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Traffic Impact Assessment — Long Gully Wind Farm

1 INTRODUCTION

This report provides an assessment of the potential traffic effects resulting from the
development of a 25 turbine wind farm at Long Gully near Wellington. The main potential
traffic effects of the proposal relate to construction traffic through the streets in the Brooklyn
area. The effects can be managed to ensure minimum disruption to other road users.

As requested, a methodology statement has been provided in Appendix 1. This sets out the
process that has been followed to determine the likely traffic effects of the proposal.

2 SITE DESCRIPTION

The site is located on the hills above Brooklyn behind the Hawkins Hill Radar Station. The
approximate site location is marked with the star in the figure below.
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The site is accessed via the public road network, then by the existing road that provides public
access to the existing Brooklyn wind turbine overlooking the city and finally by a private road to
the proposed wind turbine site. The access route on public roads will follow Todman Street,
Mitchell Street, Karepa Street and Ashton Fitchett Drive. The route is shown in the figure
below.

Ashton Fitchett
Drive — 1528
135

Karepa Street —
1269, 112

Todman Street
—3642, 310

The dashed yellow line shows the start of the public access to the Brooklyn wind turbine. As
shown, there are several tight corners from Brooklyn through to the existing turbine entrance
that the semi trailer truck units will need to negotiate. These locations will require special
measures for the transport of materials to the wind turbine site, which will be discussed later in
this report.

The above aerial photograph also contains some figures. The first number in each box is the
five day average daily traffic volume, while the second is the average peak hour volume. The
peak hour volume is either the morning peak or the evening peak, whichever is higher.
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The route initially follows public road, which is designed for the purpose of providing access
and thus it is reasonable to expect large vehicles along this route. Furthermore, the roads and
the access leading to the Brooklyn turbine have been designed to accommodate tourist buses
and the large trucks needed for constructing the Brooklyn turbine.

The road access from Ashton Fitchett Drive terminates at a carpark adjacent to the existing
wind turbine. As noted above, this route has been designed for large vehicles including tourist
buses and trucks that were associated with the construction of the existing wind turbine. The
turbines proposed for Long Gully are approximately the same size as the existing Brooklyn
wind turbine.

There is a narrower sealed roadway from the carpark to the Hawkins Hill Radar Station. The
remaining section of the site access has been formed and is unsealed. There is limited public
access to this section of the site, which is popular as a mountain bike route and is also used
for trekking.

A detailed search of the Land Transport New Zealand Crash Analysis System was carried out
for the five year period from 2003 to 2008. The 2008 crash data was also reviewed. It should
be noted that the 2008 data is incomplete with some of the reported crashes for that year not
yet updated. A total of fourteen crashes were reported between the Todman Street/Ohiro
Road intersection and the access to the existing Brooklyn wind turbine during this time.

Of these, six accidents involved a single vehicle only, for example they collided with an object
or lost control without affecting any other road user. Two accidents were head on collisions as
a result of excessive speed for the conditions. Of the remaining accidents, three occurred
when a driver was exiting a private access and one was a rear end collision caused by
inattention. The final accident was when a driver failed to give way while manoeuvring.

The crashes above have resulted in two minor injuries and one serious injury. None of the
accidents involved pedestrians or cyclists.

3 PROPOSAL

It is proposed to develop a wind farm on the southern coast of Wellington. There are 25
turbines planned for the farm with access from Brooklyn. The wind turbines have a height of
around 30 metres to the hub and are significantly smaller than the units that are currently
being installed at the West Wind Farm in Makara.
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The turbines will be delivered to the site in component form and then assembled at wind
turbine locations. All the components are able to be moved onto the site using 18 metre semi
trailer units or smaller trucks.

4 WIND TURBINE COMPONENTS AND RELATED TRAFFIC
MOVEMENTS

Turbine components such as blades, motors and tower sections will be transported on a
variety of trucks. The longest truck to be used is an 18 metre long semi trailer which is within
the legal dimensions permitted on public roads.

There will be four semi trailer loads per turbine for the turbine components and the foundation
pile reinforcing cage. This will result in around 200 semi trailer trips during the transportation
of the turbine components. It is noted that a trip is a vehicle movement to a destination or
away from a site, so in this case there will be 100 semi trailer loads, with each load requiring
one trip to the site and one trip out of the site.

The longest load will be the blades, which will extend 2.6 metres beyond the rear of the truck
deck. The truck is shown in the photograph below.
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The above photograph shows the semi trailer to be used for transporting turbine components
on the public access to the Brooklyn wind turbine.

Each turbine will also require up to seven loads of concrete, so that around 175 concrete
trucks will visit the site during the construction period, being 350 trips.

There will also be an occasional trip by a large vehicle such as a crane or a transporter. There
are expected to be no more than ten of these vehicles visiting the site during construction,
being a total of twenty trips.

The construction period will be between five and eight months in length. The main traffic
movements will be during the turbine installation period which is expected to last between two
to three months. This equates to three to five trucks per day over the installation period, or six
to ten trips per day. These figures include all vehicles described above.

The semi trailers and larger vehicles will be controlled by a traffic management plan to ensure
that any impacts are managed and are both minimal and indiscernible to other road users.
This will be discussed later in this report.

Ongoing maintenance of the turbines will require approximately two vehicle trips per month.
This is expected to be by a ute or a sports/utility vehicle.

5 DELIVERY AND CONSTRUCTION ACCESS ROUTE

The delivery and construction vehicles associated with the site, including large trucks and the
concrete trucks, will follow the route below to the site:

west along Todman Street

south into Mitchell Street

west into Karepa Street and then north

west into Ashton Fitchett Drive and then south

west into the public road to the Brooklyn wind turbine
west into a private road to the site of the turbines

Vehicles exiting the site will follow the same route in reverse. This route has been driven by a
semi trailer. No upgrades are necessary to the public road network for it to be negotiated by

May 2009 Page 6 of 15



File ref - 0421
Traffic Impact Assessment — Long Gully Wind Farm

the larger vehicles, such as the semi trailer, that will deliver components and materials to the
wind farm.

It is considered that all the above roads have sufficient capacity to accommodate the proposed
construction traffic as well as the existing traffic flows.

There are some locations along the private section of the access route that will require road
widening to ensure access for the larger trucks. These are shown in more detail in the Civil
Engineering Report. They are located within private land and hence maintenance will be at
the discretion of the land owners.

Some locations on the route will require special traffic management to allow transport of the
larger components. A traffic management plan to address these particular locations will be
completed prior to commencement of construction. The route includes residential areas that
have winding alignments with cars parked on the road. Some of the corners and intersections
will cause manoeuvring issues for drivers of semi trailers, mainly by requiring drivers to use
both sides of the road. An example of one of the tight corners the semi trailer will have to
negotiate is shown in the photographs below. The photographs were taken at the Todman
Street/Mitchell Street intersection, which is the tightest corner to negotiate along the route.

As shown, the larger vehicles will need to use the full carriageway to negotiate some of the
tighter bends. This will be managed and mitigated by the final approved traffic management
plan to ensure that the effects on other road users are minimal and indiscernible. Some of the
matters to be covered in this traffic management plan are discussed in the next section of the
report.

It is possible that Apuka Street will be used by concrete trucks and other vehicles that do not
require pilot vehicles. The decision regarding this will be made during the construction period,
following feedback about the principal route, particularly Karepa Street. Apuka Street will not
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be used by the large trucks with pilot vehicles, due to manoeuvring issues at the Mitchell
Street/Apuka Street intersection.

Apuka Street is part of the legal road network and can accommodate the additional vehicle
movements safely and efficiently.

Prior to reaching Todman Street the construction vehicles will use a variety of routes to access
the residential part of Brooklyn. The following points are noted

All construction vehicles associated with the wind farm are legal vehicles. Accordingly
these vehicles are permitted to use the public road network.

When loads extend more than one metre beyond the end of the vehicle, the truck will
have a pilot vehicle and will be managed in accordance with New Zealand Transport
Agency requirements.

The vehicles will approach on arterial roads such as Victoria Street and Brooklyn Hill
Road. These arterial roads are designed for heavy traffic flows and large vehicles.

Accordingly, no issues requiring mitigation are expected to arise beyond Todman Street and it
is not considered necessary to stipulate specific routes. All vehicles associated with the
proposed wind turbine development are able to safely move along the road network.

6 TRAFFIC MANAGEMENT

The large trucks necessary for transporting the turbine components to the site will, in various
places along the route, require the use of both sides of the road. This is to enable the driver to
negotiate the tighter curves, including the Todman Street/Mitchell Street intersection.

It will be necessary to control traffic using the route at each end to allow the large components
to move through this area. The vehicles will be controlled by appropriately qualified staff within
a pilot vehicle travelling with the truck. It is recommended that the applicant volunteer a
condition of consent requiring that a traffic management plan be approved by Council prior to
commencement of construction. It will involve the following:
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At least one pilot vehicle in front of the truck

The narrow and winding nature of the Brooklyn residential streets will cause
the truck to frequently cross the centreline. Vehicles parked on the side of the
road will have the same effect.

The pilot vehicle will warn on-coming vehicles about the truck so that they slow
to appropriate speeds and are alert for any issues.

Various points where traffic may be stopped while t he truck
negotiates a stretch of road

Vehicles will mainly be stopped at intersections such as Todman
Street/Mitchell Street to allow the truck to use both sides of the road to
negotiate the corner. Where possible the pilot vehicle will wave traffic through
prior to the truck beginning the turn.

Limits on the hours of transportation of the compon ents

Traffic movements along the route are highest during the morning and evening
commuter peak hours. Avoiding these times will help maintain network
efficiency in the area and minimise the number of people inconvenienced.

An assessment of the various crashes along the route was provided above. The analysis
showed a variety of crash types. We consider that the traffic management plan will remove
the potential for accidents associated with the large trucks to occur and provide a safe and
effective tool for the movement of vehicles, pedestrians and other road users in this area.

The trucks have a maximum height of 3.8 metres, which is well within the 4.25 metre legal
height requirement. None of the loads associated with the turbines extend above the
maximum height of the trucks to be used. Accordingly no issues will arise with the trolley bus
wires that are in place along some of the route from the city.

Concrete trucks are the same size as rubbish trucks. They are able to negotiate the route
without guidance and so these vehicle movements do not need to be controlled through the
traffic management plan.

! s % & ' ( ) %

The road between Ashton Fitchett Drive and the Brooklyn wind turbine is slightly more than
one lane wide along most of its length. The road is winding and there are limited passing
opportunities for a semi trailer and opposing traffic. It is therefore appropriate to prevent the
potential for another vehicle to meet a semi trailer by restricting access along the road while
the semi trailer is using it. There are safe waiting areas along the route, at the carpark and on
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Aston Fitchett Drive. No traffic related issues are expected to arise for these short periods of
time. This consideration has taken into account buses, cyclists and pedestrians as well as
cars.

The proposal will not require any widening works at the vehicle crossing onto Ashton Fitchett
Drive.

! * #

As mentioned above the most difficult corner to negotiate will be at Todman Street and
Mitchell Street. This is because of the tight geometry of the corner. This corner can be
negotiated by the semi trailers without removing any legally parked vehicles. This is because
of the existing combination of parking restrictions and vehicle crossings at the intersection.
These are shown in red in the aerial photograph below.

As shown above, vehicles are unable to legally park within close proximity to the intersection.
Following our site visit with the truck, we are satisfied that no legally parked vehicles will
impede the semi trailer manoeuvring at this intersection and hence no parking needs to be
removed.

There may be other locations along the route where legally parked vehicles impede the trucks.
If necessary, letter drops will be undertaken to ensure residents do not park in particular
locations on particular days. This will only occur occasionally, if at all. During the test runs the
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semi trailer was not impeded by a parked vehicle. If a parked vehicle does block the road for a
large truck, the pilot vehicle system will allow the driver to undertake additional manoeuvres to
pass the parked vehicle. However, if a particular location proves troublesome over time a
letter drop may be required to assist trucks movements. This letter would be similar to the
material that is sent out by Council contractors when carrying out works on the road.

I+

The traffic movements at Brooklyn Kindergarten have been observed. The kindergarten is
provided with a loop driveway system allowing parents to drop off their children and drive out
again easily. This system was well used and is shown in the Wellington City Council aerial
photograph below.

Loop driveway

Angle parking

The aerial photograph above also shows the angle parking along the frontage of site which is
used by the kindergarten. This was also popular with parents, with approximately three of the
parks being available to parents, while the other spaces were occupied by longer term
parkers.

A few parents parked on the southern side of Todman Street and walked their children across
the road. Interestingly, this occurred even when the loop driveway being was free and spaces
were available within the angle parking.

The kindergarten has sufficient parking resources for the drop off and collection of children to
operate safely and conveniently. As most parking activity occurs directly adjacent to the
kindergarten it is considered that the construction vehicles will not create any additional safety
or efficiency issues at this location. Accordingly the traffic management measures described
above are expected to be sufficient.
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7 ALTERNATIVES

- #

Alternate options such as helicopters or barges have been considered for the transport of
construction materials.

The site is too high above sea level for practicable access to be provided from the nearby
coast. The earthworks involved would be extensive and the gradients would be very steep.

Helicopters were not considered feasible because of the noise while flying over residential
areas, the costs, and the size and weight of the components.

It should be noted that the loads are significantly smaller than those of other wind turbine
projects currently being carried out in Wellington.

Alternate routes were also considered for truck movements associated with the wind farm.
The options included access through Landfil Road. However this required extensive
earthworks when compared with the Todman Street, Mitchell Street, Karepa Street route.

Another option was through Karori via South Karori Road. This would have affected more
users of the road network and would have increased the trip times and distances for the
trucks.

The final option considered was to use Apuka Street instead of Karepa Street. However this
would have required improvements to the Apuka Street/Mitchell Street intersection to allow the
semi trailers to negotiate the corner. It is noted that while this route was considered
inappropriate for the largest vehicles, it may still be used by smaller vehicles, as was
discussed above.

Accordingly the Todman Street, Mitchell Street, Karepa Street route is considered the most
suitable.

8 CONCLUSION

May 2009 Page 12 of 15



File ref - 0421
Traffic Impact Assessment — Long Gully Wind Farm

It is proposed to establish and operate a 25 turbine wind farm at Long Gully, Wellington.
Following consideration of alternatives, the most appropriate route was considered to be via
Todman Street/Mitchell Street/Karepa Street in Brooklyn. This route has been tested to
ensure it can accommodate the large semi trailers necessary for transporting turbine
components to the site.

As a result of the on site vehicle route testing, mitigation measures have been recommended.
These include recommending that a traffic management plan be developed to minimise the
disruption of turning semi trailers on other traffic. In addition, improvements will be made
along the private access to the turbines to ensure the corners can be negotiated by semi
trailers.

Overall the transport arrangements for the turbines are expected to work safely and efficiently
with minimum disruption to existing road users. Accordingly no adverse traffic effects are
expected to arise from the proposed development.
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APPENDIX 1 - METHODOLOGY STATEMENT

Please find outlined below the process that we have followed to determine the likely traffic

effects of the proposal and the appropriate forms of mitigation.

1.

Understanding the information provided

The first step was to consider the information provided by Windflow about the

location of the turbines and the transport requirements of the construction phase.

Consideration of potential routes

Several potential routes were identified that could provide access to the site. These
included a route through Karori and another through the Landfill. Alternate modes

such as barges or helicopters were also briefly considered.

Selection of preferred route

After considering the potential routes, the preferred route was selected. This
decision process took into account traffic flows, the road alignment, sensitive
activities such as schools and flexibility in the road network. The route expected to

have the least effects was chosen.

Assessment of preferred route

The most critical issue was whether the preferred route could accommodate the semi
trailer to be used for transporting the turbine components to the site. It was
considered whether to prepare tracking curves for the route and decided that it was
more useful to drive the semi trailer to be used for moving components along the
route. This showed that the public road alignment could accommodate the
construction traffic. The investigations showed a need for improvements closer to
the turbine sites on private land. In addition, it would be necessary to manage traffic

at key locations.
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5.

Development of mitigation measures

Two forms of mitigation were developed to address the issues raised above. Firstly,
the engineers at Connell Wagner were advised of the improvements needed on
private land and requested to develop plans. Secondly, a recommendation has been
made for Windflow to volunteer a condition of consent for a traffic management plan.
This would involve pilot vehicles along critical parts of the route and construction
traffic to avoid peak hours. Following consideration of these mitigation measures we
are satisfied that the route is appropriate and that the construction traffic will have

less than minor effects.

Preparation of report

A report has been prepared and submitted to Connell Wagner explaining the above
information in more detail. In particular, the report focussed on managing the large

semi trailers within the public road network.

Other matters

It is understood that Windflow and Connell Wagner have been in discussions with
Council where traffic modelling has been mentioned. Traffic modelling was not
considered as part of the process for this assessment because the traffic flows in the
area are very low. Professional experience and the site observations based on
taking the semi trailer along the route indicate that the delays will be short and can
be managed by pilot vehicles. In addition, any delays will not impact on other parts
of the road network.

Overall, the assessment process followed has been suitable for the size and scale of the

development. It is robust and has allowed identification of the most appropriate options

and mitigation of any effects.
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