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Executive Summary 

Fonterra contracted Kessels Ecology to undertake an ecological assessment of the terrestrial features 
of a proposed site for a wastewater treatment facility (WWTF) in Hautapu. The site is located on the 
Buxton Farm on Fencourt Rd, an area dominated by exotic pasture grasses. Fonterra had proposed 
two location options for the wastewater treatment facility, both being in the north-eastern corner of 
the farm. Investigations to help conclude a preferred location of the WWTF included geotechnical 
assessment, landscape and visual assessment and this assessment report covering terrestrial ecology 
considerations. Further environmental effects assessments were undertaken to evaluate the effect of 
noise and potential odours associated with the operation of the WWTF. 

Construction and operation of the plant is anticipated to occupy approximately 6 ha of land within the 
site envelope. Within this envelope there are two possible construction options, the northern site 
(Option 1) or a southern site (Option 2). This report outlines the ecological features of both options, 
assesses their significance, identifies the potential terrestrial ecological impacts associated with the 
works of the plant, and offers recommendations to avoid, minimise, mitigate and offset these 
ecological impacts. 

The assessment was conducted with a combination of desktop review and field surveys. Field surveys 
for birds, bats, lizards, and vegetation were conducted at the site in February 2018. Additional desktop 
surveys and a review of the relevant literature were conducted for terrestrial flora and fauna and to 
obtain information on the spatial context of the site. A second bat survey was conducted over 16 nights 
in May 2018 to help determine the likelihood of bats roosting at the vegetated hill on the southern 
site, and with Fonterra’s purchase of the property to the north of the Buxton Farm, a further survey 
was undertaken in November 2018 to confirm bat presence on a similar wooded hill on this property. 

The northern site option (Option 1) is primarily covered in exotic grasses and herbs associated with 
managed pasture habitats, with a barberry hedgerow in the northern section. The southern site option 
(Option 2) is dominated by a hill area covered with approximately 1.71 ha of blue gum treeland and 
blackberry/Chinese privet shrubland towards the south of the site envelope. A freshwater drain runs 
along the western boundary of the site.  

Nationally Critical long-tailed bat activity was detected around the blue gums on the hill in the Option 
2 area. A total of 15 bird species were observed at this site including seven indigenous species, all of 
which are currently classified as Not Threatened. No lizard species have been recorded within the site 
envelope. 

The presence of the long-tailed bat makes the blue gum stand ecologically significant under the 
Waikato Regional Council Regional Policy Statement Criteria for determining significance of indigenous 
biodiversity, and therefore, considered significant under section 6(c) of the Resource Management Act 
as it is current habitat for indigenous fauna that is classified as Nationally Threatened. Considering the 
level and pattern of bat activity detected, it is likely that bats are at least intermittently roosting within 
this stand of trees. 

Multiple options regarding the design and location of the WWTF are currently being considered within 
the site envelope which will determine the potential ecological impact of the project. Two potential 
treatment plant designs are being considered: a conventional biological wastewater treatment plant 
with two open ponds which would cover 6 ha or half of the site envelope; and a tank-based system 
with several smaller tanks which would cover approximately 2 ha. 

The potential impact of the construction and operation of the WWTF will largely depend on the 
location and type of the plant. If the WWTF is constructed within Option 1, the ecological impact 
associated with the construction and operation of the WWTF are likely be less than minor.  

If the plant is constructed in the Option 2 location, the hill area and treeland vegetation would likely 
be completely removed, although the exact extent would depend on the design of the WWTF. A tank-
based system constructed in the southern end of the Option 2 envelope would result in the removal 
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of approximately 0.24 ha of treeland vegetation. A conventional biological WWTF constructed in this 
location would result in the loss of the entire hill and 1.71 ha of treeland vegetation where long-tailed 
bat activity has been detected. This would represent a significant adverse ecological effect and is not 
recommended.  

The construction of the WWTF design in the northern location, Option 1, either as a conventional 
biological wastewater treatment plant or a tank-based system is the recommended option. While this 
option is considered to have less than minor likely effects on the long tailed bats and their potential 
roosting activity, enhancement of the long tailed bat habitat could also be considered. Mitigation 
activities could include aspects such as replacement of roost habitat by planting suitable trees, 
installing artificial bat roost houses, and undertaking animal pest control and monitoring of the local 
bat population on the site. Construction and operation of the WWTF in this Option 1 location will result 
in less than minor ecological effects on bats, however in addition to the mitigation measures it is 
recommended that facility lighting is kept to a minimum, low in stature, and not directed at the 
treeland vegetation, while construction work hours should be limited to daylight hours. 

Additional effects on terrestrial ecological features, aside from bats, would be less than minor 
regardless of the design at this northern Option 1 location. 

If these recommendations are followed, the ecological effects associated with the construction and 
operation of the Hautapu WWTF will be less than minor. 

  



HAUTAPU WWTF ECOLOGICAL ASSESSMENT  4 

 

© Tonkin & Taylor Limited (Incorporating Kessels Ecology) 07082019 

1 Introduction 

Kessels Ecology has been contracted by Fonterra to conduct an ecological assessment of a proposed 
wastewater treatment facility (WWTF) and associated infrastructure at Buxton Farm on Fencourt Rd, 
Hautapu. Buxton Farm is a Fonterra wastewater irrigation farm covering an area of approximately 
116 ha (Figure 1). The farm has been determined to be the preferred location for the WWTF which will 
ensure that wastewater is treated before it is irrigated to land near the site. The WWTF is proposed to 
be constructed within a site ‘envelope’ in the northern corner of the property, as geotechnical 
assessment confirmed suitable subsoils stretching from the dominant hill on the Buxton farm to a 
similar hill on the northern neighbouring property. A site envelope approach is proposed meaning the 
infrastructure can be constructed anywhere within the envelope boundaries, the exact location only 
being determined as part of detailed design.  Given the extent of the geotechnically suitable soils and 
the estimated area required for the WWTF, Fonterra considered two location options; Option 1 being 
to the north and located approximately between the two dominant hills while Option 2 would be on 
the southern (Buxton Farm) hill site. Construction on this latter site would require the felling of 
potential bat roost trees and likely complete excavation of the hill. In contrast Option 1 would require 
only cut and fill excavation to form a level construction platform, avoiding tree clearance entirely.  In 
addition to forming the level construction platform, the proposed works will include construction of 
treatment facilities such as treatment tanks, buildings, access tracks, fences, and carpark. 

This report provides an assessment of the potential effects of the proposed infrastructure on the 
terrestrial ecological values at the site in order to progress a resource consent application for the new 
plant. The assessment was based on investigations of terrestrial ecological values, including: 

 Surveys of terrestrial vegetation; 

 Opportunistic and 5-minute bird count surveys; 

 Surveys of bat distribution and potential foraging and roost habitats; and 

 Field surveys of lizard habitat and distribution as well as a desktop review of recorded lizard 
observations within the area. 



HAUTAPU WWTF ECOLOGICAL ASSESSMENT  5 

 

© Tonkin & Taylor Limited (Incorporating Kessels Ecology) 07082019 

 

Figure 1. Location of Buxton Farm and indicative WWTF site envelope. 

2 Methods 

2.1 Vegetation 

Broad vegetation types were recorded during walk-through surveys and a botanical species list was 
compiled (Appendix I). Vegetation types are described using the method developed by Atkinson 
(1985), which includes elements of structure and composition (Table 1). Common names are used in 
most cases in the report (refer to Appendix I for botanical names).  

In addition, a review of relevant literature and biodiversity database records was performed to 
determine if any threatened plant species had the potential to establish itself within the vegetation of 
the site. 

Table 1. Key to vegetation descriptions (from Atkinson 1985). Generally, only species with a cover greater 
than 20% are included in the name but conspicuous or emergent species may also be included. 

Species >50% of total vegetation cover of underlined species in a particular tier 

Species 20-49% of total vegetation cover of a species in a particular tier 

(species) 10-19% of total vegetation cover of a bracketed species in a particular tier 

[species] 1-10% of total vegetation cover of square bracketed species in a particular tier 

Species1 / species2 Species 1 in a tier above species (e.g. species emergent above the canopy) 

Species – species2 Species occurring within the same tier 

 

2.2 Terrestrial fauna 

Ecological field surveys for terrestrial fauna focused on birds, bats, and lizards. Information on specific 
survey site locations, such as detector locations and 5-minute bird counts (5 MBC), is provided in 
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Figure 2, Appendix II and Appendix III. Lizard and bird surveys were conducted during a site visit on 1 
February 2018 and bat surveys were conducted over 18 nights from 1-19 February 2018. 

2.2.1 Birds 

Bird surveys were conducted using a combination of opportunistic observations during the site visit 
and a standard 5 MBC. All bird species, indigenous or exotic, heard or seen while on site were recorded. 
A 5 MBC was also conducted to give an indication of species abundances. The location of the five-
minute bird count station is presented in Figure 2 and Appendix II. 

2.2.2 Bats 

2.2.2.1 Surveys of site envelope 

Bat surveys were completed to detect the presence of critically threatened (O’Donnell et al., 2018) 
long-tailed bats (Chalinolobus tuberculatus) in the vicinity of the project site (Option 1) and identify 
the likelihood of bats roosting within this area. The first survey was conducted over 18 nights from 1–
19 February 2018 and the second was conducted over 16 nights from 8-24 of May. 

For both surveys, AR4 static Frequency Compression monitors (also called Automated Bat Monitors, 
or ABMs) manufactured by Department of Conservation (DOC) were deployed to investigate the 
activity of long-tailed bats at the site. ABMs were deployed near trees that contains suitable roosting 
habitat, near water, or on the edge of natural corridors where bats are likely to feed and travel.  

Four ABMs were deployed for the first survey on 1 February 2018. Each ABM was set to record bat 
echolocation calls between the hours of 7:30 pm and 7:30 am to monitor for bats one hour either side 
of sunset and sunrise for the entire survey period. For the second survey, eight ABMs were deployed 
on 8 May 2018 and set to record between the hours of 4:30 p.m. and 8:15 a.m. The ABM recordings 
were analysed visually using BatSearch 3.11 software developed by DOC. Locations of bat detectors 
are shown in Figures 2 and 3 and coordinates are provided in Appendix III. A summary of the weather 
conditions for the survey period is provided in Appendix IV.  

The suitability of the vegetation as potential bat habitat was assessed during the site visits. This 
included visual examinations of trees greater than 15 cm in diameter at breast height for signs of 
potential bat roosting habitats such as cavities, crevices, cracks, flaking bark, guano and urine staining.  

Included in the second bat survey was two nights of visual/audio surveying of the treeland vegetation 
using handheld bat monitors. These were conducted by three experienced bat ecologists over the first 
two hours after sunset. Handheld monitors we set at 40 kHz to detect bat echolocation calls while 
ecologists observed potential bat roost habitat for any signs of emerging long-tailed bats. Any 
detections of long-tailed bats were recorded.  

2.2.2.2 Surveys of Buxton Extension Farm Hill Site 

In late 2018 Fonterra purchased the property to the immediate north of the Buxton Farm (408 
Fencourt Road). As this new property (labelled by Fonterra as the Buxton Extension Farm (BEF)) 
contained a similar hill to that at site Option 2 which included large, mature exotic trees, an additional 
acoustic survey was undertaken. This additional survey was conducted in a stand of mature trees with 
potential bat roost habitat and which may offer potential as a mitigation site (Figure 4).  

On 20 September 2018, a visual assessment of tree habitat at the BEF was conducted to determine 
suitability as potential bat roosting habitat. The trees were inspected for features that provide suitable 
roosting habitat including crevices, cavities and flaking bark and for any signs of bat roosting activity 
such as guano and urine stains. An acoustic survey was carried out on these trees over 20 nights from 
22 November to 12 December 2018.   

Seven ABMs were set to record bat echolocation calls between the hours of 7:15 pm and 7:00 am to 
monitor for bats one hour either side of sunset and sunrise for the entire survey period. Locations of 
bat detectors are shown in Figure 14 and coordinates are provided in Appendix III. A summary of the 
weather conditions for the survey period is provided in Appendix IV. 
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Figure 2. The extent of the proposed site envelope, 5-minute bird counts sites and locations of ABMs for 
the first automated bat survey (1–19 February 2018).  
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Figure 3. Locations of the deployed ABMs for the second automated bat survey conducted over 16 nights 
from 8-24 of May.  

 

2.2.3 Lizards 

Daytime opportunistic searches for indigenous lizards were conducted in areas within the project site 
containing suitable habitat for indigenous skinks. The search focused on inspecting potential shelter 
spots for lizards during general ecological survey work. This included searches under logs, debris, 
rubbish and other cover objects. 

In addition, a review of relevant literature and biodiversity database records was undertaken to 
ascertain lizard species likely to inhabit the area. 
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Figure 4. Suggested mitigation site north of the site envelope on Buxton Farm. 

2.3 GIS mapping 

The outline of the proposed infrastructure and available geospatial data has been mapped using ArcGIS 
10.4.1. All coordinates are given in NZ Transverse Mercator projection (NZTM) unless otherwise 
specified. 

2.4 Assessment of ecological significance and recommendations 

Following the field surveys, an ecological significance assessment was undertaken using WRC’s 
Regional Policy Statement (RPS)1 criteria for assessing sites of significant indigenous vegetation and 
habitats of indigenous fauna.  

Recommendations are made to minimise the ecological impact on indigenous flora, fauna, and natural 
ecological processes as a result of the works associated with the construction of the waste water 
treatment plant. If adverse ecological impacts are unable to be avoided, recommendations to remedy, 

                                                      
1 The Waikato Regional Policy Statement (Te Tauākī Kaupapa here ā-Rohe). Waikato Regional Council, updated 

December 2018. 
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mitigate and offset activities associated with the construction of the WWTF have been made to ensure 
that the project is completed without resulting a net loss of ecological value.  

3 Ecological features 

3.1 Spatial context and climate 

The Buxton Farm and proposed WWTF is located in the south-eastern corner of the Hamilton Ecological 
District (ED) (New Zealand Biological Resource Centre, 1987), within the boundaries of the Waipa 
District Council. It is positioned approximately 2.3 km to the west of Maungakawa Scenic Reserve and 
3.0 km from Cambridge township (Figure 1). To the east and north, the landscape is dominated by hills 
and several large natural areas (e.g. Maungakawa Scenic Reserve, Te Miro Scenic Reserve, Te Tapui 
Reserve) and numerous small lots of natural vegetation and habitat for indigenous fauna are present. 
To the south and west, natural features are primarily limited to the Waikato River and its associated 
gullies. The vast majority of land surrounding the farm is managed exotic pastureland. 

The farm and proposed WWTF is split over two titles (SA27D/1254 and SA1103/135). The site 
envelope, comprising two possible location options for the proposed WWTF includes approximately 
12 ha of land. The extent of the finalised WWTF design, comprising wastewater treatment plant, 
ancillary buildings, and roadways is expected to occupy an area of approximately 6 ha in either of the 
two location options. 

The bedrock under most of the subject site is ignimbrite with patches of sandstone (GNS Science, 
2013). The presence of ignimbrite base rock was a key factor in choosing the possible locations of the 
WWTF. The area contains typic orthic gley soil and typic orthic granular soil (Landcare Research, 2012). 
Gley soils are typical in areas with a history of waterlogging. Granular soils typically have a clay base 
and are highly fertile (Landcare Research, 2018a & Landcare Research 2018b). The area receives warm 
summers and cool winters, with a mean annual rainfall of 1200 mm and a mean annual temperature 
of 12.6 °C (NIWA, 2017). The farm sits at elevations between 65–90 m above sea level. 

The Hamilton Ecological District was historically dominated by indigenous secondary vegetation 
(55.6 %), wetlands (32.4 %), and primary forest (11.6 %) (Leathwick et al., 1995). The vast majority of 
that vegetation has been cleared for agriculture and urban development and now approximately 
4,200 ha or 2.6% of the Hamilton Ecological District remains in indigenous vegetation cover (Landcare 
Research, 2015). The majority of the remaining indigenous vegetation is indigenous forest and 
manuka/kanuka found on the western boundary of the district. 

3.2 Vegetation 

The land within the site envelope is dominated with exotic vegetation. The majority of the area, and 
in particular location Option 1, contains grasslands dominated by perennial rye, white clover, and other 
pasture associated species. Location Option 2 is currently visually dominated by a hill, covering 
approximately 1.71 ha of the southern half of this location with blue gum dominated treeland (Figure 
5). This treeland vegetation has been split into two types due to variation in the dominant understory 
tree species. A patch of blackberry/Chinese privet shrubland covering approximately 600 m2 is also 
found towards the southern end of Option 2. See Appendix II for a full list of species.  

Given Option 1 is almost completely grassed pasture the description of vegetation provided below 
relates to location Option 2.  
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Figure 5. The distribution of vegetation types across the proposed site envelope. Pasture vegetation has 
not been mapped. 

3.2.1 Vegetation type 1: Blue gum / Tasmanian blackwood / cocksfoot – buttercup treeland 

An area of approximately 1.28 ha within the Option 2 envelope is covered in blue gum / Tasmanian 
blackwood treeland (Figure 6). The blue gum canopy is approximately 15–25 m high with an understory 
of Tasmanian blackwoods ranging from 5–10 m in height. No shrub layer exists and the ground layer is 
dominated by pasture species such as cocksfoot, buttercup, white clover, and paspalum. 
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Figure 6. Blue gum and Tasmanian blackwood dominated treeland of vegetation type 1. 

3.2.2 Vegetation type 2: Blue gum / brush wattle / cocksfoot treeland 

Approximately 0.43 ha of land within the Option 2 envelope contains blue gum/brush wattle treeland 
(Figure 7). This vegetation is very similar to vegetation type 1 but for the replacement of Tasmanian 
blackwoods with brush wattles. Other tree species present include Lawson’s cypress and hawthorn. 
Patches of inkweed are also present. The ground layer is dominated by cocksfoot. 

3.2.3 Vegetation type 3: Blackberry – Chinese privet shrubland 

A small area (~600 m2) within the Option 2 envelope is covered with blackberry and Chinese privet 
(Figure 8). Blackberry is more prevalent but some areas are dominated by Chinese privet. Pasture 
associated weeds are also present through the blackberry. 

3.2.4 Vegetation type 4: Barberry hedgerow 

A stretch of barberry hedgerow covering approximately 92 m (~500 m²) along a fence line is present 
in the northern section of the location Option 1 envelope. 

3.2.5 Vegetation type 5: Perennial rye – (cocksfoot) – (paspalum) – (white clover) pastureland 

The remaining vegetated area within both location options, but covering almost 100% of the Option 1 
location, is pasture dominated by perennial rye (Figure 9). Cocksfoot, paspalum, and white clover are 
also common. Additional species present include buttercup, dandelion, water pepper, black 
nightshade, Australian fireweed, broad-leaved dock, narrow-leaved plantain, lotus, and oxeye daisy. 
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Figure 7. Blue gum / brush wattle treeland found to the north of the project footprint. (Option 2) 

 

Figure 8. Blackberry / Chinese privet shrubland found within the project footprint. (Option 2) 
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Figure 9. Pasture grasses dominated by perennial rye, cocksfoot, white clover, and paspalum within the 
site envelope, both location options. The cut face at the south of the hill within Option 2 is clearly 
seen on the right hand side of this view.  

3.2.6 Threatened flora 

No threatened plant species were observed at the site. A review of the relevant literature and 
biodiversity database records identified two threatened plant species with the potential to establish 
within the property. These are tainui (Pomaderris apetala subsp. maratima; Threatened – Nationally 
Critical) and pomaderris (Pomaderris rugosa; At Risk – Naturally Uncommon) (de Lange et al., 2013). 
Tainui is not naturally found in this locality but has recently naturalised around Hamilton and 
Cambridge.  

3.3 Terrestrial fauna 

3.3.1 Birds 

A total of 15 bird species were observed during the site visit on 1 February 2018 (Table 2). This included 
seven indigenous species along with common introduced species. No nationally At Risk or Threatened 
bird species were observed. Sparrows were the most abundant bird observed during the 5 MBC with 
11 birds heard and two seen. Welcome swallow was the next most abundant species with three 
individuals seen (Appendix II). An additional 11 indigenous bird species have been identified as 
potential users of the land within the site envelope (Table 3). Of these, the bush falcon and North 
Island kaka are currently assessed as At Risk and is considered to possibly be occasional or rare users 
of the habitat at the site. 
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Table 2. Species names and conservation status of birds observed opportunistically at Buxton Farm. 
Conservation status is derived from Robertson et al. (2017). 

Species name Common name Conservation status 

Acridotheres tristis Myna Introduced and Naturalised 

Anas platyrhynchos Mallard Introduced and Naturalised 

Circus approximans Swamp harrier Not Threatened 

Egretta novaehollandiae White-faced heron Not Threatened 

Emberiza citrinella Yellowhammer Introduced and Naturalised 

Gerygone igata Grey warbler Not Threatened 

Gymnorhina tibicen Australian magpie Introduced and Naturalised 

Hirundo neoxena neoxena Welcome swallow Not Threatened 

Meleagris gallopavo Turkey Introduced and Naturalised 

Passer domesticus House sparrow Introduced and Naturalised 

Platycercus eximius Eastern rosella Introduced and Naturalised 

Rhipidura fuliginosa placabilis North Island fantail Not Threatened 

Todiramphus sanctus vagans NZ kingfisher Not Threatened 

Turdus merula Blackbird Introduced and Naturalised 

Vanellus miles novaehollandiae Spur-winged plover Not Threatened 

Table 3. Bird species not detected during surveys but potential users of the habitat within or near the 
project footprint based on relevant literature and database sources. Conservation status is 
derived from Robertson et al. (2017). 

Species Common name NZ Conservation Status 

Anthornis melanura melanura Bellbird Not threatened 

Falco novaeseelandiae “bush” Bush falcon At Risk - Recovering 

Gerygone igata Grey warbler Not threatened 

Hemiphaga novaeseelandiae Kereru Not threatened 

Himantopus himantopus leucocephalus Pied stilt Not threatened 

Nestor meridionalis septentrionalis North Island kaka At Risk - Recovering 

Ninox novaeseelandiae  Morepork Not threatened 

Porphyrio melanotus melanotus Pukeko Not threatened 

Prosthemadera novaeseelandiae novaeseelandiae Tui Not threatened 

Todiramphus sanctus vagans Kingfisher Not threatened 

Zosterops lateralis lateralis Silvereye Not threatened 

3.3.2 Bats 

3.3.2.1 Acoustic surveys in Location Option 2 envelope 

All ABMs in both surveys of the Option 2 treeland vegetation (Figure 10 & 11) detected long-tailed bat 
activity. Bats were detected on 15 of the 18 survey nights and activity was highest at ABM KB34 which 
detected an average of 38.2 bat calls per night (Figure 2). The remaining three detectors recorded on 
average between 3.2–6.3 bat passes per night (Appendix V).  



HAUTAPU WWTF ECOLOGICAL ASSESSMENT  16 

 

© Tonkin & Taylor Limited (Incorporating Kessels Ecology) 07082019 

In the first bat survey, bat activity was highest two hours after sunset (Figure 12). This is due to 
consistently high levels of bat activity around KB34 at this time from 2–13 February. Bat activity at the 
remaining three ABMs was greatest between 3–7 hours after sunset (Figure 12). These patterns 
suggest that bats may be roosting near KB34 and commuting and foraging throughout the block of 
vegetation. Several potential bat roost trees were identified on site during the site visit on 1 February 
2018 (Figure 13). Potential bat roost trees are not necessarily trees which bats roost in, but trees which 
have characteristics, such as cavities and/or flaky bark, which have the potential to be used as roosts 
by bats. 

 

Figure 10. The average number of bat passes recorded per night at each of the ABMs deployed in the first 
bat survey from 1-19 February 2018. 

 

Figure 11. The average number of bat passes recorded per night at each of the ABMs deployed in the 
second bat survey from 8-24 May 2018. 
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Figure 12. The total number of bat passes recorded for each hour after sunset in the first survey. Sunrise 
occurred 11 hours after sunset. 

 

Figure 13. Examples of cavities and loose bark in pines and eucalypts that provide suitable roost sites for 
long-tailed bats.  

Following the positive detection of a large amount of bat activity within the Option 2 location envelope 
during the first bat survey, additional surveying was undertaken to further determine the likelihood of 
bats roosting within vegetation at this site. 

Manual surveys conducted over two nights using handheld bat monitors detected six bat passes. Each 
of the passes were detected using the handheld monitors and no bats were visually detected. These 
were from a variety of locations within this site envelope including near H4, near H7, and near the gate 
on the western edge of the site envelope (Figure 3). No active roost habitats were located during the 
manual surveys. 
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Despite being outside of the typical bat season, a large amount of bat activity was detected during the 
second ABM survey at this location. Bat passes were detected on each night of the survey and within 
an hour of sunset (Table 4). Mean number of bat passes per night for each ABM ranged from per night 
5-41 passes per night (Figure 14 & 15; Appendix V). This level of bat activity validates further that the 
vegetation within this site envelope is an important site for long-tailed bats within the landscape.  

The detected bat activity and patterns suggests that bat roosting is most likely near H1 on the eastern 
side of the treeland vegetation (Figure 14). An average of 40.7 bat passes were detected by the ABM 
at H1 per night; bat activity was detected first at H1 on seven of the 16 surveyed nights; and bat activity 
at H1 displayed a bimodal pattern with the most activity detected in the first hour after sunset and the 
last hour before sunrise (Figure 15; Table 4). The pattern of bat passes for each ABM (in terms of mean 
number of bat passes for each hour after sunset) are presented in Appendix VI. 

3.3.2.2 Acoustic surveys in Buxton Extension Farm Hill Site 

All of the ABMs in the survey of the treeland vegetation within the Buxton Extension Farm hill site 
(Figure 4) recorded long-tailed bat activity. Bats were detected on all 20 survey nights and activity was 
highest at A7 where an average of 60.4 bat calls were detected per night. The remaining six detectors 
recorded on average between 1.6–18.6 bat passes per night (Appendix V). The trees have broken 
branches and loose bark that provide potential bat roosting habitat; however the lack of bimodal 
activity suggests that bats are commuting rather than roosting in this area.  
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Figure 14. Mean bat activity detected by each ABM during the second ABM survey conducted in May 2018 
within the site envelope, and the survey conducted in November – December 2018 in the Buxton 
Extension Farm hill site. Activity is presented as mean number of passes per night. 
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Figure 15. Number of bat passes detected each hour after sunset at H1. Large amount of activity and 
pattern of activity indicates a high likelihood of bats roosting nearby. 

Table 4. Location and time of the first detected bat pass each night during the second bat survey. 

Date ABM Time 

8/05/2018 H4 18:16 

9/05/2018 H1 18:07 

10/05/2018 H1 17:59 

11/05/2018 H3 17:56 

12/05/2018 H8 17:44 

13/05/2018 H1 18:07 

14/05/2018 H8 17:44 

15/05/2018 H1 18:12 

16/05/2018 H7 18:05 

17/05/2018 H3 17:55 

18/05/2018 H1 17:15 

19/05/2018 H7 18:04 

20/05/2018 H1 18:04 

21/05/2018 H1 17:55 

22/05/2018 H8 17:56 

23/05/2018 H8 17:57 

3.3.3 Lizards 

No lizard species were observed during the site visit but suitable habitat for ground dwelling skinks 
was observed such as rotting stumps and wood (Figure 16) and, hence it is possible that indigenous 
skinks inhabit the Option 2 location. The only indigenous species considered to potentially be present 
at this site is the copper skink (Oligosoma aeneum; Not Threatened, Hitchmough et al., 2015), which 
is common throughout farmland in the Waikato (BioWeb, 2017). 
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Figure 16. Rotting stumps and wood provide suitable habitat for the indigenous copper skink (Option 2 
location). 

4 Assessment of significance 

The ecological features within the site envelope of the proposed WWTF at Buxton Farm has been 
assessed against the Waikato Regional Council RPS Criteria for Significant Indigenous Ecosystems 
(Table 4). The criteria have been developed to identify any vegetation or habitat for fauna that is 
ecologically significant. Under the criteria, if a site meets any of the 11 criteria it is deemed significant.  

The vegetation and habitat within the Option 2 location envelope at Buxton Farm is considered 
ecologically significant as it meets one of the 11 criteria. This proposed option for siting of the WWTF 
is considered significant as it is currently habitat for indigenous species that are classed as Threatened 
or At Risk and therefore meets criterion 3. The Option 2 location meets this criterion due to the 
detection of long-tailed bats (Threatened – Nationally Critical) within the blue gum treeland on this 
site. Nationally Critical is the highest threat status within the Department of Conservation’s Threat 
Classification System. This is a higher threat status than any species of kiwi and the same threat status 
of the kakapo (Strigops habroptilus). Long-tailed bats have been classified as Nationally Critical as the 
predicted decline of the national population is greater than 70 %, primarily, due to habitat loss and 
predation from introduced predators. Long-tailed bats are the most threatened species found within 
the Hamilton ecological district from a national and regional perspective and their presence within the 
treeland vegetation makes that site nationally significant under the criterion of Environment Waikato 
and Wildlands Consultants (2002). 
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Table 4. Assessment of the proposed covenant areas against Waikato Regional Council RPS Criteria for 
Significant Indigenous Ecosystems 

Previously assessed site 

1. It is indigenous vegetation or habitat for indigenous fauna that is currently, or is recommended 
to be, set aside by statute or covenant or by the Nature Heritage Fund, or Nga Whenua 
Rahui committees, or the Queen Elizabeth the Second National Trust Board of Directors, 
specifically for the protection of biodiversity, and meets at least one of criteria 3-11.  

No. 

Ecological values 

2. In the Coastal Marine Area, it is indigenous vegetation or habitat for indigenous fauna that 
has reduced in extent or degraded due to historic or present anthropogenic activity to a 
level where the ecological sustainability of the ecosystem is threatened.  

No. 

3. It is vegetation or habitat that is currently habitat for indigenous species or associations of 
indigenous species that are: 

 classed as threatened or at risk, or 

 endemic to the Waikato region, 

 at the limit of their natural range. 

Yes. A population of Threatened – Nationally Critical long-tailed bats have been detected 
within the treeland vegetation within the site envelope. Patterns of bat activity indicate that 
bats are likely roosting within the area. No threatened or at risk indigenous bird species have 
been observed but bush falcon and North Island kaka (both classified as At Risk – Recovering) 
may occasionally utilise the habitat at the site. 

4. It is indigenous vegetation, habitat or ecosystem type that is under-represented (20% or less of 
its known or likely original extent remaining) in an Ecological District, or Ecological Region, or 
nationally. 
No. 

5. It is indigenous vegetation or habitat that is, and prior to human settlement was, nationally 
uncommon such as geothermal, chenier plain, or karst ecosystems, hydrothermal vents or cold 
seeps. 

No. 

6. It is wetland habitat for indigenous plant communities and/or indigenous fauna communities 
(excluding exotic rush/pasture communities) that has not been created and subsequently 
maintained for or in connection with: 

 waste treatment; 

 wastewater renovation; 

 hydro electric power lakes (excluding Lake Taupō); 

 water storage for irrigation; or 

 water supply storage; 

unless in those instances they meet the criteria in Whaley et al. (1995). 

No. 

7. It is an area of indigenous vegetation or naturally occurring habitat that is large relative to other 
examples in the Waikato region of similar habitat types, and which contains all or almost all 
indigenous species typical of that habitat type. Note this criterion is not intended to select the 
largest example only in the Waikato region of any habitat type. 

No. 
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8. It is aquatic habitat (excluding artificial water bodies, except for those created for the 
maintenance and enhancement of biodiversity or as mitigation as part of a consented activity) 
that is within a stream, river, lake, groundwater system, wetland, intertidal mudflat or estuary, 
or any other part of the coastal marine area and their margins, that is critical to the self 
sustainability of an indigenous species within a catchment of the Waikato region, or within the 
coastal marine area. In this context “critical” means essential for a specific component of the life 
cycle and includes breeding and spawning grounds, juvenile nursery areas, important feeding 
areas and migratory and dispersal pathways of an indigenous species. This includes areas that 
maintain connectivity between habitats. 

No. 

9. It is an area of indigenous vegetation or habitat that is a healthy and representative example of 
its type because: 

 its structure, composition, and ecological processes are largely intact; and 
 if protected from the adverse effects of plant and animal pests and of adjacent land 

and water use (e.g. stock, discharges, erosion, sediment disturbance), can maintain its 
ecological sustainability over time. 

No. 

10. It is an area of indigenous vegetation or habitat that forms part of an ecological sequence, that 
is either not common in the Waikato region or an ecological district, or is an exceptional, 
representative example of its type. 

No. 

Role in protecting ecologically significant area 

11. It is an area of indigenous vegetation or habitat for indigenous species (which habitat is either 
naturally occurring or has been established as a mitigation measure) that forms, either on its own 
or in combination with other similar areas, an ecological buffer, linkage or corridor and which is 
necessary to protect any site identified as significant under criteria 1-10 from external adverse 
effects. 

No. However, the site is one of only two stands of trees between two significant areas of 
indigenous vegetation (Maungakawa Scenic Reserve and Mangaone Gully). The lack of 
connection between these two sites adds to the ecological significance of the vegetation within 
the Option 2 site envelope. 

5 Construction plans 

Multiple options regarding the location and design of the WWTF have been considered within the 
broader site envelope. Two potential treatment plant designs are being considered: a conventional 
biological WWTF with two open ponds (Figure 17); or a tank-based system with several smaller tanks 
(Figure 18). Two location options, Option 1 on the exclusively grassed northern area or Option 2 
dominated by a hill and covered with treeland vegetation.   The location of the WWTF within each of 
the location envelopes is not yet specified as this will require detailed design. For either Option there 
will be a compromise of cut and fill earthworks to construct the WWTF platform. However for option 
2 it is envisaged the trees would be felled and the hill excavated to provide a flat construction platform.   

5.1 Design option 1:  Conventional biological WWTF 

A conventional biological WWTF is a lagoon style treatment plant (Figure 17). If this type of WWTF was 
to be constructed it is likely to cover approximately 6 ha of each location envelope. This design of 
WWTF would likely include two lagoons with dimensions of approximately 100 m x 70 m for each 
lagoon. Additional structures would include screening and dissolved air flotation treatment facilities, 
an anoxic tank, a circular clarifier approximately 30 m in diameter, a Waste Activated Sludge storage 
tank, main office, carpark, and access tracks. The construction of a conventional biological WWTF 
would require the clearing of vegetation and levelling of land within the footprint of the plant. 
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Figure 17. Potential lagoon system covering approximately 6 ha with two lagoons spanning approximately 
100 m x 70 m each. 

5.2 Design option 2: Tank-based WWTF plant 

A tank-based system would consist of several concrete tanks spanning approximately 100 m x 50 m for 
all of the tanks (Figure 18). This design option would likely cover approximately 2 ha and would require 
the clearance of vegetation and levelling of land within the 2 ha footprint of the plant. In addition to 
the concrete tanks, the tank-based WWTF would also consist of screening and dissolved air flotation 
treatment facilities, a Permeate Tank, main office, carpark, and access tracks. 

 

Figure 18. Tank-based membrane bioreactor system covering approximately 2 ha. 

5.3 Location of the WWTF within each location envelope 

The current plans for the WWTF do not specify the exact location of the plant within each location 
envelope. The plant layout will only be determined following detailed design and after assessment of 
the cut and fill earthworks requirements. 
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6 Assessment of effects and recommendations 

The potential ecological effects associated with the construction and operation of the WWTF are 
largely dependent on the finalised location and design of the WWTF. If the plant was built within the 
Option 2 location, potential ecological effects of construction and operation include: 

 Loss of habitat for indigenous long-tailed bats, birds, and lizards;  

 Mortality of indigenous fauna during vegetation clearance, earthworks and construction; 

 Disruption of bat movement in the landscape; and 

 Temporary creation of bare-earth surfaces allowing increased risk of colonisation by weed 
species. 

If the WWTF was constructed in the Option 1 (northern) location, potential ecological effects 
associated with construction and operation would be minor and can easily be avoided through 
thoughtful planning and execution of the WWTF layout and wastewater treatment plant design and 
construction. Potential ecological effects associated with constructing the WWTF in Option 1 location 
include the disruption of bat movement within the landscape and the creation of bare earth surfaces 
leading to an increased risk of colonisation by weed species. 

6.1 Vegetation clearance 

Any vegetation to potentially be cleared is almost exclusively exotic. In the Option 1 location vegetation 
clearance for the construction of the WWTF could be exclusively pasture, while at the Option 2 location 
the hill vegetation of up to ~1.71 ha of treeland vegetation will be felled. 

It is considered unlikely that a full WWTF, constructed in the option 2 location, would not see complete 
removal of the treeland vegetation and excavation of the hill to create a level construction platform.   

Conversely at the Option 1 location vegetation removal will be limited to pasture and a stretch of 
approximately 90 m of barberry hedgerow. 

6.2 Weed invasion 

Construction activities will result in the temporary creation of bare earth surfaces that are at risk of 
weed invasion. Several invasive weeds are currently present on the site and have the potential to infest 
the site if not managed effectively. Two species (ragwort and Chinese privet) found at the site are listed 
in the Waikato Regional Pest Management Plan. Other invasive weeds present that pose a threat of 
invasion include inkweed, blackberry, Californian thistle, prostrate amaranth, and black nightshade. 

To minimise the risk of weed invasion at the site, all bare earth surfaces should be stabilised or re-
sown with grass and/or replanted with suitable, locally-sourced, indigenous plants if practicable so 
there will be limited opportunities for weeds to establish on these sites. Of particular importance is 
that any machinery brought onto the site should be thoroughly cleaned so as not to act as vectors for 
weed propagules and disease such as Myrtle rust. Another important measure is to ensure that any 
topsoil or fill brought on site is free of weed seeds or fragments (i.e. it must be treated for weeds 
beforehand). Routine monitoring of weeds and on-going weed control should be carried out where 
necessary. 

6.3 Effects on indigenous birds 

All bird species that were encountered during the survey are common indigenous or exotic species 
typical for bush remnants, open country, and urban areas. The proposed project area appears to be of 
low significance as a breeding habitat for indigenous bird species, and regular usage by nationally At 
Risk or Threatened species is considered unlikely. 

The overall effects of the construction and operation of the WWTF on indigenous birds will depend on 
the location. If the WWTF is positioned in the northern or option 1 location there will be no impact on 
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indigenous birds. If the WWTF is located on the southern vegetated hill site envelope, the removal of 
the treeland habitat from the site will result in a less than minor impact on indigenous bird populations.  

Although unlikely, there is potential that the treeland habitat is used by At Risk indigenous bird species. 
If nationally At Risk or Threatened bird species are found nesting within the habitat to be affected by 
the WWTF, any nests will need to be protected until fledglings have natural left. Protocols on how to 
protect nests of At Risk or Threatened bird species, as well as, methods to minimise the risk of harm 
or incidental killing of indigenous birds are recommended and are likely to be a requirement of a 
Wildlife Act Authority or Council consent conditions. 

6.4 Effects on indigenous lizards 

Despite limited field surveys to date yielding no indigenous lizard species, it is possible that copper 
skink may be found within the treeland habitat in the southern half of the site envelope, as most lizard 
species are cryptic and often not detected until habitat is significantly disturbed during construction. 
Nonetheless, even if copper skink were present, the loss of habitat is considered to be less than minor 
if the treeland vegetation is removed or nil if the WWTF was positioned in the northern half of the site 
envelope.  

To minimise the risk of harm and mortality to lizards during the construction of the WWTFP, suitable 
lizard habitat should be searched prior to felling and earthworks. Lizard salvage protocols are likely to 
be required as part of a DOC Wildlife Act Authority and Council consent conditions if the WWTF is 
constructed in the southern half of the site envelope. 

6.5 Effects on indigenous bats 

The potential adverse effects on indigenous long-tailed bats are largely dependent on the final design 
and location of the WWTF. For example, if the WWTF is constructed in the Option 1 location where no 
tree removal is required, the potential threats of the construction and operation of the WWTF on long-
tailed bats will be less than minor. If the WWTF is however proposed to be constructed in the Option 
2 location where tree clearance is required, then the potential adverse effects of the construction and 
operation of the WWTF on long-tailed bats will include the following: 

 Loss of suitable roost trees; 

 Loss of foraging habitat; 

 Loss of a navigational feature; and 

 Deterrence from site due to artificial lighting and effectively resulting in the loss of potential 
roosting habitat. 

The high level and timing of bat activity within the treeland vegetation at the Buxton Farm suggests 
that long-tailed bats are likely using the trees there as roost sites, at least intermittently. Roosting trees 
are a vital component of the long-tailed bats ecology. As suitable roosting trees are removed from a 
landscape, bats are forced to roost in less suitable habitats and their existence within the landscape is 
compromised (Sedgeley & O’Donnell, 2004).  

The Buxton Farm is located in an area dominated by exotic pasture and very little potential bat roosting 
habitat exists between the Maungakawa Scenic Reserve and Mangaone gully. Besides specimen trees 
and shelterbelts, the treeland vegetation on the Buxton Farm is one of only two stands of trees 
between the Maungakawa Scenic Reserve and Mangaone gully. This stand of trees is, therefore, 
considered potentially very important habitat for long-tailed bats within this landscape and the loss of 
this habitat would be a more than minor loss of ecological value. 

6.5.1 Avoidance, remediation, and mitigation recommendations for long-tailed bats 

Every effort should be made to avoid adverse effects on this local population of bats during the 
construction and operation of the WWTF. Avoiding the removal of potential bat roost trees would 
provide the best ecological outcome from the construction of the WWTF in the short-term as no loss 
of habitat would occur. This would be achieved if the WWTF was constructed in the Option 1 location. 
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The placement of a tank-based WWTF in the Option 2 location may result in a small portion (~0.24 ha 
of 1.71 ha) of the treeland habitat being cleared during the construction of the plant, however this 
limits the ability to optimise the site or expand the site in the future. The loss of this vegetation can be 
remediated through several mitigation activities such as planting habitat trees, animal pest control, 
and the erection of artificial bat houses. This option would result in an ecological gain in the long-term 
once replacement habitat trees provide potential roosting sites. The placement of a conventional 
biological wastewater treatment plant, which has a much larger area footprint,  in the Option 2 location 
is therefore not recommended as this would require the complete removal of the treeland vegetation 
and hill and would be a loss of potentially very important habitat for the critically endangered long-
tailed bats. 

6.5.1.1 Tree felling not required for the construction of the WWTF 

Option 1 is the preferred site for the WWTF, and if chosen this site will not require tree clearance. In 
this case, bat management activities to avoid adverse effects on the local bat population would be 
limited to: 

 Ensuring outdoor lighting is kept to a minimum, low in stature, and not oriented towards the 
treeland vegetation; and 

 Limiting construction work to daytime hours. 

6.5.1.2 Tree felling required for the construction of the WWTF 

If Option 2 is chosen and tree clearance is required during the construction of the WWTF, several 
activities will be required. Considering the current size of the treeland vegetation, it is recommended 
that no more than 0.34 ha or 20 % of the treeland vegetation is cleared as this will ensure that a 
substantial area (1.37 ha) of bat habitat remains and bats are, therefore, not discouraged from foraging 
and roosting in the remaining habitat. The current design layout for a tank based WWTF at the 
southern end of the stand requires an estimated 0.24 ha or 14% clearance of this habitat which is 
within the threshold of 20%.  The determination of this clearance threshold is based on the fact that 
the higher quality bat habitat is found in the central and northern portions of the stand and anecdotal 
observations of similar sized, isolated roosting and foraging tree stands found within this locality (G. 
Kessels pers comm).  Notwithstanding this, felling of potential bat roost trees should not occur within 
50 m of H1 as the results from the bat surveys indicate that this is the area bats are most likely to be 
using as a roost site (Figure 14). The following is recommended if tree felling is required: 

1. The development of a Bat Management Plan; 

2. Habitat enhancement as mitigation for the loss of bat habitat including tree planting, erection 
of artificial bat houses, and pest control; and 

3. Monitoring of the remaining treeland habitat. 

Lighting and work hours for the WWTF should align with the details described in section 6.5.1.1. 

Bat Management Plan 
A Bat Management Plan would be developed prior to the removal of any potential bat roost trees 
which will include agreed tree removal protocols and will be developed in collaboration with DOC and 
approved by the Waikato Regional Council. Tree removal protocols will include (but are not limited to): 

 The identification of individual high-risk roost trees; 

 Protocol for pre-felling surveys; and 

 Protocols to follow during and post-felling of trees.  

If any roost trees are left standing, post-felling monitoring in the summer following vegetation 
clearance should be undertaken to determine whether long-tailed bats are still using the site. An 
approved Bat Management Plan will be required to support an application for a Wildlife Act Authority 
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from DOC to authorise the capture, handling and release of long-tailed bats in accordance with the 
Wildlife Act 1953.  

Enhancement of Bat Habitat 
 
Potential enhancement of Bat Habitat at 408 Fencourt Road 
A stand of mature trees on Fonterra’s newly purchased property at 408 Fencourt Road offers potential 
to enhance bat habitat to mitigate the potential impacts of the proposed WWTF construction on long-
tailed bats (Figure 4). This site was assessed on 20 September 2018 for its potential as bat roost habitat 
and acoustic surveys in November – December 2018 showed that bats are present on this property. 

The site consists of two stands of trees. The stand to the west consists of seven pine trees that offer 
low quality bat roost habitat and it is unlikely that bats will use these trees in their current state given 
the limited availability visible crevices, broken branches and loose bark. The stand to the east consists 
of approximately 2 ha of gum (Eucalyptus sp.) and macrocarpa (Cupressus macrocarpa) trees. 
Abundant potential bat roost habitat is present in this stand, including broken branches, dead trees, 
and flaky bark.  It is possible that long-tailed bats may periodically roost in this stand of trees. 

Planting 
Trees should be planted to enhance the existing tree habitat, particularly if there is a need for tree 
felling. Considering the age and size of the trees in the current treeland habitat, a replacement ratio of 
4:1 is recommended for any bat habitat lost through vegetation removal (i.e. 0.4 ha planted if 0.1 ha 
of trees are removed). Trees should be planted as far as possible in advance of any existing habitat 
being removed and will ideally be located within the vicinity of already established trees to help 
enhance an existing habitat.  

Artificial bat houses 
Artificial bat houses should be erected in an effort to temporarily supplement the existing roosting 
habitat in the locality until plantings become large enough to offer suitable roosting habitat. Artificial 
bat houses should be erected at a rate of four houses per hectare of potential roosting habitat. Artificial 
bat houses should certainly be erected if roosting habitat is removed and a minimum of four bat houses 
should be erected if any potential bat roost trees are cleared. Early evidence suggests that bat houses 
are not used by bats until houses have been erected for approximately six years and should, hence, be 
erected as early as possible.  

Pest animal control 
Targeted animal pest control should be undertaken in the remaining treeland vegetation for a 
minimum of 10 years from the commencement of the construction of the WWTF. This will assist in the 
short-term by increasing in the survival and productivity of bats in the remaining habitat. 

Monitoring 
Annual monitoring of the remaining treeland vegetation should be undertaken for five years post-
construction of the WWTF to ensure that bats are still utilising the site. If results indicate that bats are 
no longer utilising the site, additional mitigation will be required to balance the loss of bats from the 
site. 

A summary of the mitigation and offsetting recommendations are presented in Table 5. 
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Table 5. Impacts and mitigation/offsetting recommendations for possible construction options for the Hautapu WWTF. 

WWTF design option and 
location 

Ecological impacts Avoidance, mitigation, and offsetting recommendations Overall project ecological impact following 
mitigation, remediation, and offsetting 

Either WWTF design at 
location Option 1. 

Impacts of the 
construction on terrestrial 
ecological features would 
be less than minor. 

- No mitigation or offsetting activities are required. 

- Lighting to be kept to a minimum, low in stature, and not oriented 
towards the treeland vegetation. 

- Construction work hours limited to daytime hours. 

- Zero net gain or loss 

Tank-based system WWTF 
in location Option 2 

Removal of 0.24 ha of 
treeland vegetation 
leading to the loss of 
habitat for threatened 
long-tailed bats and 
common indigenous birds 
and lizards. 

- Bat Management Plan with agreed tree removal protocols including 
identification of high risk trees, pre-felling surveys, and protocols to 
follow if dead or injured bats are found post-felling. 

- Planting of 0.96 ha with replacement habitat trees as early as 
possible within the locality of the treatment plant. 

- Pest control over 1.47 ha for 10 years. 

- Erection of four artificial bat houses.  

- Five years of annual monitoring for long-tailed bats. 

- Indigenous bird and lizard management protocols. 

- Lighting to be kept to a minimum, low in stature, and not oriented 
towards the treeland vegetation. 

- Construction work hours limited to daytime hours.  

- Small loss of bat habitat until the 
replacement habitat trees become 
potential habitat trees i.e. approximately 
20 years. 

- Gain of ecological value once 
replacement habitat trees offer bat 
habitat. 

- Almost immediate gain in quality of bat 
habitat due to animal pest control. 

- Overall net biodiversity gain in the 
medium to long-term 
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7 Conclusions 

The primary potential ecological effect of the works associated with the construction of the WWTF is 
the removal of habitat for threatened, indigenous long-tailed bats if the southern or Option 2 location 
is to be proposed as the preferred site.. Should the WWTF be constructed in the northern or Option 1 
location, ecological impacts associated with the construction and operation are considered to be less 
than minor as long as the recommendations in section 6.5.1.1 are followed.  

The potential adverse ecological effects of the construction of the WWTF are greater if the WWTF is 
constructed in the Option 2 location as this will result in the loss of potential bat roosting habitat. 
Recommendations for the construction of a WWTF in this location are therefore limited to a tank-
based system as this will minimise the area of treeland vegetation required for removal. The 
construction of a conventional biological wastewater treatment plant in the Option 2 location should 
be avoided as this would result in the complete removal of the treeland vegetation that is currently 
being utilised by the Critically Endangered long-tailed bats. 

If felling of potential bat roost trees is required, several actions will be necessary to remedy the loss of 
this habitat and ensure that the construction of the WWTF results in a zero net loss of ecological value. 
Replacement habitat trees and artificial bat houses should be established as early as possible and tree 
felling protocols must be established prior to the removal of any potential bat roost trees. Pest animal 
control should be undertaken to help improve the survival and reproductive success of long-tailed bats 
in the remaining treeland vegetation. Annual monitoring will confirm whether or not bats continue to 
utilise the site post-construction and, if not, additional offsetting activities will be required. A stand of 
trees on Fonterra’s newly purchase Buxton Extension Farm (408 Fencourt Road) has been identified as 
a potential site for bat habitat enhancement planting and erection of artificial bat houses. 

Additional effects on terrestrial ecological features at the site would be less than minor regardless of 
the design and location of the WWTF and include the loss of a small amount of lizard and indigenous 
bird habitat, and the creation of bare earth surfaces increasing the risk of plant weed invasion. Lizard 
and bird management plans will provide protocols to follow to minimise the risk of harm to indigenous 
lizards and birds during construction of the WWTF. 

If these recommendations are adhered to, the construction and operation of the WWTF will result in 
adverse ecological effects that are considered to be less than minor. 

8 Applicability 

This report has been prepared for the exclusive use of our client, with respect to the particular brief 
given to us and it may not be relied upon in other contexts or for any other purpose, or by any person 
other than our client, without our prior written agreement.  
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Appendix I 
Species list of vascular plant species observed onsite on 1 February 2018 

Species name Common name Structural group 

Acacia melanoxylon Tasmanian blackwood Dicotyledonous Trees & Shrubs 

Amaranthus deflexus Prostrate amaranth Dicotyledonous Herbs other than 
Composites 

Anagallis arvensis subsp. arvensis var 
arvensis 

Pimpernel Dicotyledonous Herbs other than 
Composites 

Berberis glaucocarpa Barberry Dicotyledonous Trees & Shrubs 

Carex secta Purei Sedges 

Chamaecyparis lawsoniana Lawson's cypress Gymnosperm Trees & Shrubs 

Cirsium arvense Californian thistle Dicotyledonous Herbs - Composites 

Coprosma robusta Karamu Dicotyledonous Trees & Shrubs 

Crataegus monogyna Hawthorn Dicotyledonous Trees & Shrubs 

Crepis capillaris Hawksbeard Dicotyledonous Herbs - Composites 

Dactylis glomerata Cocksfoot Grasses 

Eucalyptus globulus subsp. globulus Blue gum Dicotyledonous Trees & Shrubs 

Holcus lanatus Yorkshire fog Grasses 

Hypochaeris radicata Catsear Dicotyledonous Herbs - Composites 

Jacobaea vulgaris Ragwort Dicotyledonous Herbs - Composites 

Juncus articulatus Jointed rush Rushes 

Lemna disperma Duckweed Monocotyledonous Herbs 

Leucanthemum vulgare Oxeye daisy Dicotyledonous Herbs - Composites 

Ligustrum sinense Chinese privet Dicotyledonous Trees & Shrubs 

Lolium perenne Perrenial ryegrass Grasses 

Lotus pedunculatus Lotus Dicotyledonous Herbs other than 
Composites 

Ludwigia palustris Water primrose Dicotyledonous Herbs other than 
Composites 

Matricaria discoidea Rayless chamomile Dicotyledonous Herbs - Composites 

Paraserianthes lophantha Brush wattle Dicotyledonous Trees & Shrubs 

Paspalum dilatatum Paspalum  Grasses 

Persicaria hydropiper Water pepper Dicotyledonous Herbs other than 
Composites 

Phytolacca octandra Inkweed Dicotyledonous Trees & Shrubs 

Pinus radiata Radiata pine Gymnosperm Trees & Shrubs 

Plantago lanceolata Narrow-leaved plantain Dicotyledonous Herbs other than 
Composites 

Plantago major Broad-leaved plantain Dicotyledonous Herbs other than 
Composites 

Prunella vulgaris Self-heal Dicotyledonous Herbs other than 
Composites 

Ranunculus repens Buttercup Dicotyledonous Herbs other than 
Composites 

Rubus fruticosus agg. Blackberry Dicotyledonous Trees & Shrubs 
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Rumex acetosella Sheep's sorrel Dicotyledonous Herbs other than 
Composites 

Rumex obtusifolius Broad-leaved dock Dicotyledonous Herbs other than 
Composites 

Senecio bipinnatisectus Australian fireweed Dicotyledonous Herbs - Composites 

Solanum nigrum Black nightshade Dicotyledonous Herbs other than 
Composites 

Taraxacum officinale agg. Dandelion Dicotyledonous Herbs - Composites 

Trifolium repens White clover Dicotyledonous Herbs other than 
Composites 

Veronica persica Scrambling speedwell Dicotyledonous Herbs other than 
Composites 
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Appendix II 
Five minute bird count standard data field form 

 

Observer Briar / Adam  Date 1/2/18  General location Hautapu  Specific location Buxton Farm 
 

Line number      
Station number      
Grid ref (Easting, 7 digits) -37.8535907     
Grid ref (Northing, 7 digits) 175.4902994     
Start time (24 hour) 10:36 am     
Temperature (1-6) 6     
Wind (0-3) 3     
Other noise (0-2) 1     
Sun (minutes) 0     
Precipitation type (N,M,R,H,S) N     
Precipitation value (0-5) N     

 

Species Seen Heard Seen Heard Seen Heard Seen Heard Seen Heard 

Kingfisher 1 1         

Fantail 1          

Sparrow 2 11         

Myna  1         

White-faced heron 1          

Swallow 3          

Spur-winged plover  1         
 

Sun (0-5) Record approximate duration, in minutes, of bright sun on the canopy immediately 
overhead 

Seen and Heard 
 Birds that are first heard should be entered under H (even if they are later seen), birds that are first seen should be 
entered under S.  Adding H and S should give the total number of birds observed 

Time 24 hour clock, at the beginning of each count Unbounded  Counts are unbounded 

Temperature   
1   freezing   < 0°C  
2   cold             0-5 °C  
3   cool             6-10 °C 
4   mild         11-15 °C 
5   warm         16-22 °C 
6   hot      > 22 °C 

Wind   The average for each five-minute count on a modified 
Beaufort scale: 
0    Leaves still or move without noise (Beaufort 0 and 1) 
1    Leaves rustle (Beaufort 2) 
2    Leaves and branches in constant motion (Beaufort 3 and 4) 
3    Branches or trees sway (Beaufort 5, 6 and 7) 

Other Noise   i.e. Other than wind 
the average for the five minutes 
0 not important 
1 moderate 
2 loud 

Precipitation type   
Average for each count 
N  None 
M  Mist 
 R  Rain 
 H  Hail 
 S  Snow 

Precipitation value 
0  None 
1  Dripping foliage 
2  Drizzle 
3  Light 
4  Moderate 
5  Heavy  



HAUTAPU WWTF ECOLOGICAL ASSESSMENT  35 

 

© Tonkin & Taylor Limited (Incorporating Kessels Ecology) 07082019 

Appendix III 
Grid references for the location of automated bat monitors. Coordinates are given in WGS84. 

ABM Latitude Longitude 

KB6 -37.8535 175.4899876 

KB34 -37.8522 175.4903581 

KB17 -37.8527 175.4894314 

KB13 -37.8523 175.7904442 

H1 -37.85247899 175.4907624 

H2 -37.85206774 175.4910432 

H3 -37.85171853 175.48997 

H4 -37.85228494 175.4903559 

H5 -37.8528 175.4904 

H6 -37.85302049 175.49041075 

H7 -37.853033 175.489918 

H8 -37.8527  175.4901 

A1 -37.8470993 175.489 

A2 -37.84669876 175.489 

A3 -37.84749985 175.489 

A4 -37.84749985 175.490 

A5 -37.8470993 175.489 

A6 -37.84740067 175.491 

A7 -37.84740067 175.487 
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Appendix IV 
Weather data during bat monitoring period 

Source: NIWA CLIFLO database 

Stations: Hamilton Aws, 2112 and Hamilton, Ruakura 2 Ews 26117 

Date Maximum 
temperature 

(°C) 

Minimum 
temperature 

(°C) 

Maximum 
windspeed 

(km/h) 

Average 
windspeed 

(km/h) 

Daily 
rainfall 
(mm) 

1/02/2018 24.5 18.3 53.7 16.5 45.8 

2/02/2018 24.1 15.9 44.5 12.0 0 

3/02/2018 22.1 10.1 33.4 4.8 0 

4/02/2018 25.4 9.3 31.5 6.8 0 

5/02/2018 25.6 13.7 31.5 7.3 4.2 

6/02/2018 24.6 10.3 42.6 10.7 2.2 

7/02/2018 24.9 12.1 31.5 8.1 0 

8/02/2018 23.4 11 40.8 7.3 9.2 

9/02/2018 20.3 13.1 29.7 6.0 16.2 

10/02/2018 24.7 14.4 31.5 7.4 18 

11/02/2018 26 18.1 42.6 11.0 33.8 

12/02/2018 30.3 17.9 35.2 8.7 44 

13/02/2018 25.4 20.7 24.1 6.6 2.6 

14/02/2018 25.8 18.4 33.4 7.0 6.4 

15/02/2018 27.4 14.8 29.7 6.9 0 

16/02/2018 29.5 10.9 20.4 4.1 0 

17/02/2018 27.7 13.9 38.9 5.3 0 

18/02/2018 28.6 16.4 18.5 4.0 0 

19/02/2018 26.4 18.2 25.9 4.3 1.8 

8/05/2018 18.3 4.2 31.5 8.3 0 

9/05/2018 19.3 7.7 24.1 7.9 0 

10/05/2018 20 6.6 16.7 3.7 0.2 

11/05/2018 19.8 8.6 25.9 5.5 0 

12/05/2018 18.1 12.8 29.7 7.0 11 

13/05/2018 17.6 13.8 46.3 6.2 30.6 

14/05/2018 21.9 9.8 20.4 4.8 0.8 

15/05/2018 22.5 11.4 31.5 6.7 0.4 

16/05/2018 20.6 13 44.5 10.4 3.4 

17/05/2018 20 9.5 42.6 8.5 5.6 

18/05/2018 15.9 5.1 38.9 7.5 0 

19/05/2018 17.9 7.4 38.9 11.3 0.6 

20/05/2018 16.2 5.6 37.1 8.3 10.8 

21/05/2018 17.7 10.4 63 9.8 2.8 

22/05/2018 18.4 11.5 38.9 11.0 9.8 

23/05/2018 17.5 9.7 57.4 11.7 24.2 

22/11/2018 17.4 8.6 31.5 7.6 24.8 

23/11/2018 20.9 5.9 25.9 5.8 0 

24/11/2018 24 11.3 25.9 7.2 10.2 
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Date Maximum 
temperature 

(°C) 

Minimum 
temperature 

(°C) 

Maximum 
windspeed 

(km/h) 

Average 
windspeed 

(km/h) 

Daily 
rainfall 
(mm) 

25/11/2018 18.8 12.6 37.1 7.6 11.6 

26/11/2018 21.5 9.8 27.8 5.8 2.4 

27/11/2018 22.7 11.9 20.4 4.3 6.8 

28/11/2018 23.4 13.2 33.4 7.1 1.8 

29/11/2018 25.2 14.2 20.4 4.9 1.6 

30/11/2018 26.1 14.3 42.6 11.2 0 

1/12/2018 22 15.3 44.5 13.0 1.2 

2/12/2018 20.8 15.1 37.1 9.4 16.6 

3/12/2018 25.2 12.9 31.5 8.2 0.4 

4/12/2018 23.1 14.9 40.8 11.7 18.6 

5/12/2018 22.5 12.7 50 16.8 16.2 

6/12/2018 21.4 9.7 38.9 9.8 3 

7/12/2018 18.8 6 37.1 10.4 2.6 

8/12/2018 22.1 7 31.5 9.0 0 

9/12/2018 23.3 9.2 29.7 8.0 0 

10/12/2018 25.1 10.9 33.4 9.0 0 

11/12/2018 25.8 16.1 18.5 5.4 0 

12/12/2018 24 14.7 25.9 6.6 5.4 
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Appendix V 
Mean number of bat passes per night for each ABM for all bat surveys 

 

Survey Site No. of bat passes No. of survey 
nights 

Average no. of bat 
passes/night 

1 KB6 114 18 6.33 

KB13 58 18 3.22 

KB17 42 12 3.50 

KB34 687 18 38.17 

2 H1 651 16 40.69 

H2 293 16 18.31 

H3 338 16 21.13 

H4 282 16 17.63 

H5 182 16 11.38 

H6 71 14 5.07 

H7 119 16 7.44 

H8 217 16 13.56 

Mitigation site 

 

A1 93 10 9.3 

A2 137 20 6.85 

A3 32 20 1.6 

A4 78 20 3.9 

A5 372 20 18.6 

A6 176 20 8.8 

A7 1207 20 60.35 
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Appendix VI 
Number of bat passes detected in each hour after sunset for each ABM in the second bat survey from 

8-24 May 2018 
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