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1.0 Introduction 

1.1 Background 

Lodestone Energy Limited (LEL) is seeking resource consents under the Fast-track Approvals Act 2024 

(FTAA) for the development of a solar farm on a c. 320 ha area located on part of Haldon Station 

(Figures 1 & 2).  

The site is located on the eastern side of Lake Benmore and south of the outlet of the Tekapo River at 

approximately 370 m elevation. The site is situated within a predominately pastoral setting that has been 

significantly modified from its pre-human state.  

Blueprint Ecology Limited (Blueprint Ecology) was engaged by LEL to provide an expert assessment of the 

actual and potential effects to native lizards with respect of the FTAA substantive applications. This included: 

• Assess lizard species and habitats known or predicted to be present over the site.  

• Assess the actual and potential adverse effects of the construction and ongoing operation of the 

site on the identified lizard values. 

• Provide recommendations on: 

o The necessary methods to avoid and minimise identified adverse effects, and  

o What compensation measures are required to address unmitigated (residual) adverse 

effects. 
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Figure 1. Site boundary (white line).  
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1.2 Project Description 

A detailed description of the various elements making up the solar farm is set out in the Assessment of 

Environmental Effects (AEE) accompanying the resource consent application document. In summary, the 

development includes the following key components.  

The proposed solar development will consist of arrays of photovoltaic panels and underground cabling 

connecting to a substation which in turn connects to the National Grid transmission line (Figure 2). The 

development area will be fenced with rabbit fencing and grazing of the development area by stock will 

cease. Solar arrays will have a maximum ground cover of approximately 40 % when panels are horizontal 

Solar array coverage is not continuous with a 16 ha clear central strip and smaller areas between arrays 

occurring throughout the site.  

Installation of photovoltaic solar panels will involve insertion of steel piles for support frames and panel 

centres will be elevated 1.5 m above the ground surface (Figure 3). Panels will be located in linear arrays 

with a maximum ground coverage of 40% when panels are horizontal and less when inter array areas are 

included. The total area of disturbance from the proposed solar farm development is 13.19 ha (AgScience 

Ltd 2025). 

The solar farm will operate year-round with minimal daily activity once commissioned. Routine operations 

include system monitoring, scheduled maintenance, vegetation control, and security inspections. Access is 

typically limited to light vehicles via internal access roads. 

Groundcover within row spacing is maintained as pasture or mixed herb species cover to minimise erosion 

and dust. Vegetation is controlled through periodic/targeted mowing or grazing with sheep.  

Ecological enhancement on site includes rabbit-proof fencing of 320 ha and allocating 26.55 ha of the site 

across five zones for conservation enhancement (Figure 4).  
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Figure 2. Solar farm infrastructure layout – solar panels (light and dark blue), s 
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Figure 3. Solar panel array design.  

 

Figure 4. Conservation zone areas across the site (green), site boundary (orange line). 
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2.0 Ecological Context and Site Description 

The site is within the Pukaki Ecological District (Pukaki ED) in the Mackenzie Ecological Region. The Pukaki 

ED is characterised by dry outwash plains below 900 m above sea level (a.s.l.) between the Two Thumb and 

Benmore Ranges (McEwen 1987).  

The existing (present day) vegetation reflects modification following human settlement. Following human 

settlement, particularly European pastoralism, the extent of scrub / low forest and tall tussock communities 

has been reduced, and the extent of short tussockland has increased as a result of an increased frequency 

of fire. Existing short tussock grasslands have been degraded by years of grazing by sheep and rabbits, 

and the introduction and spread of exotic plants (particularly grasses and mouse-ear hawkweed). 

The Pukaki ED mainly comprises degraded fescue tussock grasslands with adventive sweet vernal 

(Anthoxanthum odoratum), browntop (Agrostis capillaris) and hawkweed (Pilosella, Hieracium spp.), some 

of which is oversown and converted to pasture.  

The climate is semi-arid to humid inland, with cold winters and warm summers and average rainfall of less 

than 500 mm. 

The site is situated within Haldon Station, on the eastern margin of Lake Benmore. The site is a flat, dry, rural 

environment at an altitude of 370 m asl. Haldon Station is a highly modified environment, with pivot-

irrigated pasture the dominant landcover to the north of the site. The adjacent land use to the south and 

east of the site is predominantly low producing grassland.  

A review of the relevant regional planning maps and Landcare Research land cover database revealed that 

the vegetation within the site is not legally protected by the Department of Conservation, QEII National 

Trust, Nature Heritage Fund Covenants, Regional Council or Nga Whenua Rahu, and there are no 

Significant Natural Areas within the site.  

The site occurs on a Threatened Land Environment Classification location where > 30% of indigenous 

vegetation is left and < 10% is protected. In these environments, indigenous vegetation is reduced and 

fragmented, and poorly protected (Walker 2015).  

 

. 
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3.0 Desktop Assessment 

The herpetofauna desktop assessment involved a review of existing information to determine which lizard 

species (and their habitats) were likely present over the MWF site. Department of Conservation Bioweb 

Herpetofauna Database records (August 2025) were reviewed to inform our assessment of the potential 

lizard species within the Project Envelope. Records within a 30 km radius were reviewed. Department of 

Conservation Bioweb Herpetofauna Database records show: 

• No lizards within the site. 

• Eight species of lizard within a 30 km radius, with the most common records including McCann’s 

skink (Oligosoma maccanni), southern grass skink (Oligosoma chionochloescens), and Southern 

Alps gecko (Woodworthia "Southern Alps") (Table 1). 

The records indicate that native lizards are relatively common within the landscape in areas with less 

modification, including tussock grassland, rocky river terraces, scree slopes and at higher altitude.  
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4.0 Lizard Habitats 

The site is characterised by a ground cover of bare soil, stones and a dominant cover of introduced plants 

including mouse-ear hawkweed (Hieracium pilosella) and chewing’s fescue (Festuca rubra). Small patches of 

sweet brier are scattered across the site, and where this vegetation provides shading and shelter from wind 

erosion, a groundcover of chewings fescue and ripgut brome (Bromus diandrus) becomes more well-

developed (Figure 4). These small patches of vegetation provide the necessary cover and refuge for smaller 

skink species. In addition to the small patches of sweet brier, there is a boulderfield at the southern portion 

of the site that provides habitat for lizards. Otherwise, the bare soil, embedded rocks, and mouse-ear 

hawkweed dominant areas that make up the vast majority of the site lack the necessary environmental 

conditions for lizards to persist. Farm practices such as top dressing, tilling, and attempts to convert the land 

to pasture has been highly destructive to the ecosystem, with rocks, debris and long vegetation largely being 

cleared, and in turn habitat for lizards.  

The total area of potential lizard habitat within the site was approximately 4.35 ha (43,583 m2) of which 

2.43 ha (24,299 m2) is within the proposed solar farm development footprint. The average size of each lizard 

habitat fragment was 558 m2 (24 m x 24 m) which is negligible in scale. Due to the accuracy of our GPS (+/- 

5 m), and the poor quality of aerial imagery, the boundaries shown in Figure 5 are based on professional 

judgement and should be considered as indicative.  
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Figure 5. Proposed development footprint (blue, black and orange), potential lizard habitat within proposed 
development footprint (red), potential lizard habitat outside of proposed development footprint (green).  
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Plate 1. The typical hieracium dominant low-growing vegetation across the site with minor sporadic patches of sweet 
brier. Photograph taken at the northern end of the site facing west. 

 

Plate 2. Another example of the typical vegetation across the site. Photograph taken at the centre of the site facing 
west. 

 

Plate 3. A complete lack of cover for lizards within the hieracium dominant vegetation means that they cannot persist 
in this environment.  
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Plate 4. A patch of sweet brier with more developed grass ground cover. 

 

Plate 5. ACOs and pitfall traps set within a patch of sweet brier. 

 

Plate 6. A boulderfield within the site.  
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Figure 6. ACO cluster (yellow square), pitfall trap cluster (purple square), site boundary (white line).  
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Figure 7. Manual searching and Visual Encounter Survey (VES) location (blue dot), site boundary (white line). 
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6.0 Lizard Survey Results 

A total of 65 lizards were recorded during the survey including 35 McCann’s skinks, 3 southern grass skink, 

and 27 unidentified skink species. In addition, 10 lizards were recaptured over successive days. 

Unidentified skinks were animals not physically captured. We assume that the majority of these were 

McCann’s skink based on rapid observations of greyer colours and checkerboard-like patterning on their 

dorsal surface, and at least one animal appeared to be a southern grass skink based on browner colours. 

Given the visual similarities between McCann’s skink and southern grass skink, we are cautious to 

definitively differentiate all lizards that were not captured.  

56 lizards were recorded from ACOs, 17 lizards from pitfall traps, and 2 lizards from VES/MHS.  

Where lizards were present, ACOs had an average Catch Per Unit Effort (CPUE) of 19% and a maximum of 

46% at Site 18, where 7 skinks were recorded from 15 checks. In addition, pitfall trap sites had an average 

CPUE of 28% and a maximum of 67% at Site 25 where 4 skinks were recorded from 6 checks. Lizards were 

recorded at one of the VES/MHS sites with a total of two McCann’s skink (assumed from rapid sighting) 

basking within a boulderfield (Plate 6).  

McCann’s skink were recorded at device clusters 3, 4, 9, 10, 12, 13, 15 to18 and 21 to 26, across all habitat 

treatments sampled. Southern grass skink were recorded at device clusters 9, 12 and 25 where there was 

grass cover. No lizards were recorded from device clusters 1,2, 5 to 8, 11, 19 and 20 which were 

predominantly open ground cover environments around small patches of sweet brier.  

The survey results reflected the general understanding of both McCann’s skink and southern grass skink 

abundance, habitat preferences, and occupancy relative to the works footprint. In general, McCann’s skinks 

tend to be common and widespread over the Mackenzie Region and can persist even at the most 

degraded sites, and southern grass skink are less frequently encountered and restricted more to denser 

vegetation. As expected, no lizards were recorded within bare soil and mouse-ear hawkweed.   

The results indicate that any other rarer potential lizard species known to the Ecological District such as 

Canterbury spotted skink, southern long-toed skink, Mackenzie skink, Central Canterbury alpine rock skink, 

jewelled gecko and Southern Alps gecko are highly unlikely to be present within the site or their 

populations are below detection levels. This result is likely to due to the presence of predators, existing 

fragmentation of habitats, and where reasonable vegetation cover or rock areas are present, these areas 

have been highly degraded by historic and current land use.  

The results have been interpreted to assess habitat quality based on the abundance of lizards (CPUE) 

recorded as well as inferring results from other methods within close proximity to each other, and overall 

field observations. This is an assessment based on professional judgement where the results were 

considered in accordance with Appendix 3 of the Canterbury Regional Policy Statement 2013 and National 

Policy Statement for Biodiversity (amended 2025) and the Environment Institute of Australia and New 

Zealand (EIANZ) Ecological Impact Assessment guidelines (Roper-Lindsay, et al. 2018) (hereinafter referred 

to as the EIANZ Guidelines) as follows:  

• Representativeness: Indigenous vegetation or habitat of indigenous fauna that is 

representative, typical or characteristic of the natural diversity of the relevant ecological district. 
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• Rarity / distinctiveness: Habitat of indigenous lizards that is threatened, at risk, or uncommon, 

nationally or within the relevant ecological district or an indigenous lizard species at its 

distribution limit within Canterbury Region or nationally. 

• Diversity and pattern: habitat of indigenous lizards that contains a high diversity of indigenous 

ecosystem or habitat types, indigenous taxa, or has changes in species composition reflecting 

the existence of diverse natural features or ecological gradients. 

• Ecological context: habitat of indigenous lizards that provides or contributes to an important 

ecological linkage or network, or provides an important buffering function  

Habitat quality categories are as follows: 

1. No habitat. Where there is insufficient cover and regular disturbance from farming resulting in 

conditions where lizards are unable to persist. This includes highly modified bare soil, embedded rocks 

with predominantly mouse-ear hawkweed dominant areas. 

2. Low quality habitats are those that are small in scale (<1,000 m2) where only Not Threatened species 

were recorded at a relatively low abundance (e.g., a ≤30% CPUE). Approximately 1.8 ha (17,973 m2) of 

low quality habitat is within the site, of which 1.06 ha (10,639 m2) would be modified by the proposed 

development footprint.   

3. Medium quality habitats are those that are moderate in scale (>1,000 m2) or recorded any At Risk 

species, or Not Threatened species at a relatively high abundance (e.g., a >30% CPUE). Approximately 

2.56 ha (25,610 m2) of medium quality habitat is within the site, of which 1.37 ha (13,660 m2) would be 

modified by the proposed development footprint.   

4. High-quality habitats are those that recorded any Threatened species, or At Risk species at a relatively 

high abundance (e.g., a >30% CPUE).  There is no high-quality habitat within site.  

The survey indicates that the best habitats for lizards are larger areas of sweet brier patches with a higher 

density of grass ground cover. 
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Plate 7. A southern grass skink recorded on site. 

 

Plate 8. A McCann’s skink recorded on site.  
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Figure 8. Lizard records across the site.  
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Figure 9. Proposed development footprint (blue, black and orange), low quality lizard habitat (red), medium quality 
lizard habitat (yellow), site boundary (white).  
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7.1 EIANZ Effects Assessment 

Southern skink is classified as At Risk and is of High ecological value. In contrast, McCann’s skink is 

classified as Not threatened, ubiquitous across the Mackenzie Region, and of Low ecological value.  

Actual and potential adverse effects to lizards after all avoidance measures have been considered include 

the injury/ death of animals during the construction of the solar farm resulting in a short-term reduction in 

the local populations.  

In terms of lizard habitat values affected by the proposed development layout, over 99% of the site avoids 

suitable lizard habitat and there is a total of: 

• 1.06 ha of low value habitat; and 

• 1.37 ha of moderate value habitat.  

 

Within the Pukaki Ecological District within there is c. 22,000 ha area within the surrounding Tekapo River 

outwash gravels that have similar ecological conditions to the site. If the same proportion of this area was 

to have suitable lizard habitat as per the site (i.e., 0.75%), taking into consideration altitude, aspect, 

topography, land environment, and expected vegetation cover, it is estimated that there is a total of 

16,500 ha of suitable lizard habitat within the local environment (Figure 10). 

Works within c. 2.4 ha of lizard habitat (of low and moderate value) at the local scale, is considered to be of 

a magnitude that is ‘Negligible’ i.e., the amount of clearance relative to 1,650 ha of lizard habitat within the 

local area is very, very small and inconsequential.  

“Very slight change from the existing baseline condition. Change barely distinguishable, approximating to 

the ‘no change’ situation; AND/OR having negligible effect on the known population or range of the 

element/feature” 

This extent of lizard habitat relative to what is present within the local environment and Ecological District is 

important to understand the magnitude of an effect. The magnitude of an effect is related to the scale of 

comparison and temporal persistence of the effect. The scale is often related to the scale at which the 

values of an area are considered, which can be national (such as a threat classification), Regional – as in a 

regionally uncommon species or ecosystems, or an Ecological District. A consideration at only an individual 

site level is unusual, not typically relevant and not intended by the EIANZ (2018) guide or Resource 

Management Act (1991) (RMA).  

For this project, there is a considerable net-gain in lizard habitat values. This is because the change in land 

use is expected to cause a significant increase in vegetation cover from rabbit-proof fencing as well as the 

shading from the panels creating a microclimatic effect that increases humidity and soil moisture (Payne 

and Norton 2011). This is expected to result in greater vegetation cover as habitat for McCann’s skink and 

southern grass skink as well as an increase in invertebrates as a key food source for these species. Both 

species are expected to spread and establish across the site in otherwise bare soil and mouse-ear 

hawkweed dominant areas that currently do not provide habitat. At the site’s 320 ha scale, meaningful 

change in lizard values are predicted to occur and the higher value southern grass skink is expected to 

particularly benefit from an increase in vegetation cover.   
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The temporary loss of habitat during construction will contribute to a shot to medium term decline in the 

site lizard habitats, and in order to ensure there is no-net-loss and biodiversity is maintained, ecological 

redress of habitat enhancement and creation should be undertaken at a ratio of at least 1:1.  

The proposed 26.55 ha area proposed for conservation enhancement across the five areas on site 

guarantee a 1:10 increase in habitat value over the long-term.  

  

Figure 10. The site (red), similar environment to the site within Pukaki Ecological District (yellow), Ecological Districts 
(white lines). 
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This management approach will ensure that the vast majority of lizards are relocated, and any residual 

effects associated with lizard injury/ death during construction of the solar farm will be Negligible.  

To result in a no-net-loss in values for lizards, and in this instance a net-gain, the temporary loss of c. 2.4 ha 

of low to moderate quality habitat would be redressed by creating 26.55 ha of habitat within the five 

Conservation Zones within the site (Figure 4). Over time, management through rabbit-proof fencing is 

expected to subsequently result in an increase in vegetation cover providing excellent habitat for lizards 

that remedy the effects of the loss of habitat at a 1:10 ratio such that there is a long-term positive effect with 

regards to lizard habitat values.  

8.0 Conclusion 

The proposed changes in land use on site will result in a significant increase in lizard habitat that greatly 

exceeds the temporary adverse effects associated with the disturbance and loss of lizard habitat values 

within the 2.4 ha of lizard habitat within the proposed solar farm development footprint. 

Following the implementation of a Lizard Management Plan, the actual and potential adverse effects on 

lizards will be positive through an increase in extent and quality of lizard habitats. 

The following action is recommended to ensure that potential adverse ecological effects to lizards from the 

proposed solar farm development are minimised (mitigated) to the extent practicably feasible. These 

initiatives should be incorporated as a consent condition or advice notes, and evidence provided to 

Council that these mitigations have been duly incorporated: 

• The Consent Holder must engage a suitably qualified and experienced practitioner in 

herpetofauna to develop a Lizard Management Plan with the objective to avoid, remedy, or 

mitigate for the potential adverse effects, and where required, offset and compensate for 

residual adverse effects, of the construction and operation of the Project on herpetofauna.  
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Appendix A: Credentials 

All lizard handling was carried out under the Wildlife Act authority 1184641-FAU. 

Mr Payne has over 10-years direct experience surveying native lizards from Northland to Otago. Sectors 

include windfarms, solar farms, national highways, quarries, and subdivisions and has included large scale 

lizard survey designs, development of lizard salvage programs, monitoring, mitigation habitat design and 

specific predator control plans. He has surveyed over 2,000 native lizards of 19 different species, including 

the common potential species within the proposed development area.  

• Qualifications: BSc (Hons) (Biological Sciences) University of Canterbury.  

• Affiliations/ membership; EIANZ, SRARNZ, Nelson Botanical Society 

Current and Previous Wildlife Act Authorities held:  

Auckland salvage: 62230-FAU, 66672-FAU, 70820-FAU. 

Wellington salvage: 81670-FAU, 91371-FAU, 93616-FAU, 102442-FAU, 111140-FAU, 117207-FAU, 117925-

FAU, 120108-FAU. 

Wellington/ Nelson survey: 91417-FAU, 107412-FAU. 

Nelson salvage: 118355-FAU 

Waikato survey: 117601-FAU. 

Canterbury salvage: 98153-FAU. 

National survey: 118461-FAU. 
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Appendix B: Lizard Survey Raw Data 
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from the proposed activity after mitigation/ remediation options have been applied a biodiversity offset or 

compensation should be applied.  

C.5  Managing Uncertainty  

Biophysical impacts are difficult to predict with certainty, but uncertainty stemming from on-going 

development of the Project design and implementation is inevitable, and the environment is variable over 

time. If uncertainties are relevant to the effect assessment, they were stated and approached conservatively, 

to identify a range of likely residual effects and relevant mitigation measures. 

C.6  Cumulative Effects  

Cumulative impacts and effects are those that arise because of an impact and effect from the Project 

interacting with those from another activity to create an additional impact and effect. These are termed 

cumulative impacts and effects. No structured methods were employed to assess cumulative impacts, but 

where relevant descriptions of potential cumulative effects have been provided. 




