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Introduction

1. My full name is Gerardus Henricus Anthonious Kessels. | am managing

director of Kessels & Associates Limited (Kessels & Associates), a

specialist ecology assessment consultancy, established in 1999. Kessels &

Associates currently employs four fulltime ecologists, and uses experts from

other

organisations, such as the University of Waikato and Landcare

Research, when required.

2. | have the following qualifications and experience relevant to the evidence |

shall give:

(@)

(b)

(c)

(d)

(e)

| hold a Bachelor of Science degree majoring in zoology, completed in
1988 and a Master of Resource and Environmental Planning (first class

honours) completed in 1999, both from Massey University.

| have 20 years experience in the fields of ecology and resource
management planning, initially with the Department of Conservation
(DOC) as a Conservation officer at Mount Bruce Wildlife Reserve and
then as a Conservation Officer i Protected Species with the Waikato
Conservancy. From the end of 1994 until the end of 1999, | worked for
the Hamilton office of Works Consultancy Services/Opus International
Consultants as an ecologist. Since 1999 | have been the managing

director of Kessels & Associates.

| am a member of the Freshwater Sciences Society of New Zealand,
the New Zealand Ecological Society, the Ornithological Society of New
Zealand, the Waikato Botanical Society, a trustee of the New Zealand
Native Forest Restoration Trust and an affiliate member of the New

Zealand Planning Institute.

My areas of particular expertise are biological surveys of terrestrial and
freshwater ecosystems, assessment of the ecological values of
freshwater and terrestrial ecosystems and mitigation of potentially

adverse ecological effects.

As far as | am aware | undertook the first ecological assessment in
New Zealand for a major wind farm proposal, in 1995". | have been
involved in several other wind farms since then, including three wind
farm proposals for Ventus Energy in the King Country and the Bay of
Plenty, the Waikato Energy Networks Ltd Hauhiko O Wharauroa Wind



Farm near Raglan, the Waitahora Wind Farm east of Danniverke and
the HauOuru mU Raki Wind Farm west of Hamilton, both for Contact

Energy.

3. | have been assessing flora and fauna habitats in New Zealand since 1990.
This has included assessing a wide variety of forest, wetland estuarine bird
surveys, fish surveys, restoration plans, pest control management plans,
ecological impact assessments and specific indigenous vegetation surveys.
| have undertaken such assessments for a number of organisations,
including DOC, Environment Waikato (EW), some territorial authorities, the
Queen Elizabeth the Second National Trust (QEII Trust), as well as for
numerous private landowners, private non-profit conservation organisations

and developers.

4. [ confirm that I have read the 6Code

contained in the Environment Court Consolidated Practice Note 2006. My
evidence has been prepared in compliance with that Code in the same way
as | would if giving evidence in the Environment Court. In particular, unless |
state otherwise, this evidence is within my sphere of expertise and | have not
omitted to consider material facts known to me that might alter or detract

from the opinions | express.
Scope of Evidence

5. My evidence will cover the matters related to the ecological values of the
proposed Te Rere Hau Eastern Extension Wind Farm (TRHE), and potential

effects of the proposed the Wind Farm on that ecology, including:
(@) My role in the design of TRHE;

(b) The ecology of the TRHE site, including the location, extent, type and

significance of:
(1) Indigenous vegetation communities;
(ii) Fauna habitats, and the fauna found therein;

(c) The nature and magnitude of any potential adverse ecological effects

arising from TRHE;

(d) My response to the issues raised by the relevant submitters, and by the

Planning Hearing Report prepared for Horizons Regional Council (HRC

! Kessels, G. 1995 Tararua Wind Power i Central Power & Merrill International, Ecological Assessment Report,

Works Consultancy Services, Napier.
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Planning Report), including the attached Technical Hearing Report

(Technical Report); and

(e) Suitable avoidance, remediation and mitigation measures required to
address any potential adverse ecological effects, including further

monitoring and off-site mitigation where appropriate.

The assessments considered both potential turbine layouts and roading
requirements proposed by NZ Wind Farms Limited (NZWF) and the
subsequent amendments (refer to Attachment A of my evidence):
Variations between the two layouts made no material difference to the

results.

Summary of Conclusions

7.

10.

11.

12.

The TRHE is ideally located from an ecological perspective.

All of the turbines are situated within pastoral land and are not within or

adjacent to any significant natural features.

No endangered, rare, threatened or vulnerable plant species were found
within the TRHE site. However, further surveys for NZ falcon and bats are
proposed to confirm with greater certainty that these threatened species are

not utilising the site.

No fish or aquatic macroinvertebrate habitats would be adversely affected;

provided appropriate sediment control measures are adopted.

In consideration of the limited suitable habitat available, low densities of birds
present and widely spaced turbine layout, the impact on birds through

collision with turbine blades at the TRHE is likely to be very low.

All ecological effects associated with the construction and operation of the
TRHE will be dealt with through avoidance, mitigation and remediation
measures. Conditions, that | have helped design and approve, are proposed

by NZWF to ensure these measures are taken as appropriate.

My Role in the Design of the Wind Farm

13.

Kessels and Associates was engaged by NZWF to undertake investigations
in relation to ecology and effects of the Wind Farm on ecological values. An

assessment of ecological effects report (AEE) was prepared ( t i t IReré A T e

Hau Eastern Extension Wind Farm: andhssessment

presented as part of the applicaBE 6s resour

was based on a general two day field survey of the proposed turbine study
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14.

area conducted on the 24th and 25th of October 2007, a review of existing
literature and databases, as well as the local knowledge of the authors.
Following a revision of the TRHE, the Geographic Information Software
(GIS) vegetation mapping and the ecological effects section were revised
and a final AEE released in May 20009.

In addition a further study was conducted on 27 and 28 of June 2009, from
which a supplementary report was prepared (Attachment A), detailing
effects on seep, wetland and stream habitats. This report was used by
NZWF consultant engineers to refine the TRHE layout in terms of potential
turbine platform layout and associated tracking infrastructure requirements.

Ecology of the Wind Farm Site and its Surrounds

15.

16.

17.

The site is predominantly comprised of pasture grasses and weeds, with
indigenous forest, scrubland and wetland habitats sparsely scattered

throughout.

Due to the high altitude of the TRHE site and the pasture dominated habitat,

indigenous fauna and flora habitat and diversity is restricted.

Within the body of my evidence | refer to threatened indigenous fauna and
flora species. DOC has developed a hierarchal system for ranking the
relative conservation importance of these species (Hitchmough et al., 20077
(Miskelly et al., 2008)%). The ranking protocols are listed in Attachment B.
These should be referred to when | mention specific threatened species in

my evidence.

Indigenous Vegetation

18.

19.

Broad indigenous vegetation communities were mapped using aerial
photographs into Arc GIS, with specific attention given to vegetation that is
most susceptible to effects from the proposed wind farm extension. This
included indigenous vegetation that may be affected by clearance related for
proposed track upgrades, and in particular involved wetlands and proposed

seepage zones likely to be affected.

| attach as Attachment C an overview aerial photograph of vegetation we

have mapped using GIS well as vegetation in its immediate vicinity.

Hitchmough, R.; Bull, L.; Cromarty, P. 2007: New Zealand Threat Classification System lists 2005.
Department of Conservation, Wellington, p194.

Miskelly, C.M.; Dowding, J.E.; Elliott, G.P.; Hitchmough, R.A.; Powlesland, R.G.; Robertson, H.A.; Sagar, P.M.;
Scofield, R.P.; Taylor, G.A. 2008. Conservation status of New Zealand birds. Notornis 55(3): 117-135.
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20.

The majority of the vegetation within the TRHE site is pasture with scattered
patches of horopito scrub and some gorse along the margins and on lower
slopes. In general, the vegetation in the gullies is taller scrub/secondary
indigenous forest and contains more broadleaved species, while horopito
scrub dominates on higher altitudes. Large areas of pine plantation are
situated adjacent to the site in the north. Seepage zones have formed
mainly in the gully heads, but the quality of these areas have been affected
by stock grazing.

Avifauna

21.

22.

23.

24.

Data compiled by the Ornithological Society of New Zealand following their
national bird mapping surveys undertaken between 1969 to 1979 and 1999

to 2005, were reviewed to help identify bird populations.

Fifty three bird species have been identified as being present within the
vicinity of the proposed TRHE. The most common bird species in close
vicinity to the wind farm were grassland passerines, wetland species and

some native species.

The altitude of the site means that its climate is much more severe than
found at lower altitudes. There is high all year round soil moisture, cold
winters and heavy rainfall. The scrub found on site is sparsely distributed
and usually compromised by stock grazing. There are few mature native
trees and overall the site lacks suitable nesting sites and food sources. This
means that indigenous birds, such as tui and kereru are likely to be sparsely
distributed. However, during the spring and summer months certain
flowering trees and climbers are likely to attract native birds at slightly
different times than the foot-slopes below or the higher forests around
Tiramea, which is therefore likely to influence the seasonal migration

patterns of birds in the locality.

The most abundant bird species found on-site (in both the Gabites® site visit
report and my own survey of the site) are exotic finches, starling, spur-
winged plover and magpie 7 all typical open grassland species. Native
species are present in lesser numbers 1 pairs of Australasian harrier,
paradise shelduck and New Zealand pipit frequent the open ground and
small insectivorous bush birds such as fantail and grey warbler frequent the

scrubland vegetation. Kereru is likely to occasionally frequent the property

4

Statement of Evidence and AEE of Isobel Gabites i first stage of the Te Rere Hau Wind Farm
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when flying between bush remnants, although | did not personally observe

any on-site.

25. The only native birds observed near proposed turbine sites on my field

surveys were common species such as silvereye and grey warbler.

26. New Zealand pipit were also observed within areas of pastureland. The New
Zealand pipit is the only native bird species actually recorded within the
turbine consent area that is listed under any threat category. It is classified

as A De ((CategoiyB)g 0

27. A number of migratory species (in particular waders and waterfowl) may be
expected to pass overhead at certain times during the year. Generally such
birds are likely to fly at high levels (higher than 150 metres) unless there is
suitable habitat for transitory resting. The TRHE site does not offer such
habitat.

28. These results, and in particular the few native birds of conservation
significance, were expected given the nature of the site.

New Zealand falcon

29. New Zealand falcon, or karearea, is a nationally threatened raptor species
endemic to New Zealand, which is known to be present in the locality. New
Zealand falcons have been recorded in the Manawatu River near Ashhurst
(Robertson et al., 2007°) and captive bred birds have also been released in
recent years. In addition Wingspan New Zealand has recorded sightings in
the general locality (Dr Richard Seaton, pers com)®. Although no falcon have
been sighted within the proposed wind farm area, falcons can be elusive,

records are sparse and these birds can have vast home ranges.

30. Observations were made from suitable high vantage points during the 2007
and 2009 site inspections. All ridgeline, bluffs and prominent potential
perches above the forest were searched for prey items, pellets and
droppings indicative of New Zealand falcon presence. However, nothing
was found. Suitable nesting habitat including suitable nest trees, rocky
bluffs, as well as fence posts and other likely falcon perching sites were
scanned with binoculars in the October 2007 site visit. New Zeal and f al cons

characteristic Akekkingo call made during t

Robertson, C.J.R.; Hyvonen, P.; Fraser, M. J.; Pickard, C. R. 2007: Atlas of Bird Distribution in New Zealand.
1999-2004. The Ornithological Society of New Zealand, Inc., Wellington, New Zealand.

®  NZ Falcon expert.
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31.

32.

Bats

33.

34.

35.

36.

37.

March) when their nests are approached by predators (including humans)

was also listened for.

Overall, potential falcon habitat within the wind farm is considered limited by
the low number of suitable nesting trees, and the exposed nature of much of
forest remnants and cliffs to the prevailing winds. The forest and scrub
remnants are also heavily grazed by both stock (sheep and cattle) and feral
animals, and are likely to contain a high density of predators known to prey
on falcon chicks.

In summary, no falcons were observed or heard. No suitable nesting sites
were identified within the TRHE site. Based on the lack of suitable nesting
sites, | consider that the New Zealand falcon is unlikely to nest directly within
the TRHE site, but could possibly utilise the habitat and nest in forest areas

adjacent to the wind farm.

There are two species of native bat in New Zealand: the lesser short-tailed
bat and the long-tailed bat.

Though no bats have been previously recorded in the TRHE area, this is not
to suggest that bats are not present in the study site or are not using the
surrounding area for foraging. Long-tailed and short-tailed bats have been
recorded previously in large forest tracts in the vicinity of the Manawatu

Gorge.

Lesser short-tailed bats are currently found in forest reserves to the south of
the site, but only in deep, mature forest habitats. They are not likely to be
found in the TRHE locality.

The long-tailed bat has a wider distribution in the North Island. It is often
found in open areas foraging extensively over farmland and frequenting
forest edges or low density regenerating kanuka and manuka forests. The
long-tailed bat has previously been found in the Pahiatua ED and the
Eastern Wairarapa ED, but to the best of my knowledge has not been found
within this specific locality. However, long-tailed bats may be present
throughout the study area, particularly within and adjacent to scrublands in

the gullies and in the broadleaved forest vegetation.

| have recommended to NZWF that further studies be done in season

(summer) and | have been commissioned to oversee these studies.
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Other Fauna

Indigenous Reptiles

38.

39.

New Zealand has approximately 39 species of gecko and skinks. Seven
reptiles (three skink and four geckos) have been recorded in the locality.
Three of these species are considered to be species of national conservation
concern: the Wellington green gecko, Pacific gecko and the ornate skink are
considered to be in gradual decline. The Wellington green gecko, a species
of local importance, is found in a wide band stretching from Wellington to the
East Cape. Although there are numerous secure island populations, there is

concern about the level of mainland decline in this species.

The ornate skink is found in lowland areas throughout the North Island, and
may be found in indigenous scrub or forest within the TRHE site. The ornate
skink utilises rocky areas and is therefore potentially affected by the wind
farm extension. However suitable habitat was briefly checked in the June
2009 survey and no such skinks were found. This is not to say that ornate
skinks are not present, but given the modified habitat and the climatic
conditions, numbers and diversity are likely to be low. In addition, no
significant areas of indigenous scrub-land or forest habitat are proposed to
be disturbed, which is where this species preferred habitat is.

Native Frogs

40.

Native frogs have not been observed or reported in the region of the TRHE
site. Seepage areas may provide habitat for two exotic frog species, though
none were recorded during surveys. In any event such species are not of

conservation concern.

Indigenous Terrestrial Invertebrates

41.

42.

Hundreds of different indigenous invertebrate (i.e. insects) species may be
found within the wider survey area. Forest habitats are likely to include
several stick insects, giraffe weevils and other unique New Zealand
creatures. Of these, moths and butterflies are likely to fly over the TRHE site

on a regular basis.

However, as no indigenous vegetation remnants are proposed to be cleared
within the turbine consent area, any effects on indigenous invertebrate

species are likely to be no more than minor.

Introduced Mammals

43.

Feral animals are found throughout the wider survey area. Rabbits,

possums, hares, hedgehogs and rats are widespread. Feral cats, ferrets,
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pigs, and stoats are likely to be widespread. These species predate and
compete with native fauna as well as browse on native vegetation, fruit and

seeds.

Aquatic Habitats and Vegetation

General description of habitats

44.

45.

46.

47.

48.

49.

The topography and geology influences the structure and form of waterways
within the TRHE site, and in turn the aquatic biota that inhabits those
waterways. Limestone and papa dominated geology creates many small
spring-fed streams and wetland seeps.

The streams within the TRHE site are all first order tributaries of the
Makaretu Creek, which in turn is a tributary of the Manawatu River. The
confluence of the Makaretu Creek with the Manawatu River is some 1.5 km
south-east of Ballance, some 5km downstream of the edge of the wind farm
site. The catchment vegetation is predominantly pasture, but sizable
portions are dominated by pine plantation and indigenous forest and

scrublands.

However, farming practices influence stream substrate and riparian margin
vegetation composition, which in turn affect aquatic biota within the streams.
Where terrain allows, stock have unrestricted access to the streams and
overhead riparian cover is sparse. The overall effect is that habitats are
often of low quality within pasture.

It should be noted, however, that landowners have fenced off parts of some
headwater streams from stock and have also often replanted these retired
areas, and because of this there are few slips or erosion faces within the
TRHE site.

In addition, scattered indigenous forest remnants and scrubland vegetation
are found along stream margins and wetlands throughout the locality. These
reaches support diverse assemblages of aquatic biota, including sensitive

mayfly, caddisfly and stonefly species.

A diverse variety of freshwater fish fauna can be found within the locality. At
least fifteen fish species as well as freshwater crayfish (koura) are known to
occur in the freshwater bodies within the wind farm site and downstream
catchments. However, the upland bully, longfin eel and freshwater crayfish
are likely to be the only fish species found within the streams on the site

itself, while koaro may well be present in the mid-reaches or tributaries some
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300-500 m downstream where vegetated cover is dominant and large

cobbles cover permanently flowing stream reaches.

50. Koura and longfin eel are considered to be threatened species in Gradual

Decline (Category 5).

Sites of Ecological Significance and Threatened Flora and Fauna within and
around the Wind Farm Site

51. The above discussion on the ecology of the site reflects the general nature of
the TRHE site, which is dominated by exotic pasture and other highly
modified habitats of low ecological value.

52. However, | note that all remaining natural areas in the Manawatu Gorge
South Ecological District (ED) are considered to be important natural
features. This is because of their scarcity in the ED and because the vast
majority of the wind farm site, the wider study area, the ED, and the region

as a whole, is covered in pasture.

53. There are several QEIl Trust opens space covenants in the locality (although
none are within the proposed TRHE wind farm footprint). However, one QEII
Trust covenant site is located within the existing TRH wind farm site. The
TRHE wind farm development will have no direct effect on this site.

54. There are four nationally threatened plant species recorded within the locality
which may be present on the site. These are: giant maiden hair fern
(Adiantum formosum); Brachyaglottis kirkiii var. kirkiii; New Zealand carrot
(Daucus glochidiatus); and hairy willow herb (Epilobium hirtigerum). The
seepage areas and gullies were extensively searched for plants by Kessels
and Associ ati 8rtéDektlomaram,duriagthe field surveys. No
threatened plants were found at the TRHE site.

55. Rule 2 of the Operative Land and Water Regional Plan refers to vegetation
clearance in wetlands but does not specifically mention seep zones.
However, seeps can be considered to be wetlands under the RMA definition
and where these have a predominant indigenous vegetation cover, |

consider they would fall within Rule 2 of the operative plan.

56. The proposed Horizons Regional Council One Plan (One Plan) defines the
management zone and values of the water bodies within the Manawatu-

Wanganui region. The proposed TRHE extension falls in the Upper Gorge

" Note that updated spatial information was received from Horizons MW defining that the site is within the South

Manawatu Gorge South ED rather than Woodville ED as stated in the AEE.
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57.

and Middle Manawatu Water Management Zones. Schedule D of the
Proposed One Plan identifies values and water quality standards for each
Water Management Zone and Subzones in the Manawatu-Wanganui
Region. Attachment D presents the Schedule D assessment of the values
in the Upper Gorge and Middle Manawatu Management Zones that may be
impacted by the proposed TRHE extension.

As discussed earlier, only three animal species of conservation significance
were recorded within the Wind Farm site during the surveys for the AEE:
koura, longfin eel and NZ pipit.

Potential Ecological Effects of the Wind Farm

58.

The following section assesses the potential adverse effects of the wind farm

on the ecological features described above.

Effects on Indigenous Vegetation

59.

The nature of the TRHE extension, as well as the avoidance of native
vegetation in turbine construction, means the adverse effects on indigenous

vegetation will be minor. Potential effects are dealt with in turn below.

Turbine Pad, Internal Transmission and Access Road Construction

60.

61.

62.

As discussed above, no significant indigenous species or remnants occur
within the wind turbine envelope. The vegetation at sites chosen for wind
turbines consists primarily of exotic pasture, which is of minimal value from a
biodiversity perspective. Figures 1 to 3 and the maps within Attachment E
detail the location and extent of the proposed wind farm and indicate turbine

sites in relation to the natural features found within the locality.

Effects on indigenous vegetation include the clearance and trimming of up to
2,260 m? of unprotected, grazed native horopito scrub remnants (refer

Attachment A). This is a very small area in the context of the region.

Horopito scrub is not listed in Schedule E of the One Plan and its clearance
is therefore a permitted activity (subject to compliance with other applicable
rules in the plan). Exclusion from Schedule E does not indicate a lack of
ecological value as in my view, any area of indigenous vegetation on the
ranges is contributing to the remaining indigenous vegetation cover in the
region. Nonetheless, this is a very small area of scrubland, and given that it

is degrading due to stock grazing, the ecological effects of the loss of a small
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63.

64.

65.

portion such as this will not have any adverse effect at a local or regional

scale.

Mr Colin Fink, the design engineer for NZWF, has refined the proposed road
and platform layout to reduce the extent of clearance to an absolute

minimum.

No nationally threatened plant species were found in the vegetation surveys
which would be affected by the turbine pad, internal transmission or access

road construction.

| consider that, given the remediation, avoidance and monitoring measures
discussed later in my evidence, construction of the turbines and access

roading will have no more than minor effects on indigenous vegetation.

Seepage Zones & Wetlands

66.

A variety of small streams and seepage zones is present throughout the
subject site. These zones contain small perennial and ephemeral streams,
but they do not support significant botanical values as they have all been
modified and are subject to grazing. In my view, the cattle grazing the site
have turned some of the seepage zones into heavily pugged bogs of poorly
drained exposed soil, which has resulted in excessive sedimentation of

streams in some sub-catchments (refer to photos 1 and 2 below).

Photo 1: Headwater stream in gully south west of turbine site E36 7 July 2009
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Photo 2: Headwater seep immediately below turbine site E54 7 July 2009

67.

68.

69.

70.

71.

According to the One Plan criteria (Schedule E), the presence of water in
association with indigenous sedges, rushes, mosses and shrubs at the point
where the water table is raised, determines an area to be seepage habitat.

The supplementary report completed in September 2009 (refer to
Attachment A), details the character and significance of each specific seep

zone which is potentially affected by the wind farm extension.

The seepage wetland areas found are mainly of low botanical value
containing mostly pasture herbs and grasses and few native species.
However, the plant species composition and degree of modification does not

exempt these systems from the One Plan provisions.

Subsequent to the supplementary report being prepared, the design
engineer has assessed each of the seep zones | considered important and
reduced the extent of fill required considerably. The details of these

revisions are detailed in Mr F ievidertces

I am now satisfied that any effects on seep zone habitats as a consequence
of the construction of the wind farm extension will be minimal provided sound

sediment control practices are applied throughout.
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