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INTRODUCTION

My name is Nicholas Alexander Logan. | am a Project Engineer with ITP
Renewables with over seven years of experience in renewable energy

projects.

| hold the qualifications of a Bachelor of Science and a Bachelor of

Engineering from the Australian National University.

| have been conducting glint and glare assessments for over five years,
and have completed, directed, and reviewed more than 50 assessments
across Australia, New Zealand, and the Pacific Islands, with a cumulative
installed nameplate generation capacity of more than 1 Gigawatt (GW).
This includes twelve large-scale solar farms in New Zealand across
multiple districts (Central Otago, Mackenzie, Tasman, Hurunui, Central
Hawke's Bay, South Wairapara, Taranaki, Rangitikei, and Horowhenua). |
have acted as an expert witness for three large-scale solar farms in New
Zealand, including appearing in the Environment Court for a direct
referral for a solar farm proposal in Greytown, and completed peer
reviews for five solar farms in New Zealand. More broadly, | am an
experienced technical analyst and advisor on renewable energy projects
including remote area power, Pacific Island mini-grids, commercial and
industrial systems, utility-scale generators, and large embedded

networks.

| have been engaged by Far North Solar Farm Limited (FNSF) to provide
expert evidence on its Resource Consent Application RC240028
(Application) to construct and operate a solar farm across 181ha of a
242.4ha site located at 380 Waipara Flat Road, Waipara, North
Canterbury (Site). | have been involved with the project since November
2023. | directed and reviewed the ITP Renewables Glint and Glare

Assessment (Glint and Glare Assessment),! and additional analysis

1 Appendix K of the assessment of environmental effects.
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provided? in response to a request for further information from Hurunui
District Council.3 | have not visited the Site as the Glint and Glare
Assessment is a software-based assessment that adopts very

conservative assumptions. This is an industry standard practice.

CODE OF CONDUCT

| 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. | confirm that the opinions expressed in this statement
are within my area of expertise except where | state that | have relied on
the evidence of other persons. | have not omitted to consider materials
or facts known to me that might alter or detract from the opinions | have

expressed.

SCOPE OF EVIDENCE

6.

| address the following matters in my evidence:

(a) Provide a summary of the Glint and Glare Assessment carried out

for the proposed solar farm;

(b) Respond to submissions in relation to glint and glare matters;

(c) Respond to glint and glare matters raised in the Section 42A

Report; and

(d) Provide recommended consent conditions with respect to glint

and glare.

In summary, | conclude that:

(a) the glare effects of the proposed solar farm will be less than

minor; and

2 Waipara Glare Study Revision dated 28 March 2025.
3 Hurunui District Council Section 95 Report dated 13 June 2025 at [24].
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(b) the proposed consent conditions provide a pragmatic framework
for addressing any substantiated glint and glare issues that arise

during operations.

GLINT AND GLARE ANALYSIS

8.

10.

11.

385576

Glint is a momentary flash of bright light; in comparison, glare is a
continuous source of excessive brightness relative to ambient lighting.
Glint and glare are often caused when light reflected off a surface

(reflector) is viewed by a person (receptor).

The difference between glint and glare is, therefore, a matter of duration.
Glint typically occurs when either the receptor or the reflector is moving.
Glare typically occurs when the reflector and receptor are completely, or

nearly, stationary.

The ocular hazard caused by glint or glare is a function of the intensity of
the glare (retinal irradiance), and the apparent size of the glare source
seen by the receptor (subtended angle). The severity of the ocular hazard

can be divided into three levels, which are described below:

(a) green glare, which has low potential to cause temporary after

image and is generally not considered a safety hazard;

(b) yellow glare, which has potential to cause temporary after image;

and

(c) red glare, which can cause retinal burn. Red glare is not usually
possible from solar photovoltaics (PV), as PV modules do not

focus reflected sunlight.

PV cells are designed to absorb as much light as possible (generally
around 98% of direct sunlight) to maximise efficiency. To enhance
absorption and limit reflection, PV cells are constructed from dark, light

absorbing material and are treated with an anti-reflective coating.
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12.

13.

14.

The small percentage of light reflected from PV modules varies depending
on the angle of incidence.* A high angle of incidence will typically incur
higher levels of reflection. For a solar farm, single axis tracking arrays
rotate the receiving surface of the PV modules from east to west
throughout the day as the sun moves across the sky. The angle of
incidence for a single axis tracking system varies less than in fixed tilt
arrays as the reflective surface of the modules rotate on a horizontal axis
to follow the sun. As such, the single axis tracking arrays proposed by
FNSF operate with a low angle of incidence for the vast majority of the

day.

The main exception to this tracking approach occurs during very early
mornings and late evenings. During these times, the low elevation of the
sun causes trackers to cast shadows on each other (known as self-
shading), which leads to significant loss of generation. To avoid these
losses during these periods, the arrays are programmed not to face the
sun directly, but to adopt lower tracking angles to eliminate self-shading.
This strategy is called backtracking. In most cases, the glare effects from
tracking arrays occur during backtracking, as the combination of low sun
elevation and nearly horizontal modules leads to a higher angle of

incidence and a subsequently higher level of reflection.

The Glint and Glare Assessment is based on analysis using the ForgeSolar
model, which uses the Solar Glare Hazard Analysis Tool (SGHAT). The
SGHAT was developed by Sandia National Laboratories to evaluate glare
resulting from solar farms at different viewpoints, based on the location,
orientation, and specifications of the PV modules. Assessing glint and
glare effects from solar farms using ForgeSolar is standard industry
practice, and the analysis is accepted by the Civil Aviation Authority of

New Zealand and the Australian Civil Aviation Safety Authority.

4 Waipara Solar Farm Glint and Glare Study dated 21 December 2023, Figures 1 and 4.

385576

3451-5343-1371-V2



ANALYSIS OF THE PROPOSED SOLAR FARM

15.

16.

17.

18.

19.

The array model was developed based on the Module General
Arrangement Layout for the proposed solar farm and mechanical details

of the tracking structures.

The proposed solar array at the Site will be bordered by vegetation
screens, with the height and locations considered in the Glint and Glare
Assessment based on the Module General Arrangement Layout. ITP
Renewables modelled these vegetation screens as obstruction objects in

ForgeSolar, which are completely opaque barriers.

Our assessment considered potential visual receptors within 3km of the
Site. There is no formal standard on the maximum distance for glint and
glare assessments; however, the significance of a reflection decreases

with distance for two main reasons:
(a) the solar farm appears smaller; and

(b) visual obstructions are more likely to block the view of the solar

farm.

The choice of a 3km study boundary is based on existing studies and my

own assessment experience.

The Glint and Glare Assessment concluded that five observation points,
three road routes (State Highway 1, Kathryns Lane, and Darnley Road),
and one railway (Main North Line) received green glare over the course
of a full year.> As outlined in paragraph 10, green glare is not generally
considered a safety hazard. No observation points, road routes, or

railways received any yellow glare.

5 Waipara Glare Study Revision dated 28 March 2025, Table 1.
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20.

As no road routes received any yellow glare with the proposed mitigation
measures, it is my opinion that the glint and glare impact of the proposed

solar farm on road safety is less than minor.

RESPONSE TO RELEVANT SUBMITTERS

21.

22.

23.

24,

25.

| have reviewed the submissions as they pertain to glint and glare
concerns. In the paragraphs below | refer to the numbering of

submissions used in Hurunui District Council’s summary of submissions.

A number of submitters® raise broad concerns with glint and glare effects
on visual amenity, driver safety, and tourism. ForgeSolar is an industry
standard tool for assessing glint and glare effects. The analysis identified
limited occurrences of low impact glare, as described in paragraph 19

above.

A number of submitters’ raised concerns with glint and glare effects on
driver safety for State Highway 7. As detailed in paragraph 20 above, the

analysis shows that no glare will be received on State Highway 7.

Submitter 31 identified that the Weka Pass Railway was excluded from
the Glint and Glare Assessment. | understand that the railway typically
operates during the middle of the day, which is the time of least concern
for glint and glare effects (see paragraph 12 above). Whilst ITP
Renewables did not analyse glare on this railway specifically, no receptors

in the vicinity of the railway received any glare.

Submitter 32 raised concerns about time between planting the
vegetation screen and the vegetation screen growing to maturity. The
backtracking limit angle of 10° provides the primary mitigation for glint

and glare effects, as stated in paragraph 13.

6 See submissions 17, 30, 31, 34-36, 40, 89, 90, 91, 114, 125, 132, 144, 145, and 148.
7 See submissions 57, 98, 125, 144, 145, and 148.
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26.

27.

Submitter 57 raised concerns about the exclusion of their property from
the Glint and Glare Assessment due to existing vegetation. | understand
that the submission refers to the receptor labelled as “Exc 06.”8 Whilst
ITP Renewables did not assess this property directly, no observation
points in the vicinity or direction received any glare. The vertical height
of receptors typically has a small effect on the received glare, and | can
conclude that any glare effects received on the second storey will be less

than minor.

Submitter 98, NZ Transport Agency (NZTA), raised concerns about glare
impacts on State Highway 7. The design of the array and the backtracking
limit angle were adjusted in response to NZTA’s submission.® The analysis
results, which include the revised design, are described in paragraphs 19

and 20 above.

RESPONSE TO SECTION 42A REPORT

28.

29.

| have reviewed the Section 42A Report as it pertains to glint and glare,
and Appendix G prepared by Rudi Van der Velden of Velden Aviation
Consulting Limited (VACL). | note that the Section 42A Report concludes

that more information is required on glint and glare.®

VACL completed a peer review of the Glint and Glare Assessment and Mr
Van der Velden submitted evidence as part of the Section 42A Report.
VACL's assessment showed broad agreement with ITP Renewable’s
study, with only minor differences in input parameters and results. The
peer review was not shared with ITP Renewables until very recently.
Hence, our most recent update!! does not specifically address all of the

points raised in the peer review, although in my own experience the

8 See Appendix A in Waipara Solar Farm Glare Study Final dated 21 December 2023.

9 As described in FNSF Response to NZTA Waka Kotahi Submission on Waipara Solar Farm dated August
2025.

10 Section 42A Officer’s Report Prepared by Nicola Kirby dated 17 April 2026 at [377].
11 Waipara Glare Study Revision dated 28 March 2025.
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proposed changes to the modelling recommended by VACL will not

materially change the outcome of the study.

30. Mr Van der Velden raised several items of concern which he believed had

not been adequately addressed in paragraph 5.4 of his evidence. |

respond to each item below.

(a)

(b)

(c)

(d)

385576
3451-5343-1371-V2

ITP Renewables do not generally model both car and truck drivers
on all roads to limit the size and complexity of the analysis. The
change in vertical eye height typically has a small effect on the
received glare, with the large majority being coincident (i.e. car
and truck drivers will usually be affected equally). For this reason,
we selectively provide more thorough analysis only for road

routes with the highest traffic volumes.

ITP Renewables do not generally model second storey
observation points for residences for the same reason we do not
model truck drivers on all roads: it has only a small effect on the
received glare. In addition, modelling second storey observation
points for all residences will occasionally result in false positives

for houses with only a single storey.

| concur that interim measures to supplement the vegetation
screening between planting and maturity are appropriate. The
backtracking limit angle provides the primary mitigation for glint
and glare effects, as stated in paragraph 25, including during the

interim period between vegetation screen planting and maturity.

On the issue of mitigation screening shading the road and
obstructing views, | cannot comment on this as it is outside of my

area of expertise.



31. | concur with Mr Van der Velden!? that an adaptive management plan for
glint and glare is a pragmatic approach to addressing issues that arise

during operations that were not identified during the analysis.

PROPOSED CONDITIONS

32. | have reviewed the proposed conditions of consent attached to the

evidence of Laila Alkamil. In my opinion:

(a) The conditions which pertain to glint and glare management, are

reasonable.

(b) The conditions, as they pertain to glint and glare from the solar

panels, are reasonable.

CONCLUSION

33. Given the results of ITP Renewables' Glint and Glare Assessment for the
proposed solar farm, and the evidence provided above, it is my opinion

that the glare effects of the proposal will be less than minor.

Nicholas Logan
24 April 2026

12 Statement of Evidence of Rudi Van der Velden dated December 2026 at [5.5].
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