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CONTACT ENERGY
TE MIHI GEOTHERMAL POWER STATION

1. EXECUTIVE SUMMARY

Contact Energy (the Applicant) has engaged Traffic Design Group to examine and assess the traffic
planning effects arising because of its proposal to establish a 235 gross megawatt (MW) geothermal
power station near Lake Taupo.

This assessment is based on information provided by PB Power, the Applicants design consultants,
and details and describes the traffic and transportation needs and implications of the proposed power
station during its construction, maintenance and operational phases. Particular consideration has been
given to the likely extent and nature of all traffic related effects on the existing road network. It also
includes an assessment of the combined effects of this proposal with traffic generated by known
residential developments at Kinloch and Mapara Valley.

1.1 Potential Environmental Effects

From this assessment, it is confirmed that the potential traffic and transportation related environmental
effects of the Te Mihi Geothermal Power Station are associated with the construction operation and
maintenance activities.

1.2 Assessments Undertaken
The principal traffic engineering and transportation planning considerations have been assessed in the
preparation of this transportation assessment:

e areview of the traffic engineering rules in the District Plan

e the movement of construction vehicles to and from the site, including staff

e site access requirements and provisions, including the suitability of existing carriageway
facilities to service the site

e the transportation of over-dimension and over-weight loads to and from the site

Other considerations included:

e the existing transportation route carriageway characteristics, including widths, lengths, passing
opportunities, carriageway age, bridge details (structural integrity)

e  alternative transportation options

o traffic volume data on the State Highway (provided by Transit NZ) and local road network
(provided by Taupo District Council)

e additional traffic generated by residential developments at Kinloch and Mapara Valley
e road safety history of road routes, intersections and regional trends

e schools, school bus routes and community facilities

e national, regional and local land transport strategies

e |ocal intersection adequacy

e site servicing constraints relating to construction

e future roading improvements planned on the local road network

e comments from the Technical Focus Group meeting
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1.3 Results of Assessments

It is assessed that the existing road network is, and will continue to provide safe and convenient access
to and from the site. It is found, however, that several road improvements and mitigation measures are
recommended to ensure the road network will be well able to accommodate the predicted volumes of
traffic likely to be generated, during both construction and the day-to-day operation of the power station.

Specifically, the investigations confirmed:

e Oruanui Road / Poihipi Road intersection has an inadequate length of diverge taper on the
existing right-turn bay (for traffic slowing down to enter Oruanui Road). The right-turn bay
should be extended in accordance with Taupo District Council’s roading standards.

e Poihipi Road has insufficient seal width on the westbound traffic lane, to allow vehicles to pass
all right turning traffic unimpeded. The westbound lane should be widened near Oruanui Road
/ Poihipi Road intersection in accordance with the Taupo District Council’s roading standards.

e At the height of construction, it is recommended that a Construction Traffic Management Plan
(CTMP) be prepared and approved by Taupo District Council and Transit NZ prior to the
commencement of any construction associated with the project to limit the potential effects of
construction related traffic demands.

With the implementation of these recommended mitigation measures and the application of standard
roading design principles, the results of the traffic assessment report concludes that there are no traffic
or transportation effects of more than a minor nature that would preclude development of the Te Mihi
Geothermal Power Station as proposed.

1.4 Suggested Approach for Effects Identified

To avoid, remedy and mitigate any adverse traffic or transportation related effects resulting from the
establishment of the proposed geothermal power station, it is suggested that the Applicant be
responsible for implementing the following measures as possible conditions of consent:

1. upgrade of Oruanui Road / Poihipi Road intersection to improve existing right-turn bay and
west bound traffic lane seal provisions. All roading works should be designed and constructed
in accordance with Taupo District Council's engineering standards and to the satisfaction of
Taupo District Council's Engineering Manager

2. preparation of a formal CTMP to manage all traffic generated by the proposed development for
the full period of construction. The CTMP shall be developed to an acceptable standard and to
the satisfaction of Taupo District Council's Engineering Manager

With the adoption of these possible conditions, a good traffic and transportation outcome is anticipated.
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2. LOCATION IN ROAD NETWORK

Figure 1 shows the location of the proposed development site in relation to the surrounding road
network hierarchy as defined by the Taupo District Plan. Figure 2 shows the location of the site in
relation to the neighbouring road network and its hierarchy.

Located in the centre of the North Island, Taupo is well connected and serviced by New Zealand's
national roading system. In addition, Taupo District has an excellent roading network that suitably
interconnects with the national routes.

As can be seen from Figure 2, the proposed development site is located some 10km north of Taupo
and approximately 5km west of the existing Wairakei Geothermal Power Station on vacant pastoral
land. In this location, the proposed site is well located with ample options for transporting people and
goods by road. It is anticipated that most heavy construction and over-dimensioned goods will be
delivered to the site by large vehicles using the national state highway network. Although not yet
confirmed, it is additionally expected that most of these deliveries (i.e. parts not fabricated within the
North Island or on-site) will travel to the proposed development from other centres including Hamilton,
Auckland, Rotorua and Tauranga. Imported, specialised machinery components are anticipated to
arrive by road from either the Port of Tauranga or Port of Auckland.

Figure 2 also confirms the principal access route to the development site will be from Taupo via SH1 /
Poihipi Road (Regional Arterial) and Oruanui Road (Collector). This route is expected to cater for the
bulk of the construction traffic including the majority of earth moving machinery, concrete deliveries,
tradesmen / sub-contractors and small goods deliveries.

3. NATIONAL, REGIONAL AND LOCAL TRANSPORT STRATEGIES

3.1 National Transport Strategy

The New Zealand Transport Strategy is the national guide document, issued by the Minister of
Transport, to direct transportation outcomes in New Zealand. Its vision is:

By 2010 New Zealand will have an affordable, integrated, safe, responsive and sustainable transport
system”

The strategy is underpinned by four key principles. These are:

e  Sustainability - “To ensure that transport is underpinned by the principles of sustainability and
integration, transport policy will need to focus on improving the transport system in ways that
enhance economic, social and environmental wellbeing, and that promote resilience and
flexibility. It will also need to take account of the needs of future generations, and be guided by
medium and long term costs and benefits”.

e Integration - “It is intended to facilitate integration, cooperation and collaboration between
stake holders to ensure the efficient use of existing and new public investment”

e  Safety — “The principles of safety and responsiveness are clearly identified”.

e Responsiveness — “The diverse needs of urban and rural communities need to be
recognised”.
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Based on the transport assessments undertaken and recommendations made in this report, these
principles have been recognised. The traffic and roading effects of the Te Mihi project are assessed as
not directly compromising any of the above principles. Further, the use of the existing road
infrastructure with enhancements to improve both safety and efficiency is a direct application of these
principles.

3.2 Environment Waikato — Regional Land Transport Strategy 2006 - 2016

An assessment of the objectives of Environment Waikato's Regional Land Transport Strategy (RLTS),
as they apply to the power station project, has been undertaken.

The strategy recognises the Taupo Growth Management Strategy (referred to earlier in this report).
Section 15 of the RLTS describes implementation of the RLTS for Taupo as part of the sub-region. The
key actions relevant to this application are identified in two categories as follows:

Category Action / Strategy
Role of Modes e Road transport is expected to remain the most significant mode for
some time
e  Passenger transport will be developed with the growth of demand in
growth cells identified in the Growth Strategy 2050
e  There will be a growing role for walking and cycling

Demand Management Strategy e Integrate land use and transport planning to reduce the need to
travel long distances

e Strong encouragement of walking and cycling as alternative
transport modes

e As future growth cells develop, passenger transport will become
more viable

Table 1: Regional Land Transport Strategies for Taupo

The table shows that successful transport demand management relies on development through
incorporation of integrated land uses. Insofar as the proposal is concerned, the traffic related effects of
the proposed development can be readily accommodated on the existing road network, subject to the
implementation of several improvements. As such, it is evident that the proposal will have no effect on
the strategies, objectives and implementation of the RLTS.

3.3 Long Term Council Community Plan (LTCCP) 2006 — 2016

Taupo District Council has recently publicised its LTCCP for 2006 to 2016. This document confirms the
key transportation activities planned for the local roading network in vicinity of this proposal.

By way of a summary, Council has a substantial focus in its current LTCCP programme relating to
enhancement of the contributing local road network to accommodate future growth west of Taupo. This
particularly includes improvements to and adding capacity to:

e Mapara Road

e  Poihipi Road

e Acacia Bay Road

e  Norman Smith Street

e Second Taupo River Crossing to improve access to the Taupo Town Centre

e Alleviating traffic on the existing SH1 between Poihipi Road and Taupo Town Centre by
construction of the East Taupo Arterial (ETA)

e  Planning for the WeKA
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Based on these identified improvements, it is confirmed the proposed works will provide long-term
enhancements to the local road network. The planned development is ideally placed to support the
improvements as defined in the LTCCP programme.

4. EXISTING ROAD ENVIRONMENT

4.1 Oruanui Road

Oruanui Road will provide the only access to Te Mihi Geothermal Power Station during construction
and will service the facility after commissioning in 2011.

Oruanui Road is classified as a Collector road in the Taupo District Plan, and links Poihipi Road with
SH1 (further to the north). It primarily services pastoral farms, and provides an alternative route for
motorists travelling between Kinloch and other centres to the north of Taupo, bypassing Acacia Bay and
Wairakei. It also provides a connection with Link Road (a Collector road), some 3 km from the Poihipi
Road intersection. Oruanui Road is a designated school bus route. It also supports the Taupo Sales
Yards, Taupo Pony Club and a truck effluent station.

Oruanui Road traverses over gentle rolling countryside with a generally excellent alignment and good
geometric elements. It has a posted speed limit of 100km/h and has a cross sectional profile consisting
of 2 x 3.25m lanes with sealed shoulders ranging between 0.25m and 0.55m in width. The road has
centreline markings along its full length with lane line markings on several horizontal curves. Other
features include edge marker posts, curve advisory signs and directional signs to further delineate and
guide motorists.

Overall, and from on-site inspections undertaken during this assessment, it is considered that the road
provides a good level of service and is well matched with its classification and regional function.

Photo 1 shows the general geometry and carriageway features of Oruanui Road.

Photo 1: Oruanui Road facing south towards Poihipi Road
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4.2 Oruanui Road / SH1 Intersection

Oruanui Road intersects with SH1 to the north of the proposed development, some 23km north-west of
Taupo. This is a ‘T’ shaped intersection controlled by formal Give Way signage and markings with all
Oruanui Road traffic yielding to SH1 vehicles. On-site inspections have confirmed the intersection is
well channelised and has excellent inter-visibility, with sight line measurements exceeding 300m in both
directions along SH1.

The intersection has a right turn bay on SH1, a flag light and sealed tapers in accordance with Transit
NZ and Austroads intersection standards and guidelines. Photos 2 and 3 illustrate the excellent sight
lines afforded at this intersection.

Photo 3: Oruanui Road / SH1 intersection looking south

4.3 Link Road

Link Road is classified as a Collector road and is aptly named as it provides an alternative link between
Oruanui Road and SH1. The road has a speed limit of 100km/h and has an average sealed
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carriageway of 7m. The alignment and carriageway provisions of this road are considered to be
appropriate for its intended function and general location.

An on-site route inspection confirms Link Road has no formal carriageway markings and only a minimal
level of edge marker posts and supplementary curve advisory signage to guide motorists.

Link Road was observed to be used by heavy haulage trucks and over-dimensioned vehicles. These
loads appear to be arriving from the north and south, off SH1, and travelled south on Oruanui Road
(towards Poihipi Road) and then in turn towards Kinloch. In addition, Link Road is also used as a school
bus route, where pupils wait outside their homes to be collected.

At its eastern end, Link Road connects with SH1 about 19km north of Taupo. This intersection is a
Give Way priority controlled. It is well channelised and has good level of pavement markings, in
accordance with Transit NZ standards. In addition, the intersection has a flag light (opposite Link
Road), and has additional seal widening on SH1 to provide for all turning and acceleration
requirements.

There is over 300m of sight inter-visibility available at this intersection, which complies with Transit NZ's
national requirements. These available provisions are further illustrated in Photos 4 and 5 below.

Photo 5: SH1/Link Road looking south along SH1
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At its western end, Link Road intersects with Oruanui Road at a Stop controlled intersection. This
intersection has good signage and pavement marking provisions, with measured inter-visibility of 350m
to the south and 150m to the north, on Oruanui Road. The alignment of Oruanui Road limits the
available sight line provisions towards the north, and with these limitations, the intersection is
appropriately controlled by a Stop sign.

The intersection has no right turn bay provisions on Oruanui Road and, although well channelised, has
no additional seal provisions to satisfy turning and acceleration requirements.

Photos 6 and 7 further illustrate the layout and features of this intersection.

Photo 6: Oruanui Road / Link Road looking south along Oruanui Road

Photo 7: Oruanui Road / Link Road looking north along Oruanui Road

Note: limited sight vision in this direction due to horizontal alignment of Oruanui Road.

4.4 Poihipi Road

Poihipi Road is classified as a Regional Arterial road and has a posted speed limit of 100km/h. It
provides an important east-west link between SH1 and SH32. The road provides the only access to
Kinloch, a popular lakeside holiday settlement that is situated some 22km northwest of Taupo. The
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existing geometry of Poihipi Road is appropriate and well matched for the road’s classification and
regional strategic function.

Various carriageway measurements have been taken and these confirm the road has a carriageway
typically ranging between 7m and 8m wide. The cross sectional profile of the road generally consists of
2 x 3.25m lanes with sealed shoulders varying between 0.25m and 0.75m. The entire length of Poihipi
Road is marked with a centreline and white edge lines. Additional edge marker posts and curve
advisory signage are also provided to guide motorists, particularly at night. These delineation features
have been installed and are well maintained in accordance with RTS5 “Guidelines for Rural Road
Marking and Delineation” standards.

Poihipi Road generally services the pastoral farms and lifestyle properties located on the north-western
fringe of Taupo and the holiday settlement at Kinloch. The Kinloch settlement has recently undergone
several changes including a new boat marina, residential subdivisions, and the opening of an
internationally ranked golf course. These new developments / recreational facilities are expected to
increase traffic demands on Poihipi Road in the immediate future.

4.5 Oruanui Road / Poihipi Road Intersection

The intersection of Oruanui Road and Poihipi Road is a ‘T’ intersection, controlled with Give Way signs
and markings. Oruanui Road intersects with Poihipi Road on the outside of a downhill, horizontal
curve. The intersection is appropriately channelised and is well defined with carriageway markings and
signage.

On the north-western corner of the intersection is a lay-by area. This area is used by rural school
buses, waiting to collect schoolchildren. Access to this lay-by is off Oruanui Road, approximately 25m
from the intersection.

The intersection has approximately 200m of visibility to the east (uphill) and over 400m to the west
(towards Kinloch). Austroads standards recommend 170m for Approach Sight Distance (ASD), and
253m for Safe Intersection Sight Distance (SISD), in a 100km/h speed environment. These provisions
are not available due to the location of a hill cutting, localised vegetation and the horizontal alignment of
Poihipi Road, to the east of this intersection.

Further investigations have however confirmed Taupo District Council's standards require a minimum
inter-visibility of 200m for all intersections on Regional Arterial roads. On this basis, the intersection
does comply with the local road controlling authority standards, albeit at a standard below Austroads
guidelines.

The intersection has a formal right turn bay, which is some 60m long including a hatched deceleration
taper. Based on the 100km/h speed limit of Poihipi Road, this treatment would ideally be 140m long to
be in accordance with Austroads standards. This subtle deficiency is further explored in more detail
later in this report.

Photos 8 and 9 below further illustrate the existing sight line provisions and layout of the intersection.

==

Contact Energy Te Mihi Geothermal Power Station "TRAFFIC DESIGN GROUP

9118 final 17 july 07



12

|

Photo 8: Oruanui Road / Poihipi Road looking west towards Kinloch

Photo 9: Oruanui Road / Poihipi Road looking east along Poihipi Road

Note: limited sight vision in this direction due to horizontal alignment of Poihipi Road, vegetation and hill cutting

4.6 Poihipi Road / SH1 Intersection

Poihipi Road connects with SH1, approximately 1km north of Taupo. The intersection is a ‘T shaped
connection having two separate lanes for Poihipi Road traffic to give way to SH1 vehicles. SH1, in this
locality, operates with two northbound (uphill) lanes and one southbound lane (toward Taupo). The
intersection contains a separate right turn bay on SH1 and a southbound merge / acceleration bay for
right-turning traffic exiting Poihipi Road.  Photos 10 and 11 illustrate the general layout and
configuration of this intersection.

The posted speed limit of SH1 and Poihipi Road is 80km/h, due in part to the close proximity of
residential dwellings. It provides a buffer between the urban area of Taupo and the open state
highway.

Overall, the intersection is well channelised, and has an appropriate standard of signage and pavement
markings in accordance with Transit NZ requirements. There is approximately 260m of sight available
to the north and some 305m to the south.
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Photo 10: Poihipi Road looking east towards SH1

Photo 11: Poihipi Road / SH1 intersection looking south along SH1

4.7 Other Roads Utilised

The proposed development will require significant volumes of raw and imported materials to be
delivered to the site during construction. Some of these deliveries will include gravel materials for the
construction of the proposed access road and parking areas, building foundations, and for under the
new steam pipelines to assist maintenance access.

At present, there are two known quarry sites in the Taupo region that could be sourced for the supply of
gravel. One quarry is located on Poihipi Road, approximately 5km from the development site while the
other is located near the Taupo Centenary Racing Circuit, off Broadlands Road, approximately 12km
further to the east.

Tests will first be undertaken to ascertain the appropriateness and structural integrity of the gravels
available at both quarries. Based on supplementary information provided by Contact Energy, it would
appear these existing quarries are regularly sourced for gravel materials to assist with the construction
of roads and building platforms in Taupo. As such, it is anticipated these local materials will be suitable
and will be sourced during construction of the proposed Te Mihi Geothermal Power Station.
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Site investigations have confirmed the likely additional road routes to be used to cart materials from
these quarries will include View Road (Collector), Aratiatia Road (Collector), SH5 and Broadlands Road
(Regional Arterial).

These roads are all currently used by haulage vehicles removing gravels from the quarry off Broadlands
Road travelling to the north. This haulage road route is also a designated / signposted by-pass for
motor enthusiasts wishing to access the Taupo Centenary Racing Circuit during race meetings and the
annual Al international event.

All of these roads have a posted speed limit of 200km/h and have excellent carriageway provisions,
with seal widths ranging between 6.5m and 7.5m. These roads are easily able to accommodate regular
haulage deliveries from the quarry to the development site. Indeed, haulage contractors were observed
travelling from the quarry near Broadlands Road past the development site, travelling along the
designated bypass onto SH5, SH1, Link Road, Oruanui Road and Poihipi Road (heading towards
Kinloch). As such, these movements confirm the anticipated haulage route to the development site
from the quarry is readily accepted by local operators.

d. TRAFFIC VOLUMES

5.1 Oruanui Road

The following table summarises the Annual Daily Traffic (ADT) and peak hour data for Oruanui Road
recorded by Taupo District Council.

Road Section Peak hour ADT Month/Year
AM PM (two-way)
Oruanui Road between Poihipi Road and sale yards 103 131 1,108 Apr 2005
Oruanui Road between sale yards and Link Road 81 113 1,075 Apr 2005
Oruanui Road south of Tuhingamata Road 54 79 715 Feb 2007
Oruanui Road south of SH1 32 49 512 Apr 2005

Table 2: Traffic Count Data for Oruanui Road

From this information, the following graph has been prepared to illustrate the pattern of hourly traffic
flows during a weeklong period on Oruanui Road.
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Graph 1: Daily/Hourly Traffic Flow Variation
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As can be seen, traffic volumes range between 100 vehicles per hour (vph) during the morning peak,
and 140vph in the late afternoon / evening peak. The weekend flows are considerably lower than
weekday flows, with weekend peak flows of around 100vph. These volumes are generally small, and
are within the traffic carrying capacity of the route.

5.2 Poihipi Road

The following table summarises the ADT and peak hour data for Poihipi Road recorded by Taupo
District Council. The counts were mainly obtained during peak summer periods. As such, these
volumes are considered to provide a fair representation of current, maximum traffic conditions for these
roads.

Road Section Peak hour ADT Month/Year
AM PM
Poihipi Road, west of SH1 410 553 5,373 Jan 2006
Poihipi Road, between Acacia Bay Road and Waitere Road 240 316 3,365 Jan 2004
Poihipi Road, south of Tukairangi Road 203 281 2,808 Oct 2001
Poihipi Road, north of Tukairangi Road 298 407 3,903 Jan 2007
Poihipi Road, west of Oruanui Road 221 279 3,336 Feb 2006

Table 3: Traffic Count Data for Poihipi Road

The following graph has been illustrate the pattern of hourly traffic flows during a week long period on
Poihipi Road, west of SH1. These volumes are considered typical for Poihipi Road.
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Graph 2: Daily / Hourly Traffic Flow Variation

Again, these volumes remain within the ordinary traffic-carrying capacity of the road itself.

5.3 Link Road

The following table summarises the ADT and peak hour demands for Link Road, as recorded by Taupo
District Council in April 2005.
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Road Section Peak hour ADT Month/Year
AM PM
Link Road east of Oruanui Road 37 40 391 Apr 2005
Link Road west of SH1 26 29 303 Apr 2005

Table 4: Traffic Count Data for Link Road

These flows are assessed as minimal and the road’s existing intersection controls (located at either
end) are well designed to safely integrate these demands with the expected range of vehicle types

accessing the development from this direction onto Oruanui Road and SH1.

54  State Highway 1 (SH1)

The following table summarises the AADT and peak hour data for SH1 recorded at three locations in

this general vicinity.

Road Section Peak hour AADT Month/Year
AM PM (two-way)
SH1 south of Norman Smith Street 3,191 | 2,547 28,269 Feb 2006
1,508 | 2,007 22,921 Jun 2006
1,649 | 2,053 24,255 Sept 2006
SH1 north of Huka Loop Road 657 915 11,429 Feb 2006
(2 km north of Poihipi Road) 450 719 8,286 Jun 2006
499 799 9,054 Sept 2006
SH1 100 metres past Palmer Mill Road 314 403 5,663 Feb 2006
(5 km south of Oruanui Road) 236 354 4,250 Jun 2006
274 379 4,589 Sept 2006
341 406 5,667 Nov 2006

Table 5: Traffic Count Data for SH1

As can be seen from the above details, the summer / holiday demands on SH1 are heavier than those

experienced during the winter months.

To further assess these seasonal variations, the following graph has been prepared to illustrate the
different hourly patterns as recorded at three different times of the year.
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Graph 3: Traffic Flow Variation

As can be seen from the graph above, peak summer flows are about 25% higher than recorded
throughout the remainder of the year. These variations illustrate Taupo's popularity as a summer

destination.
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55 Intersection Counts

Using all of the above data, and interpreting the peak hour volumes on the local roading network,
Figures 3 and 4 illustrate the current morning and evening peak hour traffic flows at the following three
key intersections:

i) SH1/Oruanui Road
i) SH1/ Poihipi Road
iii)  Poihipi Road / Oruanui Road

These traffic flows have been used in assessing the performance of the local road network as set out in
Section 12 of this report.

5.6 Holiday Periods

Taupo experiences significant changes in traffic volumes over holiday periods as also evidenced in the
traffic count details and graphs presented above. At these peak seasonal times, some queuing and
congestion on SH1 has been evident. These queues are due, in part, to the alignment of the state
highway through Taupo, and the inability of the existing intersections along this route to service these
more intense demands. To this end, Transit NZ and Taupo District Council expect the proposed ETA
route will greatly improve the operating efficiency and capacity of SH1 and the surrounding local
roading network to more sustainable levels.

It is noted that the proposed ETA route will not be built before the Te Mihi Geothermal Power Station is
planned to be commissioned. The detailed assessment that follows includes an assessment of traffic
volumes with seasonal fluctuations. As the majority of peak holiday demands are experienced on
statutory holidays, it is not envisaged that the planned proposal will cause any adverse effects during
these periods, as construction will be limited as staff will generally be on leave.

5.7 Traffic Growth

The Land Transport NZ Economic Evaluation Manual indicates that the typical growth rate on Urban
Arterial roads in the Waikato Region (which includes Taupo) is 2% per annum. The typical growth rate
for Strategic Rural roads is 3%, while other roads are 2.5%.

For the purposes of this assessment, a typical growth rate of 3% per annum to 2009 has been adopted
to determine the traffic related effects of the planned development. This rate is considered to be a fair
representation of the actual scale of peripheral residential and recreational developments and has been
applied to the key roads investigated for this development proposal. Figures 5 and 6 illustrate the base
traffic volumes for 2009 that also includes an assessment of the known residential expansion at Kinloch
and Mapara Valley.
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6. ROAD SAFETY

Land Transport NZ has recently published (July 2006) its report on road safety issues for the South
Waikato/Taupo area.

A search has been made of the Land Transport NZ recorded crash database (CAS) for the five-year
period (2002 to present) to determine the rate of accidents and causes on the main access routes to
the site. The search area included Oruanui Road, Link Road, Poihipi Road and their individual
intersections with SH1.

From this analysis, the following accident records have been obtained and the levels of accident
severity have been presented for each route.

6.1 Oruanui Road

A summary of the recorded accidents at Oruanui Road are as follows:
e  9recorded accidents involving 5 minor injuries and 4 non-injury
e  ‘“loss of control” being the dominant accident type
e no pattern to the location of the reported accidents
e no reported crashes at the Oruanui Road / SH1 intersection
e no reported crashes at the Oruanui Road / Link Road intersection

e 1accident in close proximity to the planned access road
There are no repeated patterns evident in these crashes and no simple dominant location that is of
concern. This is considered to be a satisfactory safety performance for the route. The five-year crash
history also shows that, in addition, there have been no reported crashes on all of Link Road or at its
intersection with SH1.

6.2 Poihipi Road

A summary of the recorded accidents at Poihipi Road and key intersections are as follows:
e  43recorded accidents involving 4 fatal, 2 serious, 12 minor and 25 non-injury
e  “loss of control”, “inexperience”, “alcohol” and “inattention” being the dominant accident types
e  apattern of “right-turn against” accidents occurred at Poihipi Road / SH1 (Refer 7.2.2 below)

These patterns are discussed in more detail as follows:

6.2.1  Poihipi Road (SH1 to Tukairangi Road)

As identified above, there have been four fatal accidents on Poihipi Road, all of which have occurred
between SH1 and Tukairangi Road. In addition, there has been one serious injury and eleven non-
injury accidents. Police crash records reveal that these accidents primarily involved a combination of
excessive alcohol, inexperience, high speeds and poor handling. In addition, many of these reported
accidents occurred during the late evening and early morning hours. Site observations have confirmed
Poihipi Road has good operating levels of service with the individual crash locations being widely
spread.
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6.2.2  Poihipi Road / SH1 Intersection

A total of 21 crashes occurred at the Poihipi Road / SH1 intersection. Some 16 of these accidents were
“right turn against” traffic movements and involved motorists failing to give way to oncoming,
northbound SH1 vehicles.

Analysis shows the actual crash rate for the Poihipi Road / SH1 intersection is 1.8 injury crashes per
year. Adopting Land Transport NZ's Economic Evaluation Manual guidelines, the typical crash rate for
an intersection with the traffic demands as measured at this site, would be 2.6 injury crashes per year.
This analysis shows the actual crash rate for the Poihipi Road / SH1 intersection is below the NZ
average for such intersections and therefore is considered an appropriate treatment.

6.3 Road Safety Summary

This road safety analysis has confirmed there are no accident trends near the site that could be further
impaired by the construction and establishment of the planned development. During construction
phase of the development, the level of traffic flows generated is expected to increase the number of
turning movements through the various intersections. The proposed intersection improvements
identified, and further explored later in this report, provide suitable engineering solutions to mitigate any
potential adverse effects created by an increase in traffic demands.

/. FUTURE ROAD IMPROVEMENTS

It is understood from the Environment Waikato’s Regional Land Transport Strategy, that several major
regional roading projects are planned to be constructed in Taupo District over the next 5 to 10 years.
Transit NZ, in partnership with Taupo District Council, plan to construct a new arterial bypass route
called the “Eastern Taupo Arterial” (ETA) in four separate stages between 2007 and 2011.

The intended route will bypass most of Taupo and will connect between SH1 (near the Taupo airport)
and the SH1 / SH5 intersection near Wairakei. This alignment will see the construction of a new bridge
over the Waikato River (near Huka Falls) and will ease traffic congestion within Taupo's central
business district. Implementation of the ETA is considered critical for the growth and prosperity of the
Taupo region.

Other proposed road works include the construction of a new “West Kinloch Arterial” (WeKA) to assist
traffic demands generated by ongoing residential development at Kinloch and at Acacia Bay.

The WeKA alignment is currently proposed to be built in two stages. Stage 1, the Poihipi realignment,
would run from a new roundabout on SH1 at the Huka Falls intersection along a realigned section of
Poihipi Road. Stage 2 would consist of a new road from Poihipi Road through the Mapara Valley
connecting with Whangamatu near Kinloch.

Taupo District Council's Growth Management Strategy (“Taupo District 2050, dated 2006") has
identified that the WeKA will be needed to service future residential and light commercial growth west of
Taupo. Once a detailed design has been completed, a formal Notice of Requirement will be made to
designate the route and protect it from future development. This is intended to be lodged and publicly
notified in 2007 for formal public submissions. At the time of completing this assessment, the route
designation has not been publicly notified.
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In summary, forward works programmes from Taupo District Council and Transit NZ (i.e. public
documents) have confirmed the following roading projects are planned and will be of significance to the
proposed construction and ongoing servicing requirements of the Te Mihi Geothermal Power Station:

e 2007 to 2010 ETA Stages 1-3

e 2010/2011 ETA Stage 4

e 2007/2008 Second River Bridge (design)

e 2008 t0 2010 Second River Bridge (construction)

e 2006/2007 Advanced planning for WeKA - Poihipi Road straightening investigation
e 2009 to 2016 Poihipi Road widening (construction)

Based on the expectations of the time need to suitable finalise and implement the majority of these
planned roading improvements, this evaluation has adopted the following timetable in its assessment of
the traffic related effects of the proposed development:

i)  the ETA will be completed by 2016

i) the first stage of WeKA will be completed by 2011, including a roundabout at the SH1/Poihipi
Road/Huka Falls Road

i) the second stage of WeKA will not be completed before 2016

It will be appropriate for these expectations to be suitably discussed and reviewed, as forward planning
for the project is further advanced.

8. THE DEVELOPMENT PROPOSAL

The new geothermal power station at Te Mihi will replace the existing Wairakei Power Station that is
nearing the end of its useful life. The Te Mihi Geothermal Power Station will generate around 235 MW
of electricity from the steam field located around the power station building.

The new power station will contain three units. The first two generating units would commence
operation in 2011 and the third unit would be completed in 2016. An alternative scenario involving the
operation of all three units in 2011 has also been assessed.

Figure 7 is a concept plan showing the indicative site layout. This shows a temporary site access
location some 800 metres north from the Poihipi Road / Oruanui Road intersection. Further details of
this access way are illustrated in a later section of this report.

During the detailed Te Mihi project development, it may be decided that a Binary Power Station would
be constructed instead. This report includes an assessment of this option if it is selected. When the Te
Mihi Geothermal Power Station is fully operational, almost all of the existing generating plant at
Wairakei would be phased out and decommissioned. The binary cycle power plant at Wairakei and the
plant at Poihipi would continue to operate.

The facilities and equipment that are required for the Te Mihi Geothermal Power Station include the
power station buildings, generation plant, cooling towers, interconnecting system, and condensing
piping, electrical switch gear, storm and waste water systems, other ancillary items and landscaping.
The electricity from the new power station would feed into the existing Wairakei-Whakamaru 220kV
transmission line that passes close to the proposed site.

For the three unit scenario, project design and construction is anticipated to take 29 months, with a
further two months to commission the second unit and another two months to commission the third unit.
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For a staged unit scenario, project design and construction is anticipated to be over 29 months, with a
further two months for commissioning of the second unit. Some preparatory work for the third unit
would be attended to during the construction of the first two units allowing completion of the third unit
within another 22 months.

o TRAFFIC GENERATION

9.1 Construction Traffic Generation

To determine the effects of construction traffic for this proposal, this assessment has included a
detailed evaluation of:

e earthworks and construction materials for on-site roading and infrastructure
e construction plant and heavy equipment
e construction staff and contractors

Each of these elements of traffic movement is evaluated in the following sections. In the initial phase,
the expected patterns are a direct function of the construction programme. The particular effects
related to the construction programme are described following the elemental description of construction
vehicle movements. It is intended that local improvements to the existing adjacent roads and
intersections, all the earthworks, and most of the civil / structural work will occur in the initial project
period involving construction of the 235 MW plant.

As previously described, this assessment examines three separate construction scenarios. These
options have been assessed separately to confirm the potential traffic related effects of the proposed
development, and the differing level of impact each option would provide. To recap, the three
development scenarios are:

1. construction of all three generator units by 2011
2. astaged construction of two units by 2011 and a third by 2016
3. construction of a Binary Plant by 2011

The construction of the Binary Plant is, in effect, of the same magnitude as the first development
scenario. Construction quantities and volume of large material deliveries will be about the same.

9.1.1  Site Establishment and Roading Upgrade

The intersection of Oruanui Road / Poihipi Road is recommended to be improved in the measures set
out later in this report. The site establishment works, construction of the new access road (from
Oruanui Road to the site), and completion of the roading upgrade at Oruanui Road / Poihipi Road is
expected to take some 10 to 12 weeks.

The site itself being pastoral land is generally undulating and will require some levelling to provide a
suitable platform for the proposed plant, car parking and the new access road. It is anticipated that all
site establishment works will be contained and sourced as in-situ materials, except for the need to
import aggregate materials to form the new access road, car parking area and the plants platform area.
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Contact Energy’s design consultants have estimated some 10,000 m? of aggregate will be required for
roading and general site surfacing. This will involve approximately 1,660! truck manoeuvres (half
arrivals and half departures), spread over a period of 6 to 8 weeks. These trips are those associated
with the construction of the new access road, i.e. the bringing of roading aggregate and equipment to
the site. Excess cut associated with the roading upgrade is included in the overall site cut-fill imbalance
as discussed below.

9.1.2 Earthworks

It is currently estimated that some 50,000 m3 of material would be excavated, and this would be
distributed around the site. It is accepted that some of this material may not be suitable as fill, so it has
been assessed that some 5,000 m3 would need to be carted off-site to a landfill. This would require
around 830 truck movements (415 arrivals and 415 departures). This work is expected to take up to
about 10 to 12 weeks to complete.

9.1.3 Civil / Structural Installation

It has been assessed by PB Power that there will be approximately 2,400 tonnes of reinforced steel,
3,000 tonnes of structural steel, 10,000m? of roof and wall cladding and 17,000m? of concrete required
for construction of the facility. This work is expected to occur over an 18-month period (89 weeks). The
predicted truck movements associated with these materials are summarised in the following table.

Material Amount of | Rate per | Total Loads Comment
material truck
Reinforcing steel 2,400t 30t 80 Assumes 30 x tonnes per load
Structural steel 3,000t 30t 100 Assumes 30x tonnes per load
Roof and wall cladding 10,000m? 200m? 50 Assumes 200m2 per load
Concrete 17,000m?3 6ms3 2,833 Assumes 6m? per load
Total 3,063 Arrivals

Table 6: Volume of Trucks for Civil/Structural installation

Taken altogether, the total of these combined deliveries can be expected to involve an average of
around six to ten truck movements a day to and from the site. However, and when particular stages of
construction are reached, there will be a series of major concrete pours involving a 6m3 load arriving
every five to ten minutes via ready-mix concrete trucks. Once the concrete pour commences, typically
early in the morning, concrete pouring will be relatively continuous throughout the day until the pour is
complete. This will enable concrete volumes of approximately 400 - 600m3 to be poured in one ten-
hour day. The largest individual concrete pour is expected to be for the turbine generator foundations
and will involve approximately 400m3 in total. Although not confirmed, Contact Energy does not
anticipate any concrete will be batched on site and all bulk quantities will be delivered by truck from
Taupo.

In order to achieve this in practice, a fleet of up to 20 ready-mix trucks will be required for major
concrete pours.
9.1.4  Large Plant Installation

The major units required for plant installation will involve a small number of over-dimensioned and
overweight loads. A few large tracked cranes will be required for construction along with other plant
such as earthmoving equipment, (although some of these can be broken down and transported in

1 Based on an average load of 12 m3 of aggregate material
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smaller components). Some of these may be required to be transported as over-dimension loads with
the appropriate permits required. It is assessed that four such loads will be required at the beginning of
the construction period.

The large loads for the permanent building and plant will consist of generator stators, at some 130
tonnes in weight, and the generator motors of around 80 tonnes. There will be a total of three
generators installed at the Te Mihi Geothermal Power Station. Other large loads include three
generator transformers of around 140 tonnes and the beams for the powerhouse overhead travelling
crane. These beams are some 23m in length and weigh 40 tonnes.

Other large components may include condenser sections and pressure vessels. Overall, however, the
total number of large loads will be small with about 22 overweight / over dimension loads due to the
proposed development. These deliveries are expected to occur over a six-week period prior to the start
of each turbine unit. The movements of these loads are described in Section 10.

9.15 Construction Staff and Contractors

Contact Energy has confirmed the construction workforce is expected to increase progressively up to a
maximum of around 400 staff at any one time when construction is at its peak. Most will arrive in
private vehicles although some staff may be collected in mini-buses. It is recommended that travel
planning be actively managed by the contractor to minimise traffic on the road as part of the suggested
Traffic Management Plan (see section 14). The traffic generation from on-site workers for this project
has been based on the following graph which plots the expected full-time equivalent (FTE) workforce
over the duration of an expected 33-month construction and commissioning period (all three units
constructed in 20112).

Example of Expected Construction Workforce
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Graph 4: Expected Construction Workforce

The graph shows a peak workforce of around 400 FTE staff sustained for a period of approximately 15
months based on an expected construction programme of approximately 33 months including the
commissioning period. Parking on-site is intended to be provided to accommodate this demand.

2 Source: Contact Energy and PB Power
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9.1.6  Construction Programme

The expected construction and commissioning period to complete the three-unit, nominal 235MW plant
is 33 months. However, construction programming has been considered for both a compressed and
extended construction period.

Peak truck traffic generation from the site is expected to result from the earthworks and concrete
pouring operations. The intensity of traffic generation from these activities will be largely unaffected by
the construction programme implemented. The predominant effect that the ‘likely’ and ‘extended’
construction programmes will have (apart from duration), over the compressed programme is that they
will reduce the intensity of truck movements generated by activities other than earth work and concrete
pouring.

The net change in intensity of truck movements between the ‘likely’ and ‘extended’ scenarios is
expected to be negligible. The ‘extended’ scenario will, however, have more days with no, or very low,
site generated truck traffic.

9.2 Operational Traffic Generation

Once the power station is fully commissioned, it is expected that the plant will be operated remotely
from Wairakei. Roving operators would visit Te Mihi regularly to check the state of equipment,
undertake testing and to perform maintenance. These staff will be based at Wairakei and will use the
internal on-site roading system to visit Te Mihi rather than along Poihipi Road and Oruanui Road.
Some staff may choose to use the public roads instead and it has been assessed that up to about two
staff per day will use the public roads to enter the Te Mihi Geothermal Power Station from Oruanui
Road.

The typical operational traffic generation of the site will involve up to four vehicle trips per day.

Throughout the life of the plant, there will be times when major components are shut down for
maintenance and overhaul. During these times, more traffic will be expected than during day-to-day
operations. Notwithstanding this, the traffic generated will be significantly less than during the
construction period.

9.3 Traffic Generation Summary

Traffic generation during construction will be obviously greater than will occur with outgoing long-term
operation of the power station. The following Table 7 shows the expected construction and
commissioning programme, based on advice from Contact Energy’s engineering design consultants
and PB Power. The analysis is based on the upper limit of construction and foundation work expected.

EPS Power Island Construction contract NTP Unit 1 STG delivery Unit 1 take-over

} ! {

Activity -7 6 5 4 3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

Detailed Design &@&&&&&@

Site Establishment

Earthworks

Access Road

Civil/Structural Installation

Plant Installation - U1

Plant Installation - U2

Plant Installation - U3

Testing and Commissioning - U1

Testing and Commissioning - U2

Testing and Commissioning - U3
Table 7: Expected Construction and Commissioning Programme to complete the nominal 235MW plant
(all three units by 2011)
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The programme indicates that the peak truck traffic generation from the site will occur over a two month
period when both civil works and plant installation are occurring at the same time.

The following Table 8 shows the expected truck traffic that will be generated from the construction
activities detailed in Table 7, allowing for a six-day working week.

Activity Hours of Duration of Total Trucks over Expected Expected Peak
Operation Works Duration of Works Number of Hour Truck
(Half Arrivals, Half | Trucks per Day movements
Departures) (Average)

Site establishmentand | 7am-7pm | Up to 12 weeks 1,660 23 8

access road

Earthworks 7am—7pm | Upto 12 weeks 830 12 8

Civil/structural 7am-7pm | Up to 80 weeks 6,100 13 8

installation

Plant installation 7am—7pm | Up to 40 weeks 2,000 8 8

Testing and 7am-7pm | Up to 30 weeks 120 1 4

commissioning

Finishing works and 7am - 7pm Up to 8 weeks 330 7 4

demobilisation

All works 7am - 7pm 140 weeks 11,040 64 N/A

Table 8: Expected Truck Movements to Complete the 235MW Plant
These vehicles have been assessed on the construction of all three units or the binary plant by 2011.

For the staged scenario, it is expected that 80% of the truck traffic volumes will be generated by the
construction of the first two units by 2011. The remaining 20% will be generated in 2016 for the
construction of the third unit.

Workforce traffic movements from the development site are expected to be in the order of 320vpd
during the upper limit of construction and foundation works. This volume is based on an average of 2.5
staff per vehicle as is typical for construction projects of this scale.

The actual peak traffic generation from the site will occur during the early morning and evening when
large numbers of workers travel to / from the site. The assessed morning and afternoon peak hour
traffic generation patterns are based on the following:

e an all day concrete pour occurring which requires the delivery of a ready mix concrete load
every 5-10 minutes on average between 7am and 7pm

e additional truck traffic arrives at the site at the rate of one truck per 15 minutes between 7am
and 7pm

e the 400 on-site workers all arrive over a 1 % hour period between 7am and 8:30am and depart
over a 1 hour period between 5pm and 6pm

On this basis, Figures 8 and 9 confirm the likely distribution of construction related traffic during 2009,
confirming the peak operational demands expected for the morning and evening. These traffic flows
are however expected to reach these predicted levels only infrequently. For example, the predicted
construction traffic volumes include a maximum of 60 truck movements in one day. Typically, under
normal conditions, the actual rate of demand will be less frequent and is more likely to be around 12
movements per day, over the 33-month construction period. As such, this analysis provides a robust
evaluation of the “maximum” peak demands generated by the proposed construction activities and the
associated effects on the operational performance of the local roading network.
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10.  OVER-SIZE LOADS

While the specific details of over-weight and over-dimension loads will depend on detailed design
decisions, some special deliveries can be anticipated. These are likely to include transformers,
generators, and stators amongst others. Options exist to bring these loads from Port/s of Auckland,
Tauranga and Napier although Tauranga is closest to the site.

Transit NZ produces maps of Over Dimension Vehicles (ODV) routes throughout New Zealand with
particular emphasis on the State Highway Network and routes to and from major ports. As an initial
overview, several continuous ODV routes can be identified from the Transit NZ maps between the Port
of Tauranga and the site.

It is likely that the components will arrive at Tauranga Port and be transported along SH29, SH28, SH1
and Oruanui Road to the site. The alternative route is along SH2, SH33, SH30, SH1 and Oruanui
Road. All of these roads are well-established over-size load routes with particular features in place
such as a diversion in Putaruru. All of the loads will be subject to separate permits from Land Transport
NZ and Transit NZ in accordance with the “Vehicle Mass and Dimension Rules’. Experienced
specialist heavy haulage contractors will carry these loads and will apply for the relevant permits at the
appropriate time. Initial indications are that the bridges on the routes should be capable of supporting
the likely largest weight of the transformer. These will, however, be individually checked when the
permits are applied for and transportation will be supervised by structural engineers where necessary.

In addition to the requirement to bring new materials to the site from other regions, the existing Wairakei
Power Station will also be decommissioned over a period of time and some specialist plan materials will
be sourced from this site. In this instance, heavy loads will travel to the site from Wairakei travelling
along SH5, SH1, Link Road and Oruanui Road. This is considered to be the safest and most
appropriate route for all traffic from the existing Wairakei Power Station.

The requirements for pilot vehicles and other safety measures, which are detailed in Land Transport NZ
“Mass and Dimensions Rule 2002", will ensure that the over-size loads are delivered without affecting
the safety or convenience of other road users.

11.  SITE ACCESS AND PARKING PROVISIONS

11.1  Site Access

The proposed development includes the establishment of a new access road, connecting with Oruanui
Road, which will be created to manage all construction demands. This access is to be retained after
the commissioning of the geothermal power station. Figure 5, previously referred to, shows the actual
location and alignment of the new access road, connecting the site with Oruanui Road. The proposed
access is located approximately 800 metres from the intersection of Oruanui Road / Poihipi Road, at
the same position as an existing farm access. This location was chosen as it provides the most
appropriate levels of inter-visibility along the development’s property boundary, fronting Oruanui Road.

Based on the predicted levels of traffic generation, and the overall size and regularity of material
deliveries during construction, the proposed accessway will be constructed to an appropriate standard
of design. Austroads Part 5 “Intersections at Grade”, Land Transport NZ “RTS6: Guidelines for Visibility
at Driveways” and Taupo District Council's Engineering Code, all provide guidance on the appropriate
design required in this instance.
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In addition, Contact Energy intends to place a security hut and gate at the entranceway to formalise
access, provide site security, and to ensure compliance with health and safety requirements. The
location of these features will be incorporated in the final entranceway design.

The key elements of the proposed entranceway will be:

i)  additional seal widening on Oruanui Road (opposite the entranceway) to provide sufficient
width for right turning vehicles and a slip lane for through traffic (heading northbound).
Widening dimensions will be in accordance with national standards and sealed tapers will be
calculated, adopting a speed environment of 100km/h

ii) additional seal widening to form entry and exit tapers from the access road. These will be
constructed to a minimum length of 50m

i) entranceway to be formed to allow truck turning paths, allowing for over dimensioned loads and
semi-truck and trailer deliveries

iv) accessway to be controlled by a Give Way (including signs and pavement markings) to control
all vehicles exiting the site onto Oruanui Road

v) accessway to provide a minimum sight distance of 170m in both directions

vi) location of the security hut and gate sufficiently set back from Oruanui Road to ensure queued
vehicles waiting to enter the site do not spill onto Oruanui Road

In common with standard practice, it is recommended that temporary speed signs installed on Oruanui
Road during construction will further control construction vehicle speeds. Contact Energy has also
confirmed that all contractors working on the site will be required to abide to any temporary traffic
control arrangements, and this requirement will form part of their contract documentation.

Additional advance warning signage is also proposed to further enhance safety on Oruanui Road during
the construction period. These signs are to include “truck crossing” and “work ends” signs.

The access road is proposed to be sealed to mitigate any adverse effects caused by dust and migration
of detritus material onto Oruanui Road.

11.2  Parking and Internal Access

To accommodate the 400 staff expected through the peak period of construction, it is proposed that an
area will be assigned as a car park adjacent to the plant site. It is not intended to seal the car park as
this would create waste products that would later have to be removed from site and disposed of. It is
understood that the existing in-situ sub-grade materials drain well and are able to retain high, optimum
moisture content. Any loss in traction, or build up of surface water during inclement weather, will be
rectified with a layer of compacted basecourse. The finished metalled surface will be regularly graded,
watered and re-compacted.

Standing and set-down areas for heavy vehicles will be constructed on-site in accordance with sound
engineering practices. The final location of these areas will be determined during the construction
phases and will be the ultimate responsibility of the site management team / lead construction
contractor.

Internal access will involve the use of an existing network of roadways and tracks within the Wairakei
Steam field. These tracks will be sealed to provide safe and efficient access for all vehicles and will be
managed to limit any adverse effects caused by dust disturbance.
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12.  TRAFFIC EFFECTS ASSESSMENT

Figure 4, as previously referred to, illustrates the predicted peak turning traffic demands at the key
intersections in 2009, expected to service the proposed construction traffic.
These flows have been assessed on the basis of:

i) current traffic demands (factored to include predicted growth of 3% p.a. at the period of
maximum construction) / and including traffic volumes generated by residential expansion at
Kinloch and Mapara Valley.

ii) predicted level of traffic generated during the optimum period of construction (for the three
construction scenarios)

In order to assess the future performance of the local intersections, the industry recognised intersection
modelling software SIDRA has been used in this instance. Based on the predicted traffic volumes
generated by the proposed development during construction, and the distribution of that traffic onto the
local road network, the following intersections were assessed:

) Oruanui Road / Poihipi Road
ii) SH1/ Poihipi Road

The future expected levels of performance of the intersections in 2009, first without and then with the
power station workforce on site, are summarised below.

12.1  Oruanui Road / Poihipi Road
The performance of the intersection during each of the peak periods is summarised in Table 9.

Degree of Saturation Average Delay 95% Queue (vehs) Level of Service
(Sec/Veh) (LOS)

Base 2009 AM Peak

Poihipi Road (E) 0.07 1 0 A
Oruanui 0.14 10 1 A
Poihipi Road (W) 0.22 1 2 A
Intersection 0.22 2 - A
Base 2009 AM Peak with Construction Traffic

Poihipi Road (E) 0.20 5 1 A
Oruanui 0.16 10 1 B
Poihipi Road (W) 0.25 2 2 A
Intersection 0.25 4 - A
Base 2009 PM Peak

Poihipi Road (E) 0.21 1 0 A
Oruanui 0.18 11 1 B
Poihipi Road (W) 0.12 1 1 A
Intersection 0.21 2 - A
Base 2009 PM Peak with Construction Traffic

Poihipi Road (E) 0.21 1 0 A
Oruanui 0.40 11 3 B
Poihipi Road (W) 0.12 1 1 A
Intersection 0.40 4 A

Table 9: Poihipi Road / Oruanui Road Existing Intersection Performance

Table 9 confirms the existing Give Way controlled intersection performs well for both peak periods, both
before and during peak operational periods generated by additional construction traffic.  This
assessment confirms the intersection will have uninterrupted flows and negligible delays during
predicted maximum demands.
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On this basis, no additional improvements are required to the intersection’s operational efficiency.
However some improvements are required on Poihipi Road to ensure the intersection retains its
excellent safety record. These improvements are further described later in this section.

12.2  SH1/Poihipi Road

The following output tables describe the performance analysis completed for this intersection.

Degree of Saturation Average Delay 95% Queue (vehs) Level of Service
(Sec/Veh) (LOS)

Base 2009 AM Peak

SH1 northbound 0.13 5 1 A
SH1 southbound 0.19 2 0 A
Poihipi Road 0.51 17 5 C
Intersection 0.51 9 - A
Base 2009 AM Peak with Construction Traffic

SH1 northbound 0.16 6 1 A
SH1 southbound 0.19 3 1 A
Poihipi Road 0.54 18 5 C
Intersection 0.54 10 B

Table 10: Poihipi Road / SH1 Intersection AM Peak Hour Performance

Degree of Saturation Average Delay 95% Queue (vehs) Level of Service
(Sec/Veh) (LOS)

Base 2009 PM Peak

SH1 northbound 0.31 7 2 A
SH1 southbound 0.33 4 1 A
Poihipi Road 0.60 24 5 C
Intersection 0.60 8 - A
Base 2009 PM Peak with Construction Traffic

SH1 northbound 0.31 7 2 A
SH1 southbound 0.33 4 1 A
Poihipi Road 0.84 32 10 D
Intersection 0.84 11 B

Table 11: Poihipi Road / SH1 Intersection PM Peak Hour Performance

The SIDRA analysis confirms the existing intersection operates at acceptable levels, during the morning
peak, and also with the advent of additional construction traffic. In the afternoon peak period, a level of
service (LOS) of ‘B’ is anticipated under current conditions (i.e. factored to include future growth to the
period of time when construction will be at a maximum, and including all known residential expansion at
Kinloch).

Over the 15-month construction period, the associated level of traffic demand will affect the evening
operation of this intersection, with a reduced level of performance on the Poihipi Road approach. As
the WeKA improvements are not expected to be implemented until after the plant is constructed, it is
recommended that Contact Energy develops a Construction Traffic Management Plan (CTMP). The
CTMP would alleviate the full extent of traffic related effects created by construction traffic and provide
some measure of control enabling the staff to spread their arrivals and departures over a 60 to 90
minute period. As an option a CTMP could be implemented to stagger staff arrivals and departures
from the site, assisting the integration of construction traffic on the local network. Development of such
a Plan should however, incorporate all work activities, sub-contractors and deliveries to and from the
site. To provide some assistance in this regard, Section 14 describes a generic CTMP for this
development, and this will require further consideration by Contact Energy, Taupo District Council and
Transit NZ.
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Notwithstanding this recommendation, the overall increase in intersection delays is not found to be
excessive. SIDRA analysis has confirmed the maximum delay during peak demand will be 32 seconds,
for motorists exiting Poihipi Road, turning right onto SH1. By comparison, this delay is far less than
what would occur at a signalised controlled intersection.

12.3  Summary of Analysis

Based on these assessments, the total volume of traffic on the local road network during peak
construction demand will only require some improvements at Oruanui Road /Poihipi Road intersection.
These improvements are not necessarily required to improve the intersection’s capacity, but are
considered necessary to reduce potential conflicts and driver uncertainty.

Our assessment has also confirmed there are no mitigation measures required to be undertaken on
Link Road, although it is noted Taupo District Council may wish to have a painted road centreline and
edge line markings installed (along its entire length), in keeping with its hierarchical classification and its
function as a heavy haulage route. Additionally, it is assessed there will be no safety concerns caused
by additional heavy vehicles using Link Road as a primary access to the development site. Although
the road is currently used as a school bus route, our assessment has confirmed the existing alignment
and carriageway features provides sufficient separation and sightline provisions to ensure the safe and
efficient passage of all vehicles.

The above analysis also confirms that the Poihipi Road approach to its intersection with SH1 will have
increased delays with the advent of increased traffic generated by construction activities at the
development site. It is recommended a suitable CTMP is developed to regulate staff and vehicle
arrivals / departures from the site, so that the evening peak hour traffic implications of construction-
related traffic can be minimised.

All other intersections on the local roading network have been assessed to be of an appropriate
standard and capacity to effectively manage these demands.

12.4  Oruanui Road / Poihipi Road Intersection Improvements

The future safety performance of the existing Oruanui Road / Poihipi Road intersection is able to be
improved especially to assist with:

e inadequate length of diverge taper on the existing right turn bay (for traffic slowing down to
enter Oruanui Road)

e extending the diverge taper will also require additional seal widening to the west bound traffic
lane, to allow vehicles to pass all right turning traffic unimpeded

It is recommended that the existing right turn bay’s diverge taper is extended 85m to be in accordance
with Austroads and Land Transport NZ standards (for right turn bay treatments in rural areas).
Additionally, it is recommended that the seal width for the westbound traffic lane is widened to
accommodate the extension of the diverge taper, so to also provide sufficient width for a continuous
west bound traffic lane.

12,5  SH 1/ Poihipi Road Intersection Improvements

This intersection is assessed to be well channelised, has good intervisibility and provides an
appropriate level of control. An analysis of the recorded accident rate has confirmed Poihipi Road /
SH1 intersection performs better than the NZ average.

On this basis, there are no recommended improvements required to support the predicted volume of
construction related traffic generated by the proposed Te Mihi Geothermal Power Station.
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Table 1 provides an assessment of the proposed development against each of the relevant traffic-
related requirements of the Taupo Proposed District Plan Chapter 6.

Criterion Comment
ENVIRONMENT AREA REQUIREMENTS
6.2 Parking
6.2.7  Network Utilities Activities: 1 per permanent staff member Can comply. Detailed design will be provided at the

Building Consent stage. The design will ensure
sufficient spaces are provided for all anticipated
users in accordance with Taupo District Council's
District Plan. All administration parking will,
however, be serviced by Wairakei Power Station.

GENERAL REQUIREMENTS - For all Environments

6.3 Parking

6.3.1  Provision for on-site parking spaces
i) All parking shall be provided on an allotment in Can comply. A temporary car park will be
accordance with the standards set out in this appendix. | constructed to manage all construction related
traffic. This car park will be built from suitable
materials to support heavy vehicles, turning
requirements and provide a sound surface during
inclement weather. A final car park will also be
constructed in accordance with appropriate
engineering design standards to support all future
needs of the plant once commissioned.
ii) Where more than one activity occurs on an allotment or | Can comply. All car-parking facilities, during
as part of a single land use, the total parking construction and after commissioning, will be
requirement for that allotment/land use shall be equal to | designed and constructed to support the individual
the sum of the individual requirements for each activity. | requirements of the planned activities.
iii) Where restaurants and/or conference facilities are Can comply.
ancillary and are provided only to service an
accommodation activity, the additional required parking
will be based on 50% of the ancillary requirement.
iv) When the assessment of the number of parking spaces | Can comply.
results in a fraction, the fraction will be provided as an
additional whole space.
v) The parking area may be formed within the building Can comply.
sethack area, with the exception of a front setback.
vi) Parking areas shall be exclusive of land required for Can comply.
access, and shall not involve any part of an allotment
required for landscaping
vii) Any parking area required to comply with these Can comply.
standards shall not be reduced by the subsequent
construction of any structure, storage of goods, or any
other obstacle.
viii) All parks associated with a particular activity shall be in | Can comply. All car parking spaces will be formed
close proximity and readily accessible to that activity. in close proximity to the construction and completed
power station facilities.
6.3.2  Design of Parking Spaces and Access

i) Parking and manoeuvring space shall be of a sufficient
size and suitable layout to accommodate vehicles
described in Figure 1.

Can comply. The proposed car parking facilities
will be appropriately designed and constructed to
accommodate all vehicle requirements.

ii) Critical access conditions, including such features as
ramps and driveways, shall not exceed a slope of 1in 5
and shall be designed to in accordance with Figure 2.

iii) Parking dimensions shall be designed in accordance
with Figure 3 and Table 6.3.3.

iv) Parking areas shall be designed to ensure that vehicles

Can comply. Due to the relatively flat terrain, the
site will not require steep access gradients.

Can comply.

Can comply. The proposed car park area is well
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Criterion

Comment

are not required to reverse either onto or off a street, nor
required to queue on the street, with the exception of an
allotment containing a single residential unit activity.

clear of public roads and access ways.

v) All parking spaces and access required to meet the Can comply. Appropriate materials will be used for
standards in this Plan shall be formed, sealed and the construction of the proposed car park and the
maintained to an all weather surface for a distance of 5 | designated area will be well maintained.
metres form the legal road boundary.

vi) All parking spaces, with the exception of those Can comply. The final car parking area will have
associated with residential activities, shall be clearly designated spaces. The construction car park will
identified by permanent markings. be less formal with sufficient provisions to

accommodate all parking demands.
6.4 Loading
6.4.1  Provision of Loading Spaces

i) Allloading shall be provided on an allotment in Can comply. All loading spaces will be separately
accordance with the standards set out in this appendix, | managed during construction by the site
and shall be sufficient to accommodate the vehicles management team. These facilities will be located
required to service the activity. close to the work site and will be easily accessed

ii) Every loading space and access shall be designed to and well clear of other parked vehicles and public
ensure that vehicles are not required to reverse either roads.
onto or off a street, nor required to queue on the street.

6.4.2  Design of Loading Spaces and Access

i) Activities requiring loading facilities or servicing from Can comply.
vehicles of an 8.0m axis or smaller shall be designed to
accommodate vehicle described in Figure 4.

ii) Activities requiring loading facilities or servicing from Can comply.
vehicles larger than an 8.0m axis shall be designed to
accommodate vehicles described in Figure 5.

iif) - With the exception of farming and forestry activities in Can comply. The permanent car park will include
the Rural Environment all loading spaces and access a loading space for the commissioned power station
required to meet the standards in the Plan shall be and this will be separately designated. This car
formed, sealed and maintained to an all weather park will be sealed in accordance with Council
surface. standards.

iv) With the exception of farming and forestry activities in Can comply. As above
the Rural Environment, all loading spaces shall be
clearly identified by permanent markings.

6.5 Access
i) All access shall be provided in accordance with the Can comply. The access will be designed and

standards set out in this appendix.

Minimum sight distances from vehicle crossing points
shall be designed in accordance with Table 6.5.1 and
Figure 6 (refer Number 1)

Minimum distance form road intersection to vehicle
crossing shall be designed in accordance with Table
6.5.2 and Figure 7 (refer Numbers 2 and 3)

Minimum separation distances between vehicle
crossing points shall be designed in accordance with
Table 6.5.3 and Figure 7 (refer Number 4)

Minimum standards for driveways and access ways shall
be designed in accordance with Table 6.5.4

Note: Except for the Rural Environment, all driveway
and access ways shall be sealed with an all weather
surface and have surface run-off collected and retained
within the site. Within the Rural Environment, all
driveways and access ways shall be finished with an all
weather surface for a distance of 5m from the front
boundary.

located in accordance with accepted standards
Can comply. The access road’s location has been
purposely selected to provide sufficient

Can comply. The access treatment will comply
with Council and national design standards.

Can comply. One access way is intended. The
location is well clear of any other access way, in
accordance with appropriate design standards.

Can comply. The proposed access road will be
constructed to the appropriate standards to provide
safe, efficient and convenient passage for all
construction traffic and demands after final
commission.

Table 12: Proposed District Plan Requirements
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The above assessment shows the proposal complies with the Proposed District Plan, traffic and
transportation rules, will comply once the detailed design is completed. It is assessed, therefore, that
the development proposal is able to satisfy the relevant operation, safety, efficiently, convenience and
amenity provisions of the Proposed District Plan. The elevation that follows has been undertaken
based on these District Plan criteria.

14.  TRAFFIC MANAGEMENT PLANNING

It is recommended that a Construction Traffic Management Plan (CTMP) be prepared and approved
prior to the commencement of any construction associated with the project. This will outline the extent
of all physical works required either on the public road or within the site. It is recommended that:

i) a comprehensive CTMP be prepared by a suitably qualified traffic engineer, and provided to
Council for approval prior to the commencement of construction activity on the site

i)  the CTMP approved by Taupo District Council and/or Transit NZ, defines the expected timing
of over-size vehicle movements, the extent that public notification is required, and the
mechanisms to be employed to ensure the safety, convenience and efficiency of the road
network operation

iif)  the construction programme be identified and maintained in the CTMP

Iv) that a site safety supervisor be appointed and the contact details for the appointed person be
described in the CTMP

v) that the CTMP detail methods proposed to avoid and remedy the potential deposit of debris
onto public roads

vi) that the CTMP’s effectiveness be reviewed at regular intervals, throughout the construction
period, and that the site safety supervisor implement additional measures to ensure the
continued safe operation of the road network

The comprehensive CTMP is intended to ensure accountability for construction vehicle movements on
the public road and will provide a mechanism for forward planning, monitoring and implementation of
strategies to avoid, minimise or remedy potential construction traffic related effects.

15.  CONCLUSION

Having examined the details of the existing road environment across the network providing access to
and egress from the power station site, it is concluded that the existing road network is, and will
continue to provide safe and convenient access to and from the site. With the improvements and
mitigation measures that are described in this report, it will be well able to accommodate the volumes of
traffic likely to be generated, during construction, day-to-day operation and maintenance activities.

Some improvements to the road network have been recommended to better enable the additional
construction traffic volumes to be safely and efficiently accommodated. The detail of these
recommendations will require consultation with Transit NZ and Taupo District Council.

Accordingly, and based on the recommendations that are described in this report, it is concluded there
are no traffic or transportation effects of more than a minor nature that would preclude acceptance of
the Te Mihi Geothermal Power Station proposal as described.

Traffic Design Group Ltd

July 2007
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