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Introduction 

1. My full name is Susan Walker. 

2. I have been asked by the Environmental Defence Society Incorporated (EDS) to 

review and provide comment on the draft conditions of consent for the Haldon Solar 

Farm (Project).  

3. I have previously provided two statements of evidence on the Project, dated 2 

February 2026 and 29 April 2026.  

4. My experience and expertise is set out in those statements of evidence.  

Code of Conduct 

5. I have read the Environment Court code of conduct for expert witnesses, and I have 

prepared this evidence in accordance with that code. I confirm that my evidence is 

within my area of expertise, except where I state I am relying on the evidence of 

another person. I have acknowledged the material and expertise relied on in the 

preparation of this evidence and in forming my opinions. To my knowledge I have not 

omitted to consider any material facts known to me that alter or detract from the 

opinions I express in this evidence.  

Comment on conditions  

6. My comments on the draft Project conditions are enclosed in Attachment 1.  

7. A track changes version of the Conditions, giving eTect to my comments, is attached 

as Attachment 2. 

Susan Walker 

13 July 2026 



Attachment 1 Comment on Draft Haldon Solar Farm Conditions  

13 July 2026 

Panel Dra) Condi.on 
number(s) 

Suggested amendments to Panel Dra) Condi.ons  Comment (references are to the dra) decision) 

3 Add “The Consent Holder must pay the actual and 
reasonable costs incurred by the Department of 
Conserva<on in undertaking the roles assigned to 
them in these Condi<ons”. 

This maAer may need a new stand-alone condi<on, but I have inserted it here. The roles and engagement assigned to the 
Department of Conserva<on in these condi<ons are substan<al and will require meaningful resourcing. Furthermore, because the 
Department’s technical resources are limited and engaged in other conserva<on work, it may need to contract in exper<se to 
advise on some aspects of these condi<ons.  

26 Add to clauses b) and e) that “all areas and buffers 
around ecological values iden<fied on the 
construc<on site are to be avoided by construc<on 
traffic” 

Explicitly refer to areas (to be fenced prior to construc<on) where all access and the use of vehicles and machinery is prohibited 
during construc<on to protect ecological values. 

32 Add a new clause (f) to the purpose of the 
Construc<on Traffic Management Plan “that ‘all areas 
and buffers around ecological values iden<fied on the 
construc<on site are to be avoided by construc<on 
traffic” 
 
 

Explicitly add avoidance as a purpose of the Plan  

33 Add a new clause (q) to maAers that must be included 
in the Construc<on Traffic Management Plan 
“‘methods of iden<fica<on (e.g. a georeferenced 
plan), fencing and signage to ensure that areas and 
buffers around ecological values iden<fied on the 
construc<on site are avoided by construc<on staff and 
their vehicles and machinery” 

Add specifics about methods to ensure avoidance to maAers that must be included in the Plan. 

57, 70, 95, 104  Predator-proof fencing is an untried method and poses unknown and unforeseen risks both to invertebrates and other values that 
could add to the net nega<ve effects of the solar farm. The predator-proof fence proposal does not appear to have been tested 
and is not supported by clear evidence that there will be net benefits.  
 
It would be preferable to approach this experimentally, as part of the Applied Research Programme with (a) a replicated set of 
smaller predator-proof exclosures; (b) the remainder of the Compensa<on Area under landscape-scale predator trapping regime; 
(c) an iden<fied experimental control area with no predator management; (d) appropriate measurement of responses in all areas, 
and (e) an op<on to enclose the whole area in a predator-proof fence if research shows that it has benefit and no adverse effects 
a]er 10 years. I explain the reasons for this sugges<on below. 
 
There is presently no evidence that preda<on is a limi<ng factor for lizards at this site (outwash plains such as these are an 
ecosystem that does not provide suitable natural habitats for lizards, and lizards are likely not naturally present in the 
Compensa<on Area). Importantly, there is also no evidence that invertebrates are limited by predators at this site. There is 
evidence that predators that occur on outwash plains (especially hedgehogs) eat large invertebrates, but evidence that predator 
control by either trapping or predator-proof fences creates benefit for invertebrates in the Mackenzie Basin is scant, as 
summarised below. 
 

• SLR (19 May 2026) state that ‘work that has been undertaken …. suggests that control of mammalian predators improves 
habitat quality for minute grasshopper and robust grasshopper (Schori et al. 2018) and likely wētā given their preda<on by 
hedgehogs (van Wyngaarden 1995)’. However, the papers cited by SLR do not provide a basis for assuming that predator 
management will benefit invertebrates at this loca<on.  

• Specifically, Schori et al. (2018) show an effect of site (not management, by trapping) on trend, and in S. minutus (minute 
grasshopper) only. The authors of the paper were careful to note the result is only a correla<on (it does not prove 



causa<on) and is not scien<fically dis<nguishable from a simple site effect. Two sites with increasing S. minutus had 
predator management and the other did not, but minute grasshopper numbers may have been increasing or decreasing at 
the three different sites for completely different reasons to the respec<ve predator management regimes. A matched 
control vs interven<on treatment setup at each site would have been needed to provide evidence of causa<on (i.e. 
dis<nguish causa<on from mere correla<on).   

• There was no evidence that predator management benefiAed (translocated) S. robustus (robust grasshopper). To the 
contrary, the Schori et al. state (p. 157) “The moderate predator control [i.e. trapping] implemented during the 
transloca5on of B. robustus was not adequate to achieve an obvious conserva5on advantage for the species”.  

• The reference cited for the benefit of Tekapo ground wētā by SLR (van Wyngaarden 1995) is an unpublished Masters thesis 
about the ecology of two wētā species, that was observa<onal only, and undertook no actual inves<ga<on of effects of 
predator management on the species.  

• Wētā have increased markedly within a small predator-proof exclosure near Tekapo, consistent with a posi<ve effect of 
excluding hedgehogs, but again, causality has not been demonstrated (Pye et al. 2026). Rabbits are not present inside that 
predator-exclusion fence, and it has become grassy which is problema<c for the other invertebrates including robust 
grasshopper (Dr Tara Murray, Department of Conserva<on, pers. comm.). 

 
The Panel is concerned that mice might increase under a trapping regime alone, but whether mice would increase in those 
circumstances is unknown. No mice have been recorded elsewhere in the Mackenzie Basin (near Lake Tekapo) where DOC has 
experimental predator-exclusion fences (Dr Tara Murray, Department of Conserva<on, pers. comm). Whether and to what extent 
mice occur at the Compensa<on Site is as yet unknown. It is possible that the healthy invertebrate popula<ons that remain at 
Haldon are present in part because of the naturally low mouse (and other) preda<on. 
 
There is liAle if any research into the ecological effects and outcomes of the novel predator-exclusion fencing regime proposed, 
wherein mice are excluded and rabbits are allowed to remain. There are risks. Rabbits may irrupt without predators as the Panel 
acknowledges. Note that Condi.on 76 (see below) does not presently provide for the surveillance required to detect and prevent 
an irrup<on of rabbits (it specifies only an ‘annual review’), nor the levels between which rabbits must be held to meet the goals of 
reducing grassiness while s<ll preven<ng damage to flora.  
 
There may also be unforeseen consequences of ini<al removals of mice from within the fenced area, and any control of any future 
mouse incursion. For example, aerial management (likely needed across 180 hectares) for mice could also remove rabbits, and lead 
to an increase in exo<c grasses, adversely affec<ng threatened plants and invertebrates, necessita<ng yet more ac<ons which set 
off further unforeseen chains of consequences. Interac<ons among invertebrate species may also bring some surprises (e.g. one 
species may benefit while another is compe<<vely excluded).  
 
Experience and expert technical evidence is needed about the frequency of surveillance required to detect and prevent a mouse 
irrup<on and the type of control response needed, and how that control response might set off chains of impact on other species. 
Note that surveillance requirements for predator fenced sanctuaries may differ substan<ally from best prac<ce measures in 
unfenced situa<ons, and changes to the relevant Condi<ons (Condi.ons 70 and 75) are recommended below.  
 
Due to the high uncertainty of benefit and unknown risks set out above, a precau<onary approach is recommended which installs 
one or preferably more (for replica<on) smaller, experimental predator proof fences, uses a trapping regime for the remainder of 
the Compensa<on Area, and maintains an untrapped regime in a suitably large complementary ‘control’ area. This structured 
experimental design would fit with the aims of the Applied Research Programme, providing genuinely useful and new informa<on 
and an opportunity for the Consent Holder to learn about what is involved and the management and responses that are required 
within predator-proof fences. Their effects of the treatments could be assessed by the Technical Review Panel (a]er 10 years or 
sooner) to determine whether the predator-proof fences should be dismantled, con<nued, or expanded to include the full 180 
hectare Compensa<on Area. 
 
If a single large predator-proof fence goes ahead as proposed in these Condi<ons, it is recommended that these condi<ons are 
strengthened to include specific and tailored frequent surveillance monitoring and backed up by a suite of response and remedial 
ac<ons over the life of the fence.  



 
References 
Pye MM, Turner S, Murray TJ 2026. Poten<al Benefit of Predator Exclusion Fence for the Threatened Ground Wētā Hemiandrus 
fabella. New Zealand Journal of Zoology 53(2):e70022. 
 
 

61, 62, 64, 71, 75, 80, 81, 
83, 84, 87, 88, 90, 91, 93, 
95,103, 104, 106, 108, 
109, 111, 163,  

Add “and Technical Review Panel” to those who are 
consulted, engaged with and reported to, who should 
receive reports and data, and who may raise issues 
that must be addressed. 

The Technical Review Panel will need to be informed, consulted, and provided with all relevant reports and data throughout the 
relevant <meframes of the condi<ons if it is to properly serve its func<on. 

66 Move the Technical Review Panel condi<ons to before 
the Ecological Management Plan condi<ons. 
 
Insert a new bespoke set of condi<ons (a]er the 
Technical Review Panel condi<ons) that relate 
specifically to the Applied Research Programme.  
 
Move text sta<ng what the Applied Research 
Programme must include to the new bespoke sec<on 
of condi<ons about the Applied Research Programme. 
 
In this condi<on, clarify the composi<on, roles and 
func<ons of the Technical Review Panel and how they 
will be appointed and remunerated. 
 
Clarify when the panel must be appointed and 
convened and ensure that this is early enough and 
frequently enough to ensure oversight of all pre-
construc<on technical requirements. 
 
Clarify that the Technical Review Panel will not design 
the research as they are not researchers. 
 
Clarify that the Technical Review Panel will have access 
to all research and monitoring data and repor<ng 
required by condi<ons of this consent. 
 
 

The Technical Review Panel will need to play a role in the Ecological Management Plan, other technical plans, in monitoring, and in 
the research programme, so these three condi<ons logically come before those Plans. 
 
The Technical Review Panel must be sufficiently large to cover the range of ecological exper<se required to oversee the complex 
compensa<on measures in the condi<ons. Relevant ecosystem, vegeta<on, plant, invertebrate and bird exper<se will be needed, 
as well as experience with installa<on and management of predator proof fenced sanctuaries and with monitoring bird strike. I 
suggest that lizards are too minor to warrant a permanent Panel expert, and it may be preferable to engage lizard exper<se as and 
when required (as Condi.on 67 allows).  
 
The condi<on should set out the expecta<on is for remunera<on at normal professional rates for Panel members so that 
appropriately skilled and experienced members will be able to be appointed. 
 
The role of the Panel is to provide independent and specialist technical exper<se, review, and advice, and as such it may be 
preferable that they are nominated by the par<es on the basis of their technical exper<se and not as ‘representa<ves’. 
 
Technical exper<se and experience in the Mackenzie Basin environment are required for Panel membership. However, technical 
exper<se is not research exper<se nor exper<se in monitoring design. Therefore Condi.on 67 (which enables the Panel to engage 
other specialist services for purposes of technical review or input on an as-required basis) is par<cularly important.  
 
For example: 

• the Technical Review Panel will need to have the assistance of contracted biosta<s<cal exper<se to scope the baseline 
surveys and ensure that they are a sta<s<cally and ecologically robust basis for monitoring.  

• the Technical Review Panel’s role in the Applied Research Programme will be to determine its scope but not to design or 
undertake the research which requires different specialist exper<se and skills (and is not monitoring, as explained below). 
The Technical Review Panel will have to contract appropriate specialist research exper<se in to design and undertake the 
Applied Research Programme. 

 
What is involved in administering research under each of the four topics is also unclear. It would be usual for the organisa<on 
contracted to undertake the research under a topic to also administer that research (arrange the staff to undertake the field layout, 
work and measurement, data storage and analysis etc), while the Technical Review Panel receives results in the form of reports and 
other outputs such as data from that contractor at stated delivery dates. 
 
The Technical Review Panel will need to be appointed early enough, and enabled to meet frequently enough, to (at a minimum) be 
able to ini<ate work on the robust design of baseline surveys, ensure that construc<on plans are adequate to avoid ecological 
values on site, and scope the research and oversee robust and adequate research design. Ini<al monitoring and research 
measurements will need to be taken well before work commences, and adequate lead-in <me will be needed in advance of this for 
the design, planning and implementa<on requirements of research and monitoring, as well as administra<on (e.g. contrac<ng).  
 
Adequate <me for the Technical Review Panel prior to construc<on is cri<cal because the Panel will need adequate <me to scope, 
seek advice, and set out the design and baseline sampling of the “programme of sta<s<cally robust applied ecological research and 
monitoring designed to improve the knowledge and understanding of effects of solar development in dryland environments”. 



Adequate personnel available at the right <me will also need to be procured (suitably qualified people are few and may be 
commiAed elsewhere; there is no value in sepng up monitoring for a seasonal plant or invertebrate in the wrong season). 
 
 

New Applied Research 
Programme Condi<ons 

Insert a new set of four condi<ons (a]er the Technical 
Review Panel condi<ons) that relates specifically to 
the Applied Research Programme. 
 
The first new condi<on sets out the four research 
topics and the dura<on of the research. It also sets out 
the minimum sets of species and aAributes referred to 
in topics a) and b), including the minimum set of 
environmental parameters that should be measured 
(those environmental parameters are presently listed 
in Condi.on 91, which refers to the vegeta<on 
monitoring plan). 
 
The second new condi<on sets out the role of the 
Technical Review Panel in the Applied Research 
Programme. 
 
The third new condi<on states the standards for the 
research.  
 
The fourth new condi<on requires an Applied 
Research Programme Plan describing the research 
ac<vi<es that the Consent Holder will undertake to 
make determina<ons on each of the four topics. 
 

The Applied Research Programme is an important component of the compensa<on, and it is important that the knowledge and 
determina<ons that the research generates are robust (that is, they provide for inference of cause and effect and are not merely 
correla<ons).  
 
Nowhere do the condi<ons presently expressly commit the consent holder to fund this research adequately.  
 
Although monitoring and research may use some similar tools and techniques, they are dis<nct. Monitoring is the systema<c, 
ongoing collec<on of data to track changes, ensure regulatory compliance, and/or guide management. It simply tracks changes 
over <me to observe associa<ons but lacks any experimental manipula<on needed to directly prove the cause of any effect.  
Research in contrast is directed at answering ques<ons (as set out in the four topics) and providing for inference, relies on 
experimental designs (interven<ons vs. controls, sufficient replica<on) to establish causality (inference depends on dis<nguishing 
causa<on from correla<on) and must be validated by peer review to ensure reliability. A condi<on that specifies the standards of 
the research is therefore needed. 
 
The dura<on of the research must be appropriate. In this extreme environment, effects may develop, and significant changes or 
events occur, or become manifest, many years or decades a]er a disturbance. Predator popula<ons are pulsed: an irrup<on of 
mice might occur only once a decade, or predator numbers may not increase but may ‘prey switch’ in response to a rabbit control 
opera<on in the vicinity, or a recurrence of calicivirus. Fluctua<ons in rabbit numbers over <me due to background factors may 
influence the effects of the solar panels on vegeta<on, flora and fauna. It is therefore appropriate that the effects of panel shading 
and associated microclima<c change, and of the efficacy of salvage, propaga<on, transloca<on and reloca<on are assessed over 
the life of the consent. If the research in topic 4 is to wrap up at year 10, then that can be stated.  
 
Latest star<ng dates for the different components of the research should be specified. Topics a) and d) need to commence early 
enough to provide “before” measurement. It would also be desirable to conduct more than one ‘before’ measurements for topic a) 
due to the large interannual fluctua<ons (year-to-year changes) characteris<c in this environment. 
 
It is appropriate that a minimum list of aAributes or species necessary to the determina<ons is set out in the condi<ons for topics 1 
and 2 and not le] to the Applied Research Programme Plan. Other aAributes could be added as necessary for addressing each 
topic, on the recommenda<ons of the Technical Review Panel. 
 
The budget for research should be sufficient to make the research determina<ons that are required as compensa<on not limited at 
the outset. Designing and carrying out research is complex and specialised professional work, and the budget ini<ally offered by 
the applicant ($10,000 per annum) is inadequate (I note that this sum does not now appear in the condi<ons and appears to have 
been deleted in the Panel’s track changes version). Just scoping, designing and cos<ng the work will be a task requiring input from 
different technical specialists.  
 
The Consent Holder will need to undertake a tender process for the designs and cos<ngs, and then contract the different elements 
of the Programme to appropriate research providers. Some of the research – especially involving animal responses – will be very 
demanding of field <me and skills. Facili<es are also likely to be needed, such as for the propaga<on, rearing or holding plants and 
animals. Specialist measurement and detec<on equipment or techniques are likely to be needed (e.g. to measure microclimate in 
topic 1 and determine avian collision rates and determine mechanisms in topic 3). In sum, it would be reasonable to expect the 
total cost of the Applied Research Programme to be in the millions of dollars. 
 
An Applied Research Programme Plan will be needed to clarify what is required and involved in research to make the required 
determina<ons on each of the four topics. The Plan will be essen<al to guide the Programme and keep it on track. The Plan may be 
updated as the research develops.  
 



69 In clause (a) remove text sta<ng that there should be 
“deployment of habitat features (e.g. boulders 
(boulderfield) or coarse wood for the purpose of 
enhancing habitat and carrying capacity for 
invertebrates, lizards or threatened plants”.  
 
Insert “(if appropriate)” a]er na<ve plan<ngs and the 
management of grazing and browsing. 
 
In clause (d) add “(if and where determined to be 
appropriate by the Technical Review Panel)”  
 
 

Boulders and coarse wood are not natural outwash plain features (which is why lizards are virtually absent) and are not 
appropriate enhancement but would instead be a modification and degradation.  
 
The appropriateness of plantings and grazing and browsing management should be determined by experts on the Technical 
Review Panel. Plantings can have numerous and complex adverse effects on the existing ecosystem and needs to be carefully 
managed, including disturbance attracting rabbits, introductions of new materials and pathogens. Technical expertise is also 
needed to assess grazing and browsing needs and threats, and associated management decisions. 
 
 

70  Add to clause b “and other pest plants iden<fied in the 
Ecological Management Plan as requiring control for 
the purposes of the Compensa<on Area” 
 
Add a clause specifying “predator surveillance and 
prescribed follow-up ac<ons to control in accordance 
with Condi<ons 75 and 76” 
 
Add a new clause “e) repatria<on of Threatened or At-
risk plants salvaged from the solar farm site and/or 
deriving from nursery propaga<on (if and where 
determined to be appropriate by the Technical Review 
Panel)” 
 
Add to the restora<on plan<ng clause (presently e) “(if 
and as determined to be appropriate by the Technical 
Review Panel)” 
 

The Compensa<on Area has not yet been properly surveyed, and other weeds may be present now or may invade within the 
dura<on of the consent and require control to maintain the values of the ecosystem. 
 
As noted in comments above on condi<ons 57, 70, 95, 104, changes to Condi.ons 75 and 76 are also needed to specify predator 
surveillance standards and prescribed follow-up ac<ons to control incursions and this Condi<on should refer to those Condi<ons. 
 
There needs to be provision for “improving the likelihood of survival of repatriated of Threatened or At-risk plants salvaged from 
the solar farm site and/or deriving from nursery propaga<on as set out in the previous condi<on 69(d). However, that ac<vity 
needs to be undertaken carefully to avoid damage to the exis<ng values of the Compensa<on Area. For example, the Technical 
Review Panel may determine that it is appropriate to trial the introduc<on of repatriated or nursery propagated plants only in 
certain more-disturbed areas of the Compensa<on Site. 
 
Ecologically inappropriate restora<on plan<ng may have adverse effects on the Cri<cally Endangered ecosystem and will need to 
be carefully controlled by those with appropriate technical exper<se. Plan<ngs will cause more harm than good if natural habitats 
are disturbed or destroyed.   

75 In clause a) add “(apart from rabbits, which must be 
held within the target range in Condi<on 76)” 
 
In clause b) add “for each mammal pest species,” 
 
In clause f) delete “in accordance with standard 
accepted prac<ce”  
Add to clause f) “… and frequencies appropriate to 
support the ongoing incursion detec<on and response 
protocol to achieve and maintain near-zero 
mammalian pest density (apart from rabbits) within 
the fenced areas (clause a), and to achieve and 
maintain rabbits within the target range, …” 
 
In clause g) add “(both trap-catch outcomes and 
surveillance sta<s<cs) of pest mammal control” 

The surveillance methodologies and frequencies will likely need to be tailored to this predator-proof fenced situa<on and the 
par<cular risks and vulnerabili<es. ‘Standard accepted prac<ce’ is generally suitable for any ‘standard’ area and is unlikely to 
address the risks of incursion in this context. 
 
Each mammal pest species may have a different appropriate control measure and methodology. 
 
This condi<on should ensure that the monitoring and surveillance devices within the Conserva<on / Release Areas and 
Compensa<on area are also suitable to monitor rabbit popula<ons and allow <mely responses should they get either too low or 
too high. 
 
Trap catch outcomes do not provide informa<on about the density of pest mammals present, only what has been killed. 
Interpreta<on of trap catch is fraught. Surveillance data (such as unbaited camera trapping) are required to get an unbiased 
es<mate of residual pest densi<es and therefore the effec<veness of predator management. 

76 Delete “Annual review of rabbit popula<ons” 
 
Replace annual review of rabbit popula<ons within 
the Conserva<on / Release Areas and Compensa<on 

As explained above, rabbit popula<ons may irrupt in predator managed and predator excluded areas with adverse effects on 
indigenous biota. They require much more frequent monitoring than envisaged by an “annual review” to prevent damage to other 
values within the Conserva<on / Release Areas and Compensa<on area.  
 



area with quan<ta<ve upper and lower targets 
matched to the surveillance devices for all other 
mammals 
 
Also add quan<ta<ve upper and lower thresholds for 
rabbit popula<ons within the Conserva<on / Release 
Areas and Compensa<on area 

This Condi<on does not presently provide for the surveillance frequency required to detect and prevent an irrup<on of rabbits (it 
specifies only an ‘annual review’). It is suggested that the specifica<on of appropriate rabbit surveillance is provided for in 
Condi.on 75. 
 
This Condi<on should specify the upper and lower targets between which rabbits should be held to meet the goals of reducing 
grassiness while s<ll preven<ng damage to flora, and the upper and lower thresholds for ac<on. Expert technical advice will be 
needed to specify those bounds appropriately.  

82 Add to the purpose of the Plant Management Plan 
“avoid effects on plants that that are Na<onally 
Threatened within the Project Site and “ 
 
Add to clause c) “, including the removal of panels to 
provide larger buffers around plants that are 
Na<onally Threatened if there is evidence of net loss 
of those plants within the Project Site” 
 

Avoidance of Na<onally Threatened plants within the Project site is a key element of the condi<ons package and needs to be one 
of the key purposes of the Plant Management Plan. Increasing the size of the buffers is an obvious adapta<on response should the 
ini<al buffer size prove inadequate to avoid effects. 
 
 
 
 

83 Amend and add to clause b)(i) to read “and avoidance 
of Threatened or At-risk dry-land plants and the 
setbacks / buffer zones around where they are 
iden<fied or located” 
 
Amend clause c) to read “iden<fica<on of 
opportuni<es for seed collec<on, salvage and 
transloca<on of At-risk dry-land plants and 
propaga<on of Threatened or At-risk dry-land plants, 
including iden<fica<on or establishment of suitable 
nursery care;”.  This amendment is to clarify that no 
salvage and transloca<on is contemplated for 
Threatened plants (which must be avoided at the 
Project Site). 
 
Add a new clause “d) targets for propaga<on of 
Threatened or At-risk dry-land plant species (including 
but not limited to Lepidium solandri, Convolvulus 
verecundus f verecundus, Raoulia parkii, Raoulia 
australis and Muehlenbeckia ephedroides) and 
establishment of new popula<ons of all of these 
species within the Compensa<on Area, and measures 
to avoid adverse effects on the Compensa<on Area 
through any plan<ng and establishment” 
 
 

It is important that the buffers around the threatened plants are also avoided and not modified by construc<on traffic and 
ac<vi<es if they are to act as the avoidance measures expected in the Decision. 
 
Clause c) currently suggests that Threatened plants can be salvaged and translocated, which conflicts with condi<ons that require 
avoidance. For Lepidium solandri which is a deep tap rooted species, salvage and transloca<on would be highly unlikely to succeed 
even if avoidance was not required.  
 
Both Threatened and At Risk plants can be propagated, but that propaga<on will need to be overseen by the Technical Review 
Panel to avert the risk that seed set within the Project Site is compromised.  
 
There are no targets for propaga<on of Threatened or At Risk plant species within the Condi<ons. They are needed somewhere, 
along with a minimum list of species which is inserted here.  
 
There is a requirement for cau<on to ensure that establishment of new popula<ons within the Compensa<on Area avoids adverse 
effects on other values within the Compensa<on Area, including disturbance of habitat for other indigenous species and the 
introduc<on of weeds and pathogens. 
 
 

87 Add a new clause “d) the required experience and 
exper<se of those undertaking the surveys” 
 
Delete “(e.g. placement of cages for protec<on)” 

The work undertaken so far at the site has shown that there is wide varia<on in the ability of observers to find Threatened plants 
and invertebrates. The highest possible level of exper<se and direct proven experience in the Mackenzie Basin environment (and 
outwash ecosystems in par<cular) should be used in the baseline monitoring because what is not detected cannot then be 
monitored in future, or avoided.  
 
There is research experience with the placement of small cages in dryland environments. Cages usually result in the prolifera<on of 
exo<c grasses and other weeds that smother and kill remaining low-growing indigenous plants and create a new, moist the 
microclimate within the cage.  
 



Cages would be especially unsuitable as protec<on for Lepidium solandri and spring annuals because these species are par<cularly 
sensi<ve to compe<<on and to any change in microclimate. Cages would be likely to quickly render the habitat unsuitable and kill 
the plants.  
 
Lepidium solandri is also suscep<ble to white rust (Albugo) which research has shown is endemic within the plant (part of its 
microbiome). Albugo can become symptoma<c and weaken and kill the host plants under certain condi<ons, for example if they 
are under stress from a disease (e.g. a plant virus) or from microclima<c changes such as those created by exo<c grass swards. 
Microclimate modifica<on by caging is likely to stress Lepidium plants, increasing the risk of Albugo becoming symptoma<c and 
killing its host plants at this site. 
 
The least harmful immediate avoidance and protec<on for found plants would be to fence the perimeter of a buffer zone with a 
standard stock proof fence, leaving a wide margin to fully maintain the habitat and microhabitat condi<ons around the plants and 
avoiding disturbance to the outwash plain habitat in the fence installa<on as much as possible. 
 

89 Replace 10 m with “at least 100 m radius” The Panel has said that it welcomes alterna<ve views with reasoning on this maAer.  
 
Avoidance of Na<onally Threatened plants within the Project Site is a key element of the condi<ons package, so condi<ons must 
be adequate to avoid adverse effects on those plants. The condi<ons should allow the plants to maintain their present popula<ons 
and enable effects on them to be remedied if the avoidance measures fail and effects become evident.  
 
This condi<on should therefore provide for a generous buffer and undisturbed areas to be maintained at the outset (because 
effects of buffers that are too small may be difficult or impossible to reverse) and include provision for expanding the buffer area 
should plants begin to die out because ini<al buffers are inadequate.  
 
Buffers should be adequate for two dis<nct ecological purposes: avoiding the destruc<on of the natural processes that allow the 
species to persist, and avoiding microclimate modifica<on and edge effects. 
 

1) The persistence of avoided plant species requires unmodified buffer areas large enough (and set back enough for panels) 
that normal ecological and demographic processes such as dispersal and recruitment can con<nue. Plants are not 
immortal and loca<ons of individuals and popula<ons are not sta<c - there is turnover and movement across suitable 
habitat across different <meframes.  

 
For example  

• It appears that spring annual plant species naturally emerge in different places and different-sized patches in different 
years because their seed blows around; buffers will need to be large enough to accommodate this movement and large 
enough include enough suitable microsites for the species to establish in each year.  

• Seedlings of perennial Lepidium solandri may recruit periodically in different microsites depending on the vagaries of site 
availability, seed dispersal processes, and annual weather condi<ons. Lepidium solandri is dioecious: i.e. there are separate 
male and female plants. Therefore its ‘effec<ve popula<on size’ is half that of most plant species and males and females 
both need to be present for pollina<on and therefore reproduc<on and recruitment.  

 
The buffer zones must provide space for the natural processes to unfold with <me; and allow for uncertainty because the 
processes themselves are at present poorly studied and understood, and the amount of space needed for those processes to 
persist is unknown. 

 
2) It is not yet clear how far the microclimate modifica<on effects of this solar array will extend beyond the solar panels 

themselves, nor how far edge effects from those microclimate and vegeta<on-altered areas will extend into unmodified 
vegeta<on. That informa<on will only emerge a]er many years of monitoring at the Project site (assuming that the 
monitoring is adequate to detect the effects). As noted above (Condi.on 87) Lepidium solandri may be suscep<ble Albugo 
becoming pathogenic should microclima<c condi<ons change.  

 



Effects of solar panels on microclimate and on subsequent vegeta<on changes can extend well beyond the areas directly 
‘under the panels’, shaded by them, or receiving more or less precipita<on from them. Edge effects can develop over years to 
extend hundreds of metres into an unmodified sites from a boundary in this environment (Walker 2020).  
 
There is already some evidence of edge effects at the Project Site. In his plot sampling for the Department of Conserva<on, 
Mike Harding recorded two exo<c grass species (Bromus diandrus and Bromus sp.) at his plot that was 80 metres from the 
pivot irrigator and not elsewhere in the project site, and this encroachment over at least 80 metres seems likely to be due to 
an edge effect (albeit from a different ac<vity). RMA Ecology also recorded these Bromus species in plots only beside the pivot 
irrigator and at their Plot 6 (within the Compensa<on Area in an area that they note had been disturbed by caAle grazing).  
 
Elsewhere in the Mackenzie Basin, exo<c grass swards have formed encroaching fronts that spread out from more highly 
modified areas over many years or even decades due simply to increased weed propagule pressure, even where there has 
been no appreciable or measurable change in the physical environment or microclimate. This maAer was covered in EDS 
evidence for The Point (Walker 2026 a, b, c) and is documented in two reports (Walker et al. 2019; Walker 2020). 

 
It is suggested that a minimum radius of 100 m be provided for in the Condi<ons, leaving provision for larger buffers to be specified 
by the Technical Review Panel should they deem it necessary. 100 m is not regarded as a par<cularly precau<onary buffer given 
that edge effects have been recorded in the Mackenzie Basin across greater distances than this, and that Bromus species have 
already been found at the Project Site at least 80 metres from the pivot irrigator. 
 
References 
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Report LC3636, prepared for Environment Canterbury. 
Walker, S 2020. Measured edge effects on indigenous grassland and shrubland vegeta<on on low-relief topography in Canterbury. 
Manaaki Whenua – Landcare Research Contract Report LC3866, prepared for Environment Canterbury. 
Statement of Evidence of Susan Walker for the Environmental Defence Society 2 February 2026 
(hAps://www.fasArack.govt.nz/ data/assets/pdf file/0018/21366/a2e657315996c3a0208a2471ca5418cb47d1df7d.pdf) 
Statement of Evidence of Susan Walker for the Environmental Defence Society, 27 February 2026 
(hAps://www.fasArack.govt.nz/ data/assets/pdf file/0015/21723/Environmental-Defense-Society.pdf) 
Statement of Evidence of Susan Walker for the Environmental Defence Society, 12 June 2026  
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91 Delete present clause e) “records of environmental 
parameters including air temperature, soil 
temperature, soil moisture and light levels”  
 
Insert new clause “e) methods for monitoring and 
repor<ng on changes in popula<ons and numbers of 
any plant species that are Na<onally Threatened at 
their recorded loca<ons within the Project Site” 
 
Insert a new clause “f) methods for recording and 
repor<ng on changes in the vascular and non-vascular 
flora with plants iden<fied to species or subspecies 
level and es<mates of the nearest one percentage of 
cover of each species or subspecies”.  

This monitoring is to determine whether the objec<ve of the Plant Management Plan has been demonstrated, rather than for the 
purposes of the Applied Research Programme [see also comment on Condi.on 82 above and comment on Condi.on 92 below].  
 
The environmental parameters to be measured need to be specified in condi<ons associated with the Applied Research Plan, and 
the clause specifying those parameters has therefore been moved to the new Condi<ons for the Applied Research Plan. 
 
There needs to be a condi<on to establish that the avoidance measures for plants that are Na<onally Threatened are working, 
hence the new suggested clause e).  
 
The new clause f) is needed because there needs to be a standard for the parameters to be measured in the vegeta<on monitoring 
that will properly reflect how the vegeta<on and flora is changing at the Project Site and the Compensa<on Site. Species-level 
abundance es<mates are required to iden<fy these changes. Some methods (e.g. RECCE plots) es<mate cover in broad classes but 
this is inappropriate for monitoring to determine change over <me, especially where vegeta<on is sparse and species are at low 
cover. Therefore, the condi<on needs to specify es<mates to the nearest one percent. 
 
Note that determining how the solar farm has changed microclimate will require unmanaged control sites to determine causality 
and this is the remit of the Applied Research Programme. It may be that some of the plant monitoring will be incorporated into the 



applied research, so that the two plans should ‘talk to one another’ and share data and sampling effort where appropriate. 
However, the plant monitoring plan will not be sufficient for the Applied Research Programme. 
 

92 Delete “applied research” The plant monitoring plan and the applied research are different things. The plant monitoring plan is to determine whether the 
objec<ve of the Plant Management Plan has been demonstrated: i.e. to “[avoid effects on plants that that are Na<onally 
Threatened within the Project Site and] achieve no net loss of Threatened or At-risk dry-land plants during the construc<on and 
opera<on of the solar farm” [see Condi.on 82] 
 
The applied research is to determine the four topics set out in the descrip<on of the Applied Research Programme (the effects of 
panel shading and associated microclima<c change, the efficacy of salvage, propaga<on etc, bird strike and carcass detec<on 
maAers, and the ecological gains actually delivered). It may be that some of the plant monitoring will be incorporated into the 
applied research, but it will not be sufficient.  

93  Add new clause “c) legal protec<on of addi<onal areas 
of outwash gravel ecosystem;” 
 
Add new clause “d) removing areas of panels to 
provide larger buffer areas for Threatened plants;” 

Legal protec<on of other areas is an obvious compensa<on op<on.  
 
As commented at Condi.ons 82 and 89 above, provision needs to be made for increasing the area of buffers as an adap<ve 
response should the ini<al buffer areas prove inadequate to avoid effects on Threatened plants. 

95 Replace “a preferable” with “an appropriate” Outwash ecosystems are unlikely to be appropriate for lizards and would require considerable modifica<on to become habitat, 
degrading and modifying further areas of outwash ecosystem.  

165 Add to clause d) “and funded a]er decommissioning;” The funding for the maintenance and management of the conserva<on area a]er the decommissioning is not addressed 
elsewhere in these condi<ons. 

172 Delete “par<cularly of bird strike” from clause d) The addi<on is unnecessary and implies that other condi<ons and outcomes are less important. Bird strike moreover gets its own 
clause e) below. 
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Attachment 4 – Compensation Area 








