the proposed power station. Most of the
penstock route, except the road crossing, is likely to be above ground. The penstock
will need to traverse over the small gully on the north side of Ward Road so that this
water course with its vegetation is maintained.

e Canal Option 2. The penstock starts about 250 m downstream of Ward Road
adjacent to an old slip that runs 120 m from the race down the hill to the proposed
power station.

Foundations and anchor blocks for the penstocks will be constructed from reinforced
concrete. The penstock material is yet to be selected, but is likely to be either high-density
polyethylene (HDPE), glass-reinforced plastic (GRP), concrete, or steel.

2.1.9 Power Station Construction

The power station will house hydro-generation equipment, such as an inlet valve, generator,
exciter, governor, and controller/plc, which will all be mounted on a concrete foundation. The
transformer and switch gear will be located outside the power station, but within a fenced
compound to prevent unauthorised access. These items require significant lead design and
delivery times.

2.1.10 Lake Kaniere Boat Ramp Upgrades

The minimum lake level will not be changing under the proposed scheme and will remain at
RL 131.83 m. However, in order to provide for amenity access to the lake at all times, minor
upgrades to the existing boat ramps at Sunny Bight and Hans Bay are required. The boat
ramp at Sunny Bight will be extended by an additional 7 m, which results in an additional 0.4
m water depth (refer to RILEY dwg 10KNF/RUG-132 rev.0). This will increase the amenity
over what is currently experienced. The boat ramp at Hans Bay currently has limited access
to the lake at low lake levels, and the only work considered feasible is erosion protection
works at the downstream end of the ramp (refer to RILEY dwg 10KNF/RUG-131 rev.0).

2.1.11 Commissioning and Testing

Prior to start-up, a series of tests will be performed on the generating equipment to confirm
system suitability and compatibility with the electricity grid. Commissioning tests will include
standard electrical tests. Mechanical and communications systems will be tested and
inspected during this phase of the project to ensure the power station is ready for operation.
Diagnostic activities will focus on testing procedures and fault analysis. Physical
adjustments may be carried out on parts of the scheme at this point. After commissioning,
the scheme will be handed over to TrustPower's West Coast operations and maintenance
crew.

16 December 2011
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2.1.12 Site Rehabilitation

The main goal of site restoration is to rehabilitate any disturbed ecosystem attributes to their
pre-existing conditions. Topsoil will be re-applied and construction areas will be re-graded
with due consideration to natural drainage patterns. Temporary construction areas will be
reseeded or replanted with native species; however, cleared areas around canal alignment
will remain free of trees. Details of this rehabilitation are outlined in the Landscape
Rehabilitation Plan.

2.2 Construction Methodology and Programme

TrustPower intends to construct the Kaniere Forks HEPS enhancements as a single
continuous project utilising a number of specialist contractors and sub-contractors working
collaboratively as required throughout the procurement, construction, and commissioning
stages of the scheme. The main construction phase, including landscape rehabilitation, will
take approximately 48 weeks.

The various components of the project are listed below in the approximate order of
construction. For a preliminary project programme, refer to Appendix B.

1. Survey/geotechnical. Prior to construction, a registered land surveyor will set-out the
construction site and use stakes to mark the boundaries of all project components,
including the canal alignment, earthworks disposal areas, temporary works area, and
the access road. Any existing underground infrastructure on the property will be
located and marked with stakes after consultation with the appropriate authorities.
Geotechnical investigations (an excavator digging test pits) will also be carried out
prior to main construction activities to verify existing ground conditions. Test pits will
be backfilled once they are logged by an engineering geologist.

2. Ecology. The project terrestrial ecologist will identify all trees of interest along the
canal and access road alignment, which will be avoided where possible.

3. Commence rehabilitation/enhancement of the existing Hokitika potable water pipeline
access track down true left of Kaniere River. Beginning from the Ward Road end and
working towards Lake Kaniere, the existing track will be re-graded and re-surfaced
with screened excavated material (AP200 or similar) with an average thickness of
200 mm to provide a relatively smooth surface for cyclists and walkers. A number of
shallow fords will be located at various points to allow natural groundwater to flow
across the path. This can occur concurrently with the work undertaken in the items
5-7 discussed below.

4. Lake Kaniere boat ramp upgrades. The Sunny Bight boat ramp will have a 7 m long,
6 m wide, and 125 mm thick reinforced concrete slab installed at the end of the
existing concrete boat ramp with rock armouring 0.5 m thick around the edges. This
work will occur when the lake level is near its minimum so the area around the end of
the boat ramp can be adequately dewatered. The Hans Bay boat ramp will have
selected 100 mm to 500 mm rock armouring placed at its toe to ensure the existing
scour hole does not increase. This work can be undertaken at any lake level, but
preferably when it is below 0.5 m on the Lake Kaniere staff gauge.

Temporary works and disposal areas identified and cleared.

Vegetation clearance. Starting from Wards Road the construction corridor under the
power lines will have vegetation removed and unsuitable material will be hauled to
approved disposal areas either at Wards Road location or other approved locations.

16 December 2011
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7. Access right-of-way. The first task undertaken following vegetation clearing will be
the construction of an access track along the canal alignment to facilitate the
movement of heavy machinery. Access track construction will proceed from Ward
Road to enable the Lake Kaniere walkway to remain open during this task. Typically
25-45 tonne excavators and 20-30 tonne dump trucks will be preparing the
accessway, undertaking bulk excavation, and transporting spoil to disposal areas. At
the disposal areas D4 to D7 bulldozers (approximately 8 tonne to 26 tonne) will
remove debris and spread spoil, while 25 tonne excavators may also be used to
spread spoil at dump ground. 10 tonne vibrating rollers will compact fill in thin layers
(400 mm or less) over temporary access area by powerhouse. Where low areas
along the accessway are encountered, fill will be placed as required to build up the
ground level to design level. When the accessway construction nears ch. 500 m, the
Lake Kaniere walkway will be closed and clearance work along this area will
commence with smaller equipment that can work in the reduced construction
corridor.

8. Canal excavation. The canal excavation will begin from the Ward Road end and
continue towards Lake Kaniere. The extent of works will be marked clearly so that
unnecessary vegetation clearance does not occur. The canal will be excavated with
10-25 tonne hydraulic excavators and smaller trucks to haul to the fill and disposal
sites with equipment as discussed in item 7 spreading and compacting as required.
The estimated rate of excavation and spoil removal for this stage is 1,500 m®/day,
with the number of truck movements likely to be around 120 per day during the bulk
excavation period. Based on removing the maximum 120,000 m® loose volume of
material, the estimated duration for this work is 20 weeks assuming a six day working
week and 50% downtime due to weather, logistics, and scheduling.

9. Lake Kaniere intake. Topsoil will be excavated and the existing culvert between the
intake and ch. 000 m will be removed with spoil taken to Ward Road using on-road
20 tonne trucks. A new culvert will be installed beneath Kaniere Road. The existing
tunnel will be excavated and exposed, and a new box or concrete culvert will be
installed and covered with material and re-vegetated. Access to Hans Bay Road will
be maintained during this construction.

10. Penstock. The same methodology will be employed for both penstock options. The
penstock will be installed from the lowest point at the power station and constructed
upslope. The penstock will be supported on pre-cast concrete pedestals excavated
into the existing ground.

11. Power station. The power station site will be excavated to founding level
approximately 4 m below the Kaniere River level to allow for the installation of gravel
substrate if required and the construction of a concrete foundation to encase the
turbine. At this depth dewatering through pumping and/or well-pointing may be
required. The power station will have a reinforced concrete sub-structure below
ground and either steel or reinforced concrete super-structure above ground. It will
be constructed using conventional methods, with reinforcing steel and structural steel
fabricated off-site. All mechanical and electrical plant and equipment will be trucked
to site and stored in the temporary work area. Truck loads will vary from 1 to 5
tonnes for smaller components, and up to 20 tonnes for the generator.

12. Tailrace. The tailrace will be approximately 150 m long and transfers water from the
power station to Kaniere River. Excavation of the tailrace will commence from the
power station towards Kaniere River, with the first section of the race will about 9 m
deep as it exits the power station. The tailrace at this point will be a rectangular
reinforced concrete structure that will transition into a trapezoidal earth channel with a
wider cross-section as it approaches the river. A temporary coffer dam will be
required at the confluence with the river to allow completion of the tailrace.

16 December 2011
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13. Landscaping and trench reinstatement. Upon completion of the works the walkway
will be installed and gravel placed to provide a good surface for walkers and cyclists.
Landscaping and re-vegetation will be carried out progressively as work areas are

completed.

16 December 2011
Riley Consultants Ltd



Kaniere Forks and McKays Creek HEPS - Enhancements - Draft Construction Plan
RILEY Ref: 10KNF/RUG-A Page 8

3.0 McKays Creek HEPS — Enhancement

3.1 Construction Activities

The works to be completed as part of the McKays Creek HEPS enhancement have been
divided into discrete sections and described below. Conceptual design drawings of the
proposal are presented in Appendix C. The following are the key objectives with regard to
construction activities:

e Where possible, works and vehicle movements will be confined to the already
modified envelope of the McKays Creek infrastructure to minimise damage to
indigenous vegetation and habitats.

e When working in unmodified indigenous vegetation, the construction works and
vehicle movements will be confined to the smallest corridor possible and direct
impacts on adjacent indigenous vegetation will be avoided.

e Construction access routes that are off public roads but through conservation land or
across private land will be managed in a way that is compatible with the construction
site (to avoid adverse effects outside the construction envelope).

3.1.1 Upgrade Existing Weir and Intake

The existing McKay’s Weir is a 36 m wide sharp-crested weir across the Kaniere River. The
only modification required is a small increase in height over part of the weir to enable
accurate monitoring of the downstream flow. This is considered equivalent to a maintenance
activity.

3.1.2 Replacement of Coal Creek Flume

Coal Creek flume is constructed of timber and currently operates at its full capacity. The
existing flume is not able to be upgraded to the proposed flow and will require total
replacement. A new pipe bridge will be constructed at this location to convey the increased
flow. This will be a similar structure to the Blue Bottle Creek siphon constructed in 2008,
which is located on the same canal approximately 1 km downstream.

3.1.3 Increasing Embankment Height

The existing race for most of its length has the capability of conveying the proposed increase
in flow. Some minor maintenance, such as cleaning and smoothing the existing race invert
and sides, and increasing the embankment at some locations, will need to be undertaken.
This is considered nothing more than a maintenance activity.

3.1.4 Tunnel Bypass

The existing 430 m long tunnel does not have sufficient capacity to pass the proposed
increase in flow. Three options exist for flow conveyance at this point (refer RILEY dwg
08MKY/KWU-150 rev.0).

o Option 1: Refurbish the existing tunnel through conventional maintenance methods.
This may not increase the tunnel’s capacity.

e Option 2: New tunnel on the same alignment as the existing tunnel. This can be
designed for the increased flow.

16 December 2011
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e Option 3: Bypass the tunnel with a canal to the south of the existing tunnel alignment.
This option generally follows the existing access track between the tunnel portals.

3.1.5 Headpond, Penstocks, and Power Station

The existing forebay structure is a simple concrete lined section of the race that widens as it
leads up to the intake gates. The forebay has a normal operating range of 1.95 to 2.0 m and
outflows to the penstocks are controlled by two hydraulically actuated gates at the intake
structure. The forebay will be replaced with a larger headpond to provide buffer storage and
will include the intake to the new penstock and power station. This arrangement is
presented in RILEY dwgs 08MKY/KWU-122 & 123.

The existing penstock may be retained if it has adequate remaining design life. Alternatively,
single or double penstocks will be installed from the new headpond to the power station.

In the power station the existing generation equipment is over 70 years old. For the
enhancement up to two new machines, of similar capacity to the existing turbine/generator,
will be installed. The machine(s) will be located in the existing power house, which will be
extended and/or modified for the additional equipment. The powerhouse is essentially a
concrete enclosure of the turbine and generator.

3.2 Construction Methodology and Programme

Due to the combination of maintenance-type works and specialist construction and
fabrication works, TrustPower intends to construct the McKays Creek HEPS enhancements
as a series of separate projects utilising a number of specialist contractors and sub-
contractors. The main construction phase will be governed by the solution chosen.

The various components of the project are listed below in the approximate order of
construction.

1. Intake and canal. The proposed works for the intake and canal are essentially
maintenance work. The Kaniere River weir will be nominally increased in height. The
existing canal invert and sides need to be cleaned and smoothened. A maximum of
300 mm is to be removed from the race invert at high spots and this excavated
material placed on the access road embankment beside the canal.

2. Coal Creek flume. It is proposed that a new pipe bridge across Coal Creek be
constructed at the same location of, or immediately adjacent to, the existing timber
flume. The pipe bridge will be constructed from two or three 1300 mm diameter pipes
in parallel. Detailed design will determine whether two or three pipes are utilised and
determine whether the flume’s existing concrete foundations can be reused for the
pipe bridge.

3. Tunnel. Material handling and safety considerations indicate that an internal diameter
of about 2.8 m is likely for the refurbished tunnel. This will provide more than
adequate capacity for the increased flow. It is estimated that approximately 1800 m?
of spoil will be removed during the tunnel refurbishment and widening. This material
will primarily be used by placing it on the canal embankments to remove the low spots
in the downstream race and to provide earthworks material to the headpond area.
Any material not suitable for earthworks will be disposed of at a location agreed with
the local landowner. A consideration of tunnel construction methodologies will be
developed during detailed design.

16 December 2011
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4.

4.0

4.1

Canal (tunnel bypass). If the canal bypass option is preferred, then the canal will be
excavated with 35-75 tonne diggers and 30 tonne trucks to haul to the fill sites as
agreed with the landowner. Estimated rate of excavation and spoil removal for this
stage is 1,500 m*/day. This work can be done at any time, and preferably while the
station is in operation to minimise the impact on generation output.

Headpond. The new headpond will be formed by engineered cut-to-fill earthworks
and lead to the new intake and penstock created adjacent to the existing race. It will
have a depth of about 2.5 m and a storage capacity of about 7600 m®. TrustPower
own the low-lying land adjacent to the forebay and the headpond will be sited on this
land. The spill and sediment removal facility will be retained or new facilities provided
in a similar location to suit the new configuration.

Penstock. The slope from the headpond to the powerhouse is steep (approximately
35 degrees) and the penstock will be provided with anchor blocks and supports
founded upon competent natural ground. Vegetation will need to be cleared from the
slope prior to penstock installation and erosion protection measures employed to
minimise run-off prior to works commencing. Exposed slopes will be re-vegetated
with low vegetation to control erosion over the longer term. Particular attention will
be paid to the interface of fill and concrete components with careful compaction of fill
adjacent to concrete features.

Powerhouse. The penstock intake and penstock would be constructed in parallel,
where possible, with the powerhouse. As the powerhouse structure, penstock and
penstock intake neared completion, the turbine and generator would be installed in
the powerhouse, together with ancillary equipment.

Tailrace. The additional flow from the enhancement will be routed through the
existing tailrace adjacent to McKay’'s power station. The outlet structure will be
modified, or an additional outlet to the tailrace provided adjacent to the existing power
station. Additional scour protection will be provided as necessary. Other than
maintenance work no tailrace modification is envisaged to be necessary, as the
existing tailrace is robust in size and over 700 m long.

Construction Resources

Equipment and Facilities

For each project there are a number of construction methodologies available to the
construction contractor and therefore a number of construction plant selections are possible.
It is anticipated that the contractor will adopt a conservative approach to construction using
standard construction equipment with some specialist selections where necessary. Possible
construction equipment and facilities that will be required to complete the projects are
summarised in Table 1.

Table 1: Summary of Construction Equipment and Site Construction Facilities

Equipment / Facility Use Scheme

TrustPower representatives,

Office accommodation construction contract supervisors, and Kaniere Forks / McKays Creek

contractors professionals.

65 tonne excavator

Excavation of tunnel bypass (if

required) McKays Creek

35 tonne excavator

Removal of vegetation and spoil for

construction of the access right-of-way. Kaniere Forks

16 December 2011
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25 tonne excavator

Excavation of canal. Excavation and
installation of culvert at intake. Cut-
and-cover of tunnel.

Kaniere Forks / McKays Creek

15 tonne excavator

Excavation of canal in narrow
construction corridor (ch. 000 to 500 m)

Kaniere Forks

4 x 20-30 tonne dump
trucks

Hauling spoil from work area to disposal
area.

Kaniere Forks / McKays Creek

D7 bulldozer (typical)

At bulk storage area spreading soil.

Kaniere Forks / McKays Creek

D6 bulldozer (typical)

At temporary works area spreading soil.

Kaniere Forks

10 tonne vibrating roller

Compacting temporary works area.

Kaniere Forks / McKays Creek

Bobcats and smaller
equipment

Grading walking tracks

Kaniere Forks

4.2 Labour

Detailed consideration of workforce requirements will be the construction contractor’'s
responsibility. It is anticipated that up to 30 personnel will be employed on each project at
different times depending on the workload. These will include contractors staff (i.e. truck,
excavator, bulldozer operators, power station construction staff, intake construction staff),
and also other sub-consultants (i.e. a mechanical and electrical installation crew there for a

short duration).

5.0 Environmental and Construction Management Controls

There will be a range of environmental and construction management controls employed
during the construction works to minimise the environmental effects of the works. These are
described in detail in RILEY report 10KNF/RUG-B (12 October 2011).
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