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INTRODUCTION 

Qualifications and Experience 

1. My name is Wendi Williamson. I am a principal contaminated land 

specialist employed by Williamson Water & Land Advisory (WWLA), a 

firm founded in January 2015 specialising in water, environmental and 

contaminated land related resource management. 

 
2. I hold the qualifications of Bachelor of Science and Master of Science 

(Honours) from the Waikato University. I have 30 years’ experience in 

contaminated land and environmental management. 

 
3. I have been involved in the following projects that are related to energy 

generation. These projects have given me an understanding of the 

contaminated land and environmental management issues specifically 

relating to renewable energy generation and development: solar farms in 

Ashburton, Taranaki, Bay of Plenty, Wairarapa, and Blenheim, battery 

projects in Northland, Taranaki and Auckland, two wind farms in 

Southland and many years’ work with linear infrastructure providers 

including Transpower, Vector, First Gas and energy generators such as 

Contact Energy. 

 
INVOLVEMENT IN PROPOSAL 

 
4. WWLA was engaged in February 2023 by Far North Solar Farm Limited 

(FNSF) to prepare an Assessment of Environmental Effects (AEE) to 

support its application to Hurunui District Council (Council) for resource 

consent to construct and operate a solar farm across 181ha of a 242.4ha 

site located at 380 Waipara Flat Road, Waipara, North Canterbury (Site) 

(Application).  

 
5. I have been engaged by FNSF to provide expert evidence on its 

Application with respect to the topic of contamination. 
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6. I have reviewed the Site history and environmental information available 

including published geological and hydrological information. 

 
7. I have reviewed the concept design for the proposed solar farm and 

technical information pertinent to the Application provided by FNSF. 

 
8. I have also reviewed the Council officer’s Section 42A Report dated 17 

April 2026 where it relates to contaminated land, the Hazardous Activities 

and Industries List, and the National Environmental Standard for 

Assessing and Managing Contaminants in Soil to Protect Human Health 

(NES-CS). 

 
CODE OF CONDUCT 
 
9. I have read the Environment Court Code of Conduct for expert witnesses 

contained in the Environment Court Practice Note 2023 and agree to 

comply with it. I confirm that the opinions expressed in this statement 

are within my area of expertise except where I state that I have relied on 

the evidence of other persons. I have not omitted to consider materials 

or facts known to me that might alter or detract from the opinions I have 

expressed. 

 
SCOPE OF EVIDENCE 
 
10. In my evidence, I address: 

 
(a) The Site’s history and environmental setting including geology, 

hydrogeology, and hydrology. These factors are relevant to the 

potential and likelihood for contamination to arise from the solar 

farm activities and be transported off-site. 

 
(b) Soil and water contamination issues raised during the Application 

process, specifically: 

 
(i) Effects from the creation of a substation and switchyard 

on soil, the shallow aquifer and surface water. 
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(ii) Effects from the solar arrays and galvanised steel pilings 

on soil, the shallow aquifer, and surface water. 

 
(c) Proposed amendments to resource consent conditions to address 

monitoring and remediation requirements. 

 
(d) Submissions which raise concerns regarding potential 

contamination effects. 

 
11. While Canterbury Regional Council’s (ECAN) Listed Land Use Register 

(LLUR) has not indicated any potential for pre-existing contamination on 

the Site, FNSF has offered a condition requiring that a preliminary site 

investigation (PSI) be undertaken prior to commencement of earthworks 

to ascertain any potentially contaminated areas that may need 

remediation as part of the solar farm development. The scope of this 

evidence does not address the potential for pre-existing contamination. 

 
EXECUTIVE SUMMARY  
 
12. This evidence assesses and addresses water and ground contamination 

risks relating to the proposed solar farm.  

 
13. Potentially contaminating activities and land uses proposed as part of the 

solar farm include the construction and operation of a Medium Voltage 

(MV) switch room, contaminated discharges from solar panels, and 

leaching of zinc from the galvanised metal piles. 

 
14. The potential for soil and groundwater contamination from operation, 

and later decommissioning, of the solar farm is low. The conclusions in 

my evidence shows that the magnitude of any contamination is generally 

small enough, in the context of the setting, as to not present an 

environmental or human health risk. Furthermore, consent conditions 

requiring monitoring of contaminant levels in soil and groundwater will 
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be sufficient to identify any introduced contamination such that 

remediation or mitigation can be undertaken. 

SITE DESCRIPTION AND ENVIRONMENTAL SETTING 

15. A detailed description of the Site and surrounding area is contained in the 

AEE.1 The Site details provided below are summarised from the 

information provided in the AEE, except where noted. 

 
16. The Site covers a total combined area of approximately 242ha. It is 

located approximately 2.5km from the Waipara township and 600m from 

the Waipara Substation on the eastern side of MacKenzie Road. 

 
17. The Site is currently used for farming, including sheep and cattle. There is 

an existing residential dwelling, as well as sheds and yards. The 

surrounding area is rural use, predominantly farming operations with 

some viticulture and residential lifestyle dwellings. 

 
18. A high voltage transmission line traverses the southern part of the Site. 

Several other lower voltage transmission lines also traverse the Site. 

 
19. The southwestern half of the Site sits on a former river terrace, composed 

of Late Pleistocene river deposits, that slopes gently to the southeast. The 

proposed solar farm is located largely on this older river terrace. The 

terrain steps down steeply to the northeastern half of the Site into the 

flats of the active floodplain of Weka Creek. Weka Creek is a braided 

stream with reported highly-variable seasonal flowrates, occasionally 

drying up in Summer. It is a tributary of the Waipara River.  

 
20. There are no active waterways nor wetlands located within the Site itself. 

Weka Creek is immediately adjacent and runs parallel to the northeastern 

boundary of Site. Two inland wetlands associated with Weka Creek are 

located within approximately 100m of the Site and are largely upstream 

of the proposed solar farm. 

 
1  Assessment of Environmental Effects dated 15 March 2024 at [2.1]. 
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21. Depth to the shallow aquifer is not described in the AEE. The expected 

depth to groundwater based on regional aquifer modelling2 is: 

 
(a) 5 to 10m below ground level (m bgl) on the southwestern half of 

the Site, which is located on a higher elevation, older river terrace; 

and 

 
(b) 0 to 5m bgl within the active floodplain on the northeastern half 

of the Site, with expected seasonal variability. 

 
22. There is also limited measured groundwater data available from ECAN 

from nearby groundwater wells.3 The limited data available shows that 

measured groundwater on the older terrace of Late Pleistocene deposits, 

where the majority of solar farm development is proposed, may be 

deeper than modelled, ranging from approximately 7.5m bgl to >30.0m 

bgl in the vicinity of the Site. 

 
23. There is minimal evidence of overland flow paths on the Site as most 

precipitation infiltrates into the ground rather than moving as surface 

runoff, except for in the south area where a single overland pathway 

exists. 

 
24. The direction of groundwater flow from the Site is expected to largely 

follow the surrounding surface water (i.e. Weka Creek), which is towards 

the southeast and Waipara River. 

EFFECTS FROM THE CREATION OF INVERTER STATIONS AND MV STATION ON 
SOIL AND THE SHALLOW AQUIFER 

25. Potentially contaminating activities and land uses are defined on the 

Ministry for the Environment’s Hazardous Activities and Industries List 

(HAIL). Activity B4 on the HAIL covers land where power stations, 

substations and electrical switchyards are, or have been, in operation. 

 
2  Rogier Westerhoff and others “Application of an improved global-scale groundwater model for water 

table estimation across New Zealand” (2018) 22 Hydrology and Earth System Sciences.  
3  https://www.ecan.govt.nz/data/well-search - Accessed 18 November 2025. 
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Inverter Stations 
 
26. The Ministry for the Environment’s HAIL guidance document4 states that 

Activity B4 is intended to cover areas of a power station or substation 

with the potential to generate contamination, typically through the 

storage of hazardous substances and the generation of waste products.  

 
27. FNSF proposes to install 30 inverter stations across the Site. The inverters 

are used to convert the direct current (DC) from the solar panels to 

alternating current (AC), allowing it to then enter the National Grid. Each 

inverter will be housed within structures no bigger than a 20-foot 

shipping container.  

 
28. In accordance with the HAIL guidance document, the 30 inverter stations 

do not represent a HAIL activity because they do not require fuel and, 

taking into account that maintenance will occur inside the housing 

structure, will not generate hazardous waste. The inverter stations do not 

represent a potential source of soil or water contamination. Oil within 

inverter stations are fully contained and are of a small volume.  

 
MV Switch Room 
 
29. As electricity is expected to be exported at the same voltage as 

generated, a switchyard and substation are not included in the 

Application. Instead, at the southeastern end of the Site, a MV switch 

room is proposed. 

 
30. Switchyards and substations fall under HAIL Activity B4 due to potentially 

contaminating processes that could include storage and use of insulating 

oils in the transformers, temporary storage of waste oil before off-site 

disposal, storage and use of outdoor maintenance chemicals (e.g. paint, 

cleaning products), and blast cleaning of infrastructure generating 

residues. The proposed MV switch room is small in terms of 

 
4  Ministry for the Environment Hazardous Activities and Industries List Guidance: Identifying HAIL Land 

(Ministry for the Environment, Wellington, 2023). 
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contaminant‑generating activities, with functions largely limited to 

enclosed internal electrical equipment. Regarding the Ministry for the 

Environment HAIL guidance, this configuration does not therefore trigger 

the definition of a HAIL Activity B4. 

 
31. The housing structure and footings of the MV switch room are proposed 

to be constructed from galvanised metal. While there is limited potential 

for corrosion of the galvanised metal housing structure to cause 

accidental release of metals to surface soils; this risk is assessed as very 

low if regular maintenance and upkeep practices are followed. 

 
32. The depth of the footings for the foundation of the MV switch room is 

subject to soil test results and is not yet specified. I discuss the effects 

from galvanised steel pilings on soil and groundwater later in this 

evidence, in paragraphs 46-55.   

 
33. In my opinion, the likelihood of contamination of soils arising from the 

MV switch room activity over a 35-year lifetime is expected to be low-

negligible. This is based on the small size of the switch room and the 

associated small volumes of chemicals used and stored, the volume of 

waste generated, and implementation of industry-standard management 

procedures. The groundwater table will not intercept any potentially 

impacted surface soils, and there is not expected to be any leaching of 

surface soil contamination to groundwater due to the low-negligible 

potential for contaminant generation.  

 
Regional Consent 
 
34. ECAN has granted FNSF resource consent to discharge operational phase 

stormwater from the Site to land,5 with monitoring requirements. The 

planning evidence of Ms. Alkamil includes these consent conditions. 

Specific to my evidence, as it relates to potential for ground 

contamination, this consent includes requirements for soil and 

 
5  CRC255163. 
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groundwater monitoring,6 as well as requirements on maintenance and 

inspection of equipment. These requirements are sufficient to establish 

baseline soil and groundwater conditions and to identify any potential 

contamination, such that additional district‑level contaminated land 

conditions are not, in my opinion, necessary or appropriate. 

EFFECTS FROM THE SOLAR ARRAYS ON SOIL AND THE SHALLOW AQUIFER 

35. The final details on solar panels and associated structural materials have 

not yet been supplied to me as this will be decided at the detailed design 

phase of the solar farm. However, FNSF have indicated that bifacial 

panels will be used.  

 
36. The make-up of solar panels is generally as follows: 

 
(a) Photovoltaic (PV) solar cells are made of semi-conductor material, 

such as crystalline silicon, which is encapsulated by a polymer 

film, usually ethyhlene-vinyl acetate (EVA), covered by a 6-7 mm 

thick glass layer, and held in an aluminium frame.  The substrate 

on which the solar cells are placed (the “backing sheet”) can be 

either glass or another polymer. For bifacial panels, a glass 

backing is most commonly used, but transparent polymer sheets 

are also being introduced.   

 
37. The glass cover often has a self-cleaning coating applied to repel dust and 

dirt.  

 
38. Concerns about the environmental effects from solar panels are related 

to the use of per- and polyfluoroalkyl substances (PFAS) in the 

composition of the backing sheet (and sometimes used in glass surface 

coatings) and use of metals harmful to human health within the PV cells, 

particularly lead and cadmium. The glass, silicone, metal, and plastic 

componentry that makes up the remainder of the panel composition are 

 
6  Paragraphs 12 – 15 of CRC255163. 
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considered standard construction materials that do not generate 

discharges of hazardous substances.  

 
PFAS 
 
39. Solar panels have been widely documented to contain PFAS in backing 

sheets and are still actively marketed as so by chemical manufacturers.7 

While a transparent fluoropolymer (polyvinyl fluoride (PVF) with brand 

name “Tedlar”) is available for use as a backing sheet in bifacial panels, 

this is a proprietary product and transparent glass panels are more 

commonly used. FNSF have confirmed the backing material of the solar 

panels to be installed on the Site will be glass.  

 
40. Fluoropolymers, such as PVF, have a high molecular weight and low 

solubility, and are understood to not readily break down to more harmful 

types of PFAS.7 The potential environmental risks from use of 

fluoropolymers thus primarily relate to discharges generated during the 

manufacture and disposal of PV cells.8 There are no PFAS risks posed by 

the use of glass backing sheets, as are proposed for use at the proposed 

Waipara solar farm.  

 
41. I am not aware of any published, peer‑reviewed evidence demonstrating 

PFAS contamination of soil or groundwater originating from the 

operation of solar farms. Given the decades-long use of both PVs and 

PFAS, this suggests that operational solar farms are not a significant 

source of PFAS in the environment. This is postulated to be due to the 

fully enclosed construction of the solar panel preventing water ingress 

and leaching of PFAS, and the use of fluoropolymers that are negligibly 

soluble in water. The use of PFAS-containing self-cleaning surface 

 
7  https://fluoropolymerpartnership.com/wp-content/uploads/2023/12/PFP-White-Paper-on-

Fluoropolymers-in-Infrastructure-and-Construction.pdf  
8  Carol F Kwiatkowski and others “Scientific Basis for Managing PFAS as a Chemical Class” (2020) 7 

Environmental Science & Technology Letters 532.   

https://fluoropolymerpartnership.com/wp-content/uploads/2023/12/PFP-White-Paper-on-Fluoropolymers-in-Infrastructure-and-Construction.pdf
https://fluoropolymerpartnership.com/wp-content/uploads/2023/12/PFP-White-Paper-on-Fluoropolymers-in-Infrastructure-and-Construction.pdf
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coatings is not well documented and non-PFAS coatings appear to be the 

most widely used due to better performance.9  

 
Lead, cadmium and other metals 
 
42. Similarly, lead, cadmium and other metals used within the PV cell are 

contained until the encapsulation of the cell is breached, which typically 

only occurs during disposal. A study of soils tested beneath an 

operational five-year-old solar array found no increase in lead and 

cadmium concentrations due to panel runoff, but did find elevated 

concentrations of other metals (selenium, strontium) not used within 

PVs. These were presumed to have leached from the concrete used to set 

the panels.10 

 
43. There is potential for heavy metal discharges to occur if solar panels are 

damaged, or broken panels are disposed of onsite. As stated above, FNSF 

has confirmed to me that potentially PFAS containing fluoropolymer 

backing sheets are not proposed. There is also low likelihood of panels 

being broken or broken panels retained on the Site for a period of time 

due to regular monitoring and maintenance to be described in the 

Operational Management Plan (OMP) proposed in consent conditions. 

 
44. I note the typical design life of solar panels is 30-35 years, after which 

time performance and efficiency is diminished (rather than materials 

breaking down). This means the panels are expected to keep their 

physical integrity for at least the duration of the consented period. FNSF 

does not propose to have any disposal facilities onsite; used panels will 

instead be disposed offsite to an authorised e-waste facility. 

 
 
 
 

 
9  Amirul Syafiq and others “Application of transparent self-cleaning coating for photovoltaic panel: a 

review” (June 2022) 36 Current Opinion in Chemical Engineering 100801. 
10  Seth A Robinson . and George A Meindl, G.A “Potential for leaching of heavy metals and metalloids 

from crystalline silicon photovoltaic systems” (May 2019) 9 Journal of Natural Resources and 
Development 19. 
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Conclusion 
 
45. Given the above points, I consider that discharges of PFAS and metals 

from the solar panels are unlikely, and the potential for contamination of 

soil and groundwater at the Site arising from the solar panels is less than 

minor. I note that the OMP consent condition proposed requires that 

used solar panels requiring disposal are sent to an appropriate e-waste 

facility and recycled where possible. 

EFFECTS FROM THE GALVANISED STEEL PILINGS ON SOIL, THE SHALLOW 
AQUIFER AND SURFACE WATER 

46. Solar panels will be supported on “h piles” with galvanised steel posts 

embedded approximately 1.2m into the ground. This can be either 

directly into the ground or with the additional support of a concrete 

collar. 

 
47. As I have discussed earlier in paragraphs 31-32, the footings for 

foundations of the MV switch room are proposed to be galvanised metal, 

with depth subject to soil test results and thus not yet confirmed.  

 
Base of the Steel Piles  
 
48. As noted in paragraph 19, the proposed solar farm development is 

located on an older (Late Pleistocene) river terrace composed of 

gravels/alluvium and the expected shallow groundwater is between 5 to 

>10 m bgl (paragraph 21-22). This means that there is little to no potential 

for groundwater to come into direct contact with the base of the shallow 

galvanised steel piles of the solar panels; except for the limited contact 

time related to precipitation percolation from surface or due to 

atmospheric corrosion. This contact time is expected to be relatively 

limited due to the free-draining nature of alluvial soils, and the likelihood 

that ground water is > 5m bgl.  
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49. Regarding the metal footings for the foundation of the MV switch room, 

there is low potential for groundwater to come into contact with the base 

of the galvanised steel piles as these are expected to be relatively shallow. 

If deep piles are proposed, then any contact of the piles with 

groundwater is expected to be limited due to the free-draining nature of 

the alluvium and evidence of a deep water table in this area. 

 
Zinc Leaching  
 
50. Leaching of zinc from galvanised steel piles in soil has been reviewed in 

an Advisory Note prepared by the Galvanizers Association of Australia11 

(no New Zealand guidance is available). The note describes the variables 

that can impact zinc leaching, including pH, sulfates, resistivity, moisture, 

chlorides and oxygen content. Corrosion rates increase with decreasing 

pH and resistivity, and increasing moisture, sulfates, chlorides and 

oxygen. The note states that:  

Galvanising usually performs well in soil that is sufficiently free 
draining to maintain a moisture content below 20% with typical 
average hot dip galvanised loss rates from 2 to 6 µm/year. As time 
passes the corrosion products usually build up on the surface of the 
galvanizing, leading to a slower corrosion rate after the first couple of 
years. 

 
51. The geology of the Site and its location inland, away from the coast, 

indicate that soil and groundwater chloride and sulfate concentrations 

will be low, and acid sulfate soils are not a risk. Conservatively assuming 

6 µm per year of corrosion over a 35-year consent period results in up to 

0.18mm of corrosion on the piles, which is considered to result in only a 

negligible amount of zinc being released. 

 
52. The Site is also located in a low atmospheric corrosivity category,12 so the 

risk of zinc deposition to soil from aboveground corrosion of the piles is 

insignificant. Accordingly, the risk of zinc in stormwater discharges is also 

negligible. 

 
11  Galvanizers Association of Australia “Advisory Note #42.1.  Hot Dip Galvanized Steel Embedded in Soil”  

(March 2018). 
12  Durability Requirements for Steel Structures and Components - SNZ TS 3404:2018. 
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53. The magnitude of any leaching due to groundwater intercepting the base 

of the piles is expected to be low due to the physical properties of the soil 

and groundwater, as well as the low corrosion rates as already stated. 

This represents an infrequent source of zinc contamination since the 

groundwater level is not expected at such shallow levels.  

 
54. More severe corrosion conditions expected or encountered onsite than 

assumed above would reduce the structural integrity of the piles, so 

would require implementation of design measures to decrease the 

likelihood of corrosion. This would also mitigate zinc discharges. 

 
55. The stormwater discharge consent issued by ECAN13 includes the 

requirement for groundwater monitoring of zinc, so the leaching 

potential of zinc in the piles will be monitored. Nonetheless, the risk is 

considered minimal, and effects are considered less than minor in the 

context of the groundwater aquifer.  

 
SUBMISSIONS 

 
56. I have reviewed the submissions received on the Application that raise 

concerns regarding potential contamination effects. 

 
57. Broadly, these submitters raised issues relating to the potential for soil 

and groundwater contamination arising from the solar panels (such as 

PFAS or heavy metals), the galvanised steel piles (such as zinc leaching), 

and the MV switch room. 

 
58. I note that I have addressed these specific issues of ground and water 

contamination comprehensively throughout the preceding sections of 

my evidence. As detailed above, it is my opinion that the potential for soil 

and groundwater contamination from the operation and 

decommissioning of the solar farm is low, and the magnitude of any 

 
13  CRC255163. 
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potential contamination does not present an unacceptable 

environmental or human health risk. 

 
59. On that basis, I consider that the concerns raised by submitters are 

adequately resolved by my assessment and the suite of proposed consent 

conditions in Ms Alkamil’s evidence, including the regional stormwater 

discharge consent conditions imposed by ECAN. 

 
CONCLUSION 

 
60. In summary, it is my opinion that as long as the appropriate monitoring 

measures (as set out in the proposed conditions of consent) are 

implemented, the proposed solar farm does not present an unacceptable 

risk to human health or the environment (during operation and following 

decommissioning).   

 
61. I have formed my opinion based on the premise that discharges to soil 

and groundwater from operation of the solar farm will be less than minor 

so long as: 

 
(a) any insulating oils or maintenance fluids associated with the MV 

switch room are managed appropriately; 

 
(b) damaged solar panels are repaired promptly and are not disposed 

of onsite; and  

 
(c) post-decommissioning contamination investigations, including 

remediation where required, are completed and validated. I note 

in Ms Alkamil’s evidence, draft conditions requiring 

contamination investigations to occur post-decommissioning are 

proposed.  
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62. The proposed conditions of consent that I have reviewed (attached to Ms 

Alkamil’s evidence) address these issues, as well as the consent 

conditions imposed by ECAN under the regional consent granted for the 

Site.  

 
 
Wendi Williamson 
Dated 24 April 2026 
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	54. More severe corrosion conditions expected or encountered onsite than assumed above would reduce the structural integrity of the piles, so would require implementation of design measures to decrease the likelihood of corrosion. This would also miti...
	55. The stormwater discharge consent issued by ECAN12F  includes the requirement for groundwater monitoring of zinc, so the leaching potential of zinc in the piles will be monitored. Nonetheless, the risk is considered minimal, and effects are conside...
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	CONCLUSION
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