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INTRODUCTION

Qualifications and role

1

MY name is Peter Rasul. | am the Project Manager for the overhead section
of the North Island Grid Upgrade Project (Upgrade Project). | have been
employed for 2 years with Transpower New Zealand Limited (Transpower). |
have worked in the electricity supply industry in the United Kingdom and

New Zealand for a total of 32 years.

I was employed in the United Kingdom by the National Grid Company (the
transmission authority) on a number of high voltage (400kV and 275kV)

construction projects from 1990-2005. Examples of such projects are:

(a) South Humber Bank Power Station 400kV Connection (37km of
400KV line, in 1996);

(b) Saltend (British Petroleum) Power Station 400kV Connection
(approximately 20km of 400kV line, in 1997); and

(c) the 2™ Yorkshire Line Project, consisting of 75km of 400kV overhead
line, with associated substation build and modifications, with the final

circuit being commissioned in 2003.

| have been a Project Engineer since 1990, and a Project Manager since
1997. | have a Bachelor of Engineering (1* class honours) degree from Leeds

University, in the United Kingdom.

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.

Scope of evidence

5.

8226747

MY evidence outlines the contract framework, and provides a high level

overview of the construction process. Details of construction, and the
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management of construction effects, are provided in the evidence of Mr

Patrick.
TRANSPOWER EXPERIENCE
6. TRANSPOWER has not carried out an overhead transmission line project of

this size for many years. The construction of the Huntly to Stratford
transmission line (280kms) in 1985/88 was the last major project. However |
understand that several smaller projects have been carried out since 1988,
including at Churton Park, in Wellington; the Timaru deviation; the Poihipi
deviation; and a large number of refurbishment and re-conductoring projects,
both in the North and South Islands.

7. THE Churton Park (1991), Pohipi and Timaru projects involved the
construction and stringing of short sections (between 2.3km and 32km) of new
220kV, 110kV or HVDC transmission line. The refurbishment and
reconductoring projects involved minor tower rebuilds, but extensive sections
of conductor removal and replacements. By way of example, the upgrading of
the existing Islington to Kikiwa transmission line in the South Island required

approximately 220km of 3 phases of conductor to be installed.

8. THESE projects, while small, have maintained the core skills of transmission
line design, tower construction and conductor stringing, and transmission line

construction management, within Transpower and its contractors.

9. HOWEVER, the construction of the proposed 400kV capable transmission line
(proposed line) requires these skills in higher volume than is retained within
the New Zealand workforce, and Transpower is seeking to contract with a
suitably qualified and experienced international contractor, in conjunction with
an experienced New Zealand partner, who has both the capability and

commitment to achieve required results, to form an Alliance.

TYPE OF CONTRACT / LOGISTICS OF CONSTRUCTION PERIOD

10. IN this section of my evidence, | discuss the type of construction contract
Transpower proposes for the overhead line component of the Upgrade

Project. | then go on to discuss the logistics of the construction period.
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11.

12,

13.

14.

15.

8226747

THE design, material supply, construction and commissioning of the proposed
line, plus the decommissioning, dismantling, and removal of the existing ARI-

PAK-A line, would be undertaken through an Alliance contract.

ALLIANCE contracts, also known as collaborative working agreements, are a
form of contracting which allows flexibility in the scope and approach to
undertaking the work, incentivises the contracting workforce to achieve
outstanding results across key result areas, and allows the client, in this case
Transpower, to participate in the daily management of the project to ensure

key issues are well managed.

AN Alliance contract was primarily selected to manage the uncertainty in
timing of access to land and to ensure that the key issues of the overhead

lines component of the Upgrade Project were well managed.

LAND access is an issue due to the potentially extended duration of
negotiations involved in buying easements. Land access is also an issue
because of the potential limitations on access due to soil conditions, and
where practicable lambing, calving, cropping and milking operations. The

evidence of Mr Miles discusses property access and easement negotiations.

THE key issues that would be managed through inclusion of Transpower staff

in the Alliance management team are:

(a) establishment of good long term relationships with landowners;

(b) compliance with landowner access agreements;

(c) flexibility in access arrangements to meet changing landowner
needs;

(d) establishing and maintaining good relationships with local authorities,

businesses and communities;

(e) compliance with environmental requirements and conditions; and

f) completion by the planned target date, to cost.
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16.

17.

THESE key issues have been included in the Alliance contract as Key Result
Areas (KRA) of Environmental, Stakeholder and Programme completion.
Within each KRA are a series of key performance indicators, such as
developing environmental and stakeholder management plans and meeting or
exceeding the requirements of these plans. Compliance with these plans is
obtained through inclusion of Transpower staff in the Alliance management
team, and through attachment of a cost reward against the extent of

compliance with the key performance indicators.

ALLIANCE projects have been successfully implemented throughout the world
on similar projects. In reaching the decision to utilise an Alliance contract,
other alliancing arrangements have been considered. In particular, | have
visited construction alliances utilised for new transmission lines construction
in Queensland and Transit New Zealand's road building Northern Gateway
Alliance. | understand that these Alliance contracts are running well, and that

the clients consider that Alliances have efficiently included staff from the client.

Project programme

18.

19.

20.

8226747

THE project programme currently provides for detailed design of the proposed
line being carried out by the Alliance, starting in June 2008 and taking
approximately 1 year to substantially complete. This procedure would be
carefully co-ordinated with material procurement and relevant testing, again,

all carried out by the Alliance.

BEFORE construction starts, a significant percentage of the required land
access agreements will be required to be in place. An important reason for
selecting an Alliance is that the contractor is best placed to decide when it is
appropriate to begin construction and how many resources are mobilised to
undertake and complete construction. It is anticipated that construction of the
proposed line and dismantling of the existing ARI-PAK A line would start in
late 2008 and take approximately 30 months. The work would continue over
the entire 30 month period, However, activities, such as foundation
construction or conductor installation, could be reduced during winter months

when conditions are inappropriate.

IT is my expectation that there would be several teams working

simultaneously, spread throughout the 426 work sites. On this basis, |
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21,

anticipate that the programme would provide for commencement of site works
(access clearing and track upgrading) in early 2009, and the necessary work

teams brought to site at each stage of the works, as follows:

(a) foundations commencing March 2009;
(b) tower assembly commencing October 2009; and
(c) stringing (1 team of 50 staff) commencing in February 2010.

THE ARI-PAK A line would be removed over a two year period commencing in
February 2009. The first sections to be removed would be those in proximity
to the new proposed tower positions to facilitate construction of the proposed

line.

Contractors / workforce involved

22,

23.

8226747

TO some extent, the duration of construction of the proposed line is
determined by the number of available resources dedicated to the task. For
instance, the time taken to construct the foundations (or towers, or install the
conductors) would be roughly halved if the resources are doubled. However,
in practice there is a limit to the readily available resources and there is a
practical limit to the number of work parties and work sites that can be
effectively serviced and managed in a sensible and controlled manner.
External factors, such as rights of access, farm activites and seasonal

impacts, also affect the overall duration of construction.

AS discussed above, the size of the workforce would depend on when access
to land is granted, and whether the Alliance adopts a strategy of completion in
a short period with a large workforce, or over a longer period with a smaller
workforce. | anticipate that the workforce would consist of several teams
working at several sites (as access becomes available) along the route

carrying out various operations as per the construction programme.
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24,

25.

26.

27.

28.

8226747

| anticipate that the workforce would consist of the following:

Work stages/Team No. of Teams | Staff per Team | Total Staff
Type

| Access work & 5 10 50
Vegetation Clearance
Foundation 6 8 48
Tower erection 6 8-10 48 - 60
Wiring 1 Up to 50 50

| anticipate that there would be up to approximately 250 staff including
subcontractors, consultants and others at the peak of work in 2010, when all

the work stages would be in progress.

THE type of work necessary to construct a transmission line is a mix of
general civil construction and specialist transmission line construction skills. |
anticipate that the majority of resources for access track construction,
foundation construction and preassembly of towers would be sourced locally,

as this work would require general civil/construction workers.

AS explained earlier, there are insufficient skilled transmission line staff
remaining in New Zealand to support the high volume of work required for this
project. Consequently, supervisory staff and specialist tower erection and
stringing staff are likely to be obtained from Australia, as both of the final short

listed tenderers contain Australian transmission line companies.

THE extent to which New Zealand staff would also be used in specialist roles
(such as tower erection) would depend on which tenderer is appointed as the
contractor, and their arrangements with existing New Zealand companies.
However, in general, local labour would be used, where possible, to
supplement the specialist workforce for a number of activities. | anticipate that
many local subcontractors would be used in areas in relation to the provision
and operation of cranes, the supply of earthworks plant and concrete, as well
as many other areas including materials supply and support services required
for such a major project. To ensure that local subcontractors are used, | am

maintaining contact with Industry Capability Network New Zealand (part of NZ
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Trade & Enterprise, a Crown Entity, set up to retain home markets where
possible) to advise the Alliance partner of available New Zealand resources

and skills.

Hours of construction

29.

30.

| anticipate that the hours of construction would generally be between 7am —
6pm, Monday to Sunday, with the workforce having some weekends off on a
rotating basis. However, during some operations (for example concrete pour,
tower lifting operation, temporary road closure, or completion of a wiring
operation) it may be necessary to work outside of these hours. However, |
note that all construction work would be undertaken in accordance with
NZS6803:1999 Acoustics — Construction Noise, and the respective noise limits
set out for Weekdays, Saturdays, Sundays and public holidays. Mr Warren

and Mr Lloyd discuss noise in their evidence.

IN addition, and as with any major project, emergencies or contingencies may
require attention at any time. Whenever possible full liaison with the
respective landowner would be undertaken to ensure they are kept informed of

any emergency work that is proposed to be undertaken on their land.

Contractor's facilities

31.

32.

8226747

IT is expected that the Alliance would establish a temporary project office soon
after award of the contract for the management and coordination of the
construction project. A practical location would be near the geographical
centre of the proposed line but this is not essential. Hamilton, or one of the
smaller nearby centres, such as Morrinsville or Cambridge, would also be

practical locations.

THERE would be a need to store some materials such as tower steel,
insulators and conductors, and some plant before dispatching these to work
sites. | expect that there would be at least one storage yard with some
covered storage and workshop facilities, and perhaps up to two other such
facilities, located along the proposed line route. These facilities would usually

be located in existing industrially zoned areas.
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33.

TEMPORARY work force facilities, such as caravans and portable toilets,
would be established at work sites as required. These facilities would only

remain at each site for the duration of each construction activity.

34. ALL specialist overseas workers would be accommodated in existing
accommodation facilities, such as hotels, hostels and/or rental
accommodation where available, or by purchasing existing housing in strategic
locations along the route. No “labour camp” style accommodation would be
required.

MANAGEMENT PLANS

35. THE Alliance management team are required to develop and implement a
comprehensive set of management processes, systems and tools that would
ensure that all activities undertaken in relation to the construction of the
proposed line are carried out in a controlled and approved manner.

36. THE processes, systems and tools would cover all aspects of the construction
process, including the means of compliance with:

(a) technical specifications;

(b) financial controls;

(c) legal and statutory obligations including:
(i) designation and resource consent conditions;
(i) Health and Safety in Employment requirements;

(d) Transpower internal rules and standards;

(e) agreed standards and methods of public and land owner liaison and
interface,

H contractor internal rules and standards; and

(9) quality control and management.
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37.

38.

8226747

THE Alliance would utilise a series of hierarchical documents which would

typically include, but not be limited to, the following:

(a)

(e)

()

(i)

Project Management Plan (PMP);

Design Management Plan (DMP);

Procurement Management Plan (PRP);

Construction Management Plan (CMP);

(i Construction Procedures;

(i) Work Methodology Statements;

(iii) Site Works Plan (SWP);

(iv) Construction Programme;

Quality Management Plan (QMP);

Environmental Management Plan (EMP);

Health & Safety Management Plan (HSP);

Stakeholder Relationship Management Plan (SMP); and

Landowner Management Plan (LMP).

| discuss these plans in more detail below. In discussing these plans, | note

that they would be developed by the Alliance, and would reflect international

best practice and New Zealand requirements. The table below shows a typical

hierarchical arrangement for these project controls. These plans are all

interrelated and revisions to one would be automatically conveyed to those

others affected.
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39.

FIGURE 1 shows the hierarchy of these management plans.

Figure 1 Management Plan Hierarchy

Project Management Plan

A
Health & Safety Management Design Management
Plan A Ptan
Procurement Management Quality Management
] 1 —
Plan y o Plan
Stakeholder Management Environmental Management
[ .
Plan / Plan
! ¥
o Construction Management Plan 4+
¥ h 4
Landowner Management Site Works
Plan -/ Plan /
40. IN addition, Transpower has, in consultation with those landowners who will

/‘._;

engage in discussion, commenced drawing up Access and Construction
Agreements, which take account of the requirements/concems of the
landowner and detail to all parties where and how the access would be formed
and used. These agreements would be included in the SWP for each tower

site. Mr Patrick discusses these agreements in his evidence.

Project Management Plan (PMP)

41.

42,

8226747

THE PMP is the overarching project management document. It contains the
highest level mission statements, policies, organisational structures, lines of
communication, reporting requirements, goals, delegation procedures, key
milestones in the project programme, targets, philosophies and principles fo

be applied to the running of the overall project.
THE PMP identifies all other critical documents (and the hierarchy) that are to

be applied or used for every aspect of the project, and identifies the

requirements and general structure of those other documents, as well as the
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approval requirements for those documents. Typical examples of the use of
the PMP include documenting how each member of staff would be specifically
inducted into the project. This process would ensure that they are competent
to carry out the respective duties assigned to them on the project. The PMP
also details how all other plans interrelate to ensure the efficient execution of

the project as a whole.

Design Management Plan (DMP)

43.

THE DMP is the management document that defines the philosophies, goals,
processes and outputs specifically relating to the design component of the
project. The DMP is used as the reference by the contractor's design
manager, and Transpower's technical representatives to firstly, ensure that the
final design would be consistent with the intentions, and secondly, to monitor
the progress and outputs of the contractor’s design activities. The DMP gives

the following guidance:

(a) design standards to be applied;

(b) design philosophies to be applied;

(c) any minimum requirements to be implemented;

(d) any customer specific requirements that are not contained in

technical standards;

(e) internal and principal sign-offs and verification requirements;

f drawing and technical document management system requirements;
and

(9) design requirements for compliance with statutory and regulatory

requirements.

Procurement Management Plan (PRP)

44,

8226747

THE PRP defines the approved procurement processes for the project,

including procurement of services, materials, plant, plant hire, and
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45.

subcontractors. The PRP contains the necessary process for evaluating

potential suppliers.

THE PRP is used to ensure that services are only sought from organisations
that have the necessary systems and processes in place to comply with all of
the requirements of Transpower and the Alliance, including any designation

and resource consent conditions.

Construction Management Plan

46.

47.

48.

8226747

IT is my experience that whenever projects of this size and nature are
undertaken, it is the CMP that documents all project control measures,
including environmental controls and measures for mitigating construction

impacts in a comprehensive format.

THE CMP provides a "tool box" of measures that have been approved through
the Alliance for use on the Upgrade Project to address any designation and
resource consent conditions, and to address or mitigate potential adverse

environmental effects.

THE CMP would be implemented by the Alliance. Transpower's tender

documents require that the CMP would address such matters as:

(a) land stability management and sediment controls;

(b) storage and reuse of topsoil;

(c) management and disposal of spoil;

(d) groundwater and stormwater management, treatment and disposal;
(e) silt and dust control, during earthwork stages;

H traffic/access management;

(9) temporary activities and equipment storage in specified areas;

(h) Alliance car parking in specified areas;
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49,

50.

(i security and lighting during construction;

)] contaminated land management procedures;

(k) construction noise, dust and vibration;

) hours of work;

(m) existing network utilities' protocols and guidelines;
(n) cultural protocols and archaeological requirements;
(o) vegetation restoration; and

(p) community information and liaison.

| also note that it is intended that the CMP would put in place processes to co-
ordinate any planned maintenance work activities on existing Transpower
assets on properties where the proposed line is to be constructed, to minimise
construction impact, where practicable. in addition, the CMP would detail the
process for addressing any site specific issues that may arise (eg drainage,

agricultural, and services issues could be unknown until access is obtained).

THE evidence of Mr Patrick details construction activities, the effects of

construction, and how CMPs control these activities.

Quality Management Plan

51.

52

8226747

A QMP is required to provide assurance that the Transpower Specifications
and relevant New Zealand Standards have been complied with, and that
appropriate quality control has been maintained throughout the construction

process.
THE QMP would include the process for appropriate design certification, sub-

contractor and supplier quality assurance, and certification that the

construction meets the design requirements set out in the DMP.
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53.

THE QMP would include detailed procedures, proposed critical points in the
design and construction, and information about the review and witnessing
required before the next construction stage could commence, as well as a

selection of example quality records.

Environmental Management Plan

54.

55.

THE EMP documents the required environmental outcomes, and the
processes and procedures to be implemented to achieve these outcomes.
The EMP would include all statutory requirements and any designation and

resource consent conditions.

THE EMP would include measures to be applied, or processes to be followed
when any particular event, or instance, triggers a suspected environmental
impact. By way of example, if an unexpected heritage site was discovered, all
work would be stopped on that site, and the relevant procedures followed as

required (such as contacting archaeologists).

Health & Safety Management Plan

56.

57.

THE HSP provides guidance and minimum requirements that would be
implemented during design and construction to ensure that all processes are
undertaken with appropriate consideration of the health and safety impacts of

that process.

THIS plan includes issues such as safety in design, safe working practices,
public safety, testing and inspection of tools and plant, peer reviews of
construction procedures, safety clothing and equipment, auditing and

inspection requirements and incident investigation.

Stakeholder Management Plan

58.

8226747

THE SMP defines the principles, responsibilities and desired outcomes with
respect to liaison with stakeholders, including directly affected land owners;
affected utilities; local councils; and communities. The SMP would include

minimum requirements for such matters as:

(a) response times to landowner enquiiries;
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59.

60.

61.

8226747

(b) delegated authority for agreeing to solutions to issues with

stakeholders;

(c) requirements for contacting owners to arrange access to property;

(d) requirements for, and timing of, ongoing liaison to ensure

stakeholders are kept well informed;

(e) maintenance of confidentiality; and

(f) maintenance of records.

AN example of the use of the SMP would be liaison with the aerial topdressing
community — as changes throughout the construction phase occur (ie tower
builds, stringing of sections). The relevant topdressing companies/individuals
would be informed so they would be aware of the changed environment during

their flying operations.

AS well as a SMP, a Landowner Management Plan (LMP) would be prepared.
This, in combination with the site specific Access Construction Agreements,
would set out a process for managing directly affected landowner relations
sensitively, and ensure that all reasonable landowner expectations are
satisfied or exceeded, where practicable. The LMP would demonstrate the
management of access and/or temporary usage of land of all affected property
owners and occupiers. The sensitivity of affected property owners and
occupiers towards the Upgrade Project would be adequately recognised and
responded to within the LMP.

THE LMP requires the appointment of a Landowner Liaison Officer. The use
of a Landowner Liaison Officer would mean that contact with the relevant land
owners will be maintained prior to, and throughout, the various construction
stages previously described. Any sensitive times (such as lambing, calving)
would be incorporated wherever practicable into the programme. In addition,

any specialist operations (for example mining) carried out by the landowner
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would be co-ordinated, so the landowner's activiies and proposed

construction activities could be carried out safely.

PROCESS FOR CONSTRUCTING THE PROPOSED LINE

62.

63.

THERE are 5 basic stages of construction:

(a) access preparation;

(b) site preparation and vegetation management;
(c) foundation construction;

(d) tower erection; and

(e) conductor/earthwire installation.

| discuss these stages at a high level in the following sections of my evidence,

with details provided in the evidence of Mr Patrick.

Access preparation

64.

65.

66.

8226747

ACCESS is required to all tower sites along the proposed line. This access
would either be by utilising existing property access tracks and/or constructing

new access tracks.

EXISTING property access tracks would require upgrading in most cases to
enable the heavy plant to pass. The use, and upgrading, of existing access
tracks would be carried out, wherever practical to avoid new road construction.
Some properties may require the upgrading of existing access, and the
construction of new access roads from the existing access to a tower site. Any
new access roads could be temporary, and be reinstated to their former

condition post-construction (depending on landowner preference).

THE exact number of temporary roads/track upgrades to be constructed has
yet to be determined for the entire route, as Transpower has not obtained
access to all tower positions. At present, indications are that approximately
60% of access tracks would be existing tracks upgraded for construction
traffic, with only 40% of the access tracks being new temporary tracks. The

extent and type of access (for example thickness and type of stone) would
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depend on the approach that the Alliance takes in construction methodology

for each site, and the time of year that access is required at each site.

Site preparation and vegetation management

67.

68.

69.

70.

7.

8226747

THE extent of site preparation and vegetation management would depend on

the activity at the site.

AT all tower locations, a working area would be required to assemble the
tower steelwork and facilitate the tower and conductor installation. It is normal
international best practice to have a working area of approximately 4000m? or
thereabouts. Earthworks may be required to create a suitable contoured
working area site. Wherever possibie, this work would be contained within the
easement area. However, where the site is not suitable, an additional area
may be temporarily required outside of the easement area. Such areas are

being identified and access agreed with fandowners.

CONDUCTOR installation and tensioning equipment would need to be located
at approximately 29 sites along the proposed route. At these sites, up to
4000m? of land area may be required. It is expected that this area would be

contained within the easement width.

VEGETATION management would be carried out, in agreement with the

fandowner, in order to:

(a) allow for safe assembly of the towers and conductors; and
(b) ensure the subsequent safe operation of the proposed line when in
service.

THIS management would involve removing trees within the easement
particularly in the tower construction areas and where electrical clearances

would be infringed.
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Foundation construction

72.

73.

74,

75.

76.

8226747

THE third stage of construction relates to the foundations. Approximately 6
different types of foundation would be developed by the Alliance for all

anticipated soil strength conditions. These 6 foundation types are:

(a) cast-in-situ bored concrete piles,

(b) grouted rock anchor foundation;

(c) pad and chimney concrete foundation;

(d) concrete raft foundation; and

(e) driven pile foundation including driven steel tubes.

MR Lake has described these foundations in his evidence.

SOIL investigations would be carried out as soon as practically possible to

determine the type of foundation required.

I expect the majority of tower foundations to be bored concrete pile design as
these are time/cost efficient and suit most soil types. Typical bored concrete
pile foundation dimensions for the Upgrade Project are expected to have
diameters ranging between 900mm and 2400mm and have depths ranging
from 7m to 15m. Concrete would be delivered to site in agitator trucks, with
generally up to 5m® of concrete at a time. Where off-road access is more

extensive, loads of lesser quantities of 3.5-4m?® would be most likely.

DRIVEN steel tubes may be used for up to 1/3 of all foundations, depending
on the results of the site specific soil investigation studies. These foundations
involve driving a steel tube into the ground and then pouring concrete onto the
tube to form the leg of the tower. Mr Patrick details this type of foundation in

his evidence.
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Tower erection

Photo 1: typical tower erection using truck mounted crane

77. TOWER erection would be carried out in 3 stages:
(a) delivery of steel to site;
(b) pre-assembly of parts of the tower on the ground; and
(c) assembly of panels to form the complete tower.

Photos 1 and 2 show towers being erected.

8226747
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