Monday, 27 March 2017
Davis Allan
GLG Sports Spaces and Facilities
Nelson

Dear David
Park Island Regional Sports Park: Evaluation of off-site lighting effects
As per your instructions, I have completed an evaluation of the off-site lighting effects
of the proposed development of additional illuminated sports fields at Park Island,
Napier.
1. Current Situation
1.1. Two artificial hockey turfs are lit with 2KW metal halide asymmetrical floodlights.
Luminaires are mounted with significant upward tilt which will create upward light
spill contributing to light pollution and light spill for neighbouring properties.
1.2. An area for football training is lit with high mast symmetrical floodlights. These will
create significant levels of light pollution, glare and light spill onto neighbouring
properties.
1.3. An area for rugby training is lit with low mast symmetrical and asymmetrical
floodlights. The low mounting heights means that luminaires needed to be tilted
excessively creating significant levels of light pollution, glare and light spill onto
neighbouring properties.
1.4. Street lighting within the park is minimal and of a full-off design reducing off-site
effects. The light source is high pressure sodium which creates an unpleasant
strongly yellow-orange effect with poor colour rendition, generally considered
unsuitable for parks.
1.5. In general, the current lighting within the park has not been designed in
accordance with accepted standards for sports lighting and lighting creates
unnecessary off-site visual effects both for neighbours and the wider Hawkes Bay
community.
1.6. Existing lighting may create a perception among residents that further expansion of
sports lighting will have similar or increased negative effects. With good design and
controls, lighting effects can be readily mitigated.

2. Current planning controls
2.1. The current planning rules concerning light spill as described in the District Plan
are:

2.2. Rule 48.18, 1 (a) appears to have been written to facilitate measurement of the
level of illuminance on windows of residential properties. Because of the difficulties
of determining where illuminance is arriving from (eg moon, street lights, other
house lights) the approach we normally take is to determine illuminance from the
sports lighting alone by calculation. The attached calculations will provide a level of
assurance that when an illuminance meter is placed on a window and faced towards
the park, the resulting reading will approximate to the calculated value, excluding
any external illumination.
2.3. Rule 48.18, 1 (b) seeks to reduce glare for residential activity, road users and
aircraft. The design proposed will eliminate all direct glare from lighting to aircraft
and light sources. Glare for residents and road users is a more complicated issue
and can’t be practically calculated for the installation alone as there are too many
external factors.
2.4. An assessment of the Threshold Increment (TI) when travelling along a road (in
either direction) is the accepted method of assessing glare for road users. AS42821997 Control of the obtrusive effects of outdoor lighting defines Threshold
Increment (TI) as: "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.
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3. Design for future lighting
3.1. The masterplan anticipates the lighting of 23 individual playing fields. Hockey,
football and rugby fields are to be illuminated to AS 2560 Sports Lighting (various
codes). FIFA “Guide to the Artificial Lighting for Football Pitches” has also been
considered with respect to pole placement.
3.2. The lighting design criteria used in this design is likely to be the adopted standard
for any subsequent installation.
3.3. The design assumes existing installations will be modified to reduce light spill and
improve performance.
3.4. The design is to be in accordance with AS 4282 – Control of the obtrusive effects of
outdoor lighting.
3.5. For rugby and football, the design criteria used is in accordance with AS 2560.2.3
(Football – all codes) Level 2 Match Practice (Maintained Average Horizontal
illuminance (Emh) Lux 100, Minimum Horizontal Uniformity (U1) 0.5, Minimum
Horizontal Uniformity (U2) 0.3, Glare Rating <50)
3.6. For hockey, the design criteria used is in accordance with AS 2560.2.7 (Outdoor
Hockey) Level 2 Match Practice (Maintained Average Horizontal illuminance (Emh)
Lux 400, Minimum Horizontal Uniformity (U1) 0.5, Minimum Horizontal Uniformity
(U2) 0.3, Glare Rating <50).
4. Methodology
4.1. A lighting design was prepared for each of the 23 individual fields to be illuminated.
Each field as identified on the supplied CAD drawing was illuminated in accordance
with the design criteria stated in 3.5 and 3.6. (Appendix 1).
4.2. The selected luminaire is the Thorn Champion Asymmetrical Metal Halide floodlight
(2KW). Luminaires are generally mounted on 18.5m poles set 3-6m back from the
sideline in a four pole per field configuration. This configuration reduces the
cumulative effect of multiple light poles across the whole park.
4.3. An illuminance calculation grid was applied over each playing area to confirm
illuminance criteria for each field are met. A summary of calculated values was
prepared to show compliance.
4.4. A line of horizontal illuminance calculation points at 5m intervals was applied to the
road/residential boundary of Orotu Drive, Westminster and Merlot Drive. A
summary of calculated values including average, maximum and minimum
illuminance for each segment of the road/residential boundary was prepared to
show compliance with the requirement for less than 10 lux horizontal.
4.5. A vertical illuminance calculation grid at 5m x 5m intervals to a height of 18.5m
was applied to the road/residential boundary of Orotu Drive, Westminster and
Merlot Drive. The virtual illuminance meter was orientated towards the sports park.
A summary of calculated values including average, maximum and minimum
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illuminance for each segment of the road/residential boundary was prepared to
show compliance with the requirement for less than 10 lux vertical.
4.6. A compliance test against AS 4282 - Control of the obtrusive effects of outdoor
lighting was undertaken (Appendix 2) using curfew light levels in a dark residential
environment.
4.7. The limiting effects of buildings and trees on reducing spill light was not considered
in calculations.
4.8. The use of the road/residential boundary for calculations provides a “worse case”
scenario. Windows of habitable spaces will generally be located beyond the building
set back line established in the district plan. This increased distance will reduce
illuminance further.
4.9. Spill light calculations were performed with all lights in “on” state at 100% power
with no allowance for depreciation of the light output of the luminaire. Actual spill
light levels will be lower than calculated as it is unlikely that all 23 fields will be
illuminated simultaneously. In addition, all light sources will depreciate over time.
Illuminance levels for playing areas are designed so that they remain compliant at
the end of the life of the light source, in this case when light output has reduced by
15% over 20 years.
4.10.
All lighting is designed to be mounted with a zero-degree tilt providing for
no direct upward light spill. Backlight shields were not used in the design. The use
of backlight shields on some fittings would further reduce light spill onto the
road/residential boundary.
5. Results
5.1. When all fields are lit simultaneously, the maximum horizontal and vertical
illuminance level on the residential boundary is 1 lux located on Otutu Drive.
5.2. A PASS result was achieved against AS 4282 - Control of the obtrusive effects of
outdoor lighting.
6. Conclusion
6.1. Based on the design assumptions and considering the limitations stated below, the
lit spill onto any adjoining residential window will not exceed 10 lux, horizontal and
vertical, at any time.
6.2. The current district plan rule 48.14 can be complied with if lighting was constructed
in accordance with the proposed lighting design.
7. Limitations
7.1. The design and calculations are based on the supplied CAD drawing. As built
changes or variations in installation will result in a variance to the spill light
calculations. Supervision of installation of final design is recommended.
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7.2. Computer calculations are subject to inherent variations. The stated levels are
within +/- 10% of design levels which is the accepted standard.
7.3. A Lumen depreciation factor of 1.0 has been used to demonstrate the maximum
level of light spill that will occur on project commissioning. Light levels will
depreciate over the life of the lamp and luminaire.
7.4. The lighting design criteria used are the recommended levels in accordance with
the likely use of the fields and current standards. Any increase or decrease in
specified illuminance levels will affect the design and may impact on calculated spill
levels.
7.5. The design is based on specified luminaires. The selected specified luminaire has
been selected as one possible option. Other luminaires will perform differently. As
LED technology is continuing to improve, alternative options will be available as the
project comes to fruition and should be considered against the specified luminaire.
High performance LEDs with asymmetric lighting distribution and appropriate
integral shielding can provide less lighting spill than conventional HID luminaires.
The design however proves that with current technology, satisfactory illuminance
levels can be achieved on the specified playing surfaces while remaining below the
specified illuminance levels on windows as set by the District Plan rules.
Should you require and further information or wish to discuss the findings, please
do not hesitate to contact me.
Yours sincerely

Paul Wilson
Senior Consultant, Xyst Limited (ArPro, CIPP, TechIES)
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