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INTRODUCTION

Qualifications

8218914

MY name is Steven Taylor. | am employed by Transpower New Zealand
Limited (Transpower) as the Environment Projects Manager in the
Environment and Property Group, responsible for the Environmental Projects
group. | have been in this role since April 2007. Prior to my current position, |
was a Senior Environmental Advisor, responsible for the identification of high
level environmental constraints of various transmission options, and the
investigation and consenting of the underground cable and substation
elements of the North Island Grid Upgrade Project (Upgrade Project). | have
been employed by Transpower since March 2004.

| hold a Bachelor of Resource and Environmental Planning with First Class
Honours and am a full member of the New Zealand Planning Institute. | have
12 years experience in environmental planning, having previously worked for
Porirua City Council and various consulting companies, providing policy and
regulatory planning advice for central and local government and the private
sector. This has involved a range of infrastructure projects, both in

New Zealand and Samoa, including:

(a) Ohinewai switching station designation, Transpower Environmental
Project Manager;
(b) Fighting Bay substation designation, Transpower Environmental

Project Manager;

(c) Hastings Northern Arterial designation and consenting, Beca Senior
Planner,;

(d) Grafton Gully State Highway realignment designation and
consenting, Beca Senior Planner,;

(e) Lyndhurst Structure Planning, Beca Senior Planner,;

f Wairoa Coastal Strategy, Beca Senior Planner;

(9) Wairarapa Coastal Strategy, Beca Senior Planner and Job Manager;
and

(h) Samoa Coastal Infrastructure Development Plans, Beca Senior

Planner and Job Manager.
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| 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

4.

MY evidence will address the fbllowing matters:

(a) Consideration of environmental constraints during the identification of

transmission options and the role of the ACRE model.

(b) Transpower's approach to identifying the proposed Brownhill
Substation site and underground cable route options. In particular, |
discuss the process involved, and the factors which make up that
process. | will also comment briefly on the selection of the

Pakuranga Substation site.

(c) The Otahuhu Substation diversity project.

CONSIDERATION OF ENVIRONMENTAL CONSTRAINTS DURING THE
IDENTIFICATION OF TRANSMISSION OPTIONS

8218914

POTENTIAL environmental effects of various transmission options were
identified and considered during Transpower’'s system vision investigations
commengcing in 2002, and this investigation continued during the preparation
of Grid Upgrade Plan (GUP) materials. As is outlined by Mr Boyle in his
evidence, this information was relied on during the identification of
assessment criteria which were used to confirm the 400kV option for the
Upgrade Project (Original Proposal). This analysis is also detailed in the
Transpower reports entitled "Security of Supply into Auckland Assessment of
Alternative Solutions" and "Security of Supply into Auckland Assessment
Methodology for Alternative Solutions" both dated October 2004 (Common
Bundle of Exhibits tabs 5 and 7).

THE identification of environmental constraints was based on a two-pronged

approach, first a review of environmental effects within the context of the
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Resource Management Act 1991 (RMA), and secondly the identification of
wider environmental considerations determined by environmental
sustainability. This approach acknowledged that any transmission proposal
would require approvals under both the RMA and Electricity Act 1992. In
particular, the sustainable management focus of the RMA, and the principal
objective of the Electricity Commission being to ensure that "electricity is
produced and delivered to all classes of consumers in an efficient, fair, reliable

and environmentally sustainable manner".

THE review of environmental effects appropriate to the RMA identified that the

construction of a new transmission upgrade will result in the following:

(a) Security of electricity supply;
(b) Visual effects;
(c) EMF;

(d) Audible noise;

(e) Ecological effects;
) Social effects;
(@) Archaeological effects;

(h) Cultural effects;

(i) Construction stage effects;

1)) Electrical effects;

(k) Land use effects; and

0] Tourism and recreational effects.

ALTHOUGH the scale of these effects may vary depending on the

transmission option proposed, they are common to any new transmission line.
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10.

11.

8218914

The extent to which these effects can be adequately avoided, remedied or
mitigated for a given transmission option, is determined primarily by route
location and the number of line routes required to meet a system need. Other
effects are able to be managed by the selection of an appropriate easement
width, and tower and conductor design, once the route has been identified. |
will return to the issue of route location later in my evidence. A number of
witnesses discuss the issue of easement width, and Mr Lake and Mr Khot will

discuss design elements.

CRITERIA of relevance to environmental sustainability were considered within
Transpower by Mr Boyle’s team and myself according to the degree to which

the transmission option:

(a) facilitates the connection of renewable forms of electricity;

(b) promotes the efficiency and security of the electricity system;

(c) minimises environmental impacts;

(d) keeps costs to the end users low;

(e) is consistent with government policies on climate change and energy

efficiency; and

f minimises transmission losses.

THE degree to which each option facilitates renewable forms of electricity,
promotes system security, minimises transmission losses and minimises

overall cost has been discussed by Mr Boyle.

TAKING into account the above environmental and sustainability criteria, of
the options considered, the 400kV option was identified as providing the most
efficient use of a transmission "corridor", whilst still being able to satisfy

system requirements.
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ACRE MODEL

12.

13.

14.

15.

8218914

AT the same time that the high level analysis of various transmission options
was being undertaken, attention was given to the development of a robust,
well considered, and time and cost effective model that could be applied to
enable the identification of an appropriate transmission line route. Transpower
did not have such a model, and from a fairly extensive literature search, it
appeared that none were available from international practice. The intention
was that this process could only be fully implemented once a transmission
option was resolved. It was agreed that the model would involve integrated
expert advice and also be informed by public consultation to identify potential

environmental effects and assist in confirming the final route alignment.

THE theoretical basis of the model acknowledged that environmental
approvals would be required under the RMA, and sought to ensure that the
various statutory requirements could be satisfied. In so doing, it sought to
avoid, remedy or mitigate effects at a more detailed level than could be
undertaken during the consideration of alternative transmission options

undertaken during the "system vision" investigations.

THE basis of the model was developed in early 2004, and termed the "ACRE"
model. At the outset, the model was developed to explicitly provide for the
following key outcomes:

(a) a thorough assessment of environmental effects;

(b) flexibility to enable design changes and optimisation, as a result of

consultation findings, or engineering change;

(c) to facilitate consultation under the RMA, to inform the assessment of

environmental effects; and
(d) to enable consultation on alternative routes.
THE model assumes a multi-disciplinary approach, enabling engineering,

environmental and other technical disciplines to consider and document the

range of issues before proceeding to the next stage of analysis. The model
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16.

17.

18.

19.

8218914

became the generic approach to subsequent studies and investigations, and

provided the basis for consultation activities.

AS the transmission option was not yet fully committed when the model was
developed, it had to be appropriate to apply to any new AC and/or DC
transmission investments across the country. However, it was acknowledged
that the implementation of the model would require a detailed identification of
environmental effects to facilitate consultation and subsequent effects
management, and in particular, the following Transpower consultation

objectives:

(a) to inform the public of Transpower's grid upgrade proposals, by
providing balanced and objective information that will assist people in

understanding the issues, alternatives, and proposed solutions;

(b) to obtain public feedback to assist in the identification of potential
environmental effects, and ways in which these can be remedied or

mitigated; and

(c) to consider feedback in finalising its proposals.

THE identification of environmental effects required to satisfy the above
consultation objectives could only occur once Transpower had suitably
progressed the identification of a preferred transmission option. This had
occurred by October 2004, and Transpower’s initial investigations progressed

to the consultation phase of route identification.

MR Campbell and Ms Allan discuss in their evidence further the evolution of
this model, and how it was applied to the Upgrade Project to ensure that the
various outcomes anticipated during the model's development were

accommodated.

MR Campbell, Dr Phillips and Ms Mead-Rose discuss in their evidence

consultation objectives further.
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DEVELOPMENT OF THE PROCESS FOR IDENTIFYING THE BROWNHILL
SUBSTATION SITE

20.

21.

22.

23.

24,

8218914

AFTER an initial site selection process, the site that was originally proposed
as a location for terminating the overhead line was in the vicinity of Ormiston
Road in Whitford. The process for identification of this site is detailed in the
MWH report "Interim Report on Underground Cable Section, Transition Station
and Substations" dated August 2005 (Common Exhibit). This site differs from
the northern line termination location now proposed, which is referred to as the

proposed Brownhill Substation site.

AS Ms Allan explains in her evidence, by November 2005 the process for
identifying the location of the overhead line route had also confirmed the
location of the northern transition station at Ormiston Road. This location was
established in close proximity to the existing urban boundary, and was dictated
by a combination of environmental, social and economic considerations. The
technical requirements for this original transition station were simply to enable

the transition between overhead 400kV line and underground 400kV cable.

WITH the August 2006 changes in the Upgrade Project, scope to include
upgrades to both Pakuranga and Otahuhu Substations to tap into the existing
grid, and consequential increased emphasis on reliability and diversity, the
project requirements in South Auckland changed, and it was clear that the

original transition station location may no longer be appropriate.

THE additional project requirements necessitated the introduction of a
switchyard that could switch between the Pakuranga and Otahuhu cable
circuits. Mr Deller in his evidence discusses these system requirements in
more detail. At that stage, it was recognised that the existing transition station
site at Ormiston Road was not a suitable location to accommodate the larger

sized switchyard because of the small size of the site.
I therefore directed my attention towards identifying a range of possible

substation sites that would meet these new technical requirements. That site

may, or may not, have also been the transition station site.
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Factors taken into account

25.

26.

27.

28.

8218914

THE original scope for identifying potential substation and/or transition station

sites was based on the following criteria:

(a) a site of sufficient size and security for ultimate development of a
400/220kV substation, separate from Otahuhu and Pakuranga

Substations;

(b) a location that could be readily connected into the existing grid via
both the Otahuhu and Pakuranga Substations, to provide for future

diversity; and

(c) a location in the general proximity of the 400kV line route.

TURNING to the above site selection criteria, the first two points follow from
reliability and diversity requirements, outlined by Mr Boyle in his evidence. The
final point is intended to acknowledge the significant investigations and
consultation that had taken place between October 2004 and August 2006,

and resulted in the identification of a preferred overhead line route.

IN addition to the above criteria, it was also recognised that the topography of
South Auckland presents particular constraints in terms of geotechnical
suitability. Mr Burns discusses these constraints in his evidence. However, this
factor was an important consideration in the initial identification of potentially

suitable sites.

TAKING into account these criteria and geotechnical constraints, 14 potential
sites were identified by Transpower engineers and myself, that could
accommodate a combination of transition station, switchyard, substation,
overhead line and underground cable elements. For each possible substation
location, a range of possible connections to the overhead line and to
Pakuranga and Otahuhu Substations was developed, resulting in an array of
25 possible options. A map showing the location of these alternative

substation sites is shown as Appendix A.
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SELECTION OF SUBSTATION SITE - BROWNHILL

29.

30.

31.

32.

33.

34.

8218914

THE identification of a suitable substation site required a good understanding
of potential implications on overhead line and underground cables routes.
Each of the options considered presented a unique combination of overhead
lines, underground cables and substation elements. Simple changes in
substation location have considerable impact on underground cable costs, but
can present advantages in visual effects if overhead line elements are
reduced. The selection of a stbstation site required a process which presents
an informed decision and, in so doing, incorporates analysis of environmental

effects of each of these elements and the relative significance of each.

10 of the 14 site options were discarded at an early stage as not being
practicable because of insufficient space to allow development of a 400/220kV
substation, the impacts of modifying the transmission line route, geotechnical

concerns, or other reasons.

FOLLOWING confirmation of the list of viable alternative sites and possible
connection options, MWH assisted in developing and applying the
methodology to choose the preferred option. The necessary engineering and
property information was investigated by Transpower so that engineering
constraints and opportunities and likely costs could be integrated into the

decision.

FOUR sites (site options 2, 9, 10, and 14) and combinations of overhead lines
and cable routes to them (including alternative transition locations) were then

considered in more detail.

MS Allan discusses the site selection method which was applied to analyse
the options and identify the preferred combination of line, cable and site

options, in her first statement of evidence.

IN summary, site options 2 and 10 had the disadvantage in that they would
require a 400kV cable connection to the original transition station point on land
east of Ormiston Road. This cable connection increased the cost for these
sites, and adversely affected future grid security compared to sites where the
400kV overhead is directly terminated at the 400/220kV substation. Site
option 10 was also located close to the existing 220kV Whakamaru A, B and C
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35.

lines and this was considered to be unacceptable, because of the risk of a

single event affecting these lines as well as the 400/220kV substation.

SITE option 14 required considerable longer cable route lengths to Pakuranga

and Otahuhu, and so was not preferred on cost grounds.

CONSULTATION IN RELATION TO SUBSTATION SITE SELECTION

36.

37.

38.

39.

8218914

IN order to facilitate understanding of potential effects and assist in the
identification of potential site constraints, consultation was undertaken at
various stages in the selection of a transition station/substation location. It was
also undertaken to assist in the identification of Air Insulated Switchgear (AlS)

or Gas Insulated Switchgear (GIS) technology at the Brownhill site.

MR Campbell in his evidence explains consultation principles, and Dr Phillips
in his evidence explains the consultation process and outcomes in more detail.
To provide an overview of the process, the consultation approach relied on
initial discussions with Manukau City Council, to assist in determining a
preferred transition/substation site, with more detailed consultation occurring

once a preferred site had been identified.

FOLLOWING this approach, initial discussions took place with Chris Freke
and Ree Anderson of Manukau City Council in September of 2006. During
those discussions, | outlined the various substation combinations and
suggested that any comments or suggestions on optimal combinations would
be welcome over the next month. A response was received from Chris Freke,
stating Council's preference was for a transition station located to the south of
the Brookby Ridge, underground 400kV cables from this location to either a
Brownhill or urban substation, which would then connect to Otahuhu and

Pakuranga via 220kV cables.

MANUKAU City Council did not identify a potential site that may satisfy these
criteria. Instead, discussions focussed on the potential cost implications of the
southernmost Transpower identified site which was located adjacent to
Twilight Road. This is shown as site option 14 in my Appendix A, and is
located to the north of the Brookby Ridge. Any site option located further south
was recognised as having a proportionally greater cost, and supply security

issues, than at Twilight Road.
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40.

41.

42,

43.

44,

45.

8218914

IN November 2006, during subsequent discussions with Manukau City
Council, Mr Freke refined Council’s position and introduced a new substation
option located on Manukau City Council land at 383 East Tamaki Road. The
option relied on utilising the Brownhill site for a transition station only, and
connecting this via a 400kV underground cable with a new substation at the
383 East Tamaki Road site, and 220KV cables from there to the two

substations.

THIS site had the advantage of being on the preferred cable route between
Brownhill and Otahuhu and would have allowed the 400kV line transition
station to remain at the original site east of Ormiston Road, reducing the cable
route length by 1.5km. Although total cable route lengths from Ormiston to
383 East Tamaki Road and then to Pakuranga and Otahuhu Substations are
reduced from 20.5km to 18km, overall cable costs remain the same because
of the requirement for 400kV cable between East Tamaki Road and Ormiston
Road

THE analysis and consideration of this option is outlined in Ms Allan’s first

statement of evidence

FOLLOWING the identification of the Brownhill site as a possible substation
option, | directed my attention towards mitigating environmental effects of the
substation layout. To assist in this exercise, consultation took place with
individuals who lived adjacent to the Brownhill site. This exercise commenced
in October 2006 and will be elaborated by Dr Phillips in his evidence. During
the initial stage of consultation, there was considerable discussion about

alternative substation sites.

BY August 2007, discussions had assisted in the selection of substation
technology, and the preferred equipment orientation within the Brownhill site.
In particular, by August 2007, a decision was made to adopt what was
perceived by residents as less visually obtrusive GIS, in a position located as

distant as practicable from the Brownhill Road property boundary.
THE conclusion of this analysis confirmed the preferred location of the

transition station and future substation on land at Brownhill Road, connecting

first Pakuranga and later Otahuhu by underground 220kV cables.
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SELECTION OF SUBSTATION SITE - PAKURANGA

46.

47.

As is outlined by Mr Boyle in his evidence, the events in Auckland in 2006 and
the change to the Government Policy Statement, in order to increase the
diversity of supply in Auckland, resulted in a project focused on connecting
into the Auckland transmission system at a location other than Otahuhu. The
existing Pakuranga Substation presented two practical advantages, when

compared with other options.

FIRSTLY, as is explained by Mr Boyle in his evidence, was the fact that the
existing Pakuranga Substation already has a very strong electrical connection
to Otahuhu Substation, without the need for any new additional line or cable
investment with increased cost and environmental effects. Secondly was the
fact that it was already occupied by a substation and would continue to be so
occupied for the foreseeable future, hence there was no opportunity to trade
off a greenfield site against removal of the existing Pakuranga Substation. For
these reasons, it was not considered necessary to consider alternative
substation sites to Pakuranga, to the same extent as other site selection

exercises that were undertaken

DEVELOPMENT OF THE PROCESS FOR IDENTIFYING UNDERGROUND CABLE
ROUTES

48,

49,

8218914

THE fact that cables can be located out of sight, largely within existing roading
networks, with reasonably low disruption and simple optimisation enables the
route identification phase to proceed in a slightly different manner than that
undertaken for overhead lines. For example, unlike the overhead line route
changes in cable location arising from route optimisation have a limited impact
on effects for the remainder of the cable route. Furthermore, the availability of
an established road network provides a useful starting point for much cable

route identification.

THE road width therefore generally governs the route width, avoiding the need
for corridor stage analysis otherwise undertaken during implementation of the
ACRE model. Cable route identification and confirmation thereby progressed
as an adaptation of the ACRE model, without strict adherence to all stages of

the process.
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Otahuhu cable route

50.

51.

52.

8218914

AS | have outlined previously, in Transpower’s original proposal, the Otahuhu
cable route connected Otahuhu Substation with a transition station on land to
the east of Ormiston Road. The identification of potential cable route options
commenced in early 2005 concurrent with overhead line route stage
investigations. This process ensured that any constraints identified during the
cable and termination site selection exercise could be appropriately

accommodated within the overhead line route identification and vice versa.

CABLE routes were identified based on the following criteria:

(a) the impracticality of crossing much privately owned land in the

northernmost, already densely urbanised part of the underground

route;
(b) avoiding, as far as practicable, traversing residential properties;
(c) Manukau City Council’'s stated preference for the route options to

follow public roads;

(d) the location of the two termination points of the cable and the

desirability of the most direct route options;

(e) the need to identify a reasonable number of route options to ensure
that a preferred route can be identified based on the constraints likely

to be encountered;

( avoiding, as far as practicable, existing utilities; and

(9) avoiding, as far as practicable, areas that would cause excessive

traffic disruption during construction.

TAKING into account the above criteria, a number of potentially feasible cable
routes linking the vicinity of the northern termination of the overhead routes
with Otahuhu were identified which would be suitable for two 400kV cable

circuits. These route options were discussed and refined during subsequent
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53.

discussions with Ms Hunter, and Mr Oliver (who was then providing advice in

relation to traffic issues).

THREE maijor cable route options were identified as follows:

(a) Route 1 — Stancombe (eastern end of the route follows Stancombe
Road);

(b) Route 2 — Ormiston (eastern end of the route follows Ormiston
Road); and

(c) Route 3 — Flat Bush School (eastern end of the route follows Flat

Bush School Road).

These route options are shown in Figure 1.

- TRANSPOWER Underground Route Options -March 2005 e Ty et Em’
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Figure 1: Underground Route Options — March 2005

54.

8218914

MS Hunter, in her evidence, explains the process for evaluating each of these
cable route options, the weighting of factors and the reasons why the preferred
route was selected. Dr Phillips, in his evidence explains the role of

consultation in this exercise.
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Identification of cable routes from alternative transition station sites to Otahuhu
and Pakuranga Substations

55.

THE identification of the Brownhill site as a preferred substation location in
October 2006, resulted in an extension to the Otahuhu cable route to reflect
the new southern terminal for the underground cables. The route identified
followed the Redoubt Road extension and then crossed private land to the
substation site. At this stage, it was also confirmed that although initially based
on two_400kV cable circuits, the route between Otahuhu and the original

transition station was equally suited to two 220KV cable circuits.

Pakuranga cable route

56.

57.

58.

8218914

THE identification of a new cable route between Pakuranga and Brownhill
Substations followed a similar process to that for the identification of the

Otahuhu cables, which | have already outlined.

THE same criteria were then used to evaluate the three alternative cable
routes between Brownhill and Pakuranga. Ms McGovern addresses the
evaluation of the three options and the identification of the final cable route in

her evidence.

SEVEN underground route options were initially identified on a similar basis to
the routes identified from Otahuhu. The location of these routes is shown in
Figure 2 below. The northern option was discounted on account of the
proportionally greater cable length required, and proximity to potentially
sensitive land uses. The southern options raised issues with security of supply
on account of the fact that they shared significant lengths with the Otahuhu
cable routes and for this reason were discounted. The three remaining route
options were considered suitable for further investigation and assessment.
Details of this assessment are given in "North Island Grid Upgrade Project,
Amended Proposal, Interim Report on Northern End Modifications", MWH NZ
Ltd, October 2006 (Common Exhibit).
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Figure 2: South Auckland — Pakuranga Cable Route Options

59.

60.

61.

8218914

TAKING into account the outcomes of consultation, a final cable route for
much of the Pakuranga cable route had been identified by March 2007 "North
Island Grid Upgrade Project, Amended Proposal, Final Report on Northern
End Modifications", MWH NZ Ltd, February 2007 (Common Exhibit).

HOWEVER, further detailed investigations into the cable route section
between the Brownhill Substation and Regis Lane, identified the potential
susceptibility of the southern most few hundred metres of the route, which
followed the same alignment as the Otahuhu cable, to common failure taking
out both cable routes from a single event. In addition, other possible issues

relating to properties and earthworks were identified.

A decision was therefore made to consider an alternative cable route which
exited the substation along Brownhill Road, and which provided additional
reliability and diversity, by avoiding common cable routes for the Pakuranga
and Otahuhu cables. Consultation on these two Pakuranga cable route
options progressed between March 2007 and continued after the lodging of
the Notice of Requirement, through to August 2007. A decision on the

preferred Pakuranga to Brownhill cable route was made in August 2007
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OTAHUHU SUBSTATION

62.

63.

64.

65.

66.

MR Boyle's evidence discusses the critical role that Otahuhu Substation plays
in ensuring security of electricity supply to the Auckland and Northland
regions, and the approval that was granted by the Electricity Commission in
August 2007 to extend the existing substation by constructing new AIS and
GIS switchyards. These works are known as the Otahuhu security diversity
project. As Mr Boyle explains in his evidence, the works are required to be
completed prior to March 2010; prior to the works associated with the Upgrade
Project. In order to meet the commissioning date, construction is scheduled to

commence during January 2008.

THE Notice of Requirement for the Otahuhu Substation was prepared prior to
the Electricity Commission approval, and hence provided for a range of
possible substation development options, each of which was considered by

the Electricity Commission prior to approving the combined AIS/GIS option.

WITH the confirmation of substation technology, and the impending need to
undertake works on the site, resource consent applications were lodged with
Auckland Regional Council and Manukau City Council. The Manukau City
Council consents were subsequently approved in November 2007. The
consents are limited to the proposed AIS/GIS extensions, and associated

tower relocations and switchyard works only.

THE Otahuhu Substation is not presently designated. A previous designation
was not rolled over into the operative Manukau City District Plan. This situation

was considered less than satisfactory, for such a critical substation.

TO address this anomaly, it is intended that the Otahuhu designation will
encompass these recently consented activities, all existing activities in addition
to the works strictly associated with the Upgrade Project. Mr Deller explains

the Upgrade Project works in more detail in his evidence.

CONCLUSIONS

67.

8218914

The assessment of project alternatives was undertaken in a manner consistent
with the statutory requirements of the RMA and also recognises that any

transmission proposal requires approval under the Electricity Act 1992. The
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68.

identification of alternative methods included the in-house analysis of
environmental effects and the various transmission options that would meet

system requirements.

In order to facilitate the identification of alternative sites and routes required
under the RMA, and provide informed analysis of potential environmental
effects (and ways in which these could be avoided, remedied or mitigated),
Transpower developed the ACRE model. The principies of the ACRE model
were adopted for key stages of the project, including identification of

alternative cable routes, and identification of the Brownhill substation.

Steven Taylor
1 February 2008
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