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1. INTRODUCTION 

 
 

1.1 My full name is John Kinross Mckensey.  My experience and qualifications 

are set out in my evidence in chief dated 4 February 2016.  

 

1.2 I confirm that I have read the Code of Conduct for Expert Witnesses 

contained in the Environment Court Practice Note 2014 and that I agree to 

comply with it. I confirm that I have considered all the material facts that I 

am aware of that might alter or detract from the opinions that I express, 

and that this evidence is within my area of expertise except where I state 

that I am relying on the evidence of another person.   

 

2. SCOPE 

 

2.1 My rebuttal evidence is provided in response to the evidence in chief filed 

by Mr Purves for Lyttleton Port Company Ltd (#2367/3323). 

 

3. EVIDENCE ON LIGHTING  

 

Mr Purves for Lyttleton Port Company Ltd (#2367/3323) 

 

3.1 Mr Purves’ evidence relates to the evidence of Alison McLaughlin and 

myself. Ms McLaughlin has prepared rebuttal evidence in relation to 

Mr Purves’ evidence but has also asked me to comment on various 

matters raised.  

 

3.2 Mr Purves queried at his paragraph 17.2 how the lighting environments 

and limits were established for luminous intensity. The lighting 

environments were grouped in the same manner as the light spill 

associations in Proposal 6.3.2.3.1.c, where a 20 lux limit related to a high 

brightness area, 10 lux for medium brightness and 4 lux for low brightness. 

These are predominantly historical values persisting from the operative 

District Plan. An additional lighting environment was added for intrinsically 

dark environments such as Open Space Natural (on Banks Peninsula).  As 

stated in paragraph 5.7 of my evidence, AS4282 is the preferred reference 
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standard. The luminous intensity limits proposed are those recommended 

in AS4282 for each of these lighting environments.  

 

3.3 However, the pre-curfew assessment in AS4282 is based upon the size of 

the area to be lit. I consider this to be inappropriate as it has no direct 

relationship with the receiving environment. Also, since luminous intensity 

is assessed from each light fixture for the worst case, whether there is 

1 light or 100 will make no difference. Hence, the size of the lit area is 

irrelevant. There is some consideration in AS4282 as to whether the 

environment is sensitive or otherwise, but I believe that only having two 

criteria (sensitive or otherwise) is too coarse an approach.  

 

3.4 CIE150 presents a finer gradation in 4 steps and is entirely based upon 

effects to the receiver. However, the descriptions in CIE150 for each 

receiving environment are confusing, appear to overlap, and differ in 

apparent intent from those in AS4282. As I propose AS4282 as the 

preferred standard, I have also proposed using the receiving environment 

logic from AS4282 and the limits from CIE150. This is consistent with the 

approach currently agreed through mediation for the proposed Auckland 

Unitary Plan. 

 

3.5 Hence, in order to clarify the proposal, it is helpful to compare the 

recommendations of AS4282 (1997) and CIE150 (2003). Tables 1 and 2 

below show the differences between the two standards, using the lighting 

environment classifications from the proposed built form standards. 

Table 3 shows the proposed provisions, combining elements of the two 

standards in Tables 1 and 2. 

 

3723 CCC - Rebuttal of Mckensey
Page 4 of 11



5 
 

Table 1 – AS4282 Luminous Intensity Limits 

Light 

Technical 

Parameter 

Application 

Conditions 

Lighting Environment 

LE1 (High 

Brightness 

Environment)  

(Commercial 

areas or 

boundary of 

residential 

and 

commercial) 

LE2 (Medium 

Brightness 

Environment)  

(Residential 

on a vehicle 

dominant 

road) 

LE3 (Low 

Brightness 

Environment) 

(Residential 

on a 

pedestrian 

dominant 

road) 

LE4 

(Intrinsically 

Dark) 

Luminous 

Intensity 

emitted by 

light fixtures 

Pre-curfew: 

Size of area 

lit (maximum 

distance from 

light) 

 

Large (>75m)  Sensitive Area (e.g. residential abutting): 7,500 cd 

 Other Area: 100,000 cd 

Medium 

(≥25m,≤75m) 

 Sensitive Area: 7,500 cd 

 Other Area: 50,000 cd 

Small (<25m)  Sensitive Area: 2,500 cd 

 Other Area: 25,000 cd 

Post-curfew: 2,500cd  1,000 cd  500 cd  NA 

 

Table 2 – CIE150 Luminous Intensity Limits 

Light 

Technical 

Parameter 

Application 

Conditions 

Lighting Environment 

LE1 (High 

Brightness  

Environment)  

(Town centres 

and 

commercial 

areas) 

LE2 (Medium 

Brightness 

Environment)  

(Industrial or 

residential 

suburbs) 

LE3 (Low 

Brightness 

Environment)  

(Industrial or 

residential 

rural suburbs) 

LE4 

(Intrinsically 

Dark)  

(National 

parks or 

protected 

sites) 

Luminous 

Intensity 

emitted by 

light fixtures 

Pre-curfew: 25,000 cd 10,000 cd 7,500 cd 2,500 cd 

Post-curfew: 2,500 cd 1,000 cd 500 cd 0 cd 

 

3723 CCC - Rebuttal of Mckensey
Page 5 of 11



6 
 

Table 3 – Proposed District Plan Luminous Intensity Limits 

Light 

Technical 

Parameter 

Application 

Conditions 

Lighting Environment 

LE1 (High 

Brightness 

Environment)  

(Commercial 

city centre, 

transport & 

similar) 

LE2 (Medium 

Brightness 

Environment)  

(Other 

commercial, 

industrial & 

similar)   

LE3 (Low 

Brightness 

Environment)  

(Residential, 

rural, open 

space & 

similar) 

LE4 

(Intrinsically 

Dark)  (Open 

space natural 

on Banks 

Peninsula) 

Luminous 

Intensity 

emitted by 

light fixtures 

Pre-curfew 25,000 cd 10,000 cd 7,500 cd 2,500 cd 

Post-curfew 2,500 cd 1,000 cd 500 cd 0 cd 

 

3.6 As can be seen from the above Tables, the assessment methodologies for 

AS4282 and CIE150 are similar for post-curfew but very different for 

pre-curfew. In summary: 

 

(a) Pre-curfew assessment by the size of the lit area (as per AS4282) 

is inappropriate in my opinion and should instead relate to 

environmental brightness (as per CIE150). This appears to have 

been recognised when CIE150 was developed after AS4282. 

(b) As noted in paragraph 5.7 of my evidence in chief, AS4282 should 

take precedence over CIE150, insofar as it is reasonable to do so. 

(c) The lower pre-curfew limits recommended by CIE150 recognise 

developments in lighting technology that occurred after the 

release of AS4282 and present limits that are practical and 

appropriate in my view. 

(d) The Lighting Environment classifications used in AS4282 should 

take precedence over those in CIE150. The descriptions in 

AS4282 have been reworded in the District Plan provisions to 

improve relevance to the District Plan. 

(e) The proposed post-curfew limit of 500 cd for the majority of 

residential areas has been in use in New Zealand since 1998 and 

has proven to be practical and appropriate. 
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3.7 Mr Purves queried at his paragraph 17.3 how the luminous intensity limits 

are to be measured, assessed and monitored. In lieu of measurement, 

luminous intensity is more commonly calculated using commonly available 

lighting software and then installed to match the design. It can also be 

measured using a luminance meter.  

 

3.8 As part of standard professional lighting design, it is good practice for the 

designer to review the installation to ensure that it has been installed as 

designed. I consider it would be appropriate to include a condition requiring 

this when granting a resource consent and this is commonly done in New 

Zealand. If a neighbour were to subsequently complain, a lighting 

professional should be engaged to advise whether the complaint was 

justified. This could be a check to ensure the installation was still as 

consented and/or it could be confirmed by measurement. 

 

3.9 Mr Purves suggested at paragraph 18 that a guide to luminous intensity for 

well designed and poorly designed lighting would be helpful. This is 

already in place in the provisions in section 6.3.2.3.2. If the lighting 

exceeds the limits, it is poorly designed. If it does not, then it is well 

designed.  

 

3.10 Mr Purves queried at paragraph 19.1 how a 10pm curfew would 

accommodate 24/7 operations. This issue exists world wide and is not 

peculiar to Christchurch. The environmental lighting zones in rule 

6.3.2.3.2.a in my view appropriately take account of the needs of different 

operations. If a 24/7 operation sought to establish in a sensitive area, they 

would need to meet the more stringent post-curfew limits. This presently 

occurs and is successfully managed by operations such as certain 

fast-food operations and service stations elsewhere in New Zealand.  

 

3.11 In the case of the Inland Port, the closest surrounding residential properties 

are not hard abutting the site and they are at a similar height above sea 

level or higher than the Inland Port. As such, the design of any future 

lighting at the Inland Port should not present any particularly difficult 

challenges with respect to the provisions. I note that the Inland Port is 

located in the Industrial Heavy zone and surrounded by either Industrial 

Heavy or Industrial General. I consider it is in everyone’s best interests to 
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minimise off-site effects. A well designed lighting installation minimises 

wasted upward light and glare, while maximising the light on the ground, 

minimising wasted energy and minimising capital investment. 

 
3.12 Mr Purves queried at paragraphs 19.2 and 28 why the compliance point 

applies to ‘legacy’ (custodial) dwellings in Industrial Zones. I understand 

the reference to mean a residential dwelling for the specific use of a 

custodian/caretaker of an Industrial site. I agree that it would be 

appropriate to create an exemption in this situation. Alison McLaughlin has 

addressed this in her rebuttal evidence.  However, the proposals are not 

retrospective, and so any existing situation will persist unless the lighting 

effects are altered.  

 
3.13 Mr Purves queried at paragraph 19.3 what the implications would be for 

existing businesses in non-residential zones that permit residential 

activities. The limits permitted in these situations are more enabling than 

they are for suburban residential. There does need to be a limit to 

accommodate the reasonable amenity of the residents while 

acknowledging the nature of the surrounding environment. The proposals 

serve to do just that. Again, the proposals are not retrospective, so any 

existing situation will persist unless the lighting effects are altered. 

 

3.14 Mr Purves queried at paragraph 22 how the provisions addressed the 

operational and safety needs of a 24/7 operation. The provisions are 

practical for such operations, given the environment in which they are 

located. The proposed luminous intensity limits, particularly in relation to 

residential receivers, have been successfully in use in New Zealand since 

1998. 

 

3.15 Mr Purves opines at paragraph 23 that the need to address the luminous 

intensity effects from multiple lights at multiple receivers could be 

potentially onerous. Current lighting software, such as the commonly used 

AGI32, enables the designer to place a calculation plane wherever they 

choose and calculate the luminous intensity from all sources at all points in 

that plane in one operation/calculation. In my view, the requirement is not 

onerous. 
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3.16 Mr Purves also queried at paragraph 24 whether suburban residential 

should be treated as an LE3 lighting environment with a 500 cd limit as 

currently proposed or as an LE2 lighting environment with a 1000 cd limit 

as indicated in CIE150:2003. As indicated in Proposal 6.3.2.3.1.b, 

suburban residential is in the spill light 4 lux group which is equivalent to 

the LE3 lighting environment for glare. I understand that this is consistent 

with the current operative district plan spill light limits. It is also consistent 

with the recommendations of AS4282.  

 

3.17 The 500 cd limit in residential areas has been in use in New Zealand since 

at least 1998 and has proven to be a practical and achievable limit. 

Therefore, in my opinion, the LE3 lighting environment as proposed is 

appropriate for suburban residential properties. 

 
3.18 Mr Purves opined at paragraph 32 that the glare standards should set out 

how they are to be measured and assessed, and drew parallels with 

confusion that he considers may exist with noise measurements. I assume 

the latter refers to the competing noise metrics of Lmax and Leq. No 

similar competing measurement metrics exist in relation to lighting. 

However, I agree that the addition of advice notes would be helpful and I 

propose the following addition to section 6.3.2.1 (How to use the rules): 

  

6.3.2.1.4 The effects of outdoor artificial lighting must be 

measured and assessed in accordance with Standard AS4282-

1997 (Control of the obtrusive effects of outdoor lighting), except 

that luminous intensity for pre-curfew shall be measured and 

assessed in accordance with the AS4282 post-curfew 

methodology, but using the limits as stated in 6.3.2.3.2. In the 

event of any conflict between AS4282 and section 6.3.2, then 

section 6.3.2 shall prevail. In particular, the method of determining 

luminous intensity pre-curfew shall be the same as the post-

curfew method. Any calculation shall be based upon a design 

maintenance factor of 1.0 (i.e. no depreciation), representing the 

worst case situation. 
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3.19 Design maintenance factor is used to determine the expected lighting 

performance throughout the useful life of the lighting installation, allowing 

for the gradual depreciation in light output as the source ages, and 

deterioration in light fitting cleanliness and condition. Since the worst case 

lighting effects need to be considered when assessing effects, no 

depreciation should be included in calculations – i.e. the designer must use 

a maintenance depreciation factor of 1.0. 

 
3.20 Mr Purves queried at paragraph 33 whether an exemption is required for 

sensor triggered security lights. I have not found this to be an issue to date 

in my experience. There is no reason why such lights cannot be designed 

to meet the proposed compliance point and in fact, such lights are more 

likely to be a nuisance in relation to sleep disturbance than lights that 

remain permanently energised at night. I do not recommend that an 

exception be made. 

 

3.21 Mr Purves queried, at paragraph 35, the definition of Threshold Increment 

(TI) and its application. A standard definition of TI as provided in AS4282 

is:  “The measure of disability glare expressed as the percentage increase 

in contrast required between an object and its background for it to be seen 

equally well with a source of glare present.” Higher values of TI correspond 

to greater disability glare. AS4282 and CIE150 each suggest adjustments 

to suit the particular environment which I understand is addressed 

automatically in the applicable lighting software. TI is independent of the 

curfew as the effects are the same for motorists during all hours of 

darkness. 

 

3.22 Mr Purves queried at paragraph 36 the proposal to adopt a TI limit of 15%. 

AS4282 (1997) recommends 20%. CIE150 (2003) recommends 15% and 

main New Zealand Road Controlling Authorities (RCAs) prefer 10% (for 

road lighting), although the Road Lighting standard – AS/NZS1158.1.1 

(2005) – currently recommends 20%. The RCAs have opted for 10% in an 

effort to minimise glare, particularly from new generation LED streetlights.  

 

3.23 The glare effects from streetlights to motorists when they occur typically 

every 50m or so along most roads, are more significant on balance than an 

occasional non-road lighting installation further from the motorist’s field of 
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view. Hence, it is reasonable to adopt a higher limit for non-road lighting. 

Limiting TI effects to motorists also assists in limiting environmental effects 

to pedestrians in the road reserve and people in adjacent areas, so it is 

desirable to minimise TI. Experience indicates that 15% TI is a practical 

minimum limit. 

 

3.24 Mr Purves opined at paragraphs 38 and 40 that glare may not be an issue 

that Christchurch needs to address. Glare is a world-wide issue and its 

effects are often not reported. The human eye's response to glare is 

common to all people and the sources exist in Christchurch the same as 

they do elsewhere in the world. While accidents are the worst potential 

outcome, glare also affects amenity and as such should be minimised. 

Glare is also becoming a more significant issue than it has in the past with 

the advent of LED lighting as the luminous intensity of each LED chip is 

extremely high.  

 

3.25 Standard measures used to assess glare – computer software and 

luminance meters – are not ideally suited to LED’s as they typically tend to 

address the average luminous intensity at the face of the complete light 

fitting, rather than the actual light source. In summary, glare is an issue for 

Christchurch and it is very important to have suitable controls in this 

regard. 

 
 

 

 

John Kinross McKensey 

25 February 2016 
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