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1  I N T R O D U C T I O N   

1.1 Overview 

To review report provided by Mansergh Graham Landscape Architects for NZ Clean Energy Ltd 

Darfield Agrivoltaics Development and assess the accuracy of findings in terms of impact of the 

potential glare and glint on surrounding dwellings as well as road users and for any nearby railroad 

and or airfields.   

 

 

 

 
Figure 1.1   Darfield Solar Farm Location and Proposed development   
 
 

1.2 Scope:  

1. Fully review information provided and to set up and load associated data into modelling 
software for comparison purposes  

2. Independent assessment to corroborate results, using same utility by ForgeSolar that 
Mansergh Graham Landscape Architects  have used for the Single Axis tracking with 1 Solar 
Panel size (1P). (Solar Panels mounted in portrait arrangement about central rotating axis).   
Review and Comparison of results and record any differences to evaluate report conclusion 
offered. Dwellings as well as road and rail users  to be assessed and compared. Include written 
review.  

3. Review of mitigation measures, investigate any shortfalls and investigate additional measures 
against any review of landscape planning proposals   

4.  Review of any major impacts to both residents’ dwellings and road and rail users. 
Consideration of specifics to any party and potential additional mitigation. 

5.  Conclusion outcomes and determination of potential shortfalls and associated mitigation 
requirements as part of any potential consent conditions. Written report follow up and 
clarifications. 
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1.3 PV Array Information  

This assesment and analysis is based on the following information provided by Mansergh 

Graham Landscape Architect (MGLA)  glint and glare report on which their modelling was 

based for the proposed Darfield Agrivoltaic Development.    

PV Array 

Parameters 

Mansergh Graham 

Glare Assessment 

Parameters Used  

Comment  

1. Solar Array type  Single Axis Tracking 

(SAT)  system with 

Shade Backtracking 

Noted in assessment 

2. Orientation  7.546° This is understood to be used instead of true 

north (0 degs) as it better suits the site 

terrain profile according to the Applicant.  

3. Rotation Axis 

Height above 

aground  

1.4m NOTE: There were no diagrams of the actual 

solar panel layout on the rotation axis in the 

Mansergh Graham glare assessment  

Further feedback from Applicant indicates 

that height may vary from 1.4m ( as used by 

Mansergh Graham Assessment) and 2.07m 

as indicated in  Figure 1.3 provided by 

Applicant.  

4. Max tilt angle  60 ° Noted in assessment 

5. Max Height 

above ground. 

2.8m  Ref: AEE Final, 6 September 2024, 3.2.1 The 

Solar array. 

NOTE: There was no consideration of this in 

the Mansergh Graham glare assessment.  

Follow up correspondence with applicant 

indicated that minumum height would be 

2.45m and maximum height  3.1m as per 

Figure 1.3. 

6. Solar Panels 

Type  

With anti reflective 

coating  

Noted in assessment  

Table 1.3 Mansergh Graham Landscape Architects (MGLA) Parameters used for modelling  
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Apart from the comments made in table 1.3, the modelling carried out by MGLA was 

however based on the parameters as indicated in the table.  

This report review by Velden Aviation Consulting Ltd (VACL) has also been modelled using 

the above parameters used by MGLA to ensure,  as much as possible, a consistent 

comparison can be made.  

The maximum height however is based on diagram provided below by the Applicant. This 

indicates a maximum height of 3.1m and is used to allow a more conservative consideration 

as it applies to minimum height mitigation screening such as possibly being proposed for 

new landscape planting.   

 

 

Figure 1.3  Applicants drawing of  proposed solar panael layout  

 

                             

1.4 Solar Glint and Glare Impact Analysis   

Any potential glint and glare impacts are considered using the same software utility as that used by 

Mansergh Graham and has also been used extensively by the author of this VACL report on other 

assessments both in New Zealand and internationally.  

The Mansergh Graham Glare Assessment is based on use of the ForgeSolar solar glare hazard 

analysis software utility.  This provides  glare assessment associated with impact to the human eye 

in terms of  levels of glare and its hazard potential.  

Although most PV solar panels have anti-glare coatings to minimise glare as much as possible, there 

is always some residual glare present that has potential to create a hazard.   
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General Consideration   

Solar glare hazard analysis (SGHA) is based on potential to cause damage to any observer’s eyes.  

The chart in the figure below applies a colour code of green, yellow or red depending on the hazard 

potential and any PV arrays causing issues to designated observation points.  

 

 

 

 

 

 

 

 

 

 

Figure 1.4 -1 . Potential Ocular Impact   

 

“Green zone” glare is considered to have low potential to cause after –image (flash blindness) when 

observed prior to a typical blink response.  

“Yellow zone” glare is considered to have potential to cause after image (flash blindness) when 

observed prior to a typical blink response time.  

“Red Zone” glare is considered to have high potential to cause permanent eye damage.  

Typically green and yellow glare are experienced from solar arrays compared to red glare which is 

rarely experienced from any PV reflection.   

Although any PV arrays that create issues that fall in the green zone have low potential for after-

image, and less chance of ocular damage over time, this is seen as less of a problem for dynamic or 

moving receptors such as vehicles, trains or aircraft.   

Use of  SGHA  comes with the following assumptions applied; 

1 Glare analyses do not account for physical obstructions between reflectors and 
receptors. This includes buildings, tree cover and geographic obstructions.  
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2 Several calculations utilize the PV array centroid, rather than the actual glare spot 
location, due to algorithm limitations. This may affect results for large PV footprints.  

3 The subtended source angle (glare spot size) is constrained by the PV array footprint 
size. 

4 Glare locations displayed on receptor plots are approximate. Actual glare-spot 
locations may differ. 

5 Glare vector plots are simplified representations of analysis data. Actual glare 
emanations and results may differ. 

6 The glare hazard determination relies on several approximations including observer 
eye characteristics, angle of view, and typical blink response time. Actual results 
and glare occurrence may differ.  

7 Hazard zone boundaries shown in the Glare Hazard plot are an approximation and 
visual aid based on aggregated research data. Actual ocular impact outcomes 
encompass a continuous, not discrete, spectrum. 

It should be added that solar glare is experienced every day,  however static occupational 

observation points such as for residents of dwellings does not necessarily mean that solar glare 

impacts the predominant direction the observer is looking.  

Most dwellings have blinds as well as tinted windows that limit glare.  This should  not be seen as a 

precursor for mitigating  glare however.  

These are considerations that can be taken into account when deciding overall impact of solar glare 

from proposed PV arrays.  

 

1.5 Solar Glare Standards and Mitigation  

VACL agrees with the standards applied by Mansergh Graham and in particular glare limits, as 

shown in Table 1.5- 1 below, which is based on the Australia New South Wales Government  

Guidelines for glare impact on Dwellings and is considered in this report to compare the results 

obtained.  

 The author agrees with the MGLA approach in utilising the Australian NSW standard as it provides a 

more conservative approach in relation to mitigation of potential glare.  

 

 

 

 

 

Table 1.5-1  Australia NSW Government Guidelines for glare impacts on Dwellings 
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As noted in the guidelines, glare should ideally be reduced to a point where less than 10 mins per 

day and less than 10 hours per year is  considered.  As such, any mitigation measures being 

considered should be such that it reduces  potential glare to dwellings to meet low glare impact 

durations.  This should ideally apply to both green and yellow levels of glare not just yellow.  

For road users,  the MGLA report includes  the standards for road users from the same Australian 

guidelines which are noted in the table below.  

 

 

 

 

 

 

Table 1.5-2 Australian Solar Farm Guidelines on Glint and Glare Assessment Approach for Road 

Users 

 

It is noted that the MGLA report only uses a 1.6m observer eye level height for dwellings or 

residences as based on the reports attached in the appendix of their report.  

This is contrary to the bullet point on page 11 of its report (noted below)  where it states 1.8m 

above ground level is recommended for Dwellings. 

• An additional height should be added to the ground level at a dwelling to represent a 
viewing height. 

• For dwellings, a recommended additional height of 1.8 metres above ground level should 
be added to account for eye level on the ground floor, with additional floors being assessed 
as required. Additional heights should be considered where a receptor is hig her than a first 
floor. Modelling is recommended for ground floor receptors because it is typically the most 
occupied during daylight hours. 

  

The MGLA glare assessment does not consider observer eye level heights for two or more storey 

dwellings which should also have been assessed where applicable. As such VACL also consider 2 

storey dwellings  and applies a 3.6m receptor eye level height for occupants on the second storey. 

This also provides a conservative approach which allows for mitigation planning for residents with 2 

storey dwellings.  

 



 VELDEN AVIATION CONSULTING LTD 

 

Page 11 of 54 

 

For road users, while there are no definite limits with regard to glare duration constraints as for 

dwellings, the distinction is to demonstrate that glare would not significantly impact on safe 

operation of vehicles. 

In normal circumstances the duration of exposure to glare from vehicles may be very short due to 

the dynamics of the moving vehicle and passing any potential glare zones quickly as not to be 

unduly affected.  

The MGLA report indicates that glare originating in front of the road user requires mitigation.    

While this is correct,  it needs to further define that the ForgeSolar utility takes into account ±50 

degree angle for assumed peripheral vision about the driver’s direction of travel.   

The author disagrees with MGLA report consideration of road user viewer height for the smaller 

vehicles eye level where it uses levels of 1.1m for passenger cars.  This is also at odds with page 11 

of its report where it states (see bullet point below) a recommended height for drivers eye level for 

cars as 1.5m   

• An additional height should be added to the ground level height to represent the typical 
viewing height from a road user. For road users, a height of 1.5 metres is recommended;  

  

For larger vehicles such as tractors, haulage vehicles etc a 2.4m driver eye height has been used by 

MGLA.  

This should be considered acceptable as it is close to a standard typically used which  considers a 

height for 2.5m for larger vehicle driver eye height and is considered worst case and would also 

cover the 1.5m driver eye level as well as buses etc and most large vehicles. As such this is also 

believed to provide safer consideration of mitigation requirements for road transport.  

For railways and train drivers eye levels VACL is agrees with MGLA using 3m as this will also present 

a more conservative value which should provide safer consideration mitigation for rail transport. 

Typical driver eye level receptor heights for rail vary from 2.5m to 3m.  

 

1.6 Mitigation Measures  and Modelling  

Mitigation measures should include landscape plantings of vegetation suited to the local 

environment as well as being suitably dense and high enough to obscure any view of the solar PV 

arrays that may potentially cause glare. Modelling in the analysis is based on dimensions of height 

and length of such screens and for full obstruction of any view and glare from the arrays.   

Existing vegetation and structures are also considered where they indicate significant screening 

impact.  
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2 Executive summary 

There is general overall agreement by the Velden Aviation Consulting Limited (VACL) peer review 

with the results obtained by Mansergh Graham Landscape Architects Ltd (MGLA) in their Glint and 

Glare report.  

However,  some differences and discrepancies were noted in the report with regard to parameters 

used and further descriptions needed to help clarify standards and mitigation considerations.  

 

The MGLA report considers driver eye level heights for road users of 1.1m for small vehicles and 

2.4m for the larger vehicles such as farm vehicles or haulage vehicles etc.  

 

Also, it only considered dwelling observer eye levels of 1.5m and did not consider dwellings that 

may have been two or more storeys high.  

 

The reviewer  of the MGLA report considers driver eye levels for worst case scenario and as such a 

driver eye level height of 2.5m is used in consideration of larger vehicles expected to be found on 

most rural roads in New Zealand such as tractors, haulage trucks, school busses etc.  to ensure 

consequential mitigation considerations provide greater safety margin against potential glare. 

 

For dwellings, a more usual standard of 1.8m is considered for receptor eye level rather than 1.5m. 

Also , where it is expected that some dwellings are 2 storey,  a 3.6m receptor eye level has been 

modelled.  

 

For rail this report agrees with the eye level height used by MGLA of 3m as well as largely agreeing 

with the results obtained for assessment of potential glare impacts  on nearby railways.  

 

Results of this peer review assessment  were found to be mostly consistent with results obtained by 

MGLA where minimal glare could be expected for dwellings, fitting within the constraints of less 

than 10 hours year and less than 10 minutes per day.    

 

Although peer review results are also largely in agreement with those obtained by MGLA  for the 

road users, further measures have been recommended in this report with regard to mitigation to 

ensure potential glare does not impact on  road user safety.   

 

Of particular importance is consideration of mitigation measures near or around major road 

intersections where potential glare has been predicted and is consistent with mitigation measures 

using landscape plantings as proposed by the applicant. As such, it has been recommended that 

some interim glare mitigation measures are included. 

 

Overall, there is mostly agreement that  the potential glare impacts from the proposed Darfield 

Agrivoltaic Development should mostly be minor to less than minor once considered mitigation 

measures have been implemented.  
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3  A S S E S S M E N T  M O D E L L I N G  C O M P A R I S O N S   
 

3.1 Observer Height Modelling Considerations  

The Photovoltaic array layout being considered is as per the MGLA report using the same data set 

for coordinates for the solar array as well as dwellings and road and rail routes.  Appendix 1  

provides the data sets used for modelling and analysis for the glare assessment.  

The only differences are with regard to the heights of the observers eye levels with the differences 

as shown in the table 3.1 below.  

 

Receptor eye level heights 

used for Assessment  

MGLA VACL 

For Dwelling  1.6m for all dwellings  1.8m for one storey dwellings 

and 3.6m for two storey 

dwellings.  

For Road Users  1.1m for cars and 2.4m for 

large vehicles such as trucks  

2.5m driver level eye height.  

Only large vehicles considered 

to capture worst case 

scenario.  

For Rail  3m  3m (concur with MGLA)  

 

Table 3.1 Differences in receptor eye heights used in peer review assessment  

Rationale for Observer Height Differences  

Dwellings 

The majority of residents expected to be occupying first floor and lounge, kitchen and bedroom 

areas are more likely to suffer potential glare impacts. The heights of the foundations of the 

dwellings need to be taken into account and then the heights of the eye levels of the occupants. 

This is generally taken to be around 1.8m as a general standard. (As noted previously, this is also 

mentioned in the MGLA report, but it appears that their modelling is still based on a receptor eye 

level of 1.6m). 

Roads  

2.5m is considered a general standard eye level height for drivers of large vehicles. Although there is  

expected to always be some variation about this level, it offers a conservative value and is used in 

this peer review analysis. This also provides a worst case scenario for which any mitigation 
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measures that may be required to screen impacts to drivers of larger vehicles with eye levels at 

heights of 2.5m  will also mitigate potential glare impact for drivers of smaller vehicles.  

  

Rail 

A train driver eye level of 3m is used by MGLA and the peer reviewer agrees with this receptor eye 

level as it also provides a worst case scenario and hence allows for safer margins to be considered 

when applying vegetation landscape mitigation measures (or other means) to eliminate potential 

glare to train drivers.    
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 4 Solar Glare Analysis Results  

 

4.1 Dwelling Results Comparison  

Receptor 

ID  

Type/Address  MGLA Predicted Potential 

Glare Results( With 

existing vegetation 

screening ) 

VACL Results and  Comment ( 

Predicted glare noted in hours 

annually)  

OP1 Dwelling,1352 

Homebush Road  

Darfield.  

Predicted Green (0.4 hours/pa) 

and Yellow Glare (0.1 

hours/pa). 

Predicted Green (24.6 hours/pa) and 

Yellow Glare (6.4hours/pa).  

OP2 Dwelling,1/3792 

West Coast Rd, 

Darfield  

Predicted Green (0.6 hours/pa) 

and Yellow Glare (0.3hours/pa). 

No glare predicted  

OP3 Workplace,1/3792 

West Coast Road, 

Darfield 

No potential glare predicted  No potential glare predicted 

OP4 Fonterra,1/3792 

West Coast Road, 

Darfield 

No potential glare predicted Predicted Green (0.3 hours/pa)  

OP5 Dwelling,1/3792 

West Coast Road, 

Darfield 

No potential glare predicted Predicted Green (0.3 hours/pa) 

OP6 Dwelling,32 Loes 

Road, Darfield 

No potential glare predicted Concur with MGLA. No glare predicted  

OP7 Dwelling, 68 Loes 

Road, Darfield 

No potential glare predicted Concur with MGLA. No glare predicted  

OP8 Forest Park Predicted Green (0.4 hours/pa)  No potential glare predicted 

OP9 Forest Park Predicted Green (0.6 hours/pa) 

and Yellow Glare (0.1hours/pa). 

Predicted Green (2.3 hours/pa) 

OP10 Future LLRZ Predicted Green (0.4 hours/pa) No potential glare predicted 

OP11 Future LLRZ No potential glare predicted Concur with MGLA. No glare predicted  

OP12 Future LLRZ No potential glare predicted Concur with MGLA. No glare predicted  

OP13 Future LLRZ No potential glare predicted Concur with MGLA. No glare predicted  

OP14 Future LLRZ No potential glare predicted Concur with MGLA. No glare predicted  

OP15 Workshop or Shed No potential glare predicted Concur with MGLA. No glare predicted  

OP16 Dwelling, 165 

Kimberley Road 

No potential glare predicted Concur with MGLA. No glare predicted  

OP17 Dwelling, 38 

Whitcombe Place, 

No potential glare predicted Concur with MGLA. No glare predicted  

OP18 Dwelling, 47 

Landsborough Drive 

No potential glare predicted Concur with MGLA. No glare predicted  



 VELDEN AVIATION CONSULTING LTD 

 

Page 16 of 54 

 

OP19 Dwelling, 45 

McHugh Crescent 

No potential glare predicted Concur with MGLA. No glare predicted  

OP20 Workshop or shed No potential glare predicted Concur with MGLA. No glare predicted  

OP21 Dwelling, 1827 

Clintons Road, ( 2 

Storey) 

No potential glare predicted Concur with MGLA. No glare predicted  

OP22 Dwelling, 1616 

Homebush Road, (2 

Storey)  

No potential glare predicted Concur with MGLA. No glare predicted  

OP23 Workshop or shed No potential glare predicted Predicted Green (0.6 hours/pa) 

OP24 Dwelling, 1433 

Homebush Road, 

Predicted Green (0.4 hours/pa) No potential glare predicted 

OP25 Dwelling, 2171 

Clintons Road,( 2 

Storey)  

No potential glare predicted Concur with MGLA. No glare predicted  

OP26 Dwelling, 3967 

West Coast Road, 

No potential glare predicted Concur with MGLA. No glare predicted  

OP27 Workshop or shed No potential glare predicted Concur with MGLA. No glare predicted  

OP28 Workshop or shed No potential glare predicted Concur with MGLA. No glare predicted  

OP29 Dwelling No potential glare predicted Concur with MGLA. No glare predicted  

OP30 Workshop or shed No potential glare predicted Concur with MGLA. No glare predicted  

OP31 Dwelling, 181 Bleak 

House Road, 

No potential glare predicted Concur with MGLA. No glare predicted  

OP32 Dwelling, 245 Bleak 

House Road, 

No potential glare predicted Concur with MGLA. No glare predicted  

OP33 Dwelling, 324 Bleak 

House Road 

No potential glare predicted Concur with MGLA. No glare predicted  

OP34 Dwelling, 594 

Kimberley Road 

No potential glare predicted Concur with MGLA. No glare predicted  

OP35 Dwelling, No potential glare predicted Concur with MGLA. No glare predicted  

OP36 Dwelling, 526 

Auchenflower Road 

No potential glare predicted Concur with MGLA. No glare predicted  

OP37 Cemetery  No potential glare predicted Concur with MGLA. No glare predicted  

OP38 Workshop or shed No potential glare predicted Concur with MGLA. No glare predicted  

OP39 Dwelling, 398 

Kimberley Road, 

No potential glare predicted Concur with MGLA. No glare predicted  

OP40 Dwelling, 355 

Kimberley Road, 

No potential glare predicted Concur with MGLA. No glare predicted  

 

Table 4.1 Dwellings Predicted Solar Glare Impacts Comparison  

 

General Comments on Dwelling Results  

Of the dwellings predicted to be impacted by potential glare, these are all less than the 10 hours per 

annum as and therefore within the required guidelines of the Australia New South Wales 

Government  Guidelines for minimum impact and no mitigation required.  
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Where there are some differences between the MGLA assessment and that of the peer reviewer 

from VACL, these are highlighted in yellow table  4.1 above. Overall, however the results from VACL 

are largely in agreement with those obtained by the applicants glare assessment.  

Differences are expected to be attributed to the difference in observer heights by MGLA using 1.6m  

and that of VACL using 1.8m.   

Also, for the dwellings that were simulated as 2 storey (OP21, 21 and 25) there was no difference in 

results with both MGLA and VACL analysis indicating that there would be no  predicted glare for 

residents at these dwellings.  

With Dwelling at 1352 Homebush Road (OP1) with the largest predicted amount of glare at 25 hours 

green glare and 27.4 hours per annum yellow glare, VACL concurs with the MGLA assessment that 

the existing vegetation surrounding this dwelling should mostly mitigate this to minor and even less 

than minor.   

The below plots indicate the annual predicted glare occurrence and the daily duration for OP 1.  

 

Figure 4.1 Predicted Glare Occurrence and Daily duration for 1352 Homebush Road  

As noted in the ocular hazard definitions in section of 1.4, green glare is expected to have low 

impact compared to yellow glare which should ideally be mitigated as far as practicable where glare 

levels exceed  10 hours per annum for dwellings as per the Australian guidelines.  

It should be noted,  the simulations of existing vegetation obstruction to mitigate glare provided by 

both MGLA and VACL should theoretically have completely screened all potential glare based on the  

geometry angles between the Observation Point 1 (Dwelling at 1352 Homebush Rd), the existing 

vegetation and the solar array location. The mechanism for this is illustrated in Appendix E and the 

reviewer believes this to be an anomalous result as there should be complete screening of the array 

for this dwelling based on its existing surrounding vegetation. (The reviewer has raised this with the 

software developers  and at time of writing of this report has not had a reply from them.)     
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4.2 Road Route Comparisons  

Road Route   MGLA Predicted Potential 

Glare Results  mins/yr  

Based on 2.4m driver Eye 

level and with obstructions 

(existing vegetation and 

planned landscape plantings ) 

VACL Results (mins/year) 

Based on 2.5m driver eye level  

and with obstructions ( 

existing vegetation plus 

planned landscape plantings)  

 Auchenflower Road  No predicted glare  476 mins/year green glare 222 

mins/year yellow glare  

Auchenflower Road West of 

Main Highway 73 

Not considered No predicted glare  

Bleak House Road No predicted glare Concur with 

MGLA.  

Concur with MGLA. No predicted 

Glare  

Boultons Road  432 mins per year Green ( 6 mins per 

day green glare)*  

No predicted glare   

Clintons Road  90 mins per year green glare*  No predicted glare 

Homebush Road East of 

Railway  

412 mins per year green glare  and 

602 mins per year yellow glare*  

No predicted glare 

Homebush Road West of 

Railway  

108 mins per year green glare and 

307 mins per year yellow glare * 

No predicted glare 

Kimberley Road North  No predicted glare Concur with MGLA. No predicted 

Glare 

Kimberley Road South No predicted glare Concur with MGLA. No predicted 

Glare 

Tramway Road east of 

Kimberly Rd 

No predicted glare Concur with MGLA. No predicted 

Glare 

Tramway road West of 

Kimberley Rd  

No predicted glare Concur with MGLA. No predicted 

Glare 

Landsborough Drive1  No predicted glare  Not Considered . See note 1 

Loes Road  No predicted  glare Concur with MGLA. No predicted 

Glare 

State Highway 73 No predicted glare Concur with MGLA. No predicted 

Glare 

Gunns Road2  Not considered  No predicted glare. See note 2  

Table 4.2 Results Comparison MGLA and VACL  
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Notes : 1 – Landsborough road was not considered in the analysis by VACL as it did not present any 

predicted glare as per the MGLA report and this would be expected given it was largely obscured by 

residential houses and existing vegetation. See below photo of typical view along Landsborough 

Drive. Solar Farm at Darfield would be to the right of the of the photo and mostly outside of the 

drivers Field of View (FoV).   

 

Photo 4.2-1. Landsborough Road  

Note 2- Gunns Road (see below) was included in the assessment by VACL given it meets a major 

intersection that may potentially  encounter glare from the Darfield Solar Farm.  

 

Photo 4.2-2 Gunns Road location and intersection with State Highway 73 
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Rationale for inclusion of Gunns Road is due to major intersection with State Highway 73 

 

 

Photo 4.2-3a and b. View from Gunns Road looking at Viewpoint 1 (VP1)  

 

VP1 

VP1 
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While not included in the MGLA report, the peer reviewer from VACL  considered it important to 

include roads at major intersections where there is potential of glare from Solar Farm developments 

due to potential safety issues encountered at major intersections, especially in New Zealand rural  

roads.  

In this instance,  based on viewpoint 1, the results outcome of no potential predicted glare at this 

point  is likely due to the existing vegetation and building structures I the background as seen from 

this point.   

 

General Comments of Road Route Results  

For Boultons Road, Clintons Road, Homebush Road East and West of Railway, the MGLA report 

indicates both green and yellow glare as noted in the table.  From the MGLA report and Darfield 

NZTA Truck with Obstruction R2 Forgesolar Glare analysis Report in their appendix only existing 

vegetation has been considered.  There are however no obstructions related to these roads based 

on any existing vegetation and as such the following comments are made in the Landscape and Visual 

Assessment Report.  

Glare 
The glint and glare analysis found that glare is expected to be experienced along SH73, at its intersection 
with Homebush Road. Glare may also be potentially experienced at the intersection of SH73 and the 
Fonterra Darfield site access road. 
While glint and glare from the proposed PV panels was not found to be an issue from a driver safety 
perspective from along the remainder of SH73, or form the Midland Railway Line, there is potential for 
glare experienced at a wider (180-degree) FoV to draw attention to the site from this stretch ofSH73 and 
the Midland Railway. This is likely to have a small adverse effect on visual amenity when looking over the 
site. 
Mitigation 
Mitigation planting and/or PV tracking management is required along the southwestern site boundaries 
(adjacent to SH73 & Midland Railway Line and Fonterra Darfield) to mitigate the effects of glint and glare 
on the intersections of Homebush Road and the Fonterra access road with SH73 (for traffic safety reasons). 
This mitigation planting will screen views of the proposed development from these viewer locations and 
will also screen potential glint and glare (experienced at a wider 180-degree FoV). 
 

VACL has considered added vegetation planting along the boundary of West Coast Rd ( 

Statehighway 73 ) and Homebush road east of the intersection as indicated in Figure 4.4 below. 

This also supports the comment made above from the Landscape and Visual Assessment Report. 

The minimum planting proposed is 4m and based on this modelling the glare, the VACL result in 

table  4.2 indicate that this eliminates any potential glare  for  Boultons Road, Clintons Road and  

Homebush Road East and West of Railway.  

This also provides an important safety measure against any glare that may be experienced at this 

intersection both for road as well as rail.  
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Figure 4.2- 4. Recommended Obstruction landscape planting along Statehighway 73 at Homebush 

Road Intersection.  

 

Figure 4.2-5.  View towards intersection from Homebush Road West of railway and Statehighway 73  

 

Figure 4.2-5 shows there is currently no existing vegetation that would obstruct the view of the 

solar arrays when approaching this intersection indicating a potential safety issue of encountering 

glare. As MGLA results show there are 602 mins of yellow glare for large vehicles traveling along 

Homebush road east of railway and 307 mins of yellow glare for large vehicles travelling along 

Homebush road west towards the intersection.  

The schematic shows obstruction screens in the peer reviewers simulation of  4m high landscape 

plantings that should potentially obscure large and small vehicle driver view  of the proposed solar 

array and hence any potential glare from it.   The VACL results from table 4.2 indicate that there 

should be no predicted glare once incorporated.  This would support the applicants Landscape and 

Visual Assessment report indicating its intention to consider such landscape planting.  
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Auchenflower Road  

Auchenflower road  indicates there is potential green and yellow glare of 476 mins/year and 222 

mins/year respectively. The photo location correlation with the simulation glare reflection on the PV 

footprint shows where glare can be expected. It also shows where there is no existing vegetation 

along this point as shown in photo below and where the yellow line along the road indicates where 

yellow glare may be seen.  
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A  4m high obstruction simulating a landscape planting along this point has been analysed with 

resultant potential yellow glare being mitigated and potential green glare being reduced from 

476mins to 268mins per year.   

With green glare unlikely to cause any significant issue given the dynamic nature of the moving 

vehicle and minimum glare factor associated with green level glare, the overall impact of potential 

glare on road users with existing vegetation and that of planned landscape planting should be 

minimized to minor or less than minor.  
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4.3 Railway Results Comparisons  

Receptor ID  

Type/Address  

MGLA Predicted Potential Glare 

Results mins /yr (With existing 

vegetation screening ). Mins 

/year 

VACL Results min /year Comment 

(Predicted  noted in hours 

annually)  

Main Trunk Line  No predicted glare  50 mins/yr predicted green glare, and 26 

mins/yr predicted yellow glare  

Fonterra Siding  230 mins /year green glare 58mins/yr green glare and 8 mins/year 

yellow glare  

 

General Comment on Railway Route Results  

For the Main trunk line, a minimal amount of glare can be expected with less than 3 mins per day of 

mostly green glare. This is likely to happen for trains travelling east in early hours of the morning  as 

indicated form the plots below.   
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With regard to the location highlighted in red below and its correlation point also highlighted in red 

on plot showing positions along path receiving glare,  it is expected that train drivers are not likely 

to encounter any potential glare as indicated in the above plots above which already show minimal 

glare.  This is based on likelihood that existing vegetation as well as buildings around Fonterra Plant 

( which have not been included in obstruction simulation) are  likely to obscure the already minimal 

view of the Darfield solar array  and hence any potential glare from it.   

  

Photo 4.3.  Path along Statehighway 73 heading East and showing Maintrunk line view toward 

Fonterra plant and its buildings.   

Photo 4.3 also shows significant hedgerow at least 4m -5m high adjacent to the rail track that is 

likely to obscure most of the drivers view towards the PV array.  

For the Fonterra railway siding, potential glare is predicted to be experienced very briefly in the 

morning only and in the direction as the train travels towards the Fonterra plant.  

It is likely that parts of the tree shelter belt and Fonterra building (see plots and figure 4.3 below) 

will also mostly mitigate an already minimal glare 58mins/year green glare and  8 mins/per year 

yellow glare which can be considered minor to less than minor impact in terms of predicted glare 

impact to the train driver due to short duration from the moving train.  
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Figure 4.3 -1. Fonterra Railway Siding and site obstructions likely to mitigate potential glare from PV 

Array  

 

The tree shelter belt and part of Fonterra 

building each about 10m high should 

together obscure glare from PV array from 

the railway siding  
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PV array 1 and Route: Fonterra Railway Siding 
Yellow glare: 8 min. 
Green glare: 58 min. 

 

Figure 4.3-2 Annual Predicted  glare and Daily duration for Railway Siding  

 

The annual predicted glare occurrence and daily duration plots indicate minimal predicted glare 

which his mostly low level green glare  and as such should only present minor impact. With the 

likelihood of further obstruction of the view to the PV array from the tree shelterbelt and Fonterra 

building structure as circled in red In the above photos, it is expected that any glare should be less 

than minor if not completely mitigated by these structures.  
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5. MITIGATION CONSIDERATIONS   

5.1 Mitigation Requirements for Dwellings  

Apart for the anomalous result for the OP1 (Dwelling at 1352 Homebush Rd)  VACL is largely in 

agreement with MGLA that the existing vegetation should mostly mitigate potential glare from the 

PV array proposed by NZ Clean Energy Ltd.  

This is irrespective of the higher observer eye level considered at 1.8m for single storey and also the 

2 storeys at 3.6m based on recommended dwelling observer eye levels which overall have not 

produced significantly different results in this the peer review analysis.   

 

5.2 Mitigation Requirements for Road Users  

 

 Due to more important and immediate safety implications associated with road traffic, VACL 

believes it to be more important to consider worst case scenario relating to larger vehicles and 

associated driver eye level height of 2.5m.  

While there was largely agreement with  results obtained, VACL considered it important to review 

impacts at and close to intersections  of roads where there was  predicted potential glare.  

Although no mitigation measures were detailed in the MGLA report these were covered in Appendix 

10  Landscape and Visual Assessment R3-240826 Document submitted by the applicant.  

VACL is in agreement with what they have proposed in terms of mitigation measures especially  

around the Homebush and State Highway 73 intersection. 

Any planned vegetation planting to provide mitigation of any predicted glare should ideally be at 

least 4m high and also of sufficient density to ensure full mitigation of potential yellow glare can be 

achieved.   

 

5.3  Mitigation Requirements for Rail   

 

As noted in previous section 4.3, apart from some difference in results, VACL largely concurs with 

MGLA assessment that existing vegetation as well as local building structures should mostly provide 

the mitigation required to contain any significant glare to the train drivers with a considered eye 

level of  3m.   
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6. SUMMARY AND RECOMMENDATION  

 

Summary of Impact on Dwellings  

There were some differences noted in the parameters in the MGLA report and in particular the 

observer eye height for dwellings which had been assessed for levels above 1.6m instead of 

recommended 1.8m and also consideration of 2 storey dwellings.   

 

Even though MGLA did not take into account some differing observer eye levels for some of the 

dwellings that were considered, results from the MGLA and VACL review indicated that overall, 

there would be minor to less than minor impact to residents of the forty (40) dwellings that were 

assessed. 

 

Independent analysis by VACL using the same software utility and modelling taking into account the 

parameter differences and any discrepancies produced results with only slight differences, and 

which were largely in agreement with those of MGLA glint and glare assessment.    

 

 

Summary of Impact on Road Users  

Again, with consideration of the above in terms of the few differences with the parameters, VACL is 

largely  in agreement with the MGLA modelling choice related to large vehicle traffic with driver eye 

height of 2.4m for which there was only a minor driver eye level consideration allowing assessment 

for the worst case.   

 

VACL considered it worthwhile to include an additional road (Gunns Road) for assessment of 

potential glare given that this connected with a major road State Highway 73 and hence could pose 

potential risk if glare was present.  Glare simulation analysis indicated this was not the case.  

 

Additional landscape plantings need to be considered along Statehighway 73 and along Homebush 

Road along paths noted to ensure glare  to oncoming and approach traffic at this intersection is 

minimised and eliminated as far as practicable. Once achieved , VACL is in agreement with MGLA 

and applicant that any potential glare should be reduced to minor and less than minor impacts.   

 

 

Summary of Impact on Rail Users  

 

Apart from some differences in the results that were achieved, these were mostly not significant in 

terms of glare levels and or duration. VACL is therefore largely also in agreement with MGLA and 

the applicant that existing vegetation as well as local building structures on and around the Fonterra 

plant should mostly mitigate any potential glare to train drivers.  
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 Recommendation  

 

Overall, VACL is largely in agreement with the results that MGLA have obtained from their glint and 

glare assessment for the Darfield solar energy project.   

 

Also, where consideration of further landscape mitigation planting has been proposed, VACL offers 

the  following recommendations for further consideration.  

 

1. That given the maximum height of the proposed solar arrays are potentially 3.1m based on 
the drawings provided by the applicant NZ Clean Energy Ltd, that any proposed landscape 
mitigation planting be at least 4m high to ensure adequate screening from any p otential 
view by observer points.    

  
2. That landscape planting along Auchenflower Road and towards and around the Homebush 

Road and Statehighway 73 intersection be at least 4m high to ensure it is above any 
potential view of the solar arrays  and be sufficiently dense enough to eliminate  potential 
glare from the solar array.  
 

3. In relation to the above, to provide interim screening where plants still need to reach 
expected established heights  to ensure mitigation of glare towards road traffic  and so 
provide margins of safety to road traffic until planned established heights of plants can be 
reached. 
 

4. To ensure that the planned mitigation landscape plantings themselves do not create any 
hazard by obscuring any view towards oncoming traffic especially at the road intersections 
being considered.  
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7. IMPORTANT NOTES   

While care is taken on the input data accuracy, it is based on what information has been provided 

by the client and any noted assumptions.   

 

While the overall results from the ForgeSolar glare analysis simulation generally provide an accurate 

analysis of potential glare based on comparison of simulation against actual installations, these are 

based on implementation of PV arrays as per tilts and orientations provided.  

 

The algorithm does not rigorously represent the detailed geometry of a system. Detailed features 

such as gaps between modules, variable height of the PV array and support structures as well as 

very localised significant undulations in nearby terrain and roads are difficult to capture and hence 

may impact on glare results.  
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APPENDIX A:   Site Location and Component Data (Map and Satellite View)  
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APPENDIX B :  Discrete Observation Point Receptors (Dwellings)  
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APPENDIX C : Road Routes  
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APPENDIX D:  Obstructions Components : Existing Vegetation and Planned 

Landscaping 
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APPENDIX E : Obstruction Observer Point 1 Anomalous Result   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Existing Vegetation obstruction should obscure any view of solar array from observer point 1 and 

hence any glare.  

   


