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INTRODUCTION

Qualifications

1. MY name is Simon Herbert Beale. | hold the degree of Bachelor of Science in
Zoology and a Bachelor of Forestry Science specialising in indigenous forest
ecology. | have 18 years professional experience working in the fields of
resource planning and terrestrial ecology. | am a member of the New Zealand
Ecological Scciety, the New Zealand Institute of Forestry and the
Environmental Institute of Australia and New Zealand. | have been employed

as a Senior Environmental Scientist with MWH New Zealand Limited (MWH).

2. SINCE joining MWH, | have worked on a range of private and public sector
projects. A number of these have required the provision of ecological advice in
relation to small and large scale hydro-electric power projects, water supply
schemes, subdivisions and tourism developments, | was recently involved in
an ecological assessment for large scale pastoral development on Waikatea
Station, near Wairoa, that was the subject of an appeal to the Environment
Court.

3. PRIOR to joining MWH, | worked for an environmental consuitancy firm in the
United Kingdom preparing environmental impact assessments for clients in
the oil and gas sector, as well as various Central Government agencies. Early
in my career, | worked for the Department of Lands and Survey and the

Department of Conservation.

4, MY role in relation to the North Island Grid Upgrade Project (Upgrade
Project) has been to identify and assess the terrestrial ecological values of
land considered at the different stages of the ACRE Modet {Area, Corridor,
Route, Easement). Most recently, my time has been devoted to assessing, in
considerable detail, the ecological values of land along the final route of the
overhead fine, the route of the underground cables, the substation sites and
the construction and operation related effects, particularly in regard to
indigenous vegetation and indigenous avifauna. This role has involved time in

the field in the company of affected landowners and Transpower engineers.
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5. I confirm that | have read and am familiar with the Code of Conduct for Expert
Witnesses in the Environment Court Consoclidated Practice Note (2008). |
have approached the preparation of this evidence in the same way that | would
for the Environment Court.

6. b am familiar with the Upgrade Project in terms of the infrastructural elements
proposed and the land that is affected by the sub-stations, the overhead line
and the underground cable routes. The information | have read in support of

my evidence is provided as Attachment 1.

Scope of evidence

7. IN this brief of evidence, | discuss the effects of the various componenis of the
Upgrade Project on terrestrial ecology, largely focussing on vegetation. | also
provide evidence on the potential for the proposed 400kV capable line to affect

indigenous birds and bats in terms of their habitats and potential bird strike

issues.

8. THE focus of my evidence is on indigenous vegetation and habitats of
indigenous fauna that would be affected by the proposed overhead line,
underground cable routes and the substation sites. Reference is also made to
exotic vegetation, including shelterbelts and amenity plantings, that would
need to be cleared as this vegetation could be considered to be of habitat
value to indigenous fauna, especially the more common indigenous birds that
inhabit farmland and open country. A detailed assessment of the effects of the
various elements of the Upgrade Project on the shelterbeits and amenity
plantings in the context of their contribution to the wider landscape is provided
in the evidence being presented by Mr Lister and Mr Steven. Any effects on
shelterbelts and amenity plantings in the context of their contribution to

agriculture is provided in the evidence being presented by Mr Hall.

RELEVANCE OF ECOLOGICAL ISSUES TO ROUTE IDENTIFICATION

9, MR Campbell and Ms Allan have discussed the ACRE process in detail. The
priority during the ACRE process from an ecological standpoint was to avoid,
wherever possible, areas of significant vegetation and areas of significant
wildiife habitat. These included areas that are formally protected such as

reserves, conservation parks and regional parks, areas subject to QEIl Trust
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covenants and conseni notices issued by territorial authorities and areas
designated as significant natural areas in the regional and district council
plans. 1 was involved in the identification of these areas as part of the
constraints mapping exercise during the area and corridor stages of the ACRE
process. The location and exient of each area was defined and ranked

according to its significance internationally, nationally, regionally and locally.

10. AT the route selection stage (where two possible routes were identified and
evaluated in terms of technicai and engineering suitability and environmental,
cultural and social impacts), | undertook & number of site visits with affected
landowners to assess the values of affected areas of indigenous vegetation,
including wetlands.

11, THIS assessment culminated in the preparation of a working paper in May
2005 titled "Report on Terrestrial Ecology Aspects”. This report outlined the
ecological values of the two route options by way of route section
commentaries, based on field observation, examination of aerial photographs
and analysis of provisional submissions received in April 2005 (in response to
the proposed western and eastern route options) from affected landowners
and other stakeholders.

12 1 note that the process of selecting the final route involved a series of
workshops whereby the routes were systemically evaluated in terms of
environmental, social, cultural and economic values through a scoring and
weighting process. One of the key findings of the ecology report which
assisted in identifying the final overhead route was the extensive tracts of
indigenous forest and shrubland vegetation encountered along the eastern
route option, on the eastern side of the Hapuakohe Range, that scored highly
in terms of their ecological value. Some of these tracts of forest are classified

as natural areas of ecological significance in the Hauraki District Plan.

13. FURTHER environmental and engineering investigations over the period of
July 2005 to April 2007, including ongeoing contact and consultation with
affected landowners, resulted in a final alignment being developed and tower
positions and heights becoming known with some certainty. { note that the final
alignment crosses oniy two areas that are subject to formal protection
measures. No tower sites would be located in either of the protected areas.

These areas are subject to subdivision consent notices. One notice issued by
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the Manakau City Council concerns an area of kanuka forest near Brookby,
and the other notice issued by the Franklin District Council concerns an area
of kanuka forest near Hunua. To my knowledge no other formally protected

areas are affected by the proposed overhead line.

14. I consider that the western route is preferable from an ecological perspective
{compared with the eastern route option, particularly in route sections 6 to 9)
as it affects the least amount of indigenous vegetation and habitat of
indigenous fauna. | am of the opinion that the alignment, as proposed, is likely
to be the best that couid be achieved in terms of limiting adverse effects on

ecologically sensitive areas.

OVERVIEW OF CURRENT VEGETATION PATTERNS AND HABITAT TYPES

15, THE majority of the Jand of traversed by the proposed 400kV capable line
(proposed overhead line) is pastoral farmland that has been extensively
cleared of primary and secondary forest' since European settlement circa
1840. Development of the farmland has been accompanied by extensive
plantings of exotic frees and shrubs in the form of woodlots, shelterbelts,
hedges and amenity plantings. These are dominated by species such as
radiata pine, black poplar hybrids including Lombardy poplar, macrocarpa,

Leyland cypress, English oak, pin oak and boxthorn.

16. INDIGENOUS vegetation spanned by the proposed overhead line generally
occurs as remnanis or fragments of primary forest, secondary forest, scrub
and shrubland. The forest types mostly affected are secondary

podocarp/broadleaf forest and kanuka forest.

17. THE indigenous vegetation is of varying composition and at varying
successional stages, reflecting the history of progressive land clearances and

fires since Polynesian seftlement.

18. BROAD habitat types encountered along the proposed overhead line are
indigenous forest, scrub and shrubland, exotic forest, developed farmiand,
rough pasture and wetland, as illustrated on the aerial photographs {Map
Book, Series 2, "B" Maps).

' This inciudes vegetation induced by the activitias of Maori, such as fire.
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19.

20.

21,

22,

AFFECTED wetlands include farm ponds that are generally man-made and
various rivers and streams spanned by the proposed overhead line, including
crossing of the Waikato River at Lake Karapiro and near Arapuni and near

Whakamaru, including an arm of Lake Maraetai.

ON the basis of field observations, and a review of the distribution maps
provided in the Atlas of Bird Distribution in New Zealand (1999-2004), a
number of indigenous forest birds inhabit, or are likely to inhabit, the affected
forest remnants or fragments. These include kereru, iui, bellbird, shining
cuckoo, morepork, kingfisher, fantail, grey warbler, silvereye and tomtit. The
distribution maps indicate that bellbird and tomtit ccour in sparse numbers at
the northern and southern end of the proposed overhead line. Whitehead and
robin occur in the Hunua Ranges and may aiso reside in the exotic pine
plantations at the southern end of the proposed overhead line. Nationally
endangered, or nationally vulnerable species such as kokako and kaka occur
in larger tracts of forests, such as in the Hunua Ranges, but not in the smaller
forest remnants such as in the vicinity of Brookby or Hunua. The Atlas of Bird
Distribution in New Zealand indicates an absence of recent observations of
New Zealand Falcon along the proposed overhead line and surrounding
country. The nearest observations are to the west of the proposed overhead

line within Pureora and Pirongia Forest Parks.

AQUATIC indigencus birds likely to inhabit rivers and streams along the
proposed overhead line are Black, Pied and Litile shags, Grey and Shoveler
ducks, White faced herons and Pied stilt. Pukeko and Paradise Shelduck are
more wide ranging in distribution, being encountered along waterways and
other wetlands, as well as across farmland. It is possible that some of the
ponds crossed by the proposed overhead line may provide suitable cover (in
the form of fringing wetland vegetation) for secretive birds, such as the New

Zealand dabchick, spotiess crake and marsh crake.

THE proposed overhead line generally ties within the lowiand bioclimatic zone
and extends, in a north south direction, across the Manukau, Hunua,
Meremere, Hapuakohe, Hamilton, Maungatautari, Tokoroa and Aliamuri
Ecological Districts.
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23. WITHIN the Manukau and Hunua Ecological Districts {Route sections 1 to 53,
the proposed overhead line crosses remnants, or fragments, of secondary
kauri/podocarp/broadieaf forest, kanuka forest and broadleaf scrub associated
with the hill country around Brookby, Highridge Road and north of
Mangatawhiri and stands of generally young (< 100 years old) kahikatea trees
associated with the flat to rolling country of the Ardmore and Hunua Basins
and Happy Valley. Kahikatea also tends to be the dominant podocarp species
in the podocarp/broadleaf forest remnants north of the Ardmore Basin.
Podocarp regeneration is apparent in the more mature kanuka forests in the
form of pole stands of tanekaha, along with small numbers of kahikatea.
Localised kauri regeneration is also evident in some of these forests. Mature
tree ferns, mamaku and ponga, often form lower canopy pockeis within the
kauri/podocarp/broadieaf forest. in younger kanuka forest and broadleaf scrub,
the tree ferns often form part of the forest canopy. A number of these
remnants have been voluntarily fenced off by landowners in the past, and pest
confro! programmes have been ongoing. Regeneration of podocarp species

and primary broadleaf species is extensive within the interior of these forests.

24, TO the south within the Meremere, Hapuakohe and Hamilton Ecological
Districts (Route Sections 6 to 10), the line crosses kahikatea and totara
fragments that are scattered across the Waikato Plains. These trees are
generally of a young age. Matai often oceur in these stands usually as a minor
canopy to sub-canopy component. The largest and more mature kahikatea
fragment is located south of Kopuku. This fragment, along with many others
on the plains, is unfenced. Young kanuka forest and scrub is encountered on
hilly country north of Te Hoe, often in association with wilding pines, silver

wattle and various species of Eucalypius.

25. BEYOND Morrinsville, within the Maungatautari Ecological District {Route
Sections 10 to 13), the most notable vegetation affected by the proposed
overhead line consists of scattered remnants of podocarp/broadieaf forest.
The oldest of these remnants are located in the Te Miro area. Several of these
are protected by way of QEll Trust covenants. Tawa, mangeao, pigeonwood
and mahoe are often the main components of the broadleaf canopy, with rimu,
kahikatea and rewarewa usually emergent above this canopy. Other
indigenous vegetation encountered along the proposed overhead line as far
south as Arapuni includes patches of broadleaf and kanuka scrub. Tree fern

{(mamaku and ponga) is often co-dominant within these vegetation types.
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26. THE extent of indigenous vegetation between Arapuni and Whakamaru
(Route Sections 14 and 15) within the Tokoroa and Atiamuri Ecological
Districts is generally confined to the river and stream banks. Most of this
vegetation comprises broadleaf species {Piffosporurm spp. and mahoe) in

association with kanuka, manuka and tree ferm.

27. IN summary, the most extensive tracts of indigenous forest in the vicinity of the
Upgrade Project are encountered along Route Sections 1 to 5, within the

Manukau and Hunua Ecological Districts.

AREAS OF SIGNIFICANT VEGETATION AND HABITAT OF INDIGENOUS FAUNA
AFFECTED BY THE PROPOSED 400kV CAPABLE LINE

28. IN examining the indigenous vegetation and habitat of indigenous fauna along
the proposed overhead line, | have identified seven areas that | consider to be
locally significant in terms of the types of values referred to in section 6(c) of

the Resource Management Act 1991, These are:

(a) secondary podocarp/broadieaf forest remnant near Brookby Road
{Route Section 1, Span 12 to 13);

{b) secondary kahikatea stand situated near Ararimu Road, Paparimu
{Route Section 5, Span 54A to 55);

{c) secondary kauri/podocarp/broadleaf forest covering part of the

Mangatawhiri escarpment (Route Section 5, Span 65 to 66);

{d) secondary kaurifpodocarp/broadleaf remnant ai the end of Caie Road
{Route Section 6, Span 72 to 73);

(e} secondary kahikatea remnant situated between Kopuku Road and

the Maramarua Forest (Route Section 7, Span 111 to 113);

{f large stand of totara and kanuka trees along Waitakaruru Stream
near Morrinsville (Route Section 10, Span 221 to 222); and
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(g) primary broadleaf remnant at the end of Dunning Road {Route
Section 11, Span 280 to 281).

29, I note that none of these areas would, in my view be regionally significant, or

nationally significant.

30. P wili address the effects of the consiruction of the proposed overhead line and
operational requirements on each of these areas in more detail in the route

section analysis.

31. IN determining these areas, | was governed by one or more of the following

assessment criteria®:

{a) indigenous vegetation or habitat type that is under-represented (10%
or less of its known, or likely, original extent remaining) in an

Ecological District;

{b) it is an area of indigenous vegetation or naturally occurring habitat

that is large, relative io other examples in an Ecological District;

(c) it is an area of indigenous vegetation or habitat that is healthy and a
representative example of its type because of its structure and
composition. Ecological processes are largely intact and if protected
from the adverse effects of plant and animal pests and of adjacent
land uses, the area can maintain its ecological sustainability over

time;

{d) it is an area of indigenous vegetation with a high degree of

naturalness; and

{e) it is an area of indigenous vegetation or habitat that forms part of an
ecological sequence that is either not common in an Ecological

District, or is an exceptional representative example of its type.

32 I should emphasise that the discussions on the effects of the overhead line in
the general comments section and in the route section analysis, later in my

evidence concemn the short term effects arising from vegetation clearance.
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These effects would reduce in scale over time by virtue of the mitigation

measures proposed and natural regenerative processes,

OVERVIEW OF POTENTIAL ECOLOGICAL EFFECTS: PROPOSED 400kV
CAPABLE LINE

Design Parameters

33. THE proposed line consists of 400kV capable double circuit suspension
towers between 40 to 70 metres high, along with the conductors suspended
from three cross-arm sets, with an earth wire peak supporting both earth and
communications lines. A typical tower configuration was provided in the Notice
of Requirement documentation, Part VIIl. The width of the lowest of the cross-
arms is expected to be between 15 to 21 metres. Preliminary design entails a
185 kilometre length of fine and 420 double circuit towers and 6 single circuit

towers. The average span length is 437 metres.

34. THE proposed line would be within an easement that is of a minimum width of
65 metres. Longer spans or topography constraints such as where the land
rises steeply close fo the line, resuits in line swing clearances which require a
wider easement. A wider easement is also required through the commercial
forest area at the southern end of the line.

FACTORS GOVERNING VEGETATION CLEARANCE

35. VEGETATION clearance along the proposed overhead line is governed by the
foliowing factors:

(a) Transpower's design criteria, which is specified in the easement
documentation in accordance with the provisions of the Electricity

(Hazards from Trees) Regulations 2003;

{b) conductor sag {vertically} under the worst case operating scenario;
() conductor swing (both horizontally and along the line) due fo wind
loading;

* Basad on criteria listed in Appendix 3 of the Operative Waikato Regional Policy Statement.
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36.

37.

38.

39.

{d) conductor sag (vertically) during construction;

{e) the location of the towers and access roads: and

(f) the height of underlying and surrounding canopy vegetation.

KEY factors of the design criteria concerning vegetation clearance are the
Growth Limit Zone (GLZ) and the tree fall separation zone (FHZ).
Transpower's easement documentation specifies that standing trees beneath
the proposed overhead line shall be cleared or trimmed to ensure that there is
no encroachment within the GL.Z with respect to any transmission conductor,
earthwire or aerial optical fibre cables. The degree of encroachment of
vegetation within the GLZ is governed by maximum conductor sag (vertically)
and conductor swing (both horizontally and along the line). The GLZ for sag or
vertical separation is 5.5 metres and the GLZ for conductor swing is 4.0
metres. The FHZ is 4.0 metres. Thus trees that lie outside the easement may
need to be cleared for safety reasons due to their height and potential to

encreach within the FHZ.

ALONG certain spans during construction, the sag of the conductors may be
more pronounced than the maximum vertical sag encountered under the worst
case operational scenario. In these situations, the extent of vegetation
clearance may be more extensive prior to the conductors being tensioned fo

the required operational ground clearance.

THE clearance of indigenous vegetation cover is also governed by fower
locations and the routes selected for the access roads. The extent of this
clearance is dependent on the terrain and the earthworks required during the

construction of the roads and the tower platforms,

ESTIMATIONS of the extent of vegetation clearance is based on the height of
the affected canopy trees five years after completion of construction of the
proposed overhead line. The five year imeframe has been adopted in line with
Transpower’s post construction line maintenance contract which spacifies an

initial five year maintenance free period following construction.
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4G, I understand that the target date for completion of construction is April 2011,
although in reality unforeseen delays suggest that a more realistic completion
date would be early 2012. The maintenance free period therefore extends out
to 2017, Estimations of the height of canopy trees is thus assessed on the
basis of existing tree height measuremenis and expected tree growth® over the
next nine years.. It is important to emphasise that vegetation clearance
concerns removal of trees whose canopies would extend into the GLZ over the

maintenance free period as opposed to topping of trees.

41, THE maintenance contract would include the formulation of a detailed
schedule of indigenous canopy trees within the easement. The actual extent of
vegetation removal along each span would be determined by a contractor
following the designation process for the transmission line and prior io
construction commencing. Six monthly line patrols would be undertaken aiong
the line at the conclusion of the initial five year maintenance free period, o

ensure adequate line clearance is being maintained.

42 THE extent of vegetation clearance required along the proposed overhead line

is discussed on a section by section basis further on in my evidence.

GENERAL COMMENTS ON EFFECTS OF VEGETATION CLEARANCE

43, THE effect on the indigenous vegetation cover would vary depending on the
scale of clearance required, i.e. whether this clearance eniails selective
removal of canopy trees (leaving much of the vegetation unaffected),
clearance of a swath through a remnant, or complete removal of a forest
rermnant or stand.

44, THE greatest degree of vegetation clearance tends to occur across land that is
flat or gently undulating, where the conductors are generally less elevated
relative to the ground. The vegetation that would be most affected would be
the stands of kahikatea in Ardmore Basin, in the Paparimu/Happy Valiey area
and across the Waikato Plains. In many cases complete removal of these

stands would oocur.

* Derived from annual growth rates for indigenous canopy species, measured by the Forest Research Institute
during trials of planted stock.

8223286 _1.DOC Page 11



45.

48,

47,

48.

OVER much of the hill country the extent of clearance of forest vegetation
would be considerably less than across the plains and basins. Clearance
would tend to be limited to selective removal of canopy trees due to the
influence of the terrain and variability in the elevation of the conductors. The
extent of vegetation clearance may also be influenced by the degree of the
horizontal swing of the conductors, particularly in situations where forest

vegetation lies upslope of the conductors.

THE selective removat of canopy trees would result in localised disturbance to
the broadleaf canopy and sub canopy tiers of the forest as well as the forest
floor vegetation within the impact zone. The surrounding vegetation and
structure of the vegetation overall would remain relatively intact while the
extent of disturbance to the soils is expected to be low if helicopters are used,
as compared to ground hauling operations. In view of the localised disturbance
associated with selective tree removal, the main vegetation changes would
mainly involve a rapid increase in stature of the remaining vegetation within
the impacted zone. This increase would be due to an increase in light
penefrating the forest interior following removal of the overhead canopy. |
recognise that in some stands the removal of the tafler podocarp and
broadleaf species wouid alter the forest ecosystem and could reduce the
regenerative capacity of these stands. The rapid growth of pioneer species
and substratum shrubs that occurs after free removal and other disturbances

to the forest canopy generally disadvantages podocarp seedling development.

CLEARANCE of forest, required to accommodate the line owing fo conductor
height, tower construction and to establish access roads, would result in
varying degrees of fragmentation of the affected remnants or complete
removal of the remnants. Fragmentation also results in habitat loss or
disruption as well as affecting the availability of food sources for native birds,

bats and invertebrates.

LARGER scale clearance of existing remnants increases the magnitude of
edge effects, possibly leading to an alteration of vegetation composition and
structure over time. At the newly created edge, species adapted to forest
interiors are likely to decline and a species change towards light demanding
species can be expected to occur. In particular, adventive weeds, such as
woolly nightshade, blackberry and gorse, which are already present in the

area, are expected to invade the newly created "edge” habitat. Predator-prey
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49.

interactions are also likely to increase in the vicinity of edges, as many mobile
species migrate to edges which tend to be habitats preferentially utilised by
predators (Young & Mitchell, 1983). | understand that control of noxious weeds
in the easement, both at the time of construction and in the future, would be

addressed through the easement process.

THE loss of a forest remnant in its entirety may result in the loss of bicdiversity
in a particular area, but can also disrupt the movement of wildlife that were
previously reliant on this vegetation as it may have formed part of a wildlife

corridor.

APPROACH TO MITIGATION (GENERAL)

50.

51.

52.

53.

THE purpose of the mitigation measures is to replace vegetation cleared for
the Upgrade Project, either with vegetation that is of a more appropriate
stature from an operational perspective or to reinstate the vegetation in
ancther nearby location.

WHERE the proposed overhead line passes through, or along, the edge of a
forest remnant | recommend the establishment of a cover of vegetation that
attains a height at maturity that does not encroach with the GLZ. This
vegetation would generally comprise shrubs and small tree species such as
karo, five finger, mahoe, koromiko and karamu that are adapted to sunny
conditions and provide seasonal food sources for native birds. Rapid
establishment of this vegetation is required to reduce the edge effects caused

by fragmentation. Species suitable for this purpose are listed in Attachment 2.

WHERE partial or complete clearance of stands or remnants of kahikatea and
podocarp/broadleaf forest occurs, for example, | propose that these areas
should be replaced with an eguivalent area of vegetation of the same
composition in another location within the affected property. Where practicable
these plantings should be established next to an existing remnant to increase
its size and area-to-edge ratio or alternatively in an area that improves the

opportunities to enhance the functioning of existing wildlife corridors.

IT is important that ptantings are of local genetic stock in order to preserve the

ecological integrity of the remnants.
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54,

55.

586.

57.

THE new plantings should be at appropriate spacings that allow for a degres

of die-back aver the first season.

IN view of the scale of planting required for the Upgrade Project, | recommend
that propagation of local genetic siock is commenced well in advance of
construction of the line, utilising the services of established nurseries in the
Auckland, Waikato and Bay of Pienty regions.

MAINTENANCE of these plantings, up to one year following establishment,

would be the responsibility of Transpower.

I acknowledge that while these proposed measures are designed to provide
the best means of mitigating the effects of the Upgrade Project on the
indigenous vegetation cover, their practicality would ultimately be governed by
the agreement of the affected landowner. The landowner wouid also dictate

how the cleared vegetation, including logs and slash are disposed of.

SUMMARY OF POTENTIAL EFFECTS OF PROPOSED OVERHEAD LINE

58.

59.

60,

THE proposed overhead line avoids virtually all areas which are ecologically
significant at a local level, and avoids areas that are recognised as being of

ecological significance at a regional or nationati level.

IN the rare situations where removal of indigenous vegetation that is of
ecological significance at a local level is unavoidable, there are generally
opportunities for mitigation through replanting with lower stature species or
through offsetting measures involving replanting with the same species
nearby. The latter measure especially is, of course, dependent on landowner
agreement.

GENERALLY, as planted vegetation increases in stature, the effects of
vegetation removal would be significantly reduced in the affected localities

over time.
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AREA SPECIFIC EFFECTS AND PROPOSED MITIGATION MEASURES

61.

62,

63.

THIS section of my evidence describes the type of indigenous forest, scrub
and shrubland vegetation that occcurs within and adjacent to the easement,
and the extent of vegetation clearance required along each route section. This

exercise has been based on:

(a) analysis of the plans and profiles® of the proposed overhead line,
dated July 2007;

{b) the growth limit zones required in accordance with Transpower's
design criteria, easement documentation and the Electricity (Hazards
from Trees) Regulations 2003;

{c) site inspections; and

{d) analysis of aerial photographs and photographs taken on site.

A short statement on the site specific effects of vegetation clearance and
mitigation measures proposed is provided in the following Route Section
commentaries. For ease of reference, the affected vegetation and proposed
mitigation measures are described in relation to specific spans. To assist in
understanding the vegetation clearance measures proposed along each route
section, ! refer to the supporting plans, profiles and photographs to the
terrestrial ecology impact assessment, submitted as part of the NOR
documentation {Part X, Section 10}, along with a summary table of the effects
of proposed mitigation measures concerning what | consider to be the most

affected areas. This table forms Attachment 3 to my evidence.

I also refer to the relevant NOR by district.

ftis my dnderstanding that the representation of the clearances shown in the profile view of the conductors along
gach span represents the worst case clearance scenario, when the conductor is at the maximurm operaling
temperature, and that maximum eperating temperature is where the conductor is at the greatest sag (ie, least
clearance to the ground and other obstacles, such as trees). Reference to conductor ground clearance in the
following route section discussions applies in most cases to worst case operational conditions {rather than wiring
requirements unless otherwise stated).Mr Noble, Mr Lake and Mr Khot provide further evidence about conduclor

clearances,
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Route Section 1 - Whitford Valley (Manukau City Council NOR)

Description of affected vegeiation

64. THE easement between towers 5 and 6, crosses the northern fringe of an
expansive area of secondary podocarp/broadieaf/kanuka forest dominated by
mature totara and kanuka trees (10-20 metres in height). To the south the
easement crosses a remnant stand of secondary podocarp/broadieaf forest
that is situated within a prominent gully system on Haunui Farm between
towers 9 and 10. This area features a diverse assemblage of mature and
young canopy frees of varying stature such as rimu, kahikatea, taraire,

kohekohe, rewarewa and nikau palm.

65. A number of shelterbelts and several small woodlots of pine, polar and willow
cross the easement between towers 8 and 9 and between towers 11 and 12,

as far as Brookby Road.

Extent of vegetation clearance

66. ANALYSIS of the profile of the span between towers 5 and 6 indicates that the
height of the conductor varies from 17 metres to 40 metres. Taking account of
the conductor ground clearance and the vertical GLZ of 5.5 metres | consider
that sefective removal of totara, kanuka and young kahikatea trees lying
beneath the conductors on the western side of the gully floor (fowards tower 5)
would be required. Removal of these trees is necessary as the height of their
crowns either exceeds the height of the conductors at this point of the span or

encroaches within the GLZ.

67. ANALYSIS of the profile of the span between towers 9 and 10 indicates that
the height of the conductor varies from about 13 metres near tower 9, to 32
metres at the bottom of the gully and 20 metres near tower 10. In view of the
incised nature of the gully and taking account of the GLZ | consider that the
extent of clearance of the forest vegetation is likely to be limited to an area that
extends up to 100 metres fram tower 9 on the northern side of the gully and a
smaller area on the southern edge of the gully adjacent to tower 10. More
than half of the area of forest in this guliy between towers 9 and 10 would be
retained. However, some of the less mature kahikatea and rimu trees situated

within the gully are likely to encroach into the GLZ in the future and they wouid
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then need to be removed in accordance with Transpower's line maintenance

contract.

68. MATURE pine and poplar shelterbelts between towers 11 and 12 lying within
the easement and slightly beyond the edge of the easement would need to be
cleared owing to proximity of the towers and the low height of the conductors
along these spans. The long stand of willow trees that lie within the easement
would also need fo be cleared, along with part of the pine plantation east of

Brookby Road and a small number of exotic trees next to Brookby Road.

Ecological Effects

69. I consider the ecological effects of vegetation clearance along this route
section to be of a minor nature. The vegetation clearance would involve the
selective removal of a small number of mature totara and kanuka trees and
young kahikatea trees from an open stand near tower 5 and selective removal
of podocarp and broadleaf trees from the margins of forest remnant between
towers @ and 10. The maijority of the forest vegetation within the latter remnant
would be retained. | consider that the edge effects, while increasing in
magnitude, would be of a minor nature due fto the virtual absence of
understorey vegetation including seedlings and saplings owing to stock
infrusion throughout the remnant.

Proposed mitigation measures

70, REPLACE the trees that are removed between towers 5 and 6 with new
plantings of the same species on the downstream side of the easement, to
increase the extent of forest within the riparian zone next to Turanga Creek

and enhance its role as an ecological corridor.

71 REPLACE the trees removed between towers 9 and 10 with indigenous tree
and shrub species that attain heights at maturity of no greater than 6 metres in

the vicinity of tower 9 and 15 metres in the vicinity of tower 10.
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Route Section 2 - Brookby Area {Manukau City Council NOR)

Description of affected vegetation

72. THE easement crosses the southern end of a small remnant of secondary
podocarp/broadleaf forest between towers 12 and 13, which contains a diverse
assemblage of canopy trees, with kahikatea being the most dominant and
taliest (up to 25 metres). The easement also crosses iwo exiensive areas of
kanuka forest between towers 15 and 17 and a small stand of kahikatea,

pigeonwood, tawa and manuka trees and a row of mature kanuka frees
between towers 17 and 21,

73. DESPITE its small size, | consider the forest remnant affected by the span
between towers 12 and 13 to be ecologically significant in view of its diversity,
ine degree of regeneration, the range of habitat for indigenous fauna and

protection afforded by the stock proof fence around the forest perimeter.

74. EXOTIC vegetation affected by the proposed overhead line includes a stand of
radiata pine and a woodlot of gum trees near Brookby Road, a mixed stand of
mature silver wattle and kanuka trees covering a steep bank above Twilight
Road, near tower 13, a shelterbelt of radiata pine between towers 13A and 14

and a small plantation of pine trees that is bisected by the line between towers
14 and 15.

Extent of vegefation clearance

75. ANALYSIS of the profile of the span between towers 12 and 13 indicates that
the height of the conductor from the ground varies from about 32 metres at the
gully floor to about 22 metres at the edge of the forest on the west side of the

gully and 23 metlres at the edge of the forest on the east side of the gully.

786. I consider that the extent of clearance of the forest vegetation is likely to be
limited to selective removal of up to five kahikatea trees. One tree situated
close to the conductors encroaches within the GLZ, while the other four are
situated on the uphill side of the gully towards the edge of the easement. The

fall line of these trees is likely to encroach on the FHZ.
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77,

78,

79.

80.

81.

82.

THE majority of the canopy trees within and along the top of the gully,
inctuding the shorter kahikatea, rimu, matai, rewarewa and tawa trees can
therefore be retained until such time that the height of their canopies exceed
20 metres and thus encroach into the GLZ. These trees would need to be

monitored in accordance with Transpower's line maintenance contract.

ANALYSIS of the profile of the span between towers 13 and 13A indicates
that the height of the conductor where it crosses the stand of radiata pine
above Twilight Road is between 15 to 20 metres. The clearance of the
conductors from the ground increases sharply to around 35 metres at Twilight
Road, due to the steep drop off. While the stand of radiata pine within the
easement would need to be removed, much of the kanuka cover immediately
above Twilight Road can be retained. The line of willow trees situated along a

farm drain on the opposite side of Twilight Road would need to be removed.

THE pine trees in the shelterbelt between towers 13A and 14 and the
plantation between towers 14 and 15 are of a sufficient stature that would

necessitate their removal from within and slightly beyond the easement.

ANALYSIS of the profile of the span between towers 15 and 16A and 16B
indicates that the height of the conductor varies from about 35 to 40 metres at
the gully floor to between 12 to14 metres at the edge of the forest on the west
side of the gully, and between 15 fo 17 metres at the edge of the forest on the

east side of the gully near towers 16A and 16B.

THE 12 to 15 metre high kanuka trees along the western and eastern edge of
this forest encroach within the GLZ and would need to be removed prior to

construction of the proposed overhead line.

ANALYSIS of the profile of the lines between towers 16A and 17 indicate that
the height of the conductors above the ground varies from about 20 metres at
the edge of the kanuka forest to over 35 metres about half way between the
towers. The ground clearance of the conductors between towers 16B and 17 is
lower and more constant at around 16 to 18 metres up to 30 metres from
tower 16B. | anticipate that the taller kanuka trees in excess of 10 meires in
height that lie within 150 metres of towers 16A and 16B would need 1o be
removed. This includes clearances required during construction of the tower
foundations.
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83.

84.

85,

SELECTIVE removal of kanuka trees would be required towards tower 17,
including trees on the uphill side of the easement. Further selective removal of
kanuka trees would be required along these spans in the future as their
crowns encroach within the GLZ, in accordance with Transpower's line

maintenance contract.

IN view of the position of tower 17, it wouid be necessary (o remove the small
stand of kahikatea, pigeonwood, tawa and manuka frees that fies within the

immediate vicinity of tower 17.

THE riparian stand of kanuka trees lying between tower 17 and tower 18
would need to be removed as the height of the overhead conductors would be
no more than 17 to 18 meires. Severai of the kahikatea irees in the middle of
the paddock, slightly to the north of the line of kanuka trees and near tower 18,
would need to be removed due to their height and proximity fo the line. Some
trimming or removal of canopy trees and understorey shrubs would be
required during widening of an existing farm track where it passes through or
around the edge of two forest remnants situated between Twilight Road and

fower 17.

Ecologicai effects

86.

87.

IN my opinion, the small number of kahikatea trees to be removed from the
forest remnant between towers 12 and 13 would not significantly affect the
ecological functioning of the forest remnant or significanily affect the habitat
requirements of indigenous fauna. The majority of the kahikatea trees both
within and adjacent to the easement would be retained. Localised effects
would arise due to the creation of "tree fall" gaps that tend to be colonised by

light-demanding pioneer species such as mamaku and kanuka.

| consider the ecological effects of vegetation clearance between towers 17
and 18 and along this construction access route to tower 17 to be of a minor
nature. The majority of the affected vegetation consists of mature kanuka
trees that form part of an expansive area of kanuka forest associated with the
hill country to the west of Clevedon. The vegetation clearance affects a small

number of young kahikatea trees and broadleaf trees.
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Proposed mitigation measures

88.

89,

ESTABLISH kahikatea plantings (saplings) in the gully on the downstream or
southern side of the easement between towers 12 and 13 so as to extend the
riparian cover and offset the loss of the tallest specimens from within the forest

remnant.

REPLACE the kahikatea, pigeonwood and kanuka trees that are removed in
the vicinity of tower 17 and towards tower 18 with plantings of the same
species along the edge of the kanuka forest to the north of tower 17 beyond

the easement.

Route Section 3 - Ardmore Basin (Manukau City Council NOR)

Description of affected vegetation

90.

91.

82,

93.

THIS section features mature kazhikatea trees that occur as individual
specimens or in small groups across wide expanses of intensively managed
farmland. A number of these trees are situated within the easement, notably
between towers 20 and 21, 22 and 23, and 25 and 27 with the greatest

concentration occurring between towers 25 and 27.

A pine shelterbelt extends into the easement between towers 28 and 29.

MUCH of the line towards the southern end of the route section east of
Monument Road and north of Highridge Road crosses an extensive area of
kanuka forest. Part of the forest is fringed by a low cover of gorse. The kanuka
forest includes young tanekaha as a sub-deminant component of the forest
canopy, while ponga, mahoe and mapau are dominant within the forest
understorey. The taller specimens of tanekaha tends to occur downslope of
the easement while a young kauri is located on the edge of the easement
downslope of lower 31,

I estimate that the kanuka forest is between 10 to 12 metres in height and the

kauri tree to be in the order of 30 metres in height.
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Extent of vegetfation clearance

94. THE scatiered kahikatea trees between towers 20 and 27 would need to be
removed due to their proximity to the conducters and the limited ground

clearance of the conductors (15 io 20 metres).

95. BETWEEN fowers 28 and 29 the end of a pine shelterbelf would need to be
removed as this is situated near the lowest point of the conductor sag of this
span. A single tres between towers 29 and 30 on the south side of Monument

Road would also need to be removed.

96. THE height of the line where it passes over the kanuka forest in the vicinity of
towers 31 and 32 varies from 18 to 22 metres. | consider that removal of the
canopy irees within the easement, including kanuka, ianekaha and several
mature lancewood and totara trees would be necessary within 80 metres of
tower 31 and up to 80 metres either side of tower 32, due to the encroachment
of the canopies of these trees within the GLZ. The kauri tree wouid be

retained as it is located at a sufficient distance downslope of tower 31.

97. CLEARANCE of kanuka forest would also be required during construction of
tower 32, and a further area of kanuka and gorse cover would need to be

cleared during construction of an access track to tower 32.

Ecological effects

98, I consider the scologicai effects of vegetation clearance along this route
section to be of a minor nature. | base this assessment on the fact that the
proposed overhead line would result in the removal of a small number of
mature kahikatea trees that occur on intensively managed pasture, the
selective removal of a several young kauri and tanekaha trees in the vicinity of
tower 31 and the clearance of small areas of kanuka forest in the vicinity of
towers 31 and 32. The extent of clearance associated with the fowers 31 and
32 would represent a small area of kanuka forest relative fo the extent of
kanuka forest that covers the hill country east of Monigomery Road and north
of Highridge Road.
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Proposed mitigation measures

99, NO mitigation measures are considered necessary along this section of the
proposed overhead line. Despite the removal of the forest canopy within the
easement, the understorey vegetation that is dominated by ponga, mahoe and
mapau would be retained and would thus naturally develop as a lower
vegetation cover, which at maturity, is around 10 metres in height. This height

is below the GLZ for the conductor spans south of the towers 31 and 32.

Route Section 4 ~ Hunua Basin (Franklin District Council NOR)

Description of affected vegetation

100 THE line between towers 33 and 37 crosses hilly terrain that is extensively
covered in kanuka forest, manuka/mahoe/gorse scrub and ponga. The stands
of kanuka in the vicinity of tower 34 are between 6 to 8 metres high and
bordered by ponga, manuka, tree privet, gorse and woolly nightshade. Mature
kanuka with an understorey of ponga occurs in a deep gully between towers
33A and 34 that drains towards Sky High Road. Part of this forest is protected
by way of a covenant with the Franklin District Council. Much of the mahoe
scrub and ponga occurs on the east and south facing slopes between tower 34
and Sky High Road below tower 36. Ponga and mamaku tend to prevail more
on the hilislopes while broadieaf cover is more prevalent within the guiies.

This vegetation cover generally extends up to about 5 metres in height.

101. THE proposed overhead line crosses over an exotic shelterbelt between
towers 37 and 38 and close to a small stand of pole kahikatea that abuts a
larger plantation of Cupressus fusitanica and radiata pine next to tower 39A.
The line also crosses over the edge of a stand of secondary
podocarp/broadleaf trees between towers 41 and 42. The main canopy
species includes kahikatea, totara, rimu and kanuka. The crowns of the taller

trees are estimated {o be in excess of 15 metres.

102, THE proposed overhead line between towers 39A and 41 passes through a
pine plantation and a small plantation of gum frees and between towers 43
and 44, a small grove of old pine or macrocarpa trees and scattered native
and exotic shrubs.
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103. FROM tower 44, the line spans an exotic plantation, including blocks planted

in radiata pine, Tasmanian blackwood, macrocarpa and Cupressus lusitanica.

Extent of vegetation clearance

104. THE height of the conductors between towers 33 and 37 and the low stature of
much of the underlying indigenous vegetation ensures that vegetation
clearance required along this part of the proposed overhead line wouid be of a
minor nature. This includes the covenanted area of kanuka forest where the
overhead conductors are situated between 30 to 40 metres above the ground,
thus providing ample separation distance from the forest canopy. Partial
removal of gum trees from a woodlot immediately north of tower 33 may be
required due to the height of the conductors at this point. Pine trees lying
within and adjacent to the easement north of tower 33A would need to be

removed.

105. IT is possible that some kanuka trees at the edge of the forest within
50 metres north of tower 34, that are currently around 8 metres in height, may
need to be removed in the future due to the limited height of the conductors
(approximately 15 metres). Clearance of broadleaf scrub and gorse cover
would be required during construction of towers 34, 35 and 36 and along
sections of the new access frack to be constructed from Sky High Road to
towers 33 and 36. Clearance of this vegetation would also be reguired on the
western side of the easement near tower 36 where there is limited conductor

clearance due to the higher ground elevation relative to the tower and the line.

108. PART of a shelterbelt between towers 37 and 38 would need to be removed
due to wiring requirements and low conductor clearance (15 metres). Low
conductor clearance {20 metres) would also require removal of part of the
piantation of Cupressus lusitanica and pine between tower 39A and tower 40,
However, the kahikatea trees within this stand wouid be unaffected due to the
favourable elevation of the conductors at this point {in excess of 25 metres)
and the slope of the land.

107. PART of the pine plantation and most of the plantation of gum trees within and

fringing the easement between towers 39A and 41 would need to be cleared.
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108. A stand of podocarp/broadleaf trees situated beside the span between towers

41 and 42 would be retained as this stand extends across a steep siope that

falls away from the conductors.

109. CLEARANCE of the exofic trees, including areas of plantation forestry, would
take place between towers 42 and 45 due to wiring requirements, the height of
the plantings and the variable terrain. Parts of the plantation situated within the
gullies would be retained. Clearance of plantation trees would also be required
during construction of an access track to tower 45 off a forest access road
beyond Stevens Road. Removal of some kanuka trees would be required
between towers 44 and 46.

Ecological effects

110, I consider the ecological effects of vegetation clearance along this route
section to be of a minor nature. The extent of ciearance of indigenous
vegetation would be limited 1o a small number of kanuka trees and small areas
of mixed broadleaf scrub and gorse in order to provide for the construction of
towers 34, 35 and 38, the formation of an access track off Sky Migh Road to
the tower sites and conductor clearance near towers 34 and 36. Collectively,
these clearances affect a very small area of what is an extensive cover of

kanuka and broadleaf scrub across the hill country at the northern end of the
Hunua Basin.

Froposed mitigation measures

111, NO mitigation measures are considered necessary along this section of the
line as the effects of clearance of indigenous forest vegetation are considered

{o be of a minor nature.

Route Section 5 - South of Hunua Township to South of Lyons Road (Franklin
District Council NOR)

Description of affected vegetation
112, MUCH of the land underlying, and adjoining, the span between fowers 46 and

47 is covered in extensive stands of mature kanuka extending up to 14 mstres

in height. The intervening slopes are covered in ponga, mamaku and pasture.
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Some mature totara trees occur generally as individual specimens around the
margins of the kanuka. The kanuka understorey is generally open due to the
influence of stock grazing. Woody understorey species are limited to soft
mingimingi, Olearia rani and hangehange. Grass cover is evident across the

heavier grazed areas within the forest interior,

113, AFFECTED vegetation within the easement south of tower 47 consists of a
sheiterbelt of gum trees, a small stand of kahikatea near tower 49, various
exotic shelterbalis between towers 49 and 50, an area of amenity planiings
associated with a large pond between towers 50 and 51, stands of willows and
kahikatea between towers 52 and 54A, a large stand of kahikatea between
towers 54A and 55, an exiensive area of willow beside a small creek in the
vicinity of tower 56, a pine plantation on hilly country between towers 57 and
58, and a number of mature kahikatea trees occurring as individual

specimens, or as small stands across gently sloping farmland between towers
58 and 81.

114. I consider the largest stand of kahikatea trees, which is between fowers 54A
and 55, to be ecologically significant. This stand is estimated to be over
100 years old and contains in the order of 300 trees. A number of these trees

exceed 30 metres in height,

115. FROM towers 61 to 63 the proposed overhead line crosses flat farmland
across Happy Valley. Woody vegetation here is limited to several old pines.
Beyond tower 63 the line spans two small gullies containing low broadleaf
forest and scrub and then climbs to towers 64 and 65 across a broad guliy

covered in mainly kanuka forest, scrub and old pines.

118, FROM the narrow elevated ridge where tower 65 is sited, the proposed
overhead line drops sharply to tower 66 in the Mangatawhiri vailey across an
extensive area of secondary kauri/podocarp/broadleaf forest covering part of
the Mangatawhiri escarpment. | consider this area of forest is also ecologically
significant due to its diverse nature and its role as an ecological corridor,
linking the primary and secondary forests within the Mangatawhiri Forest
Conservation Area, with the expansive tract of secondary forest to the west of
Paparimu Road. Trees of varying stature occur in the immediate vicinity of
tower 65 both within and outside the easement. These include rewarswa,

tanekaha, lancewood, tawa, kanuka and Quintinia serrata and pole stands of
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kauri and rimu. Both ponga and mamaku are common in the canopy gaps.
Trees closest {0 the tower include a 12.5 metre high rewarewa tree and
several tanekaha trees varying between 10 to 11 metres in height. A group of
taller rimu and kauri trees are situated slightly downslope and to the south-
west of the tower. These are estimated to be around 25 metres in height. A
mature hard beech tree is situated to the east of the tower site, beyond the
easement. The undersiorey vegetation is dominated by mahoe, rangiora,
karamu, mapau, hangehange, mingimingi (Leucopogon fascicuiata) and
pigeonwood and tawa saplings. The climbing rata (Metrosideros fulgens) and

the nest epiphyte (Astelia solandri) are common on many of the canopy trees.

7. BETWEEN towers 66 and 72 the proposed overhead line crosses open
farmland. This farmiand is punctuated by a small pine woodlot and groups of
willows situated close to tower 67. A small stand of mature irees comprising
totara, rewarewa kahikatea and kanuka trees plus some old macrocarpa trees
cover a steep bank next to the Mangatawhiri River to the south of tower 69, A

number of these trees are estimated to be well over 20 metres in height.

Extent of vegetation clearance

118. CLEARANCE of some kanuka trees would be required up to 60 metres south
of tower 46 and on the mid span ridge, about 350 meires south of tower 46,
due to wiring and operational requirements. Clearance of some kanuka trees
and broadleaf scrub would also be required during construction of tower 46,
Some vegetation clearance would also be required to establish an access
track from Hunua Road, to enable machinery access to the area proposed for

vegetation clearance on the mid span ridge between towers 46 and 47.

119. IT is likely that the majority of the shelterbelts and kahikatea fragments that
exceed 15 metres in height that are situated within and immediately adjacent
to the easement between towers 47 and 61 would need to be removed dug to
wiring and/or operational (GLZ) requirements. This vegetation includes the
largest of the kahikatea fragments, which lies between towers 54A and 55
near Ararimu Road. Analysis of the plan and profile views, indicates that this
stand extends to a height of 30 metres. This equates to the height of the
middle conductor at this point on the span. The stand lies almost entirely

within the easement and would need to be completely removed due to height
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120.

121,

122.

123.

124

of the trees, along with a number of trees lying cutside of the easement due to
encroachment within the FHZ.

THE conductor clearance to ground, between tower 50 and 51 may be
sufficient to avoid any need to remove amenity plantings associated with a
farge pond by this span. The conifer shelterbelt near tower 50 would need to

be removed as this encroaches within the GLZ.

A number of the willows between towers 56 and 57 are likely to be removed,
along with part of the pine plantation bisected by the line north of tower 57 and
between towers 57 and 58.

OLD man pine trees located about 80 metres north of tower 64 would need to

be removed.

MUCH of the span between towers 64 and 65 is of sufficient height (in excess
of 25 metres) to preciude any clearance of the underlying kanuka forest and
scrub cover. Localised clearance of kanuka trees would be required guring
construction of tower 64 and due to limited conductor clearance within 50
metres of tower 65. This fatter area would encompass the easement and jand
on either side of the easement. During construction of tower 65, earthworks
may be required o create a suitable foundation area on this narrow ridge. |
understand that this may encompass an area of up to 65 metres x 30 metres
and would entail clearance of indigenous forest and scrub vegetation on either

side of the ridge along with a number of old pine trees.

ON the basis of analysis of the fine profile on the south side of the ridge (i.e.
below tower 65), | estimate that trees greater than 20 metres in height that fie
within 110 metres of the tower, that are either beneath the line and to the west
of the line, towards the edge of the easement, would need to be removed. This
includes several young rimu and kauri trees situated up-slope and south-west
of tower 65. It is possible that their fall line could encroach within the FHZ.
Trees situated to the east of the proposed overhead line beyond the
construction zone would be unaffected as the ground level falls away sharply
across slope. Similarly, trees situated more than 80 metres from the tower
along the proposed overhead line would be unaffected as the height of the
conductors relative to the ground increases rapidly at this point due io the

steep terrain. A number of canopy frees in the vicinity of tower 65 have yet to
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attain their maximum height and would in time encroach into the GLZ. These
trees would therefore need to be removed in the future in accordance with

Transpower's line maintenance contract.

125. CLEARANCE of some kanuka forest and scrub would be required to widen
existing farm tracks off Paparimu Road to allow machinery access fo tower 65

and to construct a new section of track off the end of an existing farm track to
tower 64.

126. MOST of the trees south of tower 69 would need to be removed due to
significant conductor sag requirements during wiring and because of a low

operational conductor height where it passes over the river (20 to 25 metres).

Ecological effects

127. THE ecological effects arising from vegetation clearance along this route
section would be variable, reflecting the varying significance of the affected

vegetation cover and the degree of clearance required.

128. THE effects vary from minor effects associated with the clearance of small but
localised areas of kanuka from within the extensive tracts of kanuka forest and
scrub to the south of the Hunua township, to the removal of an ecclogically
significant stand of mature kahikatea near Ararimu Road, Paparimu. | consider
the ecological effects of the removal of this latter stand to be significant owing
to the lack of this vegetation type in the general area. However, offset or

replacement plantings can mitigate these effects in time, as discussed below.

129. THE selective removal of canopy trees such as the young kauri trees from
within the extensive tract of regenerating forest on the steep south facing
slopes, below tower 65, would be of significance in the short term in view of
the low number of kauri trees that occur in the immediate area. While |
consider this forest to be ecologically significant, the selective removal of
these trees and other canopy species, such as rimu and tanekaha, would not
result in any significant long term ecological effects due to the localised
disturbance arising from this activity. Edge effects are expected to be minimal
and short term in nature in view of the anticipated rapid response by pioneer

species to the creation of “tree fall" gaps.
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Proposed mitigation measures

130. PLANTINGS of kahikatea are proposed between towers 49 to 61 to offset
removal of the kahikatea stands. Wherever possible, these plantings should
be located so as to enlarge existing stands given the sparse nature of the
indigenous forest cover along this section of the overhead line, With respect to
the largest of the kahikatea stands, being near Ararimu Road, it is proposed to
plant out an area between two existing kahikatea fragments situated

immediately to the west of the affected stand so as to eventually form one
stand.

131, PLANTINGS of kauri and podocarps are proposed within the forest beyond
the easement to compensate for those trees selectively removed in the vicinity
of tower 65. It is recommended that plantings of kauri, rimu and tanekaha be
established beneath canopy gaps in the forest adjoining the lay-by area, next
to the access road off Paparimu Road. The canopy gaps provide suitable
conditions for the plantings of kauri, rimu and tanekaha that are dependent on

a favourable degree of light penetration for growth.

132. PLANTINGS along the bank of the Mangatawhiri River and on either side of
the easement of pioneer tree species, that attain a height at maturity of no
greater than 14 metres, are proposed within the easement in order to maintain
connectivity within this riparian stand and linkage with the forested area fo the

south of the proposed overhead line.

Route Section 6 — South of Lyons Road to Kopuku (Franklin District Council and
Waikato District Council NORs)

Description of affected vegetation

133. THE fine between tfowers 72 and 73 crosses an area of
kauri/podocarp/broadieaf/kanuka forest associated with a deep gully at the
northern end of Caie Road. The forest cover is dominated by kanuka and
tanekaha, although a number of other canopy species of varying age and
stature occur here. These include rewarewa, kauri, titoki and kahikatea, with
the taller specimens ranging between 20 to 22 metres in height. Ponga is

common in the canopy gaps, along with the occasional nikau palm. The
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kanuka growing along the gully floor in association with kahikatea is estimated

to be approximately 20 metres high.

134, THE canopy trees below tower 72 consists of mainly mature kanuka (15
metres) interspersed with totara and taneksha (12 to 16 metres
approximately). Emergent rewarewa prevails further downslope. Several kauri
rickers (kauri of a young age) occur as individual trees along the forest edge at
this locality. Significant regeneration is occurring inside a perimeter fence as
evidenced by the number of mapau and mahoe (3 metres) as well as young
ponga growing beneath the kanuka canopy. Several large old pine trees lie
below tower 72 near the edge of the kanuka cover. Mature kanuka trees line
Caie Road just to the south of tower 73.

135. THE proposed overhead line between towers 74 and 75 crosses an expansive
area of low kanuka/broadleaf forest and scrub at the head of a large gully. An

adjacent pine plantation lies between towers 75 and 76.

1386. FROM towers 78 to 92 the proposed overhead line follows the ARI-PAK A
alignment across rolling farmland. indigenous vegetation cover is limited to
three patches of forest and scrub close to towers 80, 88 and 91. Extensive
willow growth is associated with Mangatangi Stream to the north of tower 80
and adjacent to fower 82, Paiches of indigenous vegeiation near towers 80
and 91 appear to consist mostly of kanuka and manuka scrub and a minor
component of broadleaf shrub and tree ferns. From available photography, the
patch of forest near tower 88 and State Highway 2 appears to contain several
large black poplar and gum trees, and the lower tier of native species appears

to include pole kahikatea fringed by kanuka and manuka.

Extent of vegetation clearance

137. THE location and height of towers 72 and 73 to the west of the ARI-PAK Aline
provides for a favourable elevation of the conductors across the gully. In
assessing the profile of the span and the terrain between the fowers |
anticipate that trees exceeding 12 metres in height that fie beneath the
conductors within 130 metres of tower 72 would need to be removed. This
removal would include some of the old pines and emergent trees above the

kanuka cover, such as tanekaha and rewarewa. Other vegetation cover
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138,

139.

140.

141,

142.

beneath this span would be unaffected. This includes many of the canopy

species that are approaching their maximum heights on both sides of the gully.

THE mature kanuka to the south of tower 73 alongside Caie Road would
similarly be unaffected given the height of this tower and the conductors where
they pass over the road. An unidentified tree located approximately 300

metres south of tower 73 would need io be removed.

NO clearance of the kanuka/broadieaf forest and scrub within the easement
between towers 74 and 75 would be required due to the relatively low stature
of this vegetation, as assessed from the aerial photograph and the high

clearance of the conductors (in excess of 30 metres).

REMOVAL of pine trees within approximately 225 metres of tower 75 would
be required due to the height of the conductors which is less than 20 metres in
places. Beyond this point the height of the conductors increases rapidly in
relation to the ground. Analysis of the aerial photograph covering the spans
between towers 74 and 76 indicate that a small area of indigenous scrub

vegetation would need to be cleared during the construction of tower 75.

PART of a shelterbelt between towers 77 and 78, the kanuka trees growing in
the gully between towers 79 and 80, along with pine trees that encroach into
the easement between towers 80 and 81 and near fower 82 would need fo be

removed due to the limited conductor clearance.

A section of a pine shelterbelt situated near tower 86, and a stand of exotic
trees about 240 metres south of tower 87 would need to be removed as they

are higher than the conductors at these points along the span.

Eeological effects

143.

| consider the ecological effects of vegetation clearance along this Route
Section to be minor in nature, with the exception of the area of manuka to be
cleared from within the forest remnant associated with a prominent gully below
tower 72. | consider the effects of removal of this vegetation, including a
number of tanekaha and rewarewa trees that are sub-dominant in the area to

be of a moderate scale. This clearance would adversely affect the forest
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ecology in the immediate area through edge effects. The supply of nectar for
birds, such as tui, in the context to the remnant as a whole, would be reduced

slightly due to the loss of mature rewarewa trees from within the cleared area.

Proposed mitigation measures

144, I recommend that the trees removed near tower 72 are replaced with species
of a fower stature that at maturity are in the order of 10 to 12 metres in height.
Species selected for this purpose would include plants that provided seasonal
food sources for a range of indigenous birds including tui and thus help offset

the loss of the mature rewarewa from within this area of the forest remnant.

Route Section 7 — Kopuku to Te Hoe (Waikato District Council NOR)

Description of affected vegetation

145, IN the vicinity of Kopuku, the proposed overhead line crosses farmiand and
several orchards. Indigenous vegetation is fimited to a stand of indigenous
trees of unknown composition south of fower 97, an area of shrubland
associated with two shallow gullies between towers 97 and 98 and a small

group of totara trees to the south of tower 111.

1486. IN the immediate vicinity of tower 112, the proposed overhead line passes
through a large stand of kahikatea containing a number of mature kahikatea,
totara, matai, titoki and kowhai trees and an assemblage of understorey trees
and shrubs. Part of the forest surrounds a small stream that meanders through
the area. The tallest kahikatea trees are in the order of 30 metres while the
mature kowhaj and matai attain heights in the order of 25 metres and 21
metres respectively. Numerous canapy trees lie between 15 to 20 metres in
height while understorey species such as lowland ribbonwood are around 12
metres in height. Other understorey plants include swamp maire, tawa
saplings, scattered cabbage trees, narrow leaved mahoe and milk tree and
Coprosma aerolata. Darwin's barberry (a weed species) is common within and
around the forest margins. The forest is unfenced and is used by the

landowner to shelter stock over the winter months.

147. A number of smail stands of mature and pole kahikatea lie within and adjacent

to the easement between fowers 112 and 113. These are considered to be
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outliers to the larger remnant. A smali kahikatea remnant, or fragment, is
situated near to tower 114 just beyond the easement. Other fragments are

scattered along the easement as far as tower 117.

148. THE proposed overhead line affects large gum trees situated near towers 127

and 128 and several small stands of kahikatea located along this span.

149, THE section of the proposed overhead line south of tower 132 affects a
number of amenity trees and sheiter belts, and little in the way of indigenous
vegetation. Woody vegetation extending into the transposition section of the
iine between towers 1408 and tower 141 by Matahuru Siream includes a
stand of mature kanuka trees along with willow and gum trees. Scattered

stands of kanuka forest also occur in the vicinity of tower 155.

150. THE section of the proposed overhead line between towers 155 and 158
passes across extensive kanuka/manuka/gorse scrub interspersed with stands
of mature gum trees, grey waltle trees (Acacia sp.), Cypress sp. and radiata
pine trees. This vegetation covers a large area of steep hill country west of
Pororua Road. A number of the gum trees encountered on the mid-slopes
exceed 35 metres. Much of the native cover is in the early stages of
succession and of low stature {less than 4 metres in height). Gorse and
bracken prevail afong the edges of the many tracks that cross the steep spurs
and slopes within this area. More mature stands of kanuka tend to occur to the
south of a prominent gully that bisects this area. Mamaku is locally common in
the gully heads. Saplings of hangehange, mapau and mahoe are locally
common along the edges of the scrub cover and within the open gum and

wattle (Acacia sp.) stands.

Extent of vegetation clearance

151. ANALYSIS of the proposed overhead line profile indicates that clearance of
pine trees by tower 94 would be required during construction of this fower and
the access track. Selective removal of trees within two small stands of bush
within and outside both sides of the easement, about 100 metres south of
tower 97, is also necessary due to the Jow height of the conductors

{approximately 20 metres) at this point.
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152, THE large pines near tower 107 and the line of totaras that lie within the

gasement near tower 111 would need to be removed as these trees encroach
within the GLZ.

153. DUE to the stature of the majority of the trees within the kahikatea stand and
limited conductor height (of batween 20 to 25 metres) by tower 112, it would
be necessary to clear the trees within the easement fo the north and south of
the tower, over a distance of approximately 150 metres. Trees situated up to
15 metres beyond the easement would also need {o be cleared as these trees
have the potential to fall directly onto conductors or encroach on the tree fall
clearance zone. The predominance of tall trees would result in the creation of

a swath up to 100 metres wide through this forest remnant.

154. IT would be necessary to selectively remove the kahikatea trees and various
exotic trees within the easement between towers 112 to 132 due to their height
and the flat terrain. Clearance of trees that are situated within 10 metres of the
easement would also be required to avoid the potential for irees to fail directly

onfo conductors or encroach on the tree fall clearance zone.

155. THE shelterbelts and amenity trees such as the mature pin oaks, English
oaks, macrocarpas and gum trees that are situated within the easement
between towers 132 to 151 would need to be removed in view of the limited

conductor height along most of the proposed overhead line section.

156. THE lower height of the flat top towers associated with the transposition
section (25 metres) and consequent lower elevation of the conductors
between towers 140B and 141 (< 15 metres) would indicate that some of the
kanuka trees on the north bank of Matahuru Stream would need to be
removed . Removal or trimming of kanuka trees and understorey shrubs would
also be required within the easement to aliow for the widening of an existing

farm track between towers 1408 and 141.

157. REMOVAL of the mature gum, grey wattle and radiata pine trees would be
required immediately to the north of tower 156, on the tower site itself and up
to 100 metres south of tower 156 on the uphill slope as the height of this
vegetation generally exceeds the height of the conductors along this part of
the line. Some vegetation clearance would be required along the existing
track from Pororua Road to tower 156.
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158. THE profile of the proposed overhead line between towers 156 and 157
indicates that most of the underlying kanuka forest and manuka scrub cover
would not need 1o be cleared in the short to medium term as the terrain and
tower positions provides for conductor heights over much of this span in
excess of 20 metres. However, kanuka forest growing on two intervening
ridges situated 100 and 220 metres respectively north of tower 157 would
need to be removed due to lower operational ground clearance, but also
because of wiring requirements. Some vegetation clearance would also be
required to establish tracks from Pororua Road to enable machinery access fo
the areas proposed for vegetation clearance within and adjacent to the
easement along this span.

159. A large pine tree south of tower 157 and sections of the Lombardy poplar

shelierbelts south of tower 160 would need to be removed.

Ecological effects

1860. THE ecological effects arising from vegetation clearance along this route
section would be variable, reflecting the varying significance of the affected

vegetation cover and the degree of clearance required.

161. THESE vary from minor effects associated with the clearance of smail but
localised areas of kanuka to the greater effects associated with the complete
removal or further fragmentation of stands of kahikatea south of Kopuku. The
clearance of kahikatea frees and sub-dominant canopy trees and sub canopy
forest vegetation within and adjacent to the easement would result in
significant adverse ecological effects. These include fragmentation of the edge
effects associated with fragmentation of the stands and some loss of
biodiversity in view of the diversity of understorey species in the longer stands

and compleie loss of the smaller stands.

Proposed mitigation measures

162, | recommend that plantings of shrubs and pioneer tree species that attain a
height at maturity no greater than 14 metres are established along the corridor
created within the large kahikatea fragment affected by tower 112 that is not

required as a maintenance accessway. Once the plantings become
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established the effects of fragmentation that can adversely alter conditions
within the forest interior would be lessened. Further plantings of kahikatea,
totara and kowhai are recommended adjzcent to the eastern side of the stand
beyond the easement or alternatively within the corridor created by the
removal of the ARI-PAK A line to offset the loss of trees removed from within
the easement. [ note that establishing plantings within the ARI-PAX A line
corridor presents an opportunity to create a larger area of kahikatea forest by
linking the affected remnant with forest fragments to the west of the AR
FPAK A line.

163. I also recommended that kaikatea and totara trees removed along the spans
from towers 112 through to tower 127 are replaced with plantings of an
equivalent extent to the existing stands in locations that enlarge and hence
consolidate existing stands beyond the easement. Collectively over time these
plantings would assist in mitigating the short term adverse effects arising from
the clearances.

164, REPLACEMENT plantings of oak, macrocarpa and gum trees (or alternative
species agreed with the landocwner) are recommended between towers 132 1o

151 in view of the significant amenity value of these trees to the affected
landowners.

Route Section 8 - Te Hoe to Flaxmill Road (Waikato District Council NOR)

Description of affected vegetafion

165. THIS section of the proposed overhead line spans intensively managed
farmland that contains a minor element of indigenous vegetation. These
include a row of kanuka trees that grow along the banks of Mangatea Stream
between towers 161 and 162, two mature kahikatea trees that are situated
close to tower 166 that are approximately 20 metres in height, and a stand of
kahikatea and totara trees near tower 170. Four shelterbelts cross this section
from tower 168 through to tower 178.

Extent of vegetation clearance

166, GIVEN the limited height of the conductors above the ground (being less than

20 metres along much of the length of each span) it would be necessary to
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remove most of the scattered kahikatea and iotara trees and shelterbelts from
within the easement, including the stand of totara trees {16 metres high) near
tower 170, The removal of at least one of two kahikates trees near tower 166

would be required during construction of this siructure.

1867. A row of black poplars just south (100 metres} of tower 175 would need to be

removed along with part of a pine shelterbelt between towers 177 and 178,

Ecological effects

168. I consider the potential ecological effects of vegetation clearance along this
route section to be high by virtue of the further loss of stands of kahikatea and
totara trees from an intensively managed landscape. These stands are already
under-represented within the Hamilton Ecological District which includes a
large part of the Waikato Plains.

Proposed mitigation measures

169. IT is my recommendation that plantings of kahikatea and totara should be
established within the affected properties to offset the clearances required for
the proposed overhead line. Wherever feasible, these plantings should be
located s0 as fo enlarge or consolidate existing stands given the fragmented

nature of the kahikatez and totara stands along this section of the overhead
fina,

Route Section 9 — Flaxmiil Road to Tauhei Road {(Waikato District Council and

Matamata-Piako District Council NORs)

Description of affected vegetation

170. INITIALLY this section of the proposed overhead fine crosses a narrow band
of mature totara trees between towers 184 and 185. These trees extend
partially across flat land between the Pukemokemoke Bush Trust Reserve to
the west with a large area of forest on a hill to the east and generally lie along
the north side of the Mangatea Stream. Up to fifty totara trees varying in height

from 12 to 17 metres in height lie within the easement,
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171.

172.

173.

174.

175.

MUCH of the overhead canopy is sufficiently open due to the variable height of
the trees and shape of the crowns to allow grass such as ryegrass, barley
grass, browntop and cocksfoot, and common exotic weeds to grow
underneath, The eastern boundary of the easement lies slightly to the east of
the ARI-PAK A line.

OTHER species present include three kahikatea up to 20 metres in height,
situated near the western side of the easement, and four matai trees occurring
as individual specimens amongst the totara. The tallest matai (15 metres) is
situated on the eastern boundary of the easement in a small stand with two
mature totara trees (19.5 metres). A 6.5 metire high matai occurs near the
middle of the easement. Shrub species are limited to a 5 metre tall mapau and
a 6 metre tall rohutu, both situated about half way across the easement. No
regeneration is occurring in this area due to the absence of stock proof

fencing.

A small, but dense, stand of about 25 kahikateas extending up to 20 metres in
height and a smaller stand of totara and kanuka is located near the eastern
boundary of the easement near tower 185. Three smaller stands of kahikatea

trees of a similar height lie beiween towers 185 and 186.

BEYOND tower 186 the proposed overhead line crosses flat farmland with

occasional shelter belts and individual shelter trees, including poplars.

BETWEEN towers 195 and 197 the proposed overhead line crosses several
gullies that contain pockets of indigenous forest of varying stature. The latter
span between towers 196 and 197 crosses the end of a remnant pockst of
mature kanuka and broadleaf trees and the edge of an adjoining woodlot of

pines at aboul mid span.

Extent of vegetation clearance

176.

THE elevation of the conductors where these cross over the totara trees and
Mangatea Stream between towers 184 and 185 is approximately 14 metres.
The tlimited height of the conductors at this point would necessitate the

removal of these trees from within the easement, The stands of kahikateas on
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177.

178.

179.

180.

the south side of the stream near tower 185 and between towers 185 and 186

would also need to be removed,

ON the south side of the easement between towers 189 and 190 a smail group
of poplars would need to be removed. A row of poplars between towers 192
and 193 just encroach within the GLZ and would also need fo be removed. The

same applies to part of a pine shelterbelt that crosses the easement between
fowers 193 and 194.

THE mid span ground clearance of approximately 35 meires between towers
195 and 196 ensures that the underlying indigenous forest and scrub
vegetation can be retained.

THE canopy trees associated with a remnant pocket of indigenous forest that
fie within, and adjoin, the easement between towers 196 and 197 would need
to be removed due fo wiring and operational requirements. The plan and
profife views indicate that these trees would encroach within the verticat GLZ

and within the tree fall separation zone,

THE pine trees along the edge of the woodlot near tower 196, where this
woodlot buts the easement, would need to be removed, along with several
willow trees between towers 198 and 199.

Ecological effects

181.

I consider that the ecological effects of vegetation clearance along this route
section would range from moderate to high. The removal of some mature
totara trees beside Mangatea Stream (between towers 184 and 185) would
disrupt an ecological corridor that currently exists between the
Pukemokemoke Bush Trust Reserve to the west of the proposed overhead
line and another large area of forest to the east. The effecis of the loss of
stands of kahikatea and totara in the vicinity of tower 185 are, as stated
previously high as these vegetation types are under-represented within the
Hamilton Ecological District.
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Proposed mitigation measures

182.

183.

184,

IT is recognised that the riparian vegetation dominated by mature totara trees
between towers 184 and 185 plays an important role as an ecological corridor
linking forest remnants to the north and south across farmland that is generally
devoid of woody vegetation. It is recommended that both sides of Mangatea
Stream are planted with shrub species that grow up to 6 metres in height in

order 10 maintain this important corridor,

IT is my recommendation that for kahikatea trees removed from within and
beside the easement to the north and south of tower 185, offset plantings are

undertaken in the area adjoining a large stand beyond the easement to the
north of tower 185.

TO offset the loss of part of a forest remnant beneath the span between
towers 196 and 197 it is recommended that early successional tree species
and shrubs are planted at the northern end of this forest remnant, so as to link
this remnant with nearby forest fragments. The area to be planted should be at
least equivalent to the area cleared for the proposed overhead line. | consider
that these plantings, if appropriately located, would improve the continuity of

this fragment and the range of habitat provided for indigenous fauna.

Route Section 10 ~ Tauhei Road to South of Wairama Road {Matamata-Piako
District Council NOR)

Description of affected vegetation

185,

186.

187.

A stand of mature kanuka trees occurs close to tower 202. This stand is
estimated, from site photographs by a Transpower transmission line engineer
to be between 12 to 15 metres high.

A smali stand of kanuka extends into the easement near tower 219 while a
small woodlot of gum trees and shelterbelt of Pitfosporum sp. extend into the
easement near tower 220.

THE most notable vegetation in this section is a stand of totara trees growing
along both sides of Waitakaruru Stream south of State Highway 26 between

towers 221 and 222. The totara within the riparian stand vary between 20 to 23
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metres in height, while a small group of mature kanuka within the stand are
just under 20 metres in height. Understorey plants include cabbage trees,
alders, hawthorns and Darwin's barberry. Plantings of kowhai, totara, mahoe,
manuka and lacebark and flax have been estabiished along the southem edge
of this stand next to an adjoining property. These plantings are about 7 years
old and are up to 4 metres high. | consider this stand to be ecologically
significant as it forms part of an extensive corridor of riparian vegetation

extending alongside Waitakarurt Stream,

188. A shallow gully situated between an implement shed and tower 222 has been
extensively planted out in a variety of native frees and shrubs by the
landowner. The plantings include manuka, lacebark, kowhai, kohuhu and
karamu (Coprosma robusta). The manuka has gained the greatest stature with
taller specimens about 6 metres. A number of kahikatea and flax have been
planted on the floor of the gully amongst a dense cover of grass. The tailest
kahikatea are around 6.5 metres in height. This area was fenced off about 6

years ago.

189. BEYOND tower 224, the proposed overhead line crosses a pocket of low
kanuka forest and shrubs covering an easterly facing slope between towsrs
225 and 226. To the south between towers 228 and 231 the proposed
overhead line spans four gullies featuring bands of riparian shrubland
vegetation bordering creeks draining towards Te Mutu Stream to the east. This
vegetation appears, from aerial photographs, to comprise of indigenous
broadleaf species and wiliow.

180, THE initial part of the proposed overhead line south of tower 233 spans a
steep slope covered in a variety of woody vegetation, including a group of old
man pines and mature wattle trees emergent above an areas of mixed scrub
dominated by manuka, boxthorn, barberry and young willow. A tall stand of

gum trees is situated by Tahuroa Road.

191, TO the south of Tahuroa Road the proposed overhead line crosses rolling
farmland and bisects a poplar shelterbelt between towers 234 and 235. an
open stand of pines between towers 238 and 239, passes close to two
redwood stands by towers 239 to 240 and across a pine woodlot between
towers 240 and 241,
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192. THE stand situated near tower 239 contains a small stand number of redwood
(Sequoia sempervirens) and Japanese red cedar (Crypfomeria japonica) and
is about 30 years old. The tallest trees lie towards the middle of the woodlot
are in the order of 29 metres while the trees closest to the tower are in the

order of 15 to 18 metres and lie approximately 30 metres down slope from the
conductors.

193. THE woodlots have been planted primarily for amenity purposes and are
highly valued by the landowner.

184, THREE small forest remnants lie between towers 243 and 245, They appear

from site and aerial photographs to comprise of mature kanuka.

Extent of vegetation clearance

195. EUCALYPTUS and pine woodlots, as well as a stand of mature willow trees,
abut the easement between towers 208 and 210. These trees are of sufficient
stature to encroach within the GLZ for tree fall separation. Removal of these

edge trees is therefore required.

196, THE unidentified shelterbelts and exotic trees between towers 215 and 221
would require removal due to the height of the conductors. At mid span the
height of the conductors along this section is generaily less than 20 metres.
The unidentified shelterbelts and exotic trees includes part of a woodlot of gum
trees lying within, and adjoining, the easement near tower 220. Much of the
stand of kanuka near tower 219 may also need {o be removed due to the
limited height of the conductors (30 metres) and thus their potentiai to
encroach in the iree fall separation zone. The mature poplar sheiterbelts
between towers 219 and 221 would also need to be removed as these exceed

20 metres in height.

197. THE height of the conductors, where these pass over the stand of totara and
kanuka trees between towers 221 and 222 is around 18 metres. A number of
the trees that lie within and adjacent to the easement exceed the height of the
GLZ, which is approximately 12 metres and would therefore need to be
removed to provide the required clearance zones for the conductors. The
plantings on the scuthern edge of the stand by the fenceline would not require

removal for some time, i.e. well beyond the five year maintenance free period.
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198. THE height and siting of tower 222 enables the conductors to be elevated
about 23 metres above the gully that has been planted out. These plantings

would be able to remain in place for a period of time beyond the five year

maintenance free period.

198. REMOVAL of kanuka trees would be required within the easement and on the
uphill side of the easement near tower 225, Removal is required for line
construction purposes and due fo encroachment of these trees within the GLZ
and FHZ. During wiring, the conductors would be within 14 metres of the

ground at this point along the span between towers 225 and 226.

200, EXOTIC irees and shelterbelts requiring removal along the section of the
proposed overhead line between towers 233 to 245 are a row of popiars
between towers 234 and 235; two large poplars between towers 236 and 237;
a stand of pine trees between towers 238 and 239; edge trees within a pine
woodlot situated approximately 150 metres south of tower 240: and an old
pine tree Detween towers 243 and 244. The irees in the redwood stands near
towers 239 and 240 would need fo be examined in detail to determine which
trees may need to be selectively logged in the future on the basis of their
potential to fall onfo conductors or encroach on the tree fall clearance zone. |

consider it most likely that the trees can be retained beyond the five year post
construction period.

201. THE height of the conductors, where they cross over a mature kanuka forest
remnant immediately to the south of towers 244 are around 20 mefres. The
limited height of the conductors at this point would require the removal of a

small part of the remnant where this lies within the easement,

Ecolcgical effects

202, THE ecological effects of vegetation clearance along this route section is
considered o be minor with the exception of the removal of mature totara and
kanuka trees within the small but ecologically significant area of vegetation
beside Waitakaruru Stream, on the outskirts of Morrinsville. | consider the
ecological effects arising from the lineal removal of the forest cover from this
part of the riparian zone to be high as the clearance would exacerbate edge

effects and diminish the area’s effectiveness as a wildlife corridor.
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203. OTHER areas of indigenous vegetation along this route section tend to ocour

as smail scattered pockets of scrub.

Froposed mitigation measures

204. TO offset the loss of totaras within the stand between towers 221 and 222, it is
recommended that lower growing shrub species that attain a height no greater
than 10 meires at maturity are established on both sides of Waitakaruru
Stream. This planting should be undertaken following clearance of various
noxious weeds that are prevalent in the understorey such as hawthomn and
Darwin's barberry. Establishment of this low free and shrubland cover is
important in maintaining the riparian cover that extends for some length along
this waterway, to ensure that its corridor functions and beneficial effects on

aquatic ecosystemns continues.

Route Section 11 — South of Wairama Road to North of State Highway 1
{Matamata-Piako District Council and Waipa District Council NORs)

Description of affected vegetation

205, THE proposed overhead line climbs sharply over a small forest remnant and
wetland near tower 247 and then passes between two large remnants of
podocarp/broadleaf forest that are formally protected by way of QEIl
covenants. The proposed overhead line passes over a saddle at tower 251
and a shelterbelt of exotic trees near the access road to the Ruru
telecommunications tower. Between towers 251 and 252 the proposed

overhead line passes to the east of Te Miro Scenic Reserve.

206. SLIGHTLY downslope from tower 253 the proposed overhead line passes
over fragments of broadleaf forest consisting of mature mangaeo, tawa,
rewarewa, pigeonwood, mahoe and ponga. The discontinuous nature of the
15 to 20 metre high forest canopy, in combination with edge effects and stock
grazing, has left an open and dry forest interior lacking understorey vegetation,
apart from some supplejack. Seedlings and saplings of forest species are
lacking across the forest floor.
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207, FURTHER downhill below tower 254 the proposed overhead ling passes over
a stand of broadieaf forest dominated by 15 metre high mature tawa and to a
lesser extent mature mangeao, titoki, pigeonwood, mapau, mahoe and ponga.

The forest inferior is open {o stock and lacks any evidence of regeneration.

208, BEYOND tower 257 the proposed overhead line passes across a crescent
shaped remnant stand of low broadleaf forest that exiends west from a
farmstead off Te Miro Road. A large pond is situated at the end of this
remnant. On the opposite side of Te Miro Road between jower 258 and 259
the proposed overhead line spans a shallow gully containing young Kahikatea,

elderberry and extensive thickets of blackberry.

209, A remnant of older podocarp/broadleaf forest is situated by tower 262,
immediately to the south of Brunskill Road. This forest remnant is protected by
a QEN covenant and features a canopy of mature tawa, puriri, tanekaha,
rewarewa, rimu and kahikaiea and a diverse assemblage of understoray

plants,

210. THE proposed overhead line passes alongside a pine woodlot between fowers
263 and 264, and further south across a small stand of native trees near tower
265. A small woodlot of cypress or cedar trees extends info the easement
between towers 266 and 267. The spans from towers 268 to 269 and from 271
to 273 pass over rock outcrops and scattered old pine trees and patches of

manuka and unidentified shrubs.

211. A stand of willow and pine trees extending to about 18 metres in height are
situated by Brunskill Road between towers 273 and 274.

212, BEYOND tower 274 the proposed overhead line drops across an area of scrub

and fern, and beyond tower 275 across an extensive area of scrub.

213. FROM tower 277 the proposed overhead line crosses a patch of forest that
appears, from aerial photographs, o include broadleaf trees and shrubs, and
some old pines up to 30 metres in height. Further along this subsection near
tower 280 the line crosses several mature Chamaecyparis lawsoniana
shelterbelts and then across the end of a large remnant of primary broadleat
forest that covers the hill slopes above the line. This forest is dominated by

mature mangeao in association with mature tawa, rewarewa, mahoe, fioki,
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214,

215,

216.

pigeonwood and the occasional nikau palm. The tallest frees {rewarewa and
tawa) are estimated to be in the order of 25 metres in height. Nesting
epiphytes (Astelia solandriy are common in the spreading crowns of the
mangeao trees. Puka is also a common epiphyte while climbing rata
{(Metrosideros fulgens and Mefrosideros diffusa) ocours throughout the forest.
Mature kawakawa is the main understorey species. There is a complete
absence of seedling and saplings across the forest floor due to the influence
of ongoing stock grazing.

THE proposed overhead line passes over two gullies on either side of tower
284 containing several smail stands of native trees and shrubs, tree ferns and
several mature poplar trees. The proposed overhead line spans some old
pines and shelterbeits between towers 284 and 285 and between towers 286
Aand B and 287.

IMMEDIATELY beyond tower 287 at the end of the transposition site, the
proposed overhead line crosses a remnant stand of forest and scrub covering
a prominent escarpment. Based on examination of aerial photographs, it is
apparent that the forest canopy contains a number of mature trees. A number

of these trees lie within the easement,

A wetland, including a large pond is situated within the easement between

fowers 287 and 288 well below the conductors.

Extent of vegetation clearance

217,

218,

219,

A large pine tree (26 metres) lies on the edge of the easement between towers

245 and 246 and would need to be removed.

PART of an avenue of exotic trees along Gray Road and by tower 251 that are

presently about 19 metres in height would need to be removed from within the

easement.

REMOVAL of the forest vegetation along the alignment of the conductors
between towers 253 and 254 would be required during wiring operations as it
would be necessary to lower the conductors to within about 5 metres of the

ground at the lowest sag point.
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220,

221,

222,

223.

224,

225,

226.

227,

THE operational line profile along this span indicates that the conductors are
approximately 28 metres above the ground which would necessitate selective
removal of the taller trees on the eastern or upslope side of the easement
beyond the conductors as these trees encroach into the GLZ. Trees on the

western or downslope side of the conductors can be retained.

THE tawa trees within the stand below tower 254 are of a similar height to
many of the canopy of the broadleaf trees nearer tower 253. Some of these
trees encroach into the GLZ at the top of a steep embankment and would

need 1o be removed.

A pine shelterbelt that extends into the easement by Te Miro Road just south

of tower 255 would need fo be removed.

THE proposed overhead line profiles between tower 257 and 258 indicate that
the conductors vary between 20 to 26 metres above the ground where these
pass over a pocket of low forest. The canopy of this forest is estimated to be
about 10 metres in height and can therefore remain in place beneath the line,

well beyond the five year maintenance free period following construction.

THE proposed overhead line route at the southern end of this subsection, and
position of tower 262, ensures that the covenanied forest would not be
adversely affected. However, several large gum trees by the farm shed on the

eastern side of the easement would need to be remaoved.

THE profile of the span between towers 263 and 264 indicates that some pine

frees would need to be removed from the end of a woodlot,

THE pocket of indigenous forest near tower 265 can be retained well beyond
the five year maintenance free period following construction, as the conductors

here are approximately 30 metres above the ground.

SOME of the old pine trees between towers 268 and 269 and between towers
270 and 271 are up to 35 metres in height and would need to be removed due

to wiring and operational requirements.
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228.

229.

230,

231,

232.

233.

234.

THE stand of wiliow and pine trees between towers 273 and 274 are of a
similar height to the conductors at this point in the span {19 metres) and would

need to be removed.

DESPITE the low stature of the scrub between towers 275 and 276, clearance
of this vegetation would be required due to the very low sag associated with
wiring operations during the construction stage. | understand that the majority
of this scrub has been recently sprayed by the fandowner and is likely to be
cleared for pasture. The profile of the span between tower 277 and 278
indicates that selective removal of the taller old man pine trees, would be

required.

THE lawsoniana shelterbelt by tower 280 would have to be removed as the

conductor height here (20 metres) is less than the height of the shelterbelt,

THE elevation of the conductors where these cross over the edge of the
primary forest remnant between towers 280 and 281 varies from
approximately 30 metres o over 40 metres in a north south direction. The
tailer frees within the easement, while being up to 30 metres in height, are
located towards tower 281 where conductor clearance is greater. On the basis
of a field inspection it is considered that these mature trees are unlikely to
aftain any appreciable increase in height and hence are unlikely to encroach
within the GLZ in the future.

HOWEVER a number of mature mangeao, tawa, rewarewa and pigeonwood
trees would need to be removed or trimmed to allow for the upgrading of an
access frack to tower 281. The frack runs more or less parallel with the
proposed overhead line through part of the forest remnant, approximately 100

metres east of the edge of the easement.

THE riparian vegetation within the gullies near tower 284 would be retained as
the conductors span this area at about 35 metres from the ground. However,
the old pines between towers 284 and 285, and between towers 286 A and B

and 287 would need to be removed.

SOME unidentified trees immediately adjacent to tower 287 would also need

to be removed as these would encroach within the GLZ.
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235. DURING wiring, it would be necessary to remove willows surrounding a

wetland complex between towers 288 and 289.

Ecological effects

236. I consider that the ecological effects arising from the lineal removal of the
forest cover within the remnant near tower 254 wouid be high, as the clearance

would significantly fragment the remnant and exacerbate the edge effects.

237. THE ecoclogical effects of removing or trimming a number of mature podocarp
and broadleaf trees from within the ecologically significant forest remnant near
tower 281, to widen an existing farm track, are considered to be minor. This
opinion is based on the anticipated minor effects arising from canopy gaps

and the ongoing effects of stock grazing within the forest interior.

Proposed mitigation measures

238. I recommend that plantings of shrubs and pioneer tree species that attain a
height at maturity of no greater than 10 metres are established along the
corridor created within the forest remnant near tower 254. Once the plantings
become established the effects of fragmentation would be reduced to a minor
effect,

239, REPLACEMENT plantings are also recommended to compensate for those

trees removed during widening of the access track to tower 281.

240. STOCK proof fencing is recommended around the remnant forest near tower
281 to restore natural regenerative processes and the ecological sustainability
of this forest remnant in the long term.
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Route Section 12 ~ North of State Highway 1 to South of Waikato River {Waipa
District Council NOR)

Description of affected vegetation

241.

242,

THIS section of the proposed overhead line passes through a gully featuring

plantings of leyland cypress, old pine and gum frees and low broadleaf forest
and scrub,

AT the Lake Karapiro crossing, beyond tower 291, the proposed overhead line
passes over ripanian vegetation between the lake and State Highway 1.The
canopy is dominated by a low forest and scrub cover dominated by kanuka,

manuka, mahoe, Pitfosporum spp. and ponga interspersed with some old pine
trees,

Extent of vegetation clearance

243,

244,

245,

SEVERAL old pine trees on the hillside near tower 289 and at the edge of
State Highway 1 would need to be removed because of the extent of the sag
requirec along the span between towers 289 and 290 during construction
wiring. The elevation of the conduciors once in operation would also be low,
in the order of 20 metres at this point.

A stand of old pine trees and young gum trees on the spur in the middie of

the span beiween towers 290 and 291 would also require removal due to
their height.

THE elevation of the conductors at the edge of State Highway 1 (20 metres)

would necessitate the removal of the some of the old pines next to the
highway.

Ecological effects

246,

THE ecological effects of the proposed overhead line along this route section
are considered to be negligible. Any adverse effects on indigenous vegetation
such as broadleaf shrub species growing along the riparian margins of the

Waikato River would be indirect and arise during clearance of old pine trees
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from near the edge of State Highway 1 as these pine trees would encroach
within the GLZ.

Proposed mitigation measures

247. I consider that no mitigation measures are necessary along this section of the
proposed overhead line due to the low ecciogical value of the vegetation to be
removed.

Route Section 13 ~ South of the Waikato River to Arapuni {Waipa District Council
NOR)

Description of affected vegetation

248. IN the vicinity of tower 293, the proposed overhead line passes along the edge
of a stand of pine trees that are about 30 metres in height. Beyond this stand
the proposed overhead line crosses over an area of hilly terrain covered in
scrub, and a narrow band of indigenous vegetation covering a steep bank.
Further to the south the proposed overhead line passes over a shelterbelt
between towers 299 and 300.

249, FROM tower 302 fo 303 the proposed overhead line passes across a short,

but steep, embankment covered in tree fern and broadleaf trees and shrubs.

250. BETWEEN towers 304 to 306 the proposed overhead line crosses over an
expansive area of low scrub (up to 5 metres in height) that appears to be have

been recently sprayed.

251. FROM towers 307 fo 309 the proposed overhead line passes through two pine

woodlots, and from fowers 308 to 310 a larger woodlot of pine and gum trees.

252. FROM tower 311 to 312 the proposed overhead line passes over several
poplar trees that were once part of a shelterbelt, a strip of riparian vegetation,
including willow and some indigenous broadleaf trees next to Mangakara
Stream, and part of a small pine woodlot. Several large deciduous exotic

trees are situated close to tower 313.
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253,

254,

THE line between towers 314 and 315 crosses a steep sided gully covered in
broadieaf/kanuka forest, scrub and tree fern. Beyond this embankment, the
proposed overhead line passes over a man made wetland between towers
316 and 317. This wetland includes a pond and various pfantings and is being
developed by the landowner principally to form suitable habitat for waterfowl

and other aquatic birds.

A number of shelterbelis are contained with the easement between towers 316
and 320.

Extent of vegetation clearance

255,

2586.

257.

258.

259,

THE stand of pine trees situated within the easement to the north and south of
tower 293 would need to be cleared during wiring operations and for
operational requiremenis. The operational requirements are dictated by the
height of these trees and their fall distances. Pine irees up to 20 metres
beyond the easement would also need to be removed to enable construction
of an access track to tower 293.

THE rapid fall in the ground level to the east of the line beyond tower 293 and
consequent increase in the ground clearance of the conductors {in excess of
25 metres) may allow the retention of the pine woodlot beyond the easement
and the indigenous vegetation south of the tower. Vegetation covering a
prominent bank approximately 250 metres south of fower 293 would need to

be removed for wiring purposes.

BETWEEN towers 298 and 301 several shelterbelts that run paralle! to, and
across the easement, would need fo be removed along with several large

trees, some extending up to 29 metres in height.

THE woody vegetation cover beneath span 302 to 303 while not being of any
significant stature may need to be removed due to construction wiring
requirements.

BETWEEN towers 307 and 308 it would be necessary to remove trees from
the edge of a pine woodlot that extends slightly into the easement. The
position of two woodlois on the sides of two guilies on either side of tower 309

may prectude removal of these trees in the short to madium term.
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260. PART of the shelterbeli and pine woodlot as well as several large deciduous
exolic trees situated between towers 311 and 313 would need to be removed

as these lie within the easement where the conductor spans are relatively low.

261. THE forest canopy along the edge of the gully between towers 314 and 315
extends up to 28 metres in height and exceeds the height of the conduciors
{25 metres). Selective removal of canopy trees is therefore required. Much of
the forest and scrub vegetation within the gully proper lies well below the

conduciors and would not need 1o be removed.

262, SOME of the taller willow trees surrounding the pond between towers 316 and

317 would need to be removed due to the limited conductor height.

263. PART of the lombardy poplar shelterbelt near tower 318 would need to be

removed,

Ecological effects

264, IN my opinion, ecological effects of the proposed overhead fine along this
route section are minor and would arise only from selective removal of

indigenous trees from near the edge of a small guily by tower 314.

Proposed mitigation measures

265, IN my view, no mitigation measures are required along this section of the

proposed overhead line.

Route Section 14 — Arapuni to Wiltsdown Road (South Waikato District Council
NOR)

Description of affected vegetation

266. THIS section includes span 320 and 321 that extends across the Waikato
River downstream of the Arapuni dam. A group of mature kanuka and totara
irees occupies the south bank immediately above the river within the

easement. These trees are situated immediately upriver from a stand of
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267.

268,

269,

270.

mature lombarby poplars. The lower terraces on the northern bank of the river
are occupied by pine trees of varying ages while a radiata pine woodlot is

situated on a higher terrace towards tower 320.

FROM tower 321 the proposed overhead line crosses an open and rofiing
landscape with a number of shelterbelts and individual exotic trees. Just north
of tower 326 a group of old pine trees were reported by the affected landowner

to be a favoured roost site for herons.

INDIVIDUAL trees and small stands of mature poplars and willows extending

up to 22 metres in height are situated near towers 327 and 328.

LARGE trees up to 34 metres in height occur between towers 332 and 333.
The proposed overhead line passes over a rocky escarpment near a local
waterfall and swimming hole in the Waipa Stream valley between towers 335
and 336. Shrubland vegetation, including unidentified shrubs of low stature

grow on the escarpment above the stream.

IN the vicinity of tower 341 are some old pine trees growing near the base of a
steep bank. Slightly south of tower 341 ithe line crosses Waipa Stream where

there is a low escarpment covered in shrubland vegetation.

Exient of vegetation clearance

271.

272.

273,

DUE to length of the span between towers 320 and 321, and the low sag of
the conductors during wiring of the proposed overhead line, it would be
necessary to remove the pine trees from within the woodlot and some of the
plantings on the lower terraces on the north side of the river. The kanuka and
totara trees on the south bank can be retained due to the favourable conductor

clearance at this point of the span.

CLEARANCE of some individual exotic trees would be required between

towers 321 and 326, due o the limited height of the conductors along these

spans.

REMOVAL of mature polar and willow trees between towers 327 and 328

would be required, due to the low conductor clearance near both the towers.
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274, iT is likely that some of the pine trees and other large exotic trees in the
vicinity of towers 341, 344 and between towers 345 and 346, and 347 and 348
would need to be removed, due to their height and position within or near the
edge of the easement and potential to therefore encroach into the tree fall

separation zone.

Ecological effects

275. THE ecological effects of the proposed overhead line along this route section
are negligible, as no clearance of indigenous vegetation or habitats of
indigenous fauna would be adversely affected by the overhead line. Pine trees
reported to be used by herons for roosting are, on inspection, very old and
close to the end of their lives.

FProposed mitigation measures

276. I consider that no mitigation measures are required along this section of the

proposed overhead line.

Route Section 15 — Wiltsdown Road to Whakamaru North {South Waikato District
and Taupo District Council NORs)

Description of affected vegetation

277. THE spans between towers 353 and 407 passes initially through a cleared
forest area, which has recently been, or is still being converted to dairy

farming. It then passes through plantation forest.

278, THE line south of tower 407 passes through plantation forest and then across
an arm of Lake Maraetai with wetland vegetation of various sedges, flax and

toitoi fringing much of the shoreline.

279, THE line continues through plantation forest and across the Waikato River
beyond tower 427. Riparian vegetation covering the steep banks above the

Crossing point consists of a cover of kanuka, manuka and broadleaf shrubs.

8§223286_1.00C Page 55



Exfent of vegetation clearance

280, CLEARANCE of plantation forest would be reguired along the easement to the
south of the new dairy farms. Clearance of plantation forest would be required

within the sasement as far as the north bank of the Waikato River.

281, NO clearance of the riparian vegetation would be required owing to the height
of the conductors spanning Lake Maraetai and the Waikato River and the

relatively low stature of this vegetation.

Ecological effects

282, I consider the ecological effects of the proposed overhead line along this route
section to be negligible. Any effects would arise due to impacton of
understorey indigenous vegstation including small trees and tree ferns during
clearance of pine frees from the easement, which is a normal forest harvest
effect.

Proposed mitigation measures

283. NO mitigation measures are proposed along this section of the proposed
overhead line because no indigenous vegetation would be adversely affected

by the proposed overhead line.

SUMMARY OF ECOLOGICAL EFFECTS OF PROPOSED OVERHEAD LINE

284. MY assessment has carefully evaluated all woody vegetation which may have

ecological values, including habitat values along the length of the proposed

overhead line.

2885, THE proposed overhead line avoids virtually all areas which are ecologically
significant at a local level, and avoids areas that are recognised as being of

ecological significance at a regional or national level.

286, IN the situations where removal of indigencus vegetation that is of ecological
significance at a local level is unavecidable, such as the kahikatea remnants

near Paparimu and to the south of Kopuku, there are generally opporiunities
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for mitigation through offset replanting measures. These are recommended in
areas adjacent to the easement so as to create squivalent areas of forest,
invariably in association with existing kahikatea fragments. The nature of the
proposed replanting measures is, of course, dependent on landowner

agreement,

287. IN other situations, the main ecological effects would arise from lineal
disturbance through part of the forest remnants with consequent edge effects
or exacerbation of existing edge effects. To address the edge effects it is
important to re-establish a vegetation cover beneath the proposed overhead
line. The recommended mitigation measure in these situations involves the
establishment of a cover of vegetation that attains a height at maturity below
the GLZ and applies to areas such as podocarp/broadieafikanuka remnants

near Lyons Road and Morrinsville

288. GENERALLY, over time as planted vegetation increases in stature, the effects

of vegetation removal would be progressively reduced in the affected

locaiities.

289, THE table that forms Attachment 3 to my evidence, summarises the localities,
where, | consider that Transpower should focus its attention so as to ensure
that the mitigation | have recommended achieves the desired outcomes from

an ecological perspective.

OVERSEAS RESEARCH ON EFFECTS OF OVERHEAD TRANSMISSION LINES ON
BIRDS

290, IN this section of my evidence | discuss the effects of overhead transmission

lines on birds and bats.

291. MUCH of the overseas research on effects of transmission lines on wildlife is
concerned with understanding why birds fly into power lines. Bevanger (1994)
notes that different factors such as biological, topographical, meteorological
and technical aspects need to be considered in transmission line route
planning to reach the best possible solution. | note that no research on this

topic has been undertaken in New Zealand to date.
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