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INTRODUCTION 

1. My name is Liam Alexander Salemink-Waldren.  

2. I am currently employed as the Team Leader – Terrestrial Ecology at e3Scientific 

Limited (e3s) and have been employed at e3s since 2021.  

3. I hold the qualification of Bachelor of Arts (Environmental Studies) from Massey 

University, New Zealand. I am currently studying for a qualification of Master 

Science – Ecology and Conservation through Massey University. 

4. I have over five years’ professional experience as an ecologist, working in ecological 

characterisation (including: rare plant and vegetation community surveys), wetland 

delineation, ecological impact assessment, monitoring, restoration planning, and 

conservation management in New Zealand. 

5. I am a member of the Ornithological Society of New Zealand (Birds New Zealand).  

6. I have completed numerous Terrestrial Ecological Impact Assessments (TEcIAs) for 

land developments in the Otago, Canterbury and Southland regions, prepared 

management plans for ecological restoration works, undertaken ecological audits 

and baseline survey and documentation for local and central government.  

7. I have a wide technical expertise and understanding of the of alpine ecology of the 

southern South Island, particularly within the Remarkables Ecological District, 

having spent hundreds of hours undertaking rare plant surveys, vegetation and 

ecosystem characterisations, avifauna assessments, invertebrate sampling, and 

lizard surveys and capture within its boundaries. These activities have been 

undertaken in conjunction with the proposed project as well as the Sugar Bowl 

Expansion, Shadow Basin Expansion TEcIA and post works monitoring rare plant 

identification and translocation, Coronet Peak MTB TEcIA, Coronet Peak Mountain 

Coaster TEcIA, Coronet Peak Decadal Monitoring, Snow Farm Expansion TEcIA 

and numerous other projects and monitoring events. 

8. This statement is given as part of NZSki Limited’s (NZSki) response to comments 

on the Remarkables Ski Area Upgrade and Doolans Expansion (Project) made 

under Section 53 of the Fast-track Approvals Act 2024 (FTA). This statement 

responds to specific comments raised by: Dr Walker, Mr Dale, Mr Rossaak, Dr 

Kavazos, Dr Weston, Dr Watts, and Dr Liddell. 

9. My original findings are provided in full in the Terrestrial Ecological Impact 

Assessment (TEcIA) B-12 Parts 1 to 4.  
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10. In responding to Section 51 and 53 comments, I have read and refer to Mr Barrell's 

Statement of Advice (12 Oct 2026).  

11. I understand that the evidence of Dr Bramley, on behalf of NZSki, provides details 

of how the residual ecological effects of the project are proposed to be managed.  

12. I have prepared this statement in the limited time available for NZSki to respond to 

comments under the FTA. If the Expert Panel requires elaboration on any of the 

matters raised in this statement, I am available to provide further information on 

request. 

13. Although this is not an Environment Court proceeding my confirmation of 

compliance with the Code of Conduct for Expert Witnesses in the Environment Court 

Practice Note 2023 is included in the Executive Summary of the TEcIA (B-12 Parts 

1 to 4) submitted as part of the substantive application. 

14. In consideration of how the TEcIA was prepared, being jointly (as is stated in the 

TEcIA), e3s has responded to relevant Section 51 and 53 comments via an e3s 

Memo (appended to this statement of evidence as Appendix A), which has been 

prepared, and is supported, by myself, Ms Teele, and Mr Davis. 

 

 

 

Liam Alexander Salemink-Waldren   

3 November 2026 
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Appendix A: e3 Scientific -  Response to Section 53 and 51 Comments – 
Remarkables Ski Area Upgrade and Doolans Expansion 
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MEMO 
To: NZ Ski Ltd Ref: 24043_TE_s51-53 
From: e3Scientific Ltd   
Date: 3 November 2026   
Subject: Response to Section 53 and 51 Comments –  

Remarkables Ski Area Upgrade and Doolans Expansion 
 
Introduction 

The following statements have been made the e3s Terrestrial Ecology Team in response to the 

Section 53 and Section 51 responses by the Department of Conservation (DOC), the Otago 

Regional Council (ORC), and the Central Otago District Council (CODC). The matters raised by 

these parties are identified by each following heading and our response follows.  

 

Consideration of Upper Doolans Creek Right Branch Basin as Unique - DOC 

1. DOC’s ecological expert, Dr Walker, considers that the upper Doolans Creek Right 

Branch basin is unique (paragraphs 49 to 51). We do not agree and consider the basin’s 

ecology to be similar to that of other basins found in the Remarkables Ecological District 

(ED). The argument put forward (in paragraph 49) that the upper Doolans Creek Right 

Branch basin is exceptional due to a lack of regular or deliberate pastoral grazing 

compared to the entire remainder of the ED is not supported for the following reasons: 

(a) The vegetation in the upper Doolans Creek Right Branch basin is not expected 

to be unusually intact/different (paragraph 49 a) in comparison to other areas at 

similar elevations in the ED. The vegetation in the upper Doolans Creek Right 

Branch basin is like that seen in aerials across the ED (at the same elevations), 

with Figure 1, Figure 2, and Figure 3 (appended to this Memo) showing multiple 

other basins at similar altitudes with similar vegetation communities to the upper 

Doolans Creek Right Branch basin. This similarity across the ED (above 1,100m asl) 

is further reinforced at a finer scale, with compiled plant lists for other areas within 

the ED having similar plant species present, as noted in paragraph 14 of this 

memo and the statement on page 103 of the TEcIA which sets out that "it is not 

considered appropriate to compare the affected values to the entire Ecological 
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District given the vast altitudinal range occupied by the ED and associated 

species that are not represented within the higher elevation vegetation 

assemblages identified within the study area (see Section 6.1.3). Rather, e3s have 

identified the appropriate scale as the Ecological District above 1100 m asl. This 

area contains similar topography, geology, climate, soils, and biological features 

resulting in comparable vegetation assemblages. This is supported by species lists 

sourced from NZPCN of the wider Ecological District suggesting a strong similarity 

for structural components of the vegetation communities within the upper 

catchments of various other basins and reflecting a high similarity in the 

Threatened and At Risk plant species recorded in the Doolans Right Branch. 

Notably, Wye Valley (Simpson & Druce, 1991), Upper Rastus Burn (Simpson, 2022) 

(Druce, Rastus Burn (Q407), 1990), Loch Linne Station (Barkla & Thorsen, 2007), 

Hector mountains (Druce & Simpson, 1991), and Staircase Creek (Druce, 1990)."     

(b) The suggested absence of physical evidence within the upper Doolans Creek 

Right Branch basin of pastoral activity (paragraph 49 b), is not confirmation of 

the presence of such activity across the remainder of the ED at similar elevations. 

There are other basins in the ED, which would be expected to have a similar level 

(or lack thereof) of pastoral activityi.   

(c) Similarly, the lack of historic stock tracks in the upper Doolans Creek Right Branch 

basin (paragraph 49 c) is not confirmation of the presence of tracks throughout 

the rest of the ED at these elevationsii. No supporting evidence has been 

provided for the statement in paragraph 49 c of Dr Walker's evidence that in 

comparison to the Upper Doolans Creek Right Branch Basin “other high-elevation 

basins in the Remarkables ED ... stock tracks are visible”.  

(d) The high elevation and southern aspect of the upper Doolans Creek Right Branch 

basin (paragraph 49 d) is found in more than this location within the ED, including 

but not limited to nine other locations within the ED shown in Figure 4 (appended 

to this Memo). Therefore, the assumed limited potential benefit from seasonal 

pasturage could have occurred in multiple areas in the ED and does not create 

a ‘unique’ situation in the upper Doolans Creek Right Branch basiniii.   

 
 
i This statement is made in consultation with Dr D. Cropper, who agrees.  

ii This statement is made in consultation with Dr D. Cropper, who agrees.  
iii This statement is made in consultation with Dr D. Cropper, who agrees.  
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(e) The physical difficulty of access and incidence of early and late snows, and the 

implications for stock movement and loss and consequent grazing (paragraph 

49 e), and the control of straying stock (paragraph 49 f), applies to multiple high 

elevation basins in the ED, not just the upper Doolansiv. Thus, in e3s’s opinion, this 

does not create a ‘unique’ ecological situation in the upper Doolans Creek Right 

Branch basin.   

2. Overall, the features stated in support of the upper Doolans Creek Right Branch basin 

being exceptional in the ED (paragraph 49 a to f), could apply to any other similar areas 

within the ED. No evidence provided indicates the pastoral activity was specifically 

different to multiple other basins above 1,100 – 1,500m asl across the EDv.  

3. An Ecological Significance assessment was completed by Dr Walker (Table 1, paragraph 

48) and referred to in paragraph 50 as showing ‘an unparalleled ecological baseline for 

the ED’. We agree for the most part with Dr Walker that the ecological significance of 

the communities present is High. The e3s TEcIA assessed all vegetation communities 

present within the study area to be of High to Very High ecological values. An exception 

is the 'Disturbed Vegetation' community, which was assessed as having Moderate 

ecological value.  However, we disagree with the statement that the upper Doolans 

Creek Right Branch basin is an unparalleled ecological baseline for the ED, as described 

in paragraph 3(a)(e) below.  

(a) Representativeness – the upper Doolans Creek Right Branch basin is highly 

unlikely to be the only basin in the ED that was ‘never subject to regular or 

deliberate pastoral grazing, and therefore a unique baseline’. The evidence for 

this is outlined in paragraphs 1(b) - 1(e) and 2 above.  

(b) Naturalness – There has been no supporting evidence provided to indicate that 

the upper Doolans Creek Right Branch basin is ‘the most intact basin in the 

Remarkables ED’. The following evidence would suggest it may be one of the 

more accessed and disturbed:  

(i) No evidence is provided showing all other basins above 1,100m asl in 

the ED have had pastoral grazing and fire. The likelihood of the upper 

Doolans Creek Right Branch basin being the only basin in the ED to have 

 
 
iv This statement is made in consultation with Dr D. Cropper, who agrees.  

v This statement is made in consultation with Dr D. Cropper, who agrees.  
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experienced a particular and unique level of pastoral activity is highly 

unlikely, for reasons outlined in paragraphs 1 (b) to (e) and 2 above.  

(ii) There are also reasonable levels of human activity and disturbance in 

the upper Doolans Creek Right Branch basin. Figure 5 (appended to this 

Memo) shows all the tracked activity routes from Strava across the 

Ecological District above 1,100m asl. This indicates that this basin is not 

an outlier in terms of human disturbance compared to other basins in 

the ED, in fact it is likely more accessible and consequently accessed 

more than most, if not all, other higher elevation basins in the ED.  

(iii) The upper Doolans Creek Right Branch basin is a known backcountry ski 

location, easily accessible via the current operation ski field in the Rastus 

Burn. Outside of winter, it is accessed by hunters, walkers, mountain 

bikers (traversing ridges), and dirt bikes. It is accessed via multiple routes, 

including but not necessarily limited to: the NZ Ski current ski field in the 

Rastus Burn, Wye Creek, Coal Pit Saddle Road then along trails along 

the ridgelines. Figure 6, Figure 7, and Figure 8 (appended to this Memo) 

show the deliberately formed routes of lesser quality than a sealed road 

above 1100 m asl in the ED, and all the visible informal tracks surrounding 

and into the basin.  

(c) Rarity and Distinctiveness/Special Features –  

(i) Please refer to paragraphs 20 – 35 of this memo in regard to how 

Naturally Uncommon Ecosystems have been addressed in the TEcIA.   

(ii) The statement that the upper Doolans Creek Right Branch basin has 

“the most extensive continuous tracts of unmodified alpine vegetation 

and habitats in the Remarkables ED, and the most ecologically intact 

basin in the Remarkables ED” is not supported with evidence. 

Paragraphs 1(b) – (e), 2, and 3(b)(i) to 3(b)(ii) above show the basin is 

highly likely to not be the most intact basin in the ED.  

(iii) No supporting evidence or reference has been provided to show that 

the basin in question is more geologically stable than elsewhere in the 

ED, where it is proposed that “[e]lsewhere in the Remarkables and 

Hector Mountains, mobile slopes, creeping deformation and landslides 

have removed or obscured much of the former glacial record”. Further, 

these are glacial features, not ecological, and if any ecological rarity, 



P a g e  | 5 

Arrow Lane Arrowtown • Ph: (03) 409 8664 • www.e3scientific.co.nz 

distinctiveness, and/or special features had been caused by aspects of 

glaciation, they are likely to be present across the ED at similar 

elevations. Shulmeister et al. (2019) model the last glacial maximum 

extent to be over a large portion of the ED at these higher elevations 

(see Figure 8 within Shulmeister et al. (2019)) and Dr Barrell’s Statement 

of Advice (paragraph 33) states “that the proposed gondola line, towers 

and base buildings are not in locations that compromise any landforms 

of notable significance” and (paragraph 19) “Apart from the late-

glacial moraines, I consider that the Doolans Creek Right Branch Basin 

does not contain any rare or unusual geomorphological features, in the 

context of The Remarkables and adjoining mountainous areas”.  

(iv) Tarn 3 is not considered a wetland, as described in paragraphs 36 – 40 of 

this memo. 

(d) Diversity and Pattern - no supporting evidence has been presented to indicate 

that the ecological Diversity and Pattern present in the upper Doolans Creek 

Right Branch basin is not found elsewhere in the ED. Based on further evidence 

presented above, the similarity of glacial originals (paragraph 3(c)(iii)), climate 

given spatial proximity, pastoral history (paragraphs 1(b) – 1(e), and 2), human 

activity likely being higher than south of the basin (paragraph 3(b)(ii) – 3(b)(iii)), 

and aerial imagery of similar vegetation communities elsewhere in the ED 

(paragraph 1(a)), the ecology of the site is highly likely to be similar in multiple 

other locations throughout the ED.  

(e) Ecological Context - no evidence has been presented to indicate that the 

Ecological Context present in the upper Doolans Creek Right Branch basin is 

not found elsewhere in the ED. The basin is not fully ‘buffered from many 

surrounding landscape pressures by natural barriers to access'. This is evident 

from the proximity to the existing ski field with easy walking road access 

provided up to 1,900m asl, allowing ease of access into the Doolans year-round, 

along with access from Wye Creek and Coal Pit Saddle Road (see paragraph 

3(b)(ii) – 3(b)(iii)). The location at the northern end allows ease of access for the 

growing populations of Queenstown, Frankton, Arrowtown, Gibbston Valley, 

and Cromwell. Most of the remainder of the ED above 1,100m asl appears to 

face less pressure (see Figure 5 to Figure 8).  

4. In paragraph 51, Dr Walker states that the Doolans Basin has previously been proposed 

to be included as part of a wider National Park area. However, given the area is not 
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within a National Park boundary, nor has it ever been classified as a National Park, this 

emphasises that multiple decisions to date have not seen it be classified as a National 

Park, either in previously decades or as recently as 2019, indicating unknown potential 

deficiencies in meeting such criteria.  

5. Overall, it is e3s’s opinion that ecological locations that may be unique within an ED are 

identified during a TEcIA via review of aerial imagery, are already classified with official 

protection greater than the surrounding landscape, and/or are known to local 

ecologists for the ecological communities present.  We do not consider that the upper 

Doolans Creek Right Branch basin meets these criteria. However, this does not diminish 

the ecological value that is present within the upper Doolans Creek Right Branch basin. 

This is characterised in the TEcIA in Sections 2 through 5, with the impact assessed in 

Section 6 and 7 moving forward with Very High and High ecological value assigned to 

all but one vegetation community and, a conservative approach to the threat status of 

fauna taken via the application of the higher of the threat status between the National 

and Regional Threat Classifications. This then culminates with the TEcIA clearly showing 

(in Table 18) that the level of residual effect from the proposed development after all 

avoidance and mitigation measures have been implemented remains Moderate to 

High for those listed effects.  
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Consideration of Upper Doolans Creek Right Branch Basin as Unique - Kā Rūnaka 

6. The Kā Rūnaka ecological expert, Mr Dale, agrees with Dr Walker that the upper Doolans 

Creek Right Branch basin "may be the only alpine basin within the Ecological District that 

has not historically been subject to pastoral grazing, providing an important and 

potentially unique ecological baseline (Walker, pers comm)" (paragraph 82). We 

respectfully disagree, as it is reasonable to expect that multiple other high elevation 

basins in the Ecological District had similar pastoral activity and thus similar ecological 

outcomes would be expected; please refer to paragraphs 1(b) – 1(e) and 2 above 

where we expand on this point.  

7. Mr Dale also agrees with Dr Walker that the Doolans Basin is an "interconnected mosaics 

of terrestrial vegetation, wetlands, unvegetated habitats and naturally uncommon 

ecosystems in a combination considered unreplicated elsewhere within the Ecological 

District (Walker, pers comm)" (paragraph 83). We disagree that the terrestrial ecology is 

unreplicated (as is reasonably expected across neighbouring landscapes) as these 

vegetation communities and habitats are expected across the Ecological District at 

similar elevations; please refer to paragraphs 1(a) and 3(d) above specifically. 

Scale of Assessment  

8. Dr Walker, on behalf of the Department of Conservation (DOC), challenges e3s’ 

application of the assessment scale used throughout the TEcIA and instead advocates 

for an aggregated assessment scale of interlinked (yet biologically distinct) species, 

habitats, and ecosystems. This is rationalised by Dr Walker citing the overarching aim of 

assessing Significant Natural Areas (SNAs) over large extents of area (SOA, paragraphs 

47 – 54). We acknowledge that the ultimate statutory objective of an SNA or Section 

6(c) Resource Management Act 1991 (RMA) assessment is to determine if a 

geographically bounded area or site qualifies as significant, however, should be 

measured against the Ecological District. We disagree with Dr Walker, as evaluating the 

underlying criteria (Representativeness, Naturalness, Rarity, Pattern and Diversity, 

Context) directly at a generalized "site scale" without additional structural stratification 

risks the dilution of distinct communities and individual ecological values.  

9. The scale of assessment approach undertaken for the TEcIA is in accordance with the 

EIANZ guidelines noting “[t]he values assigned to different subsets can be combined to 

give a single site value. Combining values should be done in a way that avoids 

suppressing project impacts on individual features or components” (Roper-Lindsay, 

Fuller, Hooson, Sanders, & Ussher, 2018). Accordingly, the assessment must first identify 
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and evaluate biologically distinct ecological features at an appropriate scale before 

considering their collective significance within the wider landscape. 

10. It appears that the scale of assessment used in Dr Walker’s assessment (paragraph 47) is 

comparable to the Zone of Influence (ZOI). It is essential to differentiate the ZOI (being 

the spatial and temporal extent of the effect) from the scale of assessment, which 

provides perspective and ecological context against which to benchmark the 

magnitude of effect (Roper-Lindsay, Fuller, Hooson, Sanders, & Ussher, 2018). The ZOI is 

explicitly stated to be “the areas/resources that may be affected by the biophysical 

changes caused by the proposed project and associated activities” (Roper-Lindsay, 

Fuller, Hooson, Sanders, & Ussher, 2018). In this case, the ZOI is defined as the cumulative 

area of the Upper Doolans Right Branch basin and the Upper Rastus Burn. Importantly, it 

is noted that Roper-Lindsay et al.  (2018) set out that “assessing magnitude of effect at 

the spatial scale of the effect (Zone of Influence) is not recommended”.  

11. Dr Liddell, on behalf of the Central Otago District Council (CODC), generally agrees with 

the application of the significance assessment and the approach to assess value against 

the specific vegetation communities, noting that the “assessed ecological values 

remain appropriate” (Section 4.6, paragraph 1). Dr Liddell further notes that “EIANZ 

guidelines are just guidelines and not statutory”. While they are not statutory, the EIANZ 

guidelines are the only nationwide framework supporting ecological practitioners in 

undertaking ecological impact assessments and in our experience are used widely 

within New Zealand.  Further, criterion for assessing ecological value noted within the 

EIANZ guidelines are directly comparable to the statutory framework for assessing 

ecological significance (paragraph 12(b) of this memo).  

12. We disagree with Dr Walker’s application of scale (paragraphs 47 – 54) and Dr Liddell’s 

critique (Section 4.5.2, paragraph 1) and maintain that the scale used throughout the 

TEcIA is appropriate given the following context:  

(a) The scale of assessment is integral to providing the correct frame of reference. 

Where the scale is either too small or large, it has the potential to exaggerate or 

dilute the magnitude of effect and therefore, influence the level of effect. 

Making the scale of assessment smaller than the Ecological District above 1,100 

m asl would exaggerate the magnitude of effect.  

(b) The Department of Conservation guidance (Davis et al., 2016) emphasise 

assessments of significance should be undertaken “at the local scale, as it best 

recognises ecological variation across the country. Thus, the Ecological District 

framework is the critical scale for making s6(c) RMA significance assessments.” 
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This is further supported in the National Policy Statement for Indigenous 

Biodiversity (NPS-IB, Appendix 1), Operative Otago Regional Policy Statement 

(ORPS), Proposed Queenstown Lakes District Plan (QLDC District Plan;  

(Queenstown Lakes District Council, 2024) and EIANZ guidelines, which directly 

references the Ecological District within all four/five assessment criteria. The EIANZ 

guidelines explicitly state, “Ecological Districts provide the most appropriate 

scale for terrestrial assessments” (Roper-Lindsay et al. (2018). 

(c) To ensure compliance with the NPS-IB (Appendix 1;  (Ministry for the Environment, 

2025)), Otago RPS (Appendix 2;  (ORC, 2026)), and DOC Guidelines  (Davis , 

Head, Myers, & Moore, 2016), the assessment stratified and mapped the study 

area into distinct vegetation communities to ensure that localised, high-value 

attributes such as "originally rare" plant communities or under-represented 

vegetation communities were accurately captured against the Ecological 

District baseline. Further, ecosystem types have been assigned to the applicable 

communities based upon  (Singers & Rogers, 2014) zonal environments and 

ecosystems. These are classified as one of five ecosystem types; AL1 

(Chionochloa tussock grassland), AH2 (cushionfield and rock dominant 

substrates), WL9 (cushion bog and riparian wetland), VS7 (Dracophyllum scrub) 

and WL17 (seepage) based upon the physical and ecological characteristics 

present. Consideration has been given to identifying subsets of the dominant 

vegetation communities, only where biological composition and ecological 

function are influenced by specific topographic, geological, climatic, and soil 

features. Therefore, within the context of the TEcIA, ecological features 

(vegetation communities) have been categorised into a total of 12 biologically 

distinct features.  

(d) e3s reviewed the wider Ecological District and noted that the vegetation 

communities identified within the study area were absent or different in their 

biological composition and expressed natural character below 1,100 m asl. 

Therefore, we considered it inappropriate to apply the entire Ecological District 

as the fundamental scale of assessment and instead adopted an elevational 

derived subset of the Ecological District where comparable ecological and 

biological components and processes are expected to occur. As stated by Dr 

Walker (paragraph 65) “industry (EIANZ) guidance which has clarified that ‘[t]he 

magnitude of effect should be assessed at the same scale as the ecological 

value assessment, with wider district, regional or national context informing, but 

not supplanting, that assessment’; that ‘[w]ider ecological context remains 

important but should not be used to dilute or amplify effects by substituting a 
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different spatial scale for that used in the value assessment’. Having used an 

appropriate subset of the Ecological District (being above 1,100 m asl), any 

potential dilution or amplification of effects has been limited and the most 

appropriate scale for the ecological environment has been used. 

13. Further, although Dr Walker’s designation of the ecological features (paragraph 47) was 

defined as three discrete ‘practical areas’ (the Rastus Burn, [Upper] Sugar Bowl, and 

Doolans Basin), the scale used by Dr Walker for assigning ecological value specifically 

references the Ecological District one or more times within each of the five assessment 

criterion (Representativeness, Naturalness, Rarity and Distinctiveness (NSP-IB)/Rarity and 

Special Features (DOC guidelines), Diversity and Pattern, and Ecological Context) (Dr 

Walker’s paragraph 48-50). 

14. As we have stated above, e3s have identified the appropriate scale of assessment as 

the Ecological District above 1,100 m asl. This area contains similar topography, geology, 

climate, soils, and biological features resulting in comparable vegetation assemblages. 

This memo provides the aerial identification of comparable ecological values within the 

wider Ecological District above 1,100m asl (see Figure 1 - Figure 3). This is supported by 

species lists sourced from NZPCN of the wider Ecological District suggesting a strong 

similarity for structural components of the vegetation communities within the upper 

catchments of various other basins and reflecting a high similarity in the Threatened and 

At Risk plant species recorded in the Doolans Right Branch. Specifically, Wye Valley 

(Simpson & Druce, 1991), Upper Rastus Burn (Simpson N. , 2022) (Druce, Rastus Burn 

(Q407), 1990), Loch Linne Station (Barkla & Thorsen, 2007), Remarkables (Druce & 

Simpson, 1991), and Staircase Creek (Druce, 1990). Given that e3s have assessed the 

value of the described vegetation communities at the scale of the Ecological District 

above 1,100 m asl, it would be inappropriate to alter the scale in assessing the 

magnitude of effect. Comparatively, where modification has resulted in a shift to the 

Ecological District baseline, specific consideration and accounting of the area where 

comparable values occur is required (e.g. above 1,100 m asl). This (in specific 

circumstances) may result in the contraction of an area within the Ecological District 

upon which the magnitude of effect is assessed against. Therefore, the Ecological 

District above 1,100 m asl remains an appropriate scale for assessing the extent and 

effect to comparable ecological values.     

15. It is noted that the approach to characterising ecological values at the level of the 

biologically distinct vegetation community is scientifically supported and best practice 

within the ecological profession. Numerous approved FTAA Projects use this approach; 

examples include but are not limited to: Foxton Solar Farm, Southland Wind Farm, Kaimai 
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Hydro-Electric Power Scheme Re-Consenting, Waihi North Project, Ashbourne 

Development, and Maitahi Village, Kākā Valley, as well as various applications in 

progress including: Parkburn (Luggate-Cromwell Road), 

(https://www.fasttrack.govt.nz/). 

16. Based upon the information provided above (paragraphs 8 – 15 of this memo), it is our 

opinion, that the application of scale undertaken by Dr Walker is too narrow and 

overstates the ecological impact of the project, relative to the ecological context. 

Random Forest  

17. Dr Walker contests the application of the random forest (RF) GIS used to provide 

reference to the ecological values present across the Ecological District above 1,100 m 

asl (paragraph 66). The limitations of the modelling used are stated in the e3s document 

titled ‘Remarkables Upgrade and Doolans Expansion TEcIA Stakeholder Response 

(DOC)’ (dated 26 August 2026).  For completeness, it is noted that it has not been 

assumed in its use within the TEcIA that the output of the RF model provides perfect 

Ecological District scale accuracy, nor has it been used in isolation of sound ecological 

judgement. Rather, it has been used as a tool and indication of comparable ecological 

values. In our opinion, when using this mapping as a tool, it adds greater understanding 

to current standard methods of assessing the magnitude of effect implemented by 

ecologists within Ecological Impact Assessments, which are highly qualitative. The 

intention of undertaking a level of geospatial analysis against comparable vegetation 

communities within an area recognised to contain comparable ecological values (the 

Ecological District above 1,100 m asl), is to provide an increased level of understanding 

when assessing the magnitude of effect compared to standard methods. 

18. In acknowledgement of the limitations of the RF model, we acknowledge that the 

following actions were undertaken to manage bias associated with the training data 

and its position within the Ecological District. 

(a) Use of training data to extrapolate percent of occurrence within coarsened 

vegetation classes (e.g. wetlands) are acknowledged to introduce bias in the 

presence of a wetland subclass. Therefore, percentage of vegetation 

communities lost within the Ecological District is presented at two levels, the 

Singers and Rogers ecosystem types and the mapped vegetation communities 

resulting from e3s data.   
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(b) Assessment of individual units by expert interpretation via aerial imagery of areas 

beyond the surveyed training data area and manual correction and/or re-

running of models based upon correction data.  

(c) Splitting of RF analysis across two representative elevations (>1500 and 1500 – 

1100 m asl) where specific ecological communities are restricted. Therefore, 

limiting the over-estimation of vegetation communities that only occur within 

one elevational range. 

(d) Use of wetness index, DEM slope analysis, and flow accumulation modelling for 

identifying tarns and wetlands (which were overlaid and compared against 

model outputs rather than incorporated directly into the model). 

19. While these measures improved the overall accuracy of the modelling, the resulting 

output does not present a perfect representation of all vegetation types; rather, it 

provides a tool for an estimated quantification of the relative extent of individual 

vegetation types across the Ecological District (above 1,100 m asl). The RF output was 

not intended to independently define final ecological unit boundaries; rather, it forms 

one component of a broader assessment process, and its outputs have been 

considered alongside other evidence. Accordingly, this output should be interpreted as 

one of several inputs used to inform the magnitude of effect. Additional considerations 

include expert interpretation, local ecological knowledge, comprehensive field studies 

within the study area, and comparison to data sets and aerial imagery displaying similar 

vegetation classes.  

Naturally Uncommon Ecosystems 

20. Mr Dale, on behalf of Kā Rūnaka, and Dr Walker make multiple reference to specific 

Naturally Uncommon Ecosystems (NUEs). Although Mr Dale’s comments do not reflect 

the same intention towards use of NUEs as Dr Walker, it is noted that the following 

discussion regarding NUEs addresses Mr Dale’s Statement of Evidence (paragraphs 25, 

84, & 87) and Dr Walker’s Statement of Advice (paragraph 10, 30, 56 – 60, 67 – 73). 

Moraine 

21. We acknowledge that the late glacial moraine feature identified by Mr Barrell, on behalf 

of the DOC, is a moraine (paragraph 17 - 19) that may be recognised under the 

Naturally Uncommon Ecosystem classifications (Holdaway et al., 2012) dependent on 

the age and structural composition thresholds applied to the definition provided by 

Williams et al., (2007).  
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22. Dr Walker describes a second feature as ‘moraine bench’. Mr Barrell does not 

specifically identify this location as a moraine bench. Although GNS maps identify this 

feature’s parent material as glacial deposition consisting of till (GNS Science, n.d.), this 

does not automatically qualify this landform as ‘moraine’ under the NUE classifications 

(refer to paragraph 23 below).  

23. Dr Walkers characterisation of the bench feature within the ‘moraine’ NUE is not 

supported by Brownstein et al., (2025) or the definition of ‘moraine’ provided by Williams 

et al., (2007) in its initial classification. With specific reference to directly comparable 

landforms, Brownstein et al. (2025) review of NUE’s explicitly states: “although the 

geomorphic origin of these sites is moraine, the soils are far too developed to fit within 

the definition of moraines in Williams et al. (2007), which is ‘raw–recent/cobbles–

boulders/moraine’ (Figures A5.2 to A5.6). If the concept were this broad these would not 

be naturally uncommon.” The full document (Brownstein et al., 2025) is attached to this 

memo as Appendix A. Mr Barrell's Statement of Evidence (paragraph 19) supports this, 

stating “[a]part from the late-glacial moraines, I consider that the Doolans Creek Right 

Branch Basin does not contain any rare or unusual geomorphological features, in the 

context of The Remarkables and adjoining mountainous areas.” 

Alpine Deflation Surface 

24. Dr Walker describes two further areas as ‘alpine deflation surface’ (paragraph 57); these 

are located in two different locations, one atop Helicopter Ridge and another in what 

is described as a ‘wind touchdown’ area near the proposed base building. Dr Walker 

defines the features as areas ‘which are wind-scoured fell-fields that are regularly blown 

free of snow in the winter, often where wind is funnelled and strips snow from exposed 

saddles and localised sites in leeward valleys, subjecting the vegetation to unusually 

severe winter cold stress.’ The area described as a ‘wind touchdown’ alpine deflation 

surface (paragraph 57) is biologically distinct from Helicopter Ridge and directly 

comparable to all of the Cushionfield vegetation community within the surrounding 

landscape. Specifically, the ‘wind touchdown area’ and all other areas depicted as 

‘Cushionfield’ reflect comparable assemblages of plants, soil depths/structure, and 

geological and climatic occurrence. Hence, it has been mapped as such within the 

TEcIA. Furthermore, the prevailing wind direction is from the northwest, funnelling through 

the Rastus Burn, hence why the north-west side of helicopter ridge experiences greater 

wind speeds and exposure. Comparatively, the Doolans Basin (within which the ‘wind 

touchdown’ area is located) is considerably more sheltered with mild easterly winds 

providing the required direction to funnel through the Doolans Right Branch to this 
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location. Furthermore, the benched landform creates noticeable uplift in the wind prior 

to making contact with the feature, in turn missing its location.  

25. Mr Dale on behalf of Kā Rūnaka also provides reference to alpine deflation surfaces, 

however, the classification that Dr Walker and Mr Dale use is not a published nationally 

recognised NUE. Furthermore, the very recent review by Brownstein et al. (2025) of 

potential additions to the NUE framework includes no mention of ‘alpine deflation 

surface(s)’ or any comparable ecosystem. e3s therefore do not consider the inclusion of 

‘alpine deflation surfaces’ appropriate.  

26. Dr Walker further classifies Helicopter Ridge as an area containing ‘screes of acidic rock’. 

The Bioeconomy Science Institute (formerly Landcare Research; BSI) (2026) defines this 

classification as “Screes comprise loose, mobile rock, mostly smaller than boulders, lying 

on steep slopes (30-40°).” We do not consider Helicopter Ridge to be consistent with this 

definition. The substrate surface does not show evidence of active migration.  The 

vegetation has formed across a relatively stable, shingle surface with a gentle slope and 

flat saddle.  Furthermore, notable floristic species typical of ‘screes of acidic rock’ are 

not present.  

Ephemeral Wetland – Tarn 3 

27. Dr Walker classifies Tarn 3 as an ephemeral wetland. However, the evidence provided 

to substantiate its characterisation as a wetland has not been provided by Dr Walker 

and is unclear. Further, the classification of the Tarn 3’s wetland status has been by Dr 

Kavazos (paragraph 52 - 54) and Mr Rossaak (Section 3.1, Paragraph 2) and is addressed 

in paragraphs 39 – 43 of this memo.  

Screes of acidic rock 

28. Dr Walker’s addendum identifies the location of two isolated areas of scree that the 

proposed access trail traverse (paragraph 15 - 21). It is Dr Walker’s opinion that the 

proposed tracks, trails and retaining walls will result in reforming and stabilisation of the 

screes, therefore removing the function of the naturally dynamic scree slope ecosystem. 

Although alteration of the vegetation community supporting the NUE will occur and has 

specifically been identified in the TEcIA, we disagree with the weighting given by Dr 

Walker to the change as this is not undertaken at the scale of the assessment specifically 

identified in Dr Walker’s Statement of Advice (paragraph 47 – 54) or that of e3s 

(paragraph 8 – 15). Furthermore, contrary to the approximately 1,000 linear metres of 

screes of acidic rock identified by Dr Walker (inferred based upon the Dr Walker’s 

markup provided in paragraph 18, Figure 2), only 550 linear metres actively intersects the 
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landform consistent with the scree field. We consider that the TEcIA appropriately 

identifies the occurrence of the NUE within the Rockfield community (Section Table 9 of 

the TEcIA; noting that not all areas of within the identified Rockfield vegetation 

community are consistent with the description of ‘screes of acidic rock’) and have 

provided weighting to the overall ecological value assessed to that specific vegetation 

community. This has been carried through the TEcIA assessment and is appropriately 

addressed given the magnitude of effect and widespread occurrence of the landform.          

String Mire 

29. We recognise the presence of the string mire identified within the bench feature, 

located at approximately 1,600 m asl. We agree with Dr Walker (paragraph 48) and Dr 

Kavazos’ (paragraph 128) assessment of the landform and note it has been intentionally 

and specifically avoided. Given it is not being directly impacted, and no adverse effects 

are expected to occur within the system as a result of the proposed works, it is not 

included within the impact assessment. It is further noted that the string mire is 

incapsulated within an area of cushion bog that is otherwise already described as a NUE 

in the TEcIA. The associated cushion bog system is also being specifically avoided and 

other than a one isolated area, generally has more than 30 m of tussock grassland 

buffering it from the nearest point of proposed direct disturbance. Therefore, any further 

inclusion within the TEcIA would not materially affect the assessment of adverse effects.  

Use of Naturally Uncommon Ecosystems 

30. We disagree with the weighting and separation of NUEs from the ecological context of 

the vegetation communities as used by Dr Walker (paragraph 10, 30, 56 – 60, 67 – 73). 

Singers and Rogers  (2014) provide a comprehensive classification of New Zealand’s 

terrestrial ecosystems, using primary (temperature), secondary (moisture), and tertiary 

(landform and soil) environmental drivers to distinguish ecosystems where these factors, 

in combination with their associated biota, result in ecologically distinct communities. 

Landforms are an important contributor to the formation of distinct ecosystems; 

however, their ecological relevance is dependent on the relationship between the 

physical environment and its associated biological communities. 

31. Holdaway et al. (2012) similarly assess New Zealand’s NUEs building on a classification 

framework that uses physical environmental characteristics to distinguish ecosystem 

types. These characteristics include landform, substrate, soil properties, drainage and 

climate. While these physical characteristics can support specialised and distinctive 

biological communities, the presence of a particular landform does not, in itself, 

demonstrate that a site supports a distinct or otherwise significant biological community.  
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32. We recognise the importance of protecting NUEs and maintaining viable populations of 

indigenous species and ecological communities. However, the identification of a 

feature as a NUE should inform, rather than replace, an assessment of its actual 

ecological characteristics and values. In the TEcIA, weighting has been assigned to NUEs 

as part of the ecological values assessment. Dr Liddell acknowledges this (Section 4.6) 

stating “the status of different vegetation communities as NUEs does not change their 

assessed ecological value, as they are already assessed as having a “High” or “Very 

High” rarity score. We agree that the assessed ecological values for NUEs remain 

appropriate.”   

33. We consider that the application of this weighting should distinguish between features 

that support demonstrably distinctive or specialised ecological communities and those 

identified primarily by their physical or geomorphological characteristics, where 

corresponding ecological distinctiveness has not been established. 

34. Accordingly, the value of a feature as a NUE should be considered alongside its 

vegetation composition, indigenous species assemblages, habitat values, ecological 

function, condition and representativeness within the relevant assessment context. This 

approach does not diminish the importance of naturally uncommon physical 

environments; rather, it ensures that the ecological values attributed to a feature, and 

the consequent weighting given to avoidance, are proportionate to the ecological 

characteristics present. 

35. The national classification of NUEs provides an important mechanism for identifying and 

recognising NUEs. However, a national classification does not necessarily establish the 

ecological value, condition or significance of every individual occurrence at a smaller 

scale. Consistent with the EIANZ Guidelines, ecological values should be assessed having 

regard to the characteristics of the affected ecological feature and the spatial scale 

relevant to that feature. National classifications and wider ecological context provide 

important supporting information but should not supersede the assessment of ecological 

values at the relevant assessment scale. Consequently, the designation of a feature as 

a NUE should not, in isolation, determine its ecological value or the weighting applied to 

avoidance; rather, this designation should be considered alongside the site-specific 

ecological evidence and the nature and magnitude of the effects. 

Effects on Wetlands 

36. Dr Kavazos (paragraph 52 - 54) and Mr Rossaak (Section 3.1, Paragraph 2) consider Tarn 

3 to be a natural wetland, primarily on the basis of the RMA definition (Resource 

Management Act, 1991), citing the presence of macrophytes and zooplankton, 
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together with fluctuating water levels attributed to surrounding groundwater levels. 

However, the rationale of the wetland delineation protocols (Ministry for the 

Environment, 2022) have not been applied, and the evidence presented does not 

describe the extent to which the vegetation exhibits hydrophytic characteristics or 

otherwise demonstrate that Tarn 3 supports a natural ecosystem of plants and animals 

adapted to wet conditions.  

37. The RMA (1991) defines a wetland as “includ[ing] permanently or intermittently wet 

areas, shallow water, and land water margins that support a natural ecosystem of plants 

and animals adapted to wet conditions”. The presence of a waterbody or persistent 

inundation alone does not necessarily establish that an area is a wetland; the ecological 

characteristics of the feature must also be considered. 

38. It is our opinion that the Tarn 3 feature is an alpine tarn (not a wetland), noting that the 

presence of open water and associated hydrology is consistent with this landform. 

Johnson & Gerbeaux (2004) specifically describe tarns as “small mountain lakes”. 

Brownstein (2025), provide additional clarification stating “[a] tarn is defined as a small 

mountain lake, especially one that collects in cirque basin behind risers of rock material 

or in an ice-gouged depression” and further stipulating “Although ‘tarn’ is not a wetland 

type (rather it could be one of several types), New Zealand wetland ecologists generally 

use the term to mean a small body of water in the uplands”. 

39. Our tarn (not wetland) characterisation is further supported by: 

(a) The substrate within the area subject to water-level fluctuations comprises schist-

derived shingle and other coarse mineral material, with localised deposits of finer 

sediment, particularly within the central depression where water pooling 

appears more persistent. This substrate is consistent with the site's location within 

a late-glacial moraine (as identified by Mr Barrell) and the input of highly mobile, 

non-organic scree material from upslope, which directly feeds the upstream 

ephemeral creek. These observations are relevant as it establishes the absence 

of hydric soil. 

(b) During the 2025 survey, no vegetation was observed within the area inundated 

at the time of the survey. Elsewhere within the wider extent of the tarn which 

receives more periodic inundation, vegetation occurred only in scattered 

patches, with estimated total cover of less than 1%. The species recorded 

included Viola cunninghamii (FAC), Acaena saccaticupula (FACU) and 

Wahlenbergia albomarginata (FACU), with lesser amounts of Cardamine 

corymbosa (FAC (Clarkson, Fitzgerald , Champion, Forester , & Rance , 2021)) 
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and other herbaceous species. The vegetation community is therefore sparse 

and predominantly comprises species with facultative or facultative-upland 

wetland indicator ratings, rather than clearly developed hydrophytic 

vegetation. 

(c) The vegetation evidence does not support classification of the tarn as a wetland. 

In accordance with the New Zealand Wetland Delineation Protocols (Ministry for 

the Environment, 2022), the assessment must also consider the presence or 

absence of hydric soil indicators and wetland hydrology, particularly where 

hydrophytic vegetation is absent or inconclusive. On the basis of the 

observations described above, the main open-water body is assessed to be an 

alpine aquatic habitat presenting no conclusive evidence of ‘wet adapt’ 

species or the development of hydric soils. 

40. This characterisation is further supported by Dr Liddell (Section 4.1, Paragraph 2) and Dr 

Bramley (paragraph 24), who both agree with e3s’ classification and the rationale 

regarding why Tarn 3 does not qualify as a wetland, on the basis that survey of the area 

has confirmed that it does not include “a natural ecosystem of plants and animals that 

are adapted to wet conditions”.  

41. Mr Rossaak agrees (Section 3.1, paragraph 1) with the Very High ecological values 

assigned to all the wetland vegetation communities in the TEcIA. 

42. Mr Rossaak notes (Section 3.2, paragraph 1) that no cumulative total of both tarn and 

wetland habitat loss has been provided within either the TEcIA or FEcIA. This is intentional 

given the distinction between terrestrial and freshwater disciplines and the respective 

values associated with each report. This is supported by Brownstein (2025), who 

advocates for the reclassification of ‘tarns’ to ‘tarn margins’, recognising that the 

framework specifically pertains to terrestrial ecosystems. 

43. Mr Rossaak further notes (Section 3.2, paragraph 6) that e3s “declined to assess [direct] 

wetland loss as an effect separate from vegetation loss”. We took this approach 

principally, because the extent of wetland loss is directly comparable to the loss of the 

wetland vegetation communities and providing an additional assessment of wetland 

loss would add additional residual adverse effects that have already been assessed 

within the TEcIA.  

44. Mr Rossaak (Section 3.3, paragraph 2) challenges the level of avoidance and 

remediation undertaken during the site selection and masterplan development stages, 

stating “[t]here is, however, no ecological comparison of track alignment options or 
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consideration of the no-go option, with the applicant stating that avoidance options for 

the trail alignment were "already exhausted" before effects were assessed”. We 

understand      the evidence of Ms McQuillan and Attachment A to Part A.21 of the 

Substantive Application addresses the plans and decisions for avoidance, minimisation 

and where not possible the functional need for specific alignments to locate where they 

are proposed.   

45. Mr Rossaak (Section 3.3, paragraph 3) states “[c]rossing designs are deferred to after 

consent”. However, Mr Rossaak notes that the crossing designs “are to be approved by 

a hydrologist and ecologist engaged by the applicant. If checks fail, the only 

consequence identified is non-compliance and remediation”. Various applicable 

designs have been produced by Stantec (Stantec New Zealand, 2025); site specific 

designs must be designed and implemented at each location, specifically accounting 

for the hydrological movement at each crossing. Therefore, providing specific 

specifications that must be achieved prior to implementation, which in our opinion is a 

feasible and achievable requirement. The retention of wetland hydrology across all 

crossing locations is integral to the assessment of effects and must be maintained. If an 

initial inspection identifies that wetland hydrology is impacted, the area must be 

remediated to ensure that this is achieved. Failure to do so would result in extensive 

adverse effects in interconnected downstream locations (and non-compliance with the 

resource consent conditions).  

46. Mr Rossaak further notes (Section 3.3, paragraph 2) that “[n]o performance triggers are 

defined”. We note that Table 18 of the TEcIA specifically sets out that “[a]ll wetland and 

stream crossing designs will be reviewed by a Hydrologist and Ecologist and approved 

prior to any works commencing and be inspected once complete to ensure the design 

is implemented correctly and is functioning as anticipated. Checks will ensure 

ecological and hydrological function is maintained; checks will be undertaken 

immediately after completion and again 12 months later by a Hydrologist and Ecologist. 

Ongoing monitoring methods as specified below will ensure wetland hydrology is 

maintained: 

(a) At each wetland crossing location photo monitoring points and vegetation 

quadrats (recording species cover) will be established both up and downstream 

to monitor ecological change in wetland vegetative composition. 

(b) Monitoring will be undertaken on an annual basis for 3 years and then biennially 

for a further 4 years. The monitoring shall be undertaken by a suitably qualified 

and experienced ecologist. Where monitoring identifies an adverse effect on the 
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ecological function or composition attributable to the proposed works, the 

mechanism of effect must be remediated and monitoring restarted.” 

47. Specific thresholds can be set to define the term ‘adverse effects on the ecological 

function or composition attributable to the proposed works’. 

48. Mr Rossaak proposes a number of changes to the proposed conditions relating to 

wetlands. We agree with the Mr Rossaak’s proposed changes to Conditions relating to 

‘Interpretation: Terrestrial Ecology Management Plan’, ECO.4, ECO.9, ECO.33, ECO.34, 

ECO.35(a), (c),(d; only as it relates to vegetative change, rest is outside our area of 

expertise), and (e; only where the wetlands within 100 m downslope are hydrologically 

influenced by proposed work), ECO.36, ECO.37, ECO.40 (noting that measures will likely 

differ during and following the completion of works), ECO.41, ECO.42, ‘New: wetland 

plant translocation’, and EW.5.  Further, although we broadly agree with ECO.8(d) it 

should be reworded to “physically mark out the wetland edge and setbacks (10 m) 

utilising delineated boundaries and indicators of onsite vegetation, soils and hydrology 

(consistent with the Wetland Delineation Protocols). Additional conditions are relevant 

to wetlands however, where they are not within our expertise (i.e. specifically relate to 

engineering concepts, hydrology, freshwater or water quality) we have not 

commented.   

Loss of Terrestrial Habitat 

49. Mr Dale (paragraph 81) states that that 13.8 ha will not be revegetated following initial 

disturbance. However, we note, of the 15.94 ha of proposed direct disturbance, up to 

11.88 ha could be revegetated this is the area that is not otherwise required to be 

maintained for operational use, i.e. all hard structures (roads, buildings, reservoir, snow 

guns etc). The exact number with depend on onsite conditions and total translocation 

area.  

50. Dr Walker notes that the non-vascular flora has not been surveyed (paragraph 48, Table 

1). Surveying and assessment of non-vascular species has generally not occurred in 

Impact Assessments under the RMA and has had sporadic inclusion in FTAA applications 

to date. More recently, non-vascular plant surveys have become a more common 

inclusion in Terrestrial Impact Assessments. Notwithstanding the omission of non-vascular 

flora survey, it is expected that a similar non-vascular flora would be expected through 

the sub alpine and alpine zone of the Ecological District, especially given the similarly 

low level of disturbance across the Ecological District. It is therefore unlikely non-vascular 

plant species in the Doolans basin is unique to the proposed disturbance area. 
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Indirect Effects 

Weed Encroachment and Management 

51. Dr Walker disagrees that residual effect level will be reduced to ‘Low’ following the 

implementation of the required weed management plan (paragraphs 114 – 116). 

Specifically noting that this has not been achieved in the Rastus Burn (paragraph 116). 

The specifications of the proposed Weed Management Plan (WMP) for the Doolans 

require enhancement of weed management practices and specific control measures 

to achieve no new exotic species introductions to the wider landscape, and to control 

all existing exotic species to ensure no increase in current populations/distributions, 

which is greater control than we understand is currently required within the Rastus Burn. 

Table 18 of the TEcIA provide a number of specific controls that should be implemented 

within the WMP. To successfully implement the objectives as stated above the WMP will 

require: 

(a) Baseline survey to establish the species present and their respective occurrences 

in the respective vegetation communities; 

(b) Specific control measures and frequency of use to be specified and tracked 

across control and survey locations; 

(c) Ongoing monitoring for the life of the concession; and  

(d) Strict adherence to washdown and decontamination for use of machinery and 

vehicles for the construction operation of the ski field expansion.  

(e) The details of (a) to (d) above shall be set out within the TEMP. 

Increased Usage  

52. It is Dr Walker’s opinion (paragraphs 98- 106) that the TEcIA has underestimated the 

impacts of increased visitor usage, including summer visitor use. The TEcIA was assessed 

based on a description of works that did not provide for the proposed infrastructure to 

be used to transport ski field visitors into the Doolans Basin during the summer months. 

Similarly, the assessed proposal did not include the use of ski field infrastructure for 

mountain biking. NZSki has confirmed the gondola will not be used to transport mountain 

bikes. 

53. The TEcIA explicitly recognises the risk of increased human presence, noting it is likely to 

be observed as a result of increased capacity of facilities as well as increased access to 
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the study area during both winter and summer months. Notably, presence of 

operational staff and infrastructure will be an ongoing presence year-round. It is noted 

that usage of the Doolans Basin already occurs (paragraphs 3(b)(i) – 3(b)(iii) in this 

memo), and heavily trafficked areas remain between the Remarkables base building 

and Lake Alta. 

54. Potential effect from increased human presence include, a startling response or area 

avoidance behaviours by fauna. Similarly, increased foot traffic and human generated 

waste/litter may impact sensitive vegetation by trampling or smothering. These have 

been considered in the TEcIA, with the associated magnitude of effect ranging from 

Negligible to Moderate. Specific mitigation has been implemented in response to 

adverse effects greater than Low or where physical harm could be incurred by a 

protected species (Table 18 of the TEcIA).  

55. Dr Walker further notes the potential impact of fugitive dust plumes on plants biological 

processes and risk of heavy metal induction via vehicular usage of the accessways 

(paragraph 106). The TEcIA specifically recommends that “[a]ll unvegetated trail 

surfaces are to be finished with large coarse rock rather than fine gravels.” This is 

specifically designed to mitigate the potential risk of sediment mobilisation with a 

secondary purpose of controlling dust plumes. Furthermore, we understand that 

vehicular usage of the Doolans for the purpose of summer maintenance and operation 

with be limited compared to that of the Rastus Burn and is highly unlikely to receive 

enough high traffic and vehicular wear to be of specific concern to the health and 

persistence of vegetation at the scale of the assessment. Therefore, further inclusion 

within the TEcIA would not materially affect the assessment of adverse effects.   

Snowmaking and Snow Grooming 

56. The scope of the lodged TEcIA was the disturbance footprint as shown in Figure 2 of the 

TEcIA. No footprint was provided for additional snow grooming and snow making outside 

of this footprint, and thus was not within the scope of the lodged TEcIA. Retrospective 

consideration of these effects is addressed below.  

57. Dr Walker (paragraphs 78 – 84), Mr Dale (paragraphs 90 – 95) and Mr Rossaak (Section 

3.2, Paragraph 5) suggests that unrecognised ecological degradation to alpine soils may 

occur through mechanisms such as “inducing physical compaction, increasing soil frost 

depth, altering moisture regimes, elevating nutrient loads, and causing erosion and 

sedimentation” (Dr Walker, paragraph 76). If the proposed network of snowmaking was 

proposed within the wider proposed ski trail network, these effects may need 

consideration. We have identified one snow gun (depicted as ‘recommended revision 
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of snow gun location’ in Figure 9 (appended to this Memo)) where the location should 

be reconsidered due to the likely effect it would have on ecological values outside the 

direct disturbance footprint. Excluding this snow gun (which we do not support the 

location of), snowmaking is only proposed to support usage of the main ski trail and will 

be almost entirely contained within areas proposed to be disturbed and altered as a 

result of the construction works, which are areas already assessed as total loss in the 

TEcIA.  

58. In response to Mr Rossaak (Section 3.2, Paragraph 5), we understand that no 

snowmaking is proposed within the string mire or cushion field area. Additionally, all 

areas of cushion bog that may be inadvertently subject to wind drift, slope towards the 

trail and will be highly unlikely to transmit adverse effects to the wider bog system.   

59. We agree that it would be inappropriate to presume artificially made snow can be 

contained to the proposed disturbance footprint and accept that there is likely to be 

leakage of artificial snow entering the adjacent vegetation communities, for example 

via wind drift. However, the effect on ecological values is likely to be highly restricted in 

occurrence and will likely only result in minor alteration of the associated values within 

the ZOI. It is therefore considered to be a Negligible magnitude of effect at the scale of 

the ecological values (see paragraphs 8 – 15 regarding the use of scale) present and 

would result in a maximum level of effect of Low.  

60. Additionally, we agree with Dr Kavazos (paragraph 198) that no additives should be 

used in conjunction with snow making, noting that NZSki have confirmed no additives 

will be used. 

61. As noted by Dr Walker (paragraph 78 and 85 – 87) and Mr Dale (paragraph 92), snow 

compaction could lead to changes in thermal and hydrological properties of the 

snowpack. Further, the mechanisms are not limited to the area of disturbance assessed 

with the TEcIA as a result of the area of groomed trails depicted on Figure 9 (appended 

to this Memo) outside the direct disturbance footprint. Snow density, thermal 

conductivity and length of snow retention have been found to increase, while porosity, 

permeability and water-holding capacity are decreased (Neumann & Merrimam, 1972). 

However, Schlochtern et al. (2015) do not establish evidence that is directly applicable 

to the different ecological processes, parent material and climate observed within the 

study area compared to that of the European study locations. This said, effects of ski 

field induced change on biological composition or habitat condition remain a 

knowledge gap both nationally and globally. 
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62. Meijer zu Schlochtern et al. (2015) synthesise international research identifying how ski-

slope construction and management can affect alpine vegetation through vegetation 

and topsoil removal, soil disturbance, snow grooming and artificial snow 

supplementation. These activities can alter soil structure, porosity, nutrient availability 

and water storage, while changes in snow depth and compaction can influence 

snowmelt timing, soil temperature, freezing and growing-season duration. Such changes 

can affect vegetation cover, plant development and species composition, and may 

increase erosion susceptibility where vegetation and soil structure are disturbed. 

However, the direction and magnitude of these effects depend on the initial vegetation, 

soil, topography, snow conditions and management practices. The review draws 

predominantly on overseas alpine research and does not establish a maximum loss 

applicable to alteration of New Zealand's indigenous prostrate alpine vegetation, nor 

does it demonstrate that local changes necessarily translate into material changes in 

ecological character. 

63. New Zealand-specific research provides important context. Wardle & Fahey (2002) 

monitoring at Treble Cone found lower live vascular vegetation cover on groomed 

cushionfields, but no statistically significant differences in species richness or composition 

between treatments and controls over the monitoring period. This demonstrates the 

need to distinguish reductions in live vegetation cover from demonstrated changes in 

species composition. The proposed development also restricts snowmaking to the 

physical disturbance footprint, where vegetation removal will occur, and as we 

understand, do not propose additives in the artificial snow. Accordingly, additional 

snow-depth and snowmelt effects associated with snowmaking will be concentrated 

within the disturbance footprint, and effects specifically associated with additives are 

not anticipated. Changes to snow depth and meltwater timeframes only remain 

relevant within the area directly adjacent the snowmaking area where wind drift may 

occur or where snow is incidentally pushed to the edge of the direct disturbance 

footprint. These are considered to have a Negligible magnitude of effect against all 

effected vegetation communities when assessed at the scale of assessment. Grooming 

outside the disturbance footprint may still cause mechanical damage or alter snow 

compaction, particularly where vegetation is exposed by shallow snow. 

64. Accordingly, the potential for ski-field management to affect alpine vegetation is 

acknowledged, but the significance of those effects should be assessed in relation to 

the actual disturbance and management footprints, the vegetation communities 

affected, their extent and condition, and their representation within the wider 

landscape. The international literature identifies potential mechanisms of effect but does 

not, in itself, establish that the proposed development will cause material changes in the 
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composition or ecological character of the wider basin or Ecological District. That 

conclusion should be informed by the site-specific ecological evidence and the extent 

to which effects on vegetation cover, composition and recovery are likely under the 

proposed management regime. 

65. The findings of Wardle & Fahey (2002) within the nearby Treble Cone Ski Field concluded 

that “[t]he total species occurrence in any of the lifeform categories is not significantly 

affected by grooming, skiing, or control treatments in either 1997 or 2000, and no 

significant change in total species occurrence has taken place in that time.” Wardle 

and Fahey (2002) also note that “[p]lants have different levels of vulnerability and ability 

to recover from the effects of snow compaction. The characterisation that determines 

their vulnerability are the timing of flowering, and growth form and size. Prolonged snow-

lie adversely affects early spring flowering perennials and the ephemeral plants as they 

have a shorter growing season.” It is further noted that no evidence was collected at 

Treble Cone that suggested artificial compaction resulted in the delay of snowmelt. 

Importantly, the timeframes for noticeable change in species composition is greater 

than most available research. Specifically change in species composition was not 

distinguishable on the nearby Old Man Range (Central Otago) for 32 years following 

natural change in snowpack characteristics (Wardle & Fahey, 2002). In our opinion, it is 

therefore logical to expect that the Remarkables could exhibit similar localised shifts in 

species composition and habitat value following long periods of prolonged snowpack 

alteration. It is noted that the specific outcomes of climate change are not well known 

and the species specific or composition reactions of the present ecological values under 

natural conditions including climate change cannot be known with certainty.  

66. Dr Walker provides a draft monitoring approach for potential edge effects if the project 

is approved (Addendum to SOA, paragraphs 25 to 30). We agree that monitoring and 

(if necessary) management of edge effects would be beneficial. Although, we disagree 

on the scale of edge effects suggested by Dr Walker. The full detail of the monitoring 

design and management is outside what is possible in the current timeframes. However, 

this could be jointly worked through with relevant parties over time. At a minimum we 

would expect to see: 

67. Given the lack of evidence and certainty as to how snow grooming and an altered 

snowpack may affect the ecological values within the proposed natural snow trail 

footprint (as depicted in Figure 9 appended to this Memo), we propose the following 

monitoring and adaptive management strategy. However, it is expected that adaptive 

management as described below (paragraphs 66(a) – (h)) is unlikely to provide sufficient 

mechanisms to rapidly halt any impacts, should they be incurred as a result of snow 
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making and grooming, particularly given the slow rate of growth and adaption of alpine 

specialist plants. Although change in management practices may result in the reduction 

to further loss or alteration of the respective vegetation communities and its associated 

habitat, these will not be realised for a number of years following the shift in 

management approach (likely experiencing a delay and period of continued decline, 

if successful). Therefore, where adverse effects are observed it can be assumed that the 

vegetation communities are highly unlikely to return to their pre-disturbed state and 

should therefore be anticipated within the compensation package: 

Snow Grooming Controls 

(a) A minimum snow depth of 40 cm is required within all areas of 'Groomed natural 

snow' (aside from where the underlying vegetation community is composed of 

Rockfield) on Figure 9 (appended to this Memo) before snow grooming can 

commence.  Grooming must cease when snowpack reduces below a depth of 

40 cm. 

(b) No grooming of natural snow trails, aside from those where the underlying 

vegetation community is composed of Rockfield) can occur once certain 

snowpack conditions are reached in the surrounding Doolans Right Branch 

Creek upper basin; the thresholds relating to snowpack conditions are to be 

determined in consultation with an ecologist, hydrologist, and 

avalanche/snowpack specialist. 

Snowmaking and Grooming Management Plan 

(c) No later than six months prior to snow making or snow grooming occurring within 

the Doolans Basin ski area, the consent holder must prepare and submit an 

Operational Ecology Effects Monitoring and Management Plan to the 

Department of Conservation for certification. 

(d) The objective of the Snowmaking and Grooming Management Plan is to identify 

how the potential adverse effects of snow making and snow grooming on the 

terrestrial ecology and biodiversity values are to be monitored and managed for 

the duration of these activities occurring.  

(e) To achieve this objective, the Snowmaking and Grooming Management Plan 

must include: 

(i) Detail of the monitoring to be implemented by the Consent Holder to 

monitor the effect of snow making and snow grooming; 
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(ii) Set out the trigger levels for remedial actions to be implemented if the 

monitoring shows adverse effects; 

(iii) Document the remedial actions (such as rotating snow grooming or 

ceasing snow grooming) to be implemented by the Consent Holder if the 

monitoring identifies an adverse effect on vegetation communities 

where snowmaking and grooming is occurring; and 

(iv) Set out the process for compensating for adverse effects if the monitoring 

required by (i) identifies an adverse effect, and the operational measures 

implemented (iii) do not reduce the adverse effects. 

(f) The monitoring required by (e)(i) must include: 

(i) Baseline vegetation plots must be surveyed before grooming starts on 

groomed trails and ungroomed control sites; 

(ii) Baseline vegetation plots must be surveyed before snowmaking starts, 

and are to be located between the disturbance edge, extending out to 

100 m. 

(iii) Subsequent surveys must then be undertaken on an annual basis for the 

first five years following the commencement of snow grooming and snow 

making, and on a five yearly basis thereafter. 

(iv) The surveys required by conditions (f)(i) to (f)(iii) must include the following 

requirements: 

(A) For snow grooming: A minimum of ten control and ten affected 

(10 x 10 m) plots within each affected vegetation type. For 

snowmaking, a minimum of ten quadrats every 10 m out to 100 m 

on the transect; there must be a minimum of 10 transects across 

an altitudinal range.  

(B) Each plot must permanently marked to be accurately repeated. 

(C) Each plot must record presence and overall vegetative cover of 

every plant species across all present strata within the respective 

quadrats, suitable for comparison across years and suitable for 

detecting structural and compositional change in vegetative 

cover; and 
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(D) The surveys must be undertaken by a suitably qualified and 

experienced ecologist.  

(g) The Snowmaking and Grooming Management Plan must document the 

remedial actions, and/or compensation to be implemented, if the monitoring 

shows vegetation change of affected plots shifts by more than 10% and is not 

similarly reflected in control plots.  

Snowmaking and Grooming Management Plan Reporting 

(h) The results of any long-term monitoring must be published in a peer reviewed 

scientific article every 10 years and then a final article at the end of the 

concession.  

Invertebrates  

Indirect Effects 

68. Dr Watts, on behalf of the Department of Conservation, raises similar matters to that 

raised by Dr Walker regarding unassessed indirect effects on invertebrate populations 

(paragraphs 28 – 61). It is expected that given that the primary drivers of invertebrate 

health are soil, litter, and habitat quality and retention, the mitigation measures provided 

in paragraph 65 above will also appropriately reduce the residual magnitude of effect 

to Negligible, resulting in Low level of effect attributable to Threatened invertebrate 

species and a Very Low level of effect against invertebrate species with an ecological 

value of High or lower.  

Direct Effects 

69. Excluding the matters raised in paragraph 68 above, it is understood that Dr Watts and 

Dr Liddell broadly agree with the assessment of direct effects assigned to the 24 

invertebrate taxa classified as Unclassified, Data Deficient, At Risk, or Threatened, noting 

that the effects vary by species and effect (Dr Watts SOA paragraph 24 – 26; Dr Liddell 

Section 4.8).  

70. Dr Watts expresses that underlying abundance data should have been reported 

explicitly. Although Appendix D of the TEcIA provides some abundance data, specific 

abundance analysis was not undertaken. We have prioritised Unclassified, Data 

Deficient, At Risk, or Threatened species throughout the assessment of effects, assigning 

a conservative association based upon the location and habitats each species was 

identified within or suspected to inhabit. This is reflected throughout the mitigation and 

residual effects assigned to each species relative to the potential effect, and in turn, 
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likely provides an overestimation of the localities in which ‘notable’ species occur and 

the perceived effects. The prioritisation and conservative allocation to all potential 

communities negate the need for greater abundance data. 

71. It is further noted that residual adverse effects are expected across a wide range of 

invertebrate taxa and various mechanisms of effects and the currently proposed 

remedial measures are not commensurate with the effect likely to be incurred, and 

compensation is required to address residual effects (which is discussed in the evidence 

of Dr Bramley). This is explicitly stated in the TEcIA (Table 18 and Section 7 of the TEcIA).  

1.1.1 Lowest Resolution Taxonomic Units (LRTU’s) vs Recognisable Taxonomic Units (RTU’s) 

72. Dr Watts (paragraph 21) noted the use of Lowest Resolution Taxonomic Units (LRTU’s) vs 

Recognisable Taxonomic Units (RTU’s). RTUs were used by the expert entomologists in the 

identification of collected specimens, and voucher specimens have been retained for 

every RTU perceived to differ from the University of Canterbury collections. While the use 

of RTU’s was not explicitly stated within the TEcIA and each was not specimen placed 

within the datasheet into separate RTU groups, most of the RTUs were widely distributed, 

specifically where invertebrates were perceived to be potentially 'rare', effort was 

undertaken to highlight this (e.g Huttonia sp., Pasiphila sp.n). 

Survey times 

73. Dr Watts has expressed concerns regarding the timing of invertebrate survey efforts, 

although recognises the limitation in seasonal sampling practicality within alpine 

locations (paragraph 22). Also “accept[ing] that February–March sampling will detect a 

substantial component of the active alpine invertebrate fauna and that desktop review 

can provide useful information on taxa that may not be readily detected during field 

surveys” (paragraph 22). However, Dr Watts maintains that additional early or late 

seasonal sampling may detect additional species than those collected. Similarly, Dr 

Liddell (Section 4.8) acknowledges the limitations in invertebrate sampling period 

provided by e3s, although notes that additional sampling would provide more robust 

sample of collection data. We consider that the approach taken is acceptable and 

robust, in terms of the sampling window utilised, for the following reasons: 

(a) For the target Lepidoptera species, the sampling period of February-March was 

preferable, falling well within the flight periods for the majority of taxa. This is 

similarly reflected for Orthoptera and Coleoptera taxa, with work undertaken 

during periods of weather when these taxa are active. Due to the nature of 

unfavourable and unpredictable weather conditions in alpine zones, weather 

windows were maximised within periods of favourable conditions.  
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(b) We note that sampling generally cannot be completed earlier or later due to 

extensive coverage of snow and variable wind and rain temperatures during 

spring and autumn months. Specifically, both sampling periods (2025 & 2026) 

observed isolated and persistent areas of snow with more extensive areas being 

prevalent prior to the dates the field work was undertaken on.  

(c) It is acknowledged that there may be a small series of taxa which are under-

represented by alpine sampling timeframes. However, as is common for 

Ecological Impact Assessments, this is dealt with via desktop review, with a larger 

range of additional taxa incorporated via desktop review, with a focus on 

identifying species with a threat classification greater than Not Threatened under 

the New Zealand Threat Classification System (NZTCS) and/or that are 

considered to be of ecological significance within the context of the Ecological 

District, and whose conservation may be at increased risk as a result of the 

project. 

(d) Given the scope of TEcIAs and limitations in alpine sampling (discussed above), 

invertebrate surveys are never expected to detect all invertebrate taxa. 

Consequently, given these standard limitations, a desktop review was 

completed to support fieldwork surveys. The primary focus for both surveys and 

desktop review, was upon groups of invertebrates that can be quantitatively 

assessed under the NZTCS and those that may be susceptible to environmental 

change as a result of behavioural or life cycle dependencies. 

74. Dr Liddell (Table 1) identifies two occurrences where both Xanthorhoe frigida and 

Pyrausta comastis have been identified as requiring further mitigation within Table 17 of 

the TEcIA and were not appropriately reflected in Table 18 of the TEcIA. This discrepancy 

was also identified by e3s following lodgement. We provide the following comment to 

address the matter: 

(a) Xanthorhoe frigida has been reclassified in the lasted revision of the NZTCS 

(Hoare et al., 2026) from Threatened – Nationally Vulnerable to At Risk – Declining 

(reflecting a High ecological value score, rather than Very High). This has 

implications on the TEcIA assessment. Although this change was identified in 

Section 4.3.3 of the TEcIA this was not carried throughout when updated. 

(i) With specific regard to the effect associated with operational noise, the 

now High ecological value and the Low magnitude of effect now results 

in a Low level of effect. It is therefore not required to be specified in Table 

18 of the TEcIA. 
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(b) Pyrausta comastis should be reflected in Table 18 of the TEcIA with an assessed 

Moderate level of effect associated with operational noise. This magnitude of 

effect remains unchanged from that of Table 17 of the TEcIA, as no appropriate 

mitigatory actions were identified. Thus P. comastis does have a Moderate 

residual level of effect. 

(c) The magnitude of effect specifically relating to the effect of light on Xanthorhoe 

frigida and Pyrausta comastis has not been consistently applied within Table 17 

of the TEcIA. All other nocturnal species are expected to experience a Low 

magnitude of effect given the artificial lighting will predominantly occur during 

winter operations when these species are unlikely to experience detrimental 

effects. In autumn, only if due to unforeseen and uncontrollable circumstances 

that summer construction is delayed will there be lighting in the morning and 

evening. This reflects an error in the magnitude of effect applied to both 

Xanthorhoe frigida and Pyrausta comastis which should be stated as a Low 

magnitude of effect; therefore, reflecting a Moderate level of effect upon 

Pyrausta comastis (resulting from a Very High ecological value) and should be 

specified in Table 18. Similar to paragraph 74(a)(i), the change to Xanthorhoe 

frigida’s threat classifications subsequently results in a Low level of residual effect 

associated with lighting effects. It is therefore not required to be specified in 

Table 18 of the TEcIA. 

Avifauna 

75. Dr Liddell (Table 1) challenges the residual effects relating to kea (Nestor notabilis) 

associated with noise and light effects. The rationale prior to mitigation is that “kea are 

highly intelligent and inquisitive birds that are likely to be drawn into unusual or new 

activities by noise and visual cues, including light and objects/structures. Without 

mitigation kea may cause direct or inadvertent harm to themselves and detrimentally 

alter their natural behaviour”. Although light was unintentionally not included in Table 

18, the effects of this are directly comparable to that of operational noise and increased 

human presence and skifield operation, noting that the unmitigated enticement to 

areas as a result of these mechanisms is the issue, not the mechanism itself. Mitigation 

has been provided for these potential effects within the TEcIA and is supported by both 

Mr Dale (paragraph 66) and Dr Weston (paragraph 23) with the addition of minor 

alterations suggested by Dr Weston (paragraph 35). Although the proposed mitigation 

for kea may help with kea interactions resulting from construction noise, the effects of 

the noise cannot be mitigated and therefore reflect a Moderate residual adverse effect 

as is stated in Table 18 of the TEcIA. 
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76. It is understood that Dr Weston generally agrees with the assessment of effects and is 

satisfied that the proposed mitigation is adequate and appropriately considered in 

regard to all three of the most affected avifauna species (paragraphs 20, 21, & 23). 

Further noting the limited scope for mitigating the loss of foraging habitat (paragraph 

18).  

77. Minor alterations and inconsistencies between the submitted documents were identified 

by Dr Weston (paragraphs 24 – 35). We agree with Dr Weston and specify the agreement 

and/or alterations required below: 

(a) Table 6.4 of the Terrestrial Ecology Management Plan (TEMP) still says “"Relocate 

nests to adjacent undisturbed habitat where avoidance is not achievable" as a 

mitigation and management measure for falcon. We agree that this is not a 

feasible mitigation measure and was updated elsewhere in the Substantive 

Application to reflect a mitigation measure for direct effects on eastern falcon 

nesting that requires at least a 200 m setback around the nest to be established, 

with no attempted relocation of the nest proposed. We agree, the statement 

should be removed from the TEMP. 

(b) Similarly, we agree that the TEMP should be updated regarding the mitigation 

measure relating to pipit nesting to reflect Resource Consent Condition ECO 22B 

part e) “Vegetation must be reduced within the disturbance footprint to a height 

of 20 cm in locations, identified by a suitably qualified and experienced 

ornithologist, where there is suitable pihoihoi nesting habitat.” 

(c) We agree with Dr Weston (paragraph 28 and 29), that pipit nest located in the 

late stages of the breeding cycle and where chicks are present but unfledged, 

works should avoid the area, applying a minimum disturbance buffer of 50 m 

until the chick(s) has fledged. This expected to be approximately 14 days on 

average.  

(d) As noted by Dr Weston (paragraph 31), all documents should reflect “no longer 

than 5 days prior”, in reference to the number of days prior to works beginning 

that nest surveys for pipit and falcon must be carried out. 

(e) We agree with both of Dr Weston’s comments regarding existing condition 

ECO.22A and ECO.22B (paragraphs 33 & 34). The existing terminology should be 

removed.  
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(f) Further, we agree alterations and additions suggested by Dr Weston (paragraph 

35), specifically that “[all] measures should remain in place throughout the 

lifetime of the proposed permit, not just during construction”. 

78. Mr Dale references effects on cultural values (paragraph 67), noting that “[w]hile the 

proposed measures may adequately manage direct disturbance to nesting kārearea 

and pīhoihoi, this does not necessarily demonstrate that effects on the cultural values 

associated with these taonga species have been adequately addressed.” We agree 

with Mr Dale’s statement. Specifically, while some of these species have an ecological 

value assigned to them under the EIANZ assessment methodology, we have not 

attempted to assign a value for cultural purposes as this is a matter that is best addressed 

by mana whenua.  

Alternative Reservoir Location  

79. As part of the site selection and footprint design phase, e3s was asked to investigate an 

alternative reservoir location (‘Option 2’), approximately 150 m northeast of Tarn 3. The 

proposed location (‘Option 1’) is situated within a natural cirque depression, otherwise 

referred to as Tarn 3. Figure 10  (appended to this Memo) shows both reservoir options 

and the earthworks associated with establishing access.  

80. Detailed earthworks designs were not developed for Option 2 following a preliminary 

assessment of the terrestrial ecological values present. Accordingly, the access track 

shown represents the most likely alignment and the minimum anticipated disturbance 

footprint required to provide vehicle access. Given the steep terrain traversed by this 

alignment, additional cut-and-fill earthworks would likely have been required, further 

increasing the disturbance footprint. 

81. An access alignment above Tarn 3 was not considered appropriate or practicable, as 

this would have traversed areas supporting Pachycladon novae-zelandiae, 

Brachyscome longiscarpa and Raoulia hectori var. mollis. These are all species that are 

sparsely distributed throughout the study area and represent some of the only individuals 

recorded by e3s. The unstable terrain in this area would also have presented a risk of 

indirect adverse effects on the tarn regardless.    

82. Table 1 summarises the estimated direct disturbance to vegetation communities and 

other ecological features under each option. Option 2 was estimated to require 

approximately twice the total disturbance area of Option 1 (19,572 m² compared with 

9,516 m²). Excluding the tarn and associated aquatic features, terrestrial habitat loss 

under Option 2 would be approximately 3.3 times greater than under Option 1. 



P a g e  | 34 

Arrow Lane Arrowtown • Ph: (03) 409 8664 • www.e3scientific.co.nz 

83. The selection of Option 1 would avoid approximately 1.0 ha of additional direct 

disturbance relative to Option 2. This represents an important avoidance measure, 

reducing the extent of indigenous habitat loss and the associated reliance on 

mitigation, offsetting or compensation to address residual adverse effects. This is 

particularly relevant where effects on indigenous plant populations and specialised 

terrestrial invertebrate assemblages may already represent adverse residual effects (as 

shown in Table 18 of the TEcIA). 

Table 1: Direct disturbance to various affected vegetation communities. 

Vegetation Community 

Ecological Value (as 

per the TEcIA) 
Option 1 Area 

(m2) 

Option 2 Area 

(m2) 

Snow tussock grassland Very High 2,279 15,967 

Rockfield High  927 331 

Cushionfield Very High 1,354 3,274 

Tarn Very High 4,880 0 

Waterway Very High 54 0 

Rocky outcrops Very High 5 0 

Riparian wetland Very High 14 0 

Seepage Very High 3 0 

Total  9,516 19,572 

84. The ecological survey recorded relatively high numers of Carex kirkii var. kirkii (At Risk – 

Naturally Uncommon) within the proposed direct disturbance footprint of Option 2. 

Without mitigation, this option would result in a reduction in the known population of this 

species within the study area, particularly given that it was generally recorded at low 

abundance in the surrounding snow tussock grassland. The larger disturbance footprint 

under Option 2 would also increase the potential loss of other high-value plant species 

associated with the Snow tussock grassland and cushionfield communities. 

85. Although the magnitude of effects on the three most extensively affected terrestrial 

communities Snow Tussock Grassland, Rockfield and Cushionfield) may be comparable 

between options, the greater extent of disturbance under Option 2 would result in 

greater overall residual adverse effects.  

86. Option 1 would result in the loss of limited habitat for avifauna and comparatively less 

terrestrial invertebrate habitat. Of the effected communities, the Snow Tussock 

Grassland and Cushionfield communities were recorded as supporting the greatest 

numbers of Threatened, At Risk, Data Deficient or Unclassified invertebrate species (12 
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and 7 species, respectively). The greater loss of these communities under Option 2 would 

therefore increase the potential for adverse effects on these invertebrate assemblages 

and increase residual ecological effects. 

87. Option 2 would also intersect a known area actively patrolled by kārearea/eastern 

falcon (Falco novaeseelandiae novaeseelandiae), increasing the potential for 

disturbance or displacement associated with any nesting attempt. In addition, Option 2 

would result in a greater loss of high-quality nesting and foraging habitat for New 

Zealand pipit. 

88. Given the substantially greater direct vegetation and habitat loss associated with 

Option 2, indirect effects, including habitat fragmentation, construction noise, lighting 

and edge effects, would also be expected to be greater. 

89. Overall, in e3s’s opinion, Option 1 represents the ecologically preferable reservoir 

location in terms of terrestrial ecological values. This conclusion reflects the greater direct 

habitat loss, impacts on notable plant populations and potential disturbance to 

avifauna associated with Option 2. Further, Tarn 3 does not meet the criteria for 

classification as a wetland (paragraph 36 – 40 of this memo) and it is not considered to 

make a material hydrological contribution to downstream wetlands, streams or wider 

ecosystem function. Accordingly, its presence does not alter the comparative 

assessment of terrestrial ecological effects. 

90. It is understood that in response to comments from DOC, NZSki are exploring the 

potential of providing the water take from Lake Alta in addition to the existing take 

allocated from that location. We understand this addressed in the evidence of Ms 

McQuillan and Ms Badenhop. We do not comment on the hydrological, water quality, 

or freshwater ecological implications of this proposal as these matters lie outside our 

expertise. However, we provide the following high-level review, regarding the terrestrial 

ecological values likely to be impacted as a result. Based upon the assumption that all 

trenching will be located within areas previously disturbed or within the same alignment 

as the existing pipeline: 

(a) The proposal will result in a reduction to the direct disturbance footprint of 

terrestrial ecological values within the Doolans, specifically removing the 

disturbance associated with the water take access road and water storage 

infrastructure.  

(b) The proposed earthworks will be co-located within the proposed services trench 

into the Doolans to supply water as far as the base building. Therefore, the only 
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additional disturbance will be associated with upgrading of the existing pipeline 

from the top of the Alta Chairlift to Lake Alta).  

(i) No formal survey of the additional work has been undertaken in 

association with the provided TEcIA. However, it will be located within an 

existing area that has already been disturbed (including a wetland) and 

had vegetation rehabilitation, which has regenerated well over a period 

of a number of years and provides a benchmark for what can be 

expected following remediation.  

(ii) Provided the remediation efforts achieve similar results, as can be 

expected, we consider the associated magnitude of effect of 

vegetation/habitat loss could be Negligible. Specifically, as it can be 

expected to reflect similar baseline conditions both prior to and following 

disturbance (following an initial time lag in regeneration rates and 

isolated attrition).  

(iii) This said, all mitigatory actions associated with vegetation and species-

specific translocation, wetland hydrological function, monitoring, 

avifauna management, and erosion and sediment control will need to 

be implemented and adhered to.  

(c) The brief summary of the terrestrial implications stated above (paragraph 90) 

does not account for unknown variables resulting from the lack of formal survey 

information in the area, and as such cannot be assessed fully without further 

lizard, invertebrate, avifauna and vegetation survey data and analysis.  

91. The preceding discussion addresses the matters raised within the Statement of Evidence 

or Statement of Advice of DOC, CODC, ORC, and Kā Rūnaka Technical Experts in 

relation to the TEcIA prepared by e3s. The matters discussed above do not alter the 

overall conclusions and outcomes of the TEcIA, which remain valid unless otherwise 

stated. We acknowledge that the residual adverse effects requiring offsetting and 

compensation are addressed separately by Dr Bramley.  
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Figure 1: The location of an ecologically similar basin within the Ecological District above 1100 m asl, showing vegetation communities similar to the 
upper Doolans Right Branch basin, inferred from aerial review. The aerial images top left and right are the same (with and without polygons); the 
same applies for the bottom left and right aerial images. The 1100 m asl mark is shown by white outline. *Snow Tussock Grassland is in general the 
most common/dominant vegetation community between the other polygons.  
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Figure 2: The location of multiple basins (1-6) ecologically similar to that shown in Figure 1a and the upper Doolans Right Branch basin, within the 
Ecological District above 1100 m asl (inferred from aerial review). The 1100 m asl mark is shown by while outline. 
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Figure 3: The location of multiple basins (7-10) ecologically similar to that shown in Figure 1a and the upper Doolans Right Branch basin, within the 
Ecological District above 1100 m asl (inferred from aerial review). The 1100 m asl mark is shown by while outline.  
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Figure 4: A selection of basins at high elevation with a southern aspect across the Ecological 
District. These include the upper Doolans Creek Left Branch, a mid-branch of the Doolans Creek 
Left Branch, Lake Hope valley and another to the east, the uppermost true left branch of the 
Nevis Burn, the upper left and right branches of Staircase Creek, and the upper end of 
Drummond Creek. The 1100 m asl mark is shown by while outline.   
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Figure 5: All tracked activity routes from Strava across the Ecological District above 1100 m asl. 
The 1100 m asl mark is shown by while outline. The brighter the colour the greater the number of 
activity routes.   
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Figure 6: All deliberately formed routes of a lesser quality than a sealed road across the 
Ecological District (black dashed lines) and visible informal tracks (numbers 1 to 5) surrounding 
and into the upper Doolans Creek Right Branch basin (green dashed lines and insets) above 
1100 m asl.  The 1100 m asl mark is shown by while outline. 
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Figure 7: All deliberately formed routes of a lesser quality than a sealed road across the 
Ecological District (black dashed lines) and visible informal tracks (numbers 6 to 8) surrounding 
and into the upper Doolans Creek Right Branch basin (green dashed lines and insets) above 
1100 m asl.  The 1100 m asl mark is shown by while outline. 
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Figure 8: All deliberately formed routes of a lesser quality than a sealed road across the 
Ecological District (black dashed lines) and visible informal tracks (numbers 9 to 11) surrounding 
and into the upper Doolans Creek Right Branch basin (green dashed lines and insets) above 
1100 m asl.  The 1100 m asl mark is shown by while outline. 
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Figure 9: Proposed groomed trail network (green outline).  

 

Figure 10: Reservoir locations. 
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Appendix A: Naturally uncommon ecosystems – recommendations for updating the list 
(Brownstein et al., 2025) 
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1.0 Introduction
Manaaki Whenua Landcare Research is updating the classification of Naturally-Uncommon Ecosystems 
that have previously been described and ranked by:

• Williams et al. (2007) provided the rationale for the list.
• The threat status of each ecosystem was assessed by Holdaway et al. (2012) using the IUCN red- 

list criteria.
• The most recent overview of the naturally uncommon ecosystems was prepared by Wiser et al. 

(2013).

These assessments recognised five naturally rare geothermal ecosystems:

Acid rain systems
Hydrothermally-heated ground (now cool) 
Heated ground (dry)
Geothermal streamsides 
Fumaroles

The last four of these were assigned a threat status of 'Nationally Critical' by Holdaway et al. (2012).

Geothermal wetland is not included in the above categories. It should also be noted that the above 
categories identified 15 wetland ecosystem types as being naturally uncommon but geothermal 
wetland was not one of these. The omission of geothermal wetlands has become quite important 
when assessing the values of geothermal sites for resource consents and other activities where the 
loss and decline in condition of this habitat type is a potentially significant issue. We have addressed 
this by stating that while geothermal wetlands have not been captured in previous assessments, they 
do nevertheless meet the criteria for a naturally uncommon ecosystem. Geothermal wetlands also 
provide habitat for many of the special plants that occur in geothermal habitats.

We also provide brief comments on the previously-described ecosystem types and suggest some 
changes to names, and also suggest some potential rationalisation of types.

At this stage we have not commented on the species included in descriptions of geothermal habitat 
types currently presented on the Manaaki Whenua Landcare website (https：//www.landcareresearc

iermaiL but some clearly require updating to be more 
representative of the species that actually occur in these habitat types. This could be addressed in a 
future exercise.

co.nZi

Contract Report No. 7475 / February 2025 1Wildlands © 2025



�

�������

Comments on the review of geothermal aspects of naturally uncommon ecosystems

2.0 Extent
The most recent estimate for the national extent of geothermal habitat (terrestrial and wetland) is 
1,300-1,400 hectares (Wildland Consultant 2020,2023, and 2024), which means that it is not necessary 
to split habitats into smaller classes to meet the criteria for a nationally uncommon ecosystem.

Most geothermal habitat occurs in the Waikato Region, as does geothermal wetland. Wildland 
Consultants (2023) recently mapped and described all geothermal sites in the Waikato Region, 
identifying c.113 hectares of geothermal wetland vegetation and habitat. There are also areas of 
geothermal wetland in the Bay of Plenty Region and a very small area in the Northland Region.

Based on staff knowledge and recent assessments (Wildland Consultants 2020) at Waimangu 
(Wildland Consultants 2024), we estimate that there is probably less than 30 hectares of geothermal 
wetland in the Bay of Plenty Region. Small areas of geothermal wetland occur at other sites throughout 
New Zealand, but the total area would be very small. Our estimate is that there would likely be less 
than 150 hectares of geothermal wetland, nationally.

3.0 Threats
There has previously been a number of threats to geothermal wetland sites in the Waikato and Bay of 
Plenty regions including drainage, conversion to farmland, industrial and urban development, pest 
plant invasion (particularly willows and alder), forestry activities on margins, development of the 
underlying geothermal reservoir for electricity generation, flooding due to hydro dam development, 
impacts of pigs and other pest animals, and herbicide overspray. Many of these factors remain active 
threats at various sites.

4.0 Variation in Geothermal Wetlands
Factors Influencing Variability

It should be noted that geothermal wetland is an extremely variable habitat type. This variation 
includes features such as the character of the geothermal system the wetland occurs in, water 
chemistry, temperature variation of different springs or seepages, water depth, altitude, distance 
inland, landform, and adjoining features such as lakes. For example, acidity is a key attribute that 
influences plant species presence (and distribution).

Because of the varied character of sites, it is useful to identify geothermal wetlands in a broad sense, 
so that all the different types are captured.

Vegetation Structure

Geothermal wetlands are known to support the following vegetation structural classes:

Sedgeland
Rushland
Herbfield
Reedland
Shrubland
Algal mats

Contract Report No. 7475 / February 2025 2Wildlands © 2025



�

�������

Comments on the review of geothermal aspects of naturally uncommon ecosystems

5.0 Representative Examples
The following are representative sites for geothermal wetlands:

Waikato Region

Waikite
Waiotapu (south end near Lake Ngakoro and Lake Orotu) 
Waihunuahuna springs (edge of Lake Ohakuri)
Waikato River Springs, nearTutukau Bridge 
Waipahihi Valley (Wairakei Tauhara Geothermal System) 
Tokaanu Lakeshore Wetland

Bay of Plenty Region

Waimangu - lower valley wetland 
Ngapuna (edge of Lake Rotorua, Rotorua) 
Parengarenga Wetland (Lake Rotoiti)
Waitangi Soda Springs (south of Lake Rotorua) 
Tukuri

Northland Region

• Ngawha

A selection of site photographs is provided in Appendix 1.

6.0 Key Species 
6.1 Vascular plants

Examples of key species associated with geothermal wetlands include (Threatened or At Risk rankings 
are from de Lange et al. 2023):

• Christella aff. dentata (b) (AK 126902; "thermal") (Threatened-Nationally Endangered).
• Cyclosorus interruptus (At Risk-Declining).
• Thelypteris confluens (At Risk-Declining).
• Nephrolepis flexuosa (At Risk-Naturally Uncommon).

The conservation status of many of these species would be higher if regional rankings were to be 
applied for the Bay of Plenty, Waikato, and Northland Regions.

Also, various species outside their usual natural range occur in geothermal wetlands, including species 
of coastal sites occurring inland, or with unusual latitudinal and elevation ranges such as:

• Sea rush (Juncus kraussii subsp. australiensis).
• Oioi (Apodasmia similis).
• Arrow grass (Triglochin striata).

Contract Report No. 7475 / February 2025 3Wildlands © 2025
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Avifauna6.2

In addition to many common water birds, the following are known to utilise geothermal wetlands 
(Threatened or At Risk rankings are from Robertson et al. 2021).

• Botauruspoiciloptilus (matuku-hurepo/Australian bittern): (Threatened-Nationally Critical).
• Bowdleria punctata vealeae (koroatito/North Island fernbird): (At Risk-Declining).
• Zapornia tabuensis tabuensis (puweto/spotless crake): (At Risk-Declining).

7.0 Previous Definitions of Geothermal Wetland
There are existing definitions for geothermal wetland, including:

• "Permanently or intermittently wet areas, shallow water, or land water margins that support a 
natural ecosystem of plants adapted to wet conditions, and in which some or all of the water is 
geothermally sourced" (Merrett and Clarkson 1999).

• "A wetland hydrosystem where the dominant function is geothermally heated water. The Resource 
Management Act (1991) defines geothermal waters as those heated by natural phenomena to 
30 degrees Celsius or above. Geothermal wetlands may have water temperatures below this, but 
must be considered geothermal due to the chemical composition of the water. Geothermal 
wetlands are permanently or intermittently wet areas, shallow water, or land water margins that 
support a natural ecosystem of plants that have compositional, structural, and/or growth rate 
characteristics determined by current or former inputs of geothermally derived water." (Clarkson 
et al. 2004).

• "A hydrosystem where volcanic activity produces hot surface waters, or heated soils (30 C or more) 
or where geothermal chemistry affects wetland habitats." (Johnson and Gerbeaux 2004).

8.0 Suggested Definition of Geothermal Wetland
To provide a description of geothermal wetland, we have followed the layout used to describe 
naturally uncommon ecosystems, e.g. Williams et al. 2007, Holdaway et al. 2012, Wiser et al. 2013, 
and on the Manaaki Whenua Landcare website:

Inland (including coastal to alpine), regularly high water table (permanently or 
ephemerally wet), with elevated temperatures, sourced at depth and also due to 
overflows, with higher temperatures and different chemistry than natural surrounding 
land.

9.0 Comments on other geothermal ecosystem types
Geothermal Steamy Habitat

Merrett and Clarkson (1999) used the term 'Atmospheric Influence' and identified two types.

(a) regular toxic gas emissions to the extent that vegetation growth is negatively influenced 
(e.g. Whakaari/White Island), or

Contract Report No. 7475 / February 2025 4Wildlands © 2025
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(b) a warm micro-climate created by hot-springs discharge (e.g. the fern Christella aff. dentata 
("thermal") occurs along the margins of hot streams where the atmosphere is influenced by 
steam).

Acid rain could still be a sub-type under type (a) above but, due to the rarity of geothermal systems 
nationally, combining these together may prove more useful from a management perspective and 
would help to ensure that no rare geothermal ecosystem sub-types are omitted.

The title for the type 'geothermal streamsides' is a poor descriptor of the habitats it represents. It is 
also intended (based on the description on the Manaaki Whenua Landcare website) to include hot 
spring margins that occur in the geothermal streamside ecosystem type. Geothermal streamsides are 
obviously totally reliant on the presence of a heated stream with associated steam influence on the 
margins. The name could be altered to reflect the key role of heated streams.

'Hydrothermally-heated ground (now cool)' and 'heated ground (dry)' work well within the naturally 
uncommon ecosystem framework. However, it is suggested that the term 'geothermal' is added to 
these titles, as this will make it clear that they are linked to a below ground heat source (at depth, from 
the Earth's heat), and not solar radiation, or other human influences. Suggested titles are.

• Previously geothermally-heated ground (now cool).
• Geothermally heated ground (dry).

A summary of suggested changes to geothermal habitat type names from Williams etal. 2001; 
Holdaway etal. 2012; and Wiser etal. 2013 is presented in Table 1.

Table 1 - Suggested name changes for naturally rare ecosystems as per Williams et al. (2001); 
Holdaway et al. (2012); Wiser et al. (2013).

Uncommon Ecosystems (Williams et al. 2001; 
Holdaway et al. 2012; Wiser et al. 2013)______ Wildlands Recommendation

Hydrothermally-heated ground (now cool) Previously geothermally-heated ground (now cool)
Heated ground (dry) Geothermally-heated ground (dry)
Geothermal streamsides Geothermal streams and streamsides and spring and 

margins__________________________________________
Fuma roles Fumaroles
Acid rain systems Geothermally-derived natural atmospheric systems
Not assessed Geothermal wetland

Other Geothermal Habitats

Other geothermal habitat types 'missing' from the five currently-recognised rare geothermal 
ecosystems include:

• Mud pools.
• Geothermal lakes.

Contract Report No. 7475 / February 2025 5Wildlands © 2025
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Appendix i: Example photographs of geothermal wetlands
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Plate 1 - A relatively large geothermal wetland occurs at the southern end of the 
lake Ngakoro, Waiotapu, Waikato Region. The wetland provides habitat for special 
plant and bird species. Photograph: Chris Bycroft/Wildland Consultants 2023.
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Plate 2 — Geothermal wetlands occur on the margins of Lake Ohakuri at Waihunuhu 
Inlet, Orakei Korako Geothermal System, Waikato Region.
Photograph: Chris Bycroft/Wildland Consultants 2023.
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Plate 3 - There are relatively large areas of geothermal wetland in the Waikite Valley located 
in the Waikato Region. The wetland provides habitat for many of the special geothermal fern 
species. Photograph: Chris Bycroft/Wildland Consultants 2023.
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Plate 4 — Geothermal wetland at Otumuheke Stream in 2012. The springs in this wetland 
have retreated down the valley due to subsidence. Most of the wetland has since dried up 
and it is no longer wetland. Previously well over 1,000 Cyclosorus interruptus plants were 
present. Photograph: Chris Bycroft/Wildland Consultants 2012.
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Plate 5 — Geothermal wetlands at Tukuri near the township of Kawerau, Bay of Plenty 
Region. Photograph: Sarah Beadel/Wildland Consultants 2024.
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Plate 6 — Mats of algae occur on geothermal sinter near a small geyser at 
Waimangu, Bay of Plenty Region. Ferns such as Nephrolepis flexuosa, usually a 
species of warmer climates, occurs on wetland margins.
Photograph: Sarah Beadel/Wildland Consultants 2024.
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Plate 7 — Geothermal wetland at Waimangu, Bay of Plenty Region. 
Photograph: Chris Bycroft/Wildland Consultants 2024.
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Plate 8 — Geothermal wetland alongside theTarawera River, Tarawera Forest, Bay 
of Plenty Region. Photograph: Chris Bycroft/Wildland Consultants 2019.
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���������� !�!�"�##$�%&$���'%�(��)$�*�#$)+,�&+��%������-)$$�.��$)/�)$�#���)/�0!�1234546�7438�9:;<=:>��?@�AB@C�DEFGC@HF�ICJJKCLEKC�MENI�FLC�O@PKQGCG�FERC�EJLCN�JBN@F�O@�JLC�GCSO@OJOE@T�CUC@�JLEQVL�JLCW�GE�@EJ�LBUC�B�VKBPOBK�ENOVO@�MLC@�WEQ�KEEI�BJ�DXY�RBZF�ES�VKBPOBK�GCZEFOJF�B@G�GE@HJ�FJNOPJKW�SOJ�JLC�PNOJCNOB�SEN�B�ICJJKCLEKC�VCEKEVOPBKKW[�\EMCUCNT�FLC�FQFZCPJF�JLCW�BNC�FJOKK�ES�VKBPOBK�ENOVO@�B@G�LBUC�LBG�FQ]FĈQC@J�ZNEPCFFCF�EPPQN�EUCN�JLC�JEZ�_FQPL�BF�CBNJL̂QBIC�SBQKJO@V�SEN�JME�JBN@F�O@�`BNK]ENEQVLT�EN�\EKEPC@C�BKKQUOBK�ZNEPCFFCF�SEN�JLNCC�O@�YEQJLKB@GabJBVEc[��YLC�@EM�LBF�B�SQKK�CdJC@J�B@G�GOFJNO]QJOE@�SEN�ICJJKCLEKCFT�RBZZCG�BF�ZEKWVE@F�B@G�JBN@�PC@JNCF�_PQNNC@JKW�ZNEVNCFFO@V�SEN�ZQ]KOPBJOE@c[�\CN�MENI�FQVVCFJF�JLBJ�ICJJKCLEKCF�BNC�JLC�REFJ�MOGCFZNCBGaB]Q@GB@J�ES�JLC�CZLCRCNBK�MCJKB@GF�_O@�JLC�YEQJL�?FKB@G�BJ�KCBFJc[�\EMCUCNT�JLCW�FJOKK�SOJ�JLC�GCSO@OJOE@�SEN�@BJQNBKKW�Q@PERRE@�_ef[fgh�ES�KB@G�BNCBc[�



�

�������

�����	
���
����������
��������	����	�
�����������������������
����
 !�	���"
�	
������"
 
	#
��
�	�$�%
�&
��
�
	
��'�� �
�� � �
��� �
������������ �����	������%
���
���
���	�(�
#
������� ��	������ �)�� �	���������������*+,-.-/�0123�4-56327�
�����	
���
�
��������
��������	��!����8����
�
��
�� �� �� ��� ������
 ���
����������
�� ����'�� �
�� � �
���� ���������� �� ���%
���
���
���	�(�
#
������� ��	������ ����� �	���������������*+,-.-/�0123�4-56327�



�

�������

�����	
���
������������
�	
������
��
�
	����
�����������
������
	��
������������������� ��
�	���
!���	� �"
��	���#������$%&'(')�*'&+�,-./0-1�

�����	
���
�2��3��
�
	����
������������
���	�	4�	�����������
���$%&'(')�*-+5�6'785+1�



�

�������

����	�
���
���������
����������
���������
�
������������	���������
��
��������
���������������	�
��������������
�
������
�����������
 ���
� ����������!�	�������������������"��������#�������������	������
������������������$��������������������������
���������
������������"���������������������	�
���
���������������%�
���&�������
��	�
������������$�����������������
�
��������		���������������������������
����
������������������
������	�
�����������
��	�
����'�
������
�����
��������
����������
����������
����������	�
���
���������

�()*+,-�./0121�.�*334�-56789-�3:�6;�-8<-7-,69�=->96;4�3;�><-�-4*-�3:�3><-,�=->96;4�?@?>-7?1�A<-�8<3>3?�6,-�:,37�B6C-�D-4*-7-,-�);�><-�E39-?=3,><�F-G,-6>)3;�F-?-,H-�I;3>�:6,�:,37�D-4*-7-,-�J+>K1�A<)?�-56789-�)99+?>,6>-?�<3=�G3789)G6>-4�?37-�3:�><-?-�+;G3773;�-G3?@?>-7?�6,-�=<-;�><-@�L9-;4�);>3�?37-><);*�-9?-�3,�:3,7�73?6)G?1�MNOPQPR�STUV�WPXYVUZ��

[\]̂_̀ab�cd_ed�\]f�g̀hc̀ �ih�ad\]f�ajfe_fa�c_id�idf�ik]la�hl�fjdf[f]\m�cfim\̀nao�

�pqrstu�vwxyzy�v�r{{|�u}~���u�{��~��u��u�ut~���u��~�|�{����u�u|ru�{��{��ut��u��~�|�����u��y���u�



�

�������

�����	
���
����������
��������

������������ ��!�"���#$�
%&'��%�(�)�� �%!�*�+� 

�%!�,-./0�1&&��2�#�30��
�'��'�����4%�'5&�!�'�"'��

64"'��'���%�!'�������!7�
�

89:;<;=>?�@AB=� CAD�9:D>�AC?>�E>;9
FBG=B:A�

EB;=FBH@=B:A�9@FF>A=�CA
D�IB;=:FB9�

J>K>F>A9>;�
LMNO�PQA@RCS� TU>CFBC� ;9F@HV=F>>UCAD�WXYZ[�\]̂�_Ỳà\]̂�bc�d
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jà\Yi\�sjt�hbai_\f�jt�xiY

q\_\ut�w\Yao�\aaZxi\a�gZXX̀
ggib]g�\Ỳ�
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hi]d�hi]̀f�òaabp�giax̀Y�

hi]̀f�hem\Z_̀\�\]̂��
g̀_a\]̂�_r_\Y\f�

\]̂�bc_̀]�pi_m�̂ix\YiX\_
i]q�gmYZ[g�\]̂�{Y\Xbhm

oaaZl�ghht�k̀]_Y\a��bY_m��ga\]̂�s̀t
qt�¡\il\]\p\�nbZ]_\i]

gu�\]̂�p̀g_̀Y]�
¢b]q\YiYb��\_ib]\a�y\Yd

�s̀tqt��\il\Yi]b�ya\i]gu
t��]�_m̀�WbZ_m�
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bc�
�iXmbaag�s���£ut��\Ŷà
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� X̀bgog_̀l��cYbg_�mbaabpg
�

s�iaai\lg�̀_�\at�����ut�
LM¤O�J>D� =@;;:9R� =@;;:9RUCAD �¢\aa�_ZggbXd�qY\gga\]̂�b

c�\[Z]̂\]_�Ỳ�̂_ZggbXd�
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