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INTRODUCTION
Qualifications

1. MY name is Glen Malcolm Prince. | have a Bachelor's Degree with Honours
in Civil Engineering from the University of Canterbury, Christchurch, New
Zealand. | am a Chartered Professional Engineer (CPEng) and a Member of
the Institute of Professional Engineers of New Zealand (MIPENZ).

2. I have fourteen years’ experience in traffic engineering, road safety
engineering and other closely related disciplines. | spent three years in
England under the employ of the London Borough of Hammersmith and
Fulham, mainly involved in the preparation and implementation of urban traffic

engineering and road design solutions.

3. FOR the past 11 years | have been employed by MWH NZ Ltd based in
Wellington. | am employed as the Group Manager for Transportation
providing traffic engineering, road safety and road maintenance expertise to a
range of clients including Transit New Zealand, local authorities and various

private clients.

4. I confirm that | have read and am familiar with the Code of Conduct for Expert
Witnesses in the Environment Court Consolidated Practice Note (2006). |
have approached the preparation of this evidence in the same way that | would

for the Environment Court. | agree to comply with the Code of Conduct.

5. ALTHOUGH | was not involved in the initial investigations of the routes for the
proposed works, | am familiar with the proposals to which these proceedings
relate. | have visited the sites affected by the proposed works and understand
the implications of the works on the adjacent road networks, which is the focus
of my evidence. Also, | have read the documentation relating to the transport
and traffic implications that are included in the Notice of Requirement (NOR)

documentation and the earlier reports.

Scope of evidence

6. MY evidence discusses the transportation and roading aspects and effects of

the North Island Grid Upgrade Project (Upgrade Project). As the permanent
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on-going traffic effects associated with the Upgrade Project are negligible and
generally associated with periodic maintenance, my evidence mainly focuses
on the traffic effects and their mitigation during the construction period,

including the following matters:

(a) Vehicle access and traffic generation relating to construction of the

overhead line;

(b) Managing effects of réad and rail crossings by the overhead line;

(c) Traffic issues and management relating to the underground cable

route construction and maintenance; and

(d) Management of traffic/transport relating to substation construction

including transport of oversized and overweight loads.

EXECUTIVE SUMMARY

8226015

IN general, construction of the tower sites and installation of the overhead
conductors will have little impact on the adjacent road and rail networks. The
work being undertaken is considered routine and the process can be managed
effectively with appropriate conditions and through close liaison and
consultation with road controlling authorities, rail providers and other affected
parties. Site specific or individual issues at some locations can also be

effectively managed through this process, such that any effects will be minor.

THERE will be traffic effects associated with the construction of the towers, but
these will be very minor, temporary, and localised in nature as traffic
movements to and from the individual sites will be readily absorbed into the
existing traffic stream of the adjacent road network, with little impact on

capacity.

DIRECT access from the road network to the access tracks for the tower sites
will be safely managed with an appropriate traffic management plan and
construction management plan. Very few new intersections are likely to be
required.  Consents will be sought, where necessary, for any new

intersections.
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10.

11.

12.

13.

14.

15.

8226015

WITH regard to the underground cable routes, the work being undertaken by
Transpower on the road network will be similar to work undertaken on a
regular basis by other utility companies within roads, such as the installation of

gas mains, storm water pipes, sewerage etc.

WORK of this nature is by no means out of character within the urban
environment and as a result, there is a degree of acceptance from road users
that delays are inevitable during certain times. However, these delays and
resulting inconvenience can be reduced through effective traffic management
and through the establishment of a comprehensive communications plan for
the Upgrade Project. This can include advice about timing and duration of
works, use of alternative routes or travel modes, and likely delays. Bus
services could suffer delays, but should be able to be maintained albeit with

some rescheduling of timetables to allow for delays.

AS the relevant road controlling authority, Manakau City Council’s interests will
be addressed through Transpower meeting all necessary regulatory
requirements before undertaking the works. Through this process the Council
can be assured that all necessary carriageway repairs and reinstatements will

be carried out in accordance with Council design standards and requirements.

WITH regard to transportation of heavy loads to substations, such as
transformers, while the size of the loads being transported are significant, the
procedure is not unprecedented and the potential impacts are likely to be
minor. The overall process will be meticulously planned and because the
loads will be transported overnight, the impacts on road users will be minimal.
Where temporary road closures are implemented, suitable alternative routes

will be provided.

FURTHERMORE, the level of construction traffic associated with the
substation upgrades will be readily absorbed into the adjacent road networks

with little impact on existing road users.
TRAFFIC related issues raised by submitters present no significant issues for

the Upgrade Project and their concerns can and will be addressed by

Transpower.
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16.

OVERALL, the traffic related impacts of the Upgrade Project are considered to
be minor, and can be readily managed or mitigated by standard techniques,
practices and conditions to ensure that any effects will be appropriately
addressed.

OVERHEAD LINE SECTION

17.

18.

19.

20.

8226015

THIS section of my evidence assesses the potential traffic impacts associated
with the construction of the overhead transmission line between the Brownhill
Road Substation site and the Whakamaru and Whakamaru North Substation
site. Further detail regarding construction issues has been addressed by Mr

Patrick in his evidence.

THE route covers approximately 185km and will pass over some 50 or more
roads and a railway. Roads are typically categorised in the local district plans

in accordance with the following levels:

(a) Level LV — Low volume (Annual Average Daily Traffic (AADT) less
than 500 vehicles per day);

(b) Level 1 — Low to moderate volume (AADT 500 to 10,000 vpd);

(c) Level 2 — High volume roads (AADT greater than 10,000 vpd); and

(d) Level 3 — Multilane roads and motorways.

THE majority of roads crossed by the overhead line are categorised as LV or
Level 1 in nature. However, there are five road crossings categorised as Level
2, in addition to one rail crossing. There are no Level 3 road crossings.

IT is expected to take up to two weeks to suspend the conductors
(transmission lines) along a run of typically 3 to 4km. This depends on a
number of factors such as the availability of plant and resources, site access

and protection of adjacent areas which might include houses, roads, water

courses, and other services etc.
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Conductor installation above roads

21.

22,

23.

24,

25,

IN order to undertake the stringing of the conductors between towers where
they cross roads, road protection methods will be implemented. For Level 2
roads, hurdles will be erected alongside the carriageway with netting
suspended between the hurdles. The netting allows the conductors to be
drawn across the carriageway without the need for road closure. This is
standard practice for the installation of transmission lines and an effective way
of safely erecting lines over roads. Photos depicting this process are included

in Mr Patrick’s evidence.

THERE will be minor delays to motorists while the netting is suspended across
the carriageway. However, any road closures will be carried out with
appropriate traffic management in accordance with Transit New Zealand's
Code of Practice for Temporary Traffic Management (COPTTM)" or the

relevant road controlling authority’s equivalent code.

THE code of practice specifies the preparation of a Traffic Management Plan
or TMP by the contractor undertaking the work, for approval by the road
controlling authority. The TMP defines the extent of temporary traffic
management required to ensure the safety of contracting staff and road users
in and around the work site and defines acceptable levels of delay to road

users.

ALSO, the code provides road controlling authorities with the ability to
undertake independent safety audits of work sites to determine their
compliance with the code. Where sites fail to meet the requirements of the
code, work may be suspended, at the discretion of the road controlling

authority, until the deficiency is rectified.

FOR Level 1 roads, hurdles and traffic management procedures involving
intermittent road closures, is the most likely road protection method. Again,
this will enable work to be undertaken over an operational carriageway and
would require only very short road closures of a few minutes duration. From
my understanding this may happen two to three times a day, with little impact

on road users.

! Practices developed by Transit New Zealand for the State highway network are frequently used by territorial
authorities for local roads.

8226015
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26.

27.

28.

29.

LOW volume roads will be assessed on a case by case basis, and the
appropriate road protection method will depend on the outcome of the
assessment. This may comprise road protection, as defined above, or short

duration traffic control closures such as stop/go operation.

WHERE temporary road closures are being undertaken, even of a few minutes
duration, these will require an approved TMP (as discussed above) and an
effective communications plan involving consultation and liaison with affected

parties such as adjacent landowners.

ACCESS for construction traffic from the adjacent road network will be
managed as part of the TMP and contained within the work site using an
appropriate construction management plan. The level of construction traffic
accessing the site will typically be negligible compared to the AADT of the
adjacent road networks and will therefore have little impact on capacity of the

road.

WHERE work is being undertaken adjacent to road networks, Transpower will
work closely with the road controlling authorities and obtain any necessary

approvals to ensure that Transpower meets all regulatory requirements.

Conductor installation above railway

30.

31.

32.

8226015

IT is proposed to suspend conductors above the East Coast Main Trunk
Railway at Morrinsville. This is the only rail crossing on the entire overhead

line route. This section of track is not electrified.

IN order to carry out this operation, a programme of works will need to be in
place with the track operator, this may involve short term track closures or
temporary speed restrictions along the length of the rail corridor affected by

the works.
ACCORDING to Toll NZ, there are approximately 130 train movements per

week or 20 movements per day over this length of track, so this will need to be

carefully coordinated.
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33.

34.

35.

36.

37.

38.

8226015

IT is expected to take up to two weeks to suspend the conductors. However,
this depends on a number of factors including availability of plant and

resources and site access.

RAIL protection will comprise the suspension of hurdles and netting similar to
the road protection detailed previously. This will enable works to be
undertaken while the track is still operational. This would only require short
duration track closures to ensure safety while installing the netting over the

track.

ACCORDING to Transpower, this is common practice with the works being
undertaken during off-peak periods to minimise any disruption. At this
location, SH27 runs parallel and in close proximity to the rail corridor (15 to
20m separation distance). Therefore, the netting will be suspended across the
rail corridor and the State highway in one continuous length. As mentioned
previously, Transpower will work closely with the road controlling authority
(Transit NZ in this case) to obtain any necessary approvals such as TMPs, to

undertake the work.

ACCESS for construction traffic from the adjacent road network will be
managed as part of the TMP and contained within the work site using an

appropriate construction management plan.

WHERE work is being undertaken around rail networks, Transpower will work
closely with the track operator and obtain any necessary approvals to ensure

that Transpower meets all its obligations.

IN summary, Transpower will meet the following consent conditions to ensure

that the effects of the work on the track operator are less than minor:

(a) Obtain all necessary consents from the track operator;
(b) Preparation of a comprehensive Construction Management Plan

outlining the contractor's construction methodology in order to meet

all safety requirements of the track operator; and
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(c) Preparation of an effective communications plan involving
consultation and liaison with affected parties including, in this

instance, the track operator.

CONSTRUCTION OF TOWER SITES AND OVERHEAD LINE

39.

40.

41,

42,

43.

8226015

THE overhead transmission line covers a distance of approximately 185km

and is supported by 426 towers, each between 25m and 70m high

TOWER foundation construction will usually involve concrete being delivered
to the site and this is generally the most intensive period of traffic movement
as each foundation must be completed in a relatively short length of time. This
is typically in the order of 16 to 60 one-way vehicle movements (depending on
the type of foundation — refer to Mr Patrick’s evidence for further detail) over a

48 hour period.

THE towers comprise a steel lattice structure, which will be brought onto site in
small sections using standard sized low-loader transport, and assembled
accordingly. The conductors will be delivered to a smaller number of specific
sites for overhead stringing. Where over-dimensioned loads are required,
permits to carry these loads will be sought from the appropriate road
controlling authorities to ensure that safety to road users is maintained and

disruptions kept to a minimum.

CONDITIONS of the permits are likely to include maximum width
requirements, specified routes and times of travel, and the provision of pilot
vehicles to escort the loads. These conditions will ensure that the effects of

moving the loads on the associated road networks, are less than minor.

EACH tower will take approximately one month to construct depending on site
conditions and suitability of access to the site. The construction process
invariably comprises four distinct phases:

(a) construction of the foundations;

(b) delivery and assembly of the small steel sections into larger

manageable sections using a small crane;
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44,

45.

46.

47.

48.

49.

50.

8226015

(c) erection of the towers using a large crane; and

(d) stringing of the overhead line.

FROM my understanding, the traffic movements associated with this process
range from approximately 80 one way movements to around 300 one way

movements.

EACH tower site will require access via a 3.5 to 4m wide access track. This
will need to be of adequate strength and suitable geometry to transport the
tower sections, and the associated construction vehicles and plant, from the

existing road network. This is discussed in the evidence of Mr Patrick.

THE intersection of access tracks with the road network will be constructed in
such a way to ensure that the safety of those using the intersection, and
associated through traffic, is not compromised in any way. This will be
achieved by locating the intersection in a way that maximises visibility to and
from the intersection and also by providing suitable manoeuvring space in and
around the intersection. This will ensure that vehicles entering and exiting site

do not conflict with through traffic.

IT is my understanding that many of the access tracks to the sites will utilise
existing intersections / access points on the road network. The vast majority of
existing and proposed accesses are located on low volume (LV) or Level 1

roads.

HOWEVER, it is my understanding that the exact location and number of
access points is still being determined. This is due to the likelihood that a
number of towers may be reached from one access point, particularly where

adjacent properties can be linked by a single access track.

FOR new accesses, either district plan requirements must be met or resource
consent will be obtained. Therefore, the accesses will have to comply with

specific road safety and design standards.
UPGRADE of existing access routes and construction of new access routes

may be required to accommodate construction vehicles associated with the

tower sites. This will involve the transport of earthmoving equipment to and
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51.

52.

53.

from the various sites. It is my understanding that access routes will need to
be retained to provide for future maintenance, but only at the level of four

wheel drive/light truck access.

THERE will be traffic effects associated with the construction of the towers, but
these will be very minor, temporary, and localised in nature as traffic
movements to and from the individual sites will be readily absorbed into the
existing traffic stream of the adjacent road network, with little impact on

capacity.

DIRECT access from the road network to the access fracks for the tower sites
will be safely managed with an appropriate TMP and construction

management plan.

FINALLY, Transpower will meet the following consent conditions to ensure

that the effects of the work on adjacent road networks are less than minor:

(a) Preparation of a comprehensive Construction Management Plan

outlining the contractor’s construction methodology;

(b) Preparation of TMPs in accordance with Transit New Zealand's Code
of Practice for Temporary Traffic Management (COPTTM) or the

relevant road controiling authority's equivaient code; and

(c) Preparation of an effectve communications plan involving
consultation and liaison with affected parties such as road controlling

authorities, the rail track operator, and adjacent landowners.

Summary

54.

8226015

IN general, construction of the tower sites and installation of the overhead
conductors will have little impact on the adjacent road and rail networks. The
work being undertaken is considered routine and the process can be managed
effectively with appropriate conditions (as mentioned previously) and through
close liaison and consultation with road controlling authorities, rail providers
and other affected parties. Site specific or individual issues at some locations
can also be effectively managed through this process, such that any effects

will be minor.
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UNDERGROUND CABLE ROUTES

55.

56.

THIS aspect of the Upgrade Project involves two separate cable routes
comprising two underground cable circuits in each route. As mentioned in the
evidence of previous witnesses, the two routes are Pakuranga Substation to
Brownhill Road Substation site and Otahuhu Substation to Brownhill Road
Substation site.

THE traffic issues associated with each route will be discussed in detail later in

my evidence.

Identification of Cable Routes

57.

58.

59.

60.

61.

8226015

FROM the outset of the Upgrade Project, a fundamental consideration when
identifying the alignment of the cable routes was traffic related issues

associated with construction and maintenance of these routes.

TRAFFIC implications was one of the aspects considered in the identification
and analysis of options, as outlined in the evidence of Ms McGovern and Ms

Hunter.

AMONG other considerations, the choice of routes sought to minimise impact
on road users and adjacent landowners. Therefore, while it is accepted that
there will be traffic impacts during construction of the cable routes, these
impacts have been reduced as much as practicable through careful route
selection. Consequently, traffic impacts will be localised and of relatively short

duration.

THE traffic impacts associated with future maintenance of the cable routes are

considered negligible.
BEFORE | proceed further with my evidence, | consider that it is important to

provide some context to the extent of the works and potential traffic impacts

associated with construction of the underground cable routes.
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62.

63.

64.

65.

66.

67.

8226015

THE work being undertaken by Transpower on the road network will be similar
to work undertaken on a regular basis by other utility companies within roads,

such as the installation of gas mains, storm water pipes, sewerage etc.

WORK of this nature is by no means out of character within the urban
environment and as a result, there is a degree of acceptance from road users
that delays are inevitable during certain times. However, these delays and
resulting inconvenience can be reduced through effective traffic management
and through the establishment of a comprehensive communications plan for
the Upgrade Project.

THESE initiatives will ensure that through sound construction practices and
media and personal (letter box) communication, road users and local residents
will be kept up to date on potential traffic effects and can therefore make
informed decisions about their travel. This might include delaying their trips,
abandoning non-essential travel or using suitable diversions or alternative

routes.

AN excellent example of the importance of effective communications is
illustrated by a construction project recently undertaken by Transit NZ which
invoived the replacement of the bridge joints for Mangere Bridge on State
Highway 20.

THE first round of joint replacements was not well advertised and closure of
the bridge resulted in grid-lock on and around what is an important route to
and from Auckland Airport. As a result of the significant delays experienced
by road users, Transit NZ received heavy criticism for what appeared to be
lack of forward planning, and this highlighted the need for better

communication with the motoring public.

THE second round of joint replacements was advertised well in advance
allowing road users the opportunity to make all necessary travel arrangements
prior to the works being undertaken. When the works were finally carried out,
delays in and around the site were minimal. This was a commendable effort
on the part of Transit NZ particularly in light of the problems associated with
the first round of replacements. The success of the project clearly
demonstrated the importance of timely consultation and liaison with key

stakeholders and affected parties.
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68.

AS a consent condition, Transpower will ensure that effective communication
plans are in place throughout the Upgrade Project and key stakeholders and

affected parties are kept well informed at all times.

Cable route construction — general

69.

70.

71.

72.

8226015

THE underground cable routes will be formed in two circuits requiring a
minimum separation of 3.5m: The construction methodology will typically
involve the excavation of one trench from start to finish before returning to

carry out the process again for the trench containing the second circuit.

THIS methodology will be adopted where space is unavailable to excavate on
both sides of the road simultaneously and maintain traffic flow, and ensures
that the road does not need to be closed. In effect, this is the least disruptive
approach to undertaking the work and will minimise the impacts on road users.

The main impact arises where works are prolonged.

INFORMATION on existing underground services will be used to plan the
alignment of the cable trenches and ascertain the available carriageway width
for construction works and through traffic. The exact location of the existing
underground services will not be known until trial holes have been excavated

which will take place prior to construction, once a contract has been awarded.

EACH trench will be excavated in sections of between 600 and 800m in length
with each section taking approximately six to ten weeks to complete. The key

activities during this period include:

(a) Trench excavation and placement of steel plates for access across
the trench. This is a common technique for affording vehicle access
across a trench structure and takes approximately three to four
weeks to complete;

(b) Installation of cables — approximately one to two weeks; and

(c) Backfilling and reinstatement — approximately three to four weeks.
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73.

74.

75.

76.

77.

78.

8226015

ACCESS across the trench excavation throughout the Upgrade Project is
critical in order to provide access to adjacent properties where the trench is
running parallel to the carriageway, and access for through traffic where the

trench is crossing a carriageway.

WHERE large volumes of traffic are traversing the excavation, such as on an
arterial route, the steel plates will be specially fabricated and installed to allow
safe and efficient vehicle passage with little disruption. This is common

practice where traffic volumes are high.

WHILE the work site is likely to have a reduced speed limit, such as 30km/h,
because the steel plates will be soundly bedded with asphalt approach ramps,
there will be little vibration and motorists will barely detect that they are
travelling over steel plates. This will assist traffic in travelling at a constant
speed through the work site, as fluctuating speeds often cause disruptions in

the traffic stream leading to unnecessary delay.

OVER the length of the trench there will be both ‘active’ and ‘passive’ work
zones. Where work is being carried out in the trench, a 6m wide active work
zone will be required to safely accommodate construction plant and resources.
Conversely, where work is not being carried out, a 3.5m wide passive work

zone will be required.

CABLE bays will be required at intervals of 600 to 800m for cable jointing.
Active construction periods at these bays couid be more prolonged. However,
the bays will be at isolated locations and wherever possible the bays will be
located outside of carriageways. The bay positions cannot be determined until
the cable route is designed in detail. The effects will be highly localised and

will have a negligible effect relative to the trenching works.

THE work zones will be protected by road barriers at all times to protect
contractors and road users alike. Furthermore, temporary traffic management
in accordance with COPTTM, or the road controlling authority's equivalent
code, will be in place at all times to safely manage traffic in and around the
work site. This will inciude the use of reduced speed restrictions, temporary

roads and diversion routes.
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79.

80.

81.

82.

83.

8226015

AS construction progresses along roads, access to individual driveways will
become unavailable for very short periods (typically one day) while the trench
is excavated and steel plates put in place. To minimise disruption to residents
and businesses, they will be kept fully informed of the periods when their
access will be interrupted, and if necessary, alternative secure parking will be
provided in close proximity. In the event of an emergency, steel plates will be
dropped into place by the contractor at very short notice to afford access to the

affected site. Steel plates will be on stand-by at all times for such incidents.

LIKE road user safety, pedestrian safety will be paramount throughout the
duration of the Upgrade Project. Where construction temporarily closes a road
or footway, a fully signed diversion or alternative route will be provided.
Barriers will be used to protect identified safety hazards and steel plates will
be laid where necessary for pedestrian access. At traffic controlled crossing
points, every effort will be made to maintain the existing level of service for

pedestrians.

REGARDING traffic effects, given the rapidly changing nature of land use and
associated traffic patterns over the length of the cable routes, it was
considered unnecessary, at this stage, to undertake any detailed traffic
analysis, such as traffic modelling, to determine the likely impacts on key

intersections during construction works.

CONSEQUENTLY, as a firm start date for the work is not yet known, it is
recommended that nearer the time, detailed intersection analysis of critical
sites using up-to-date traffic data be undertaken to determine potential delays
as a result of the works. This will be of most relevance for the Otahuhu —
Brownhill route which is not scheduled to be constructed until approximately
2020. While construction of the Pakuranga — Brownhill route is scheduled to
occur in the next few years, the same type of analysis should be done closer
to the construction date, as there may be changes in land use and the network

in the meantime.

AN industry recognised intersection modelling package such as SIDRA would
be an appropriate tool for undertaking the modelling and giving Manakau City
Council the confidence that the works can be undertaken without undue

impacts on road users. Furthermore, the modelling results would be
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84.

85.

immensely valuable for helping develop Traffic Management Plans and

establishing suitable working hours to minimise disruptions to road users.

AS mentioned previously, a project of this nature is not out of character within
the urban environment and will be similar in content and scale to the

construction of other major utility works.

WHILE construction of the cable routes will have associated traffic effects,
following completion of the works, ongoing maintenance and emergency
repairs will be periodic and localised with limited overall impact on the

adjacent road network.

PAKURANGA TO BROWNHILL CABLE ROUTE

86.

87.

88.

THE proposed cable route passes through three distinct areas. The start of
the route from Brownhill to Dunvegan Rise is largely rural with the central
portion from Dunvegan Rise to Te Koha Road being predominantly residential
in nature. The final section from Te Koha Road to Pakuranga Substation

traverses a Council reserve which is bordered by a commercial/industrial area.

AS mentioned previously, the underground cable routes will be formed in two
circuits requiring a minimum separation of 3.5m. There is an existing
Transpower utility tunnel from Dunvegan Rise to the Pakuranga Substation
which is available to accommodate one cable circuit over this section. Thus
only one trench will be required for this section of the route and the new cable
will be parallel to the tunnel and be separated by the required 3.5m. The route
from Dunvegan Rise to Brownhill Road will require two parallel trenches to be

excavated.

| have chosen to break the route down into distinct homogenous sections and
address the traffic impacts on each of these sections individually. My
assessment of the route commences at Brownhill Road and finishes at the

Pakuranga Substation.

Brownhill Road Substation to Whitford Park Road

89.

8226015

BROWNHILL Road is a low volume rural access road (approximately 500

vehicles per day) which is sealed without kerb and channel for an initial 1.2km
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90.

91.

92.

93.

94.

(approximately) from the intersection with Whitford Park Road and is then
unsealed for the remainder of its length. This includes a 700m length of

unsealed carriageway through to the Transpower site.

BROWNHILL Road is a no-exit road or cul-de-sac and is approximately 5 to

5.5m wide with narrow grass verges on either side.

WITHIN active construction zones the works will require a 6m width, which in
places cannot be accommodated within the existing carriageway without
closing the road. This will need to be carefully managed by Transpower to
ensure that temporary access with stop/go control is provided for residents

and emergency services at all times.

FURTHERMORE, in order to safely accommodate the works, a number of
localised changes to the geometry and width of Brownhill Road will be
required. Also, as the road will have to accommodate very heavy loads in
future years during construction of the substation, other upgrading measures
will be required such as culvert and bridge replacement, ground stabilisation

and further geometric improvements to the horizontal and vertical alignment.

TO future-proof the road for transportation of the 250 tonne transformers and
construction of the substation in about 2032, Transpower has deemed it
necessary to upgrade Brownhill Road as part of the initial cable route works,
currently scheduled to occur in 2009. This will ensure that the most cost
effective and beneficial whole of life strategy is implemented for the 25 to 30

year construction programme for the substation.

THEREFORE, Transpower proposes to upgrade Brownhill Road in 2009 to
meet Manakau City Council's minimum design standards for rural roads. This
includes a 7m wide carriageway, incorporating a 6m seal width. This will
assist with providing temporary access. This will include a 7m wide
carriageway, incorporating a 6m seal width using a two coat chip seal. All

work will be undertaken within the boundary of the proposed designation.

Assessment of effects and mitigation

95.

8226015

DUE to the low traffic volume on Brownhill Road, the traffic delay resulting

from the works will be minimal and easily managed with appropriate traffic
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control. Furthermore, as Brownhill Road is a cul-de-sac and there are no
alternative routes, heavy agricultural machinery and the movement of livestock
may need to be specially accommodated by the construction contractor. This
may require temporarily suspending works while the loads are transported

through the construction site.

Whitford Park Road to Caldwells Road

96.

THERE is adequate road width over this section, which includes Sandstone
Road, to safely accommodate the works while maintaining two-way traffic at all

times.

Assessment of effects and mitigation

97.

THE traffic effects will be minimal and very localised. Reduced speed limits
will be in place to ensure the safety of the contractor and road users and steel
plating will be used to afford access across the trench where necessary. The
passing lane on Sandstone Road will need to be closed during construction for

safety reasons.

Sandstone Road / Caldwells Road intersection

98.

THE intersection of Sandstone Road and Caldwells Road will be upgraded to
provide safe access to and from Sandstone Road. The intersection will meet
Manukau City Council's design standards in terms of geometry and
intersection visibility. The intersection will also include turning lanes and
acceleration/deceleration lanes to afford safe access for construction vehicles
and any future land development works in the area. This is subject to further

discussions with MCC and the current landowner.

Assessment of effects and mitigation

99.

100.

8226015

THE current concept plans for the upgraded intersection will significantly
improve safety for all vehicles, including construction vehicles, accessing

Caldwells Road from Sandstone Road.

INSTALLATION of one of the cable routes will involve crossing Sandstone

Road. However, the additional width at the intersection provided by the
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101.

turning lanes will ensure that trenching and steel plating can be undertaken

while maintaining two-way traffic flow at all times.

DUE to the rural nature of the site and low impact on adjacent properties it
may be possible to undertake the trenching works at night, which will reduce

the potential effects on road users.

Caldwells Road (Paper Road)

102.

CALDWELLS Road is for its greater part currently an unformed paper road

which traverses undulating farm iand.

Assessment of effects and mitigation

103.

104.

THE traffic effects will be minimal and very localised including access by
construction traffic and plant at either end. However, as the road is classified
as a paper road, Manakau City Council has asked Transpower to ensure that

the cable route takes account of any future plans for the area.

FURTHERMORE, Transpower will work closely with Manakau City Council
and the adjacent land owner's agent with a view to ensuring that the alignment
of the cable circuits does not compromise future development and

infrastructure plans including future connections with Griggs Road.

Caldwells Road (West) to Point View Drive

105.

CALDWELLS Road (West) is a short cul-de-sac providing access to Point
View Reserve and a number of lifestyle properties over its length. The road is
essentially a rural access road between 5m and 6m wide with no kerb and a

narrow, steep verge, which is heavily vegetated.

Assessment of effects and mitigation

106.

107.

8226015

THE traffic effects will be very localised although public access to the Point

View Reserve will be temporarily interrupted.
CONVERSELY, the construction requirements will be quite extensive as the

road will have to be widened to at least 6m to allow the cables to be located on

either side of the road to maintain the minimum 3.5m separation.
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