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Pope Consulting Ltd Lighting Report For New Production Facility

Sefter Farm, Pagham

1.0 INTRODUCTION
Pope Consulting Ltd was originally appointed by Barfoots of Botley to assess
the impact the lighting associated with the new Production facility (including
the new office building, goods yard and extended car park) will have on the
surrounding environment.

2.0 REQUIREMENTS FOR THE LIGHTING INSTALLATION
All proposed lighting arrangements should comply with the guidance set out in
the Institution of Lighting Engineers 'Guidance Notes for the Reduction of
Obtrusive Light'.
This lighting report will demonstrate how the light arising from the site will
comply with Environmental Zone E2 in Table 1 of the above guidance note.

3.0 EXECUTIVE SUMMARY
This installation is compliant with the requirements of the Institution of Lighting
Engineers 'Guidance Notes for the Reduction of Obtrusive Light', in particular
with the limitations of Environmental Zone E2 in Table 1 Guidance Note.
The expected hours of illumination will be as follows:
Summer 20:30 — 22:00
Winter 06:00 — 22:00
Note that the external lighting will all be photocell and timeclock controlled
such that the light will be held off if sufficient daylight is present and switched
off beyond these operating hours.
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4.0

Sefter Farm, Pagham

LIGHTING

The specifics of the installations have not yet been fully designed, but, in the
absence of full, detailed lighting designs, the following have been assumed:

e The Iluminaires are to be from a British Manufacturer where
replacements can be readily sourced to ease future maintenance.

e The luminaires are to be of a good quality with energy efficient designs
but designed to a cost effective budget

e The installation is for offices attached to a production facility and
therefore the installation should be simple and discreet

e The luminaires should all have an LED source to reduce energy bills,
reduce ongoing maintenance costs and to promote energy conservation
and efficiency.

e Car Park luminaires will be bollard type, assumed at 1m to top with a
360° area distribution.

e Roadway luminaires will be bollard type, assumed at 1m to top with a
180° lateral distribution.

e Yard luminaires will be column mounted, assumed at 8m to lantern
(lanterns with asymmetric distribution) and also fagade mounted wide
area floodlights assumed at Eaves level on the production building

The interior luminaires have been modelled at standard intervals (1.8m, 2.4 or
3.0m spacings representing standard 600mm x 600mm modular ceiling grids)
and using either recessed modular square luminaires with glare controlled
output suitable for use in areas with computer screens or recessed circular
downlights. The downlights have been used generally in circulation spaces
and to mark notional corridors in open plan office areas, over stairs and in
reception areas.

The rooms that do not have openings onto the external aspect have not been
modelled.

The exterior luminaires have been modelled for the three different instances of
use:

e Car Park

e Roadway

¢ Vehicle Yard

Car Park

It is not the intention that the installation is to provide adequate levels of car
park illumination, but it is the intention that runs of low level bollards are used
as wayfinding in the car park area only.

Roadway
It is not intended that the new roadway is to be lit to comply with apodted road

lighting standards, but it is to be lit using a series of low level bollards to
provide wayfinding lighting again. The roadway is not a pedestrian route and is
to be used by vehicles with running lights.

| Project N 3330 | Page N®: 50f28 | Rev. P3 | Date: July 2016 | Prepared by: DA

QSR8 Technical Report Rev 4

ARUN DISTRICT COUNCIL P/76/16/PL



Pope Consulting Ltd Lighting Report For New Production Facility
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Vehicle Yard

The yard lighting has been designed to achieve an average of 30 lux — the
equivalent of High Risk Lorry Parking as noted in the CIBSE [Chartered
Institute of Building Services Engineers] Lighting Guides which is a suitable
lighting level for lorries to navigate the yard and reverse up to the loading bay
doors.

To achieve this, a series of wide area floodlights will be used at eaves level on
the building and this will be supplemented by column mounted lanterns around
the yard, ensuring there are no fixtures within the yard itself as these would be
subject to damage/cause a nuisance to lorries

The column luminaires are envisaged as being 8000mm high with an
asymmetric distribution

The fittings have been photometrically tested by the manufacturers and the
photometric data provided and installed into the lighting design software.

For the purposes of this report, the external emergency lighting has not been
considered.

Given the nature of the construction, it is inevitable that the artificial lighting will
exit the structure at night.
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Modular Recessed lighting has been modelled using the following fitting:
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Recessed downlighting has been modelled using the following fitting:

Manufacturer: Daxtra Group 8LG
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Building mounted floodlighting has been modelled using the following fittings:
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Pole mounted floodlighting has been modelled using the following fitting:
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Bollard mounted car park lighting has been modelled using the following fitting:
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Bollard mounted roadway lighting has been modelled using the following
fitting:
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5.0

Sefter Farm, Pagham

CALCULATIONS

A 3D model was generated in Relux Lighting Design Software hitpy/retux.biz/

The most current version of the programme was used, version 2016.1.1.0

The model incorporated solid external walls, solid internal walls and the
external glazing openings for both windows and doors (modelled with standard
double glazing material). Reflectances were assumed to be a standard 50%
internally.

The double glazing material was selected as having a transmittance of 81.0%

All luminaires were modelled as being ‘on’ with an output of 100%. This is a
false worst case scenario as the lighting internally will be complete with
automatic controls (anticipated as being absence detection as a minimum) and
there will be blinds etc. for glare control.

Internally, the furniture and fittings are not modelled as, again, the types and
locations are not known and these are not fixed items so they could be moved
which would artificially affect the calculation results.
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The 3D model in Relux.

The new production facility with associated office can be seen in the image
below.

The view is looking up the site plan (Appendix A) from bottom to top with the
new road and extended car park to the right hand side and the yard to the left.

For scale, the lighting lanterns that can be seen are on top of 8m tall columns.

The general measuring areas are represented by the red polygonal shapes
(Yard, Car Park and Road) and the darker purple area is the extent of the
model in the software. The site layout drawing can be seen in the background
of the image.
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Sefter Farm, Pagham

Inside the building model

The image below is from within the 3D model and shows the reception space
on the ground floor leading to a corridor with the front of the building facing the
car park to the right (hence the windows and doors). As previously stated, the
internal reflectances have been taken as 50% and are represented by the grey
colour.

The software utilises a standard radiosity algorithm in undertaking the
calculation, however, in this instance, both a radiosity calculation and a
radiance ray tracing calculation had to be undertaken in order to accurately
model the path of the light through the glazing.

The radiosity algorithm provides the external lux level calculations from the car
park lighting reproduced below and the radiance ray tracing calculation
produces the lux level calculations from the internal lighting, also reproduced
below.
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Calculation Results — Car Park and roadway lighting Energised

Ray traced renderings of the office building showing the car park lighting
energised.

View of the Yard looking back onto the loading bay
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View of the offices looking across the car park

The image below is the same calculation image as above, but with different
colours representing the light intensity (illuminance) represented in lux. The
colour scale is also reproduced for reference. The lighter the colour, the more
light is present

View of the offices looking across the car park
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The rendering below is a closer view more accurately calculated to show the
light spillage onto the fagade and out of the building.
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Calculation Results — Car Park Lighting De-Energised

The image below represents the ray traced rendering of the internal lighting
spilling out externally with the car park lighting turned off.

As can be seen, the light does not spill very far from the footprint of the
building.

View of the offices looking across the car park

View of the offices from above and in front showin the light spillage from the
glazed openings

The rendering below is a closer view more accurately calculated to show the
light spillage onto the fagade and out of the building.

As can be seen, there is negligible lighting on the fagade.

When the rendering is interrogated, it can be seen that:
o the fagade varies with a low of 1 and a high of 0.26candelas/m2
e the floor in front of the building varies with a low of zero and a peak of
4.94 cd/m2 immediately in front of the reception door
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e the windows are the visually brightest elements, with a peak of
29.5¢cd/m2

The image below is a similar calculation image to that above, but with different
colours representing the light intensity (illuminance) represented in lux again.
The colour scale is also reproduced for reference. As can be seen, the light

spillage from the building is generally a few 5lux within a few metres of the
building proper.
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Calculation Results

Yard
e Average lux level 35.5lux

e Minimum lux level 9.0lux
e Uniformity 0.25

Car Park
e Average lux level 3lux

e  Minimum lux level Olux
e Uniformity 0.01

Roadway
e Average lux level 6.1lux

e Minimum lux level 0.1lux
e Uniformity 0.02
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6.0 ANALYSIS OF RESULTS
The design shown can be seen to meet the desired targets as stated
previously.
From the results provided by the software it can be seen that the light spillage
onto the ground outside the building with the car park lighting not energised, is
very low.
Within a few metres of the building, the values drop significantly.
Of main concern, is the visual impact of the structure itself in terms of how
visually bright the structure appears at night. As can be seen from the
visualisation, the amount of direct light on the facade is non-existent due to the
distribution of the bollard type luminaires
With the car park lighting de-energised, the windows and glazed doors are
visually the brightest areas, with values in excess of 0.5cd/m2, as seen above.
The software indicates values of up to 39.5 cd/m2 at points over these glazing
elements. The software also shows that the building facade itself is generally
lit to less than 0.26cd/m2 with a few bright points near where the windows and
glazed doors are.
The requirements for this installation must fall within the limits set by Category
E2 in table 1 of the Institute of Lighting Engineer’'s guidance Notes for the
Reduction of Obtrusive Light, as reproduced in the Appendices below. The
pertinent information is also shown here:
SkyGlow ULR 2.5% (maximum)
Light trespass into Windows Not applicable here
Source Intensity Pre-Curfew 7.5ked (maximum)

Post-Curfew 0.5kcd (maximum)

Building Luminance (average) Pre-Curfew 5¢cd/m2 (maximum)
Upward Light Ratio is the maximum permitted percentage of luminaire flux for
the total installation that goes directly into the sky. In this case, all the
luminaires selected have a ULOR that is negligable
The Light Trespass into Windows is not applicable here as there is no living
accommodation in the immediate vicinity.
Source Intensity applies to the light source in the potentially obtrusive
direction, outside of the area being lit. Again, this is not applicable here, as
the luminaires are parallel to the floor.
Building Luminance refers to building being directly illuminated and, although
there is no direct illumination, this element relates to the proposed installation
here as the envelope will be seen to be lit to a degree due to the glazing
elements.

[ Project N: 3330 | Page N 220f28 | Rev. P3 | Date: July 2016 [ Prepared by: DA

QSR8 Technical Report Rev 4

ARUN DISTRICT COUNCIL P/76/16/PL



Pope Consulting Ltd Lighting Report For New Production Facility

Sefter Farm, Pagham

From the results, it can be seen that the point luminance peaks at
approximately 29.5cd/m? so if we assume this worst case for all the glazing,
we know that the building fagcade facing the car park is 90.71m long x 6.54m
high (average) which gives an area of 593.24m?

The glazing on this fagade totals 76.53m?

If we assume a worst case of the building fabric being illuminated to 0.26cd/m?

Then the average building luminance (with worst case assumptions) could be
said to be

((593.24 — 76.53) x 0.26) + (76.53 x 29.5))/593.24
= (573.34 + 2257.64)/593.24
— 2830.98/593.24
= 4.77cd/m?

Which is less than the maximum allowed for in the table in the Appendices.

7.0 CONCLUSIONS
With reference to the Institution of Lighting Engineers 'Guidance Notes for the
Reduction of Obtrusive Light', it can be seen that this installation is compliant.
It is worth noting that the Guidance Note is written more for installations with
exposed floodlighting, building lighting and area lighting.
It can be seen that there are no luminaires that will cause obtrusive light and
glare as all fittings are within the building, barring those bulkheads above the
emergency exits (which are for emergency use only so not considered in the
context of this report as they would not normally be illuminated).
It can also be seen from above, that the proposed installation will comply with
the limitations of Environmental Zone E2 in Table 1 of the Institution of
Lighting Engineers 'Guidance Notes for the Reduction of Obtrusive Light'.
The expected hours of illumination, given that this is an office building will be
as follows:
Summer 20:30 — 22:00
Winter 06:00 — 22:00
Note that the external lighting will all be photocell and timeclock controlled
such that the light will be held off if sufficient daylight is present and switched
off beyond these operating hours.
It should be reiterated that the lighting design has not yet been fully detailed
and the fittings indicated in this report are representative of the intention for
the building installation at this stage.
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8.0 APPENDICES
Appendix A — Location Plan
Appendix B — Layout Drawings

Appendix C — Institution of Lighting Engineers Guidance
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Appendix B — Layout Drawing

The layout drawing below is from the Relux software and is a view through the top of the model through to the floor and, as such,
represents both floors of lighting at the same time. The First Floor of the office building can be seen to the side of the offices and
was used in order to lay out the first floor neatly before the two floors were combined in the model. Due to the scale, it is very
difficult to see in detail where specific luminaires are located, but each one is shown.
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Appendix C — Institution of Lighting Engineers Guidance

Institution of Lighting Fongineers Guidice Notes for the Reducton of Obfrusive Light GNOT

ENVIRONMENTAL ZONES:
It is recommender that Local Planning Agthoritizs specify the following enwiranmental zones Tor exterior lighting
contvol within their Development PFlans,

Category Exanples

E1z Intrinsically dark landscapes National Parks, Areas of Dutstsvding Natural Beauty, ele
E2: Low district brightness areas Rural, small village, or relatively derk urban locations
Ex Medium distriet brightness areas Small town centres or wivan lncations

E4q: High district brightness areas Tawnfeity centres with high levels of night-timg activity

Where arcarea o be it fies on the houndary of two zones the obbrusive fight lintitation values used should be those
applicatisto the most rigorass zone.

BESIGN GUIDANCE

The foliowing limitations may be supplemented or replaced by a LPA's pwn planning guidance for exterior Jighting
installations, As Hghting design i2 not as simple as it may seerm, you are advised to consult andfor work with 3
professinnal fighting desigrer before installing any exterior lighting,

Table 1 -~ Obtrusive Light Limitations for Exterior Lighting Instaliations

Environmental Sky Glow | Light Trespass Source Intensity Building
Fone ULR {into Windows} | fred] ™ Lurninance
[Max 9] | By [Lax] ™ Pre-curfew
a Pre~ curfew Past- curfew | Pre~curfew Post~ curfew | Average,
L foohndl
£1 G ik 2.5 e 2
£2 3.5 5 1 5 8.5 5
£3 50 10 2 14 1.8 16
£4 15.0 25 i B 25 2.5 25
HIR = Upward Light Ratic of the installation is the twpdmum permitied percentage of luminaire flwt for
the  total installation that goes dircctly into the sky
£v = Vertical Bluminance in Lux and is measured fat on the glazing at the centre of the window
! = Light Intensity in Cd
L = Luminance in Cdfm2
Lurfew = The time after which stricter requirements {for the controt of obtrusive light) will apphe; often @

condition of use of lighting applied by the local planning authority, If not otherwise stated - 23.00hrs is suggested,
* = From Public rasd lighting installationsonly

{1 Upward Ught Ratfo ~ Seme lghting cchemes will reguire the deliberate and caredul use of ppward light = e
ground recessed luminaires, ground mounted flondlights, festive lighting ~ fo which these fimits cannot apply.
However, careshionld always be taken to minimise any upward waste tight by the proper agplication of
sultably directional luminatres.and Bght controlling attachments.

{23 Light Trespass [into Windows) ~ These values are suggested maxima and need to take account of existing
lght trespass 8t the porat of meassurement, Inthe case of road Hinhiting on pubidic highways where building
facades are sdjacent to the lit highway. these levels may not be obiainable. In stch cases where 3 speaifie
eomplaint has been received. the Highway Authority should engeavour to veduce the Bght trespass into the
window down 1o the after curfew value by fitting 8 shield, replacing the luminaire, or by varying the lighting
level,

£33 Souree Intensity ~ This spplies te eschsource i the potentialivoblirusive direction, outsige of the area being
i1t The figures given are for general quidance only and for some sports Hohiting applications with Hmited
mounting beights, May oe difficull to achieve,

£43 Building Luminance ~ This should be Botited to avoid pver Hghting, and related to the general district
brightness. in this reference buliding luminance is spplicable 1o bulldings directly illuminated as a night-time
feature as against the Mumination of & bailding aused by spili light frome adjacent luminaires or ivminaires
fixed to the bullding but used to light an sdizeent area,
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Pope Consulting Ltd Lighting Report For New Glasshouse
Chichester Food Park

institution of Lighting Enginesrs Guidance Notres for the Reduction of Ditrusive Light GNDT
Tabie 2 - Maximum Vsluzs of Threshold lncrement from Nen-Read Lighting lnstaliations
Light Technical Road Dlassification ™
Parameter — — e A— —
T No road fighting MES IEAF ME2 | MEZ [ MET
5% based an adspmi R 0% based on Sdaptation 15 beved on adipts B based o agdapistion
hamisagoe of BU18dim” fumingnce of Jedfr issmaance of 3o’ 1 Iummancv of 5 cdfm’
T S Threshesld Incvementis @ mcasure of the joss wof visibitay caosed by the disability glare from the obtrusive Kbt instsliation
{8} Boad Classificntions as giw_u i BS BN 33201 - 22003 Road lighting Performance reglirements

Hjeck e A reduction in 1he abifity To sef essential infanmation. Values
sione W path of wavel See CIF Pubhication TR0, Sec
n-and methads for raltstating snd raeazaring the stove

Lhiits e }w whs
i glevant poczi
fi. Fm 4 ranvede mwd u(\(fif}

BELEVANT FUBLICATIONS AND STANDARDS:

BS 548512 2003 Code nf pattios for thedeagn of rosd fghtiag ~ Faer 1rlghting of romis s

pubitie amenty sreas

BS EN 13201 ~2:2004 Road iighting - Pag 2: Performance requirements
SEN TI2T-32003 Road Hghting -~ Part 3 Cakeulation of pe

B5 BN 1330 ~42008 Raad Bghting - e 4 Rnthiods of mes

BSEM 12183 2003 Light and tighting - Sports lighting

Britiah Gand
wwhsiarng.ik

g Hyhting performanue,

Cramtrysite CommissionfBOR faghtng in the Cowtryside: Towards good practes {1997 {0ut of Prnyl
VW, RN GOV R

CHSESUL Putitications: Tul Code fur Lighting (2002}

WL ele ory LT The ndustrial Environment {1989}

164 Sports {1830+ Adgendum 000}
RE The Bxterint Erdroniment {1983
FE7 tadranmental Considerstions for Exterior Hghting (3063

CIE Futdivatings: e fines foy minimizing Urbsn Sy Glaw near Astennomicat Obssovatories {1986}
wwwisosat Guide far the lghting of sponty events fur colour television and finy systems DSy

e Tor Hoodlighting {1992}

Rerowmemdsiions for the 1gi'=:. i oof fonds for motor nd pedestisn raific {1895)

Budelings For minimising Sy glow (1987}

Guide for lighting eateriorwirk aress {1984

Guide 1o the lighting of wrbay arses 20003

Guide on the fimile tmﬂ\ of the effect of ebtrusive 1‘r;ht fram nutdoor lighting instalstinns {2003}

Thie Maintenancs of putdoor ighting wystems Q008
Teprartoment of Tronspart Road Lighting and the Envivorment {19931 {3k of fiing

wiwwiafragovul

iLE Publications:

wwwiie.org *hf 3\.\ e:r.-pn‘.em cf & Public Lighting Paticy for tocal Authenitios {1586}
Damestic :-«mmb; i:;;ntmg, Friend ar Bz

HLECIBEE Jeint Publications, Ligghting the Erw'-ronr‘ o< A guide wegeod prbse ghting {1435

LEICSS fuing Puplications Seauona! fwecorations - Code of Practicy {2008

Campaign for Dark Sties {50}
wWipw.dark-skies.ong

NEB: These notes are intended as guidance only and the application of the values givers in Tables T & 2 should be given
gue copsideation along with all stber factors ib the lighting design. Lighting is & complex summt wx*h boitepbigctive
amd suljentive entena to be considered. The aotes are therefore mo-substifute for professhonally asseused and designed
lighting, wheee the vanous and maybe conflivting visual requirements need to be balanced,

€.2008 The Institution of Lighting Engineers, Fermission & granted fo reproduce snd distribute this donument,
suhject o the restriction that the complete document must be ropied, without alteration, sddition or deletion.
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