LIGHTING WORKSHOP

FOR CODE ENFORCEMENT OFFICIALS

AND OTHERS WITH SIMILAR JOB RESPONSIBILITIES



WHY THIS WORKSHOP?

* There's a lot of bad lighting out there.

 CEOs can be an important line of
defense against bad lighting.

» This workshop will provide the tools
needed to recognize and combat bad
lighting.



WHAT WE’LL COVER

« Consequences of bad lighting

« Common lighting terms

 Light sources and fixtures

* Reviewing a lighting plan

« Evaluating a lighting installation

» Dealing with citizen lighting complaints
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WHY SO MUCH BAD LIGHTING?

* Permit commitments not honored
« Advertising/Vanity
« “Security” lighting
* Weak ordinances

« Weak enforcement

McMansion Lighting
Hey, Ain’t | Somethin’?



BAD-LIGHTING ISSUES

Environment

Economy

Safety/Security
Health
Night sky



ENVIRONMENTAL ISSUES

WASTED LIGHT AT NIGHT

Disrupts birds’ migration patterns and disorients
them, causing needless deaths

 Disrupts animal feeding/breeding habits
— EXxposes animals to predators

» Creates needless air pollution ? "

from power plants

* Disrupts atmosphere’s natural
cleansing process




ENVIRONMENTAL ISSUES




ECONOMIC ISSUES

Estimated $2 billion wasted annually in US on
bad outdoor lighting

— Money wasted lighting neighbors’ properties

— Money wasted on all-night lighting when there’s
no one there to see what's being lighted

— Money and resources wasted generating
wasted electricit¥
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SAFETY ISSUES

* Good lighting highlights potential hazards.
* Good lighting helps us react quickly.

» Bad lighting creates shadows
and hides hazards.

Dy

Ly

« Bad lighting creates glare
that hampers vision.



"SECURITY LIGHTING” ISSUES

« “Security lighting” creates false sense of safety

« “Security lighting,” on when no one is looking, is
a waste of energy and money and a needless
source of pollution.

* More crime occurs during the day than at night.
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"SECURITY LIGHTING” ISSUES




HEALTH ISSUES
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HEALTH ISSUES

Immune system, leading to health concerns.

&
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NIGHT SKY ISSUES

Light from earth outshines the stars

Earth at Night Astronomy Picture of the Day
More information available at: 2008 October 5
http://apod.nasa.gov/ap081005.html http://apod.nasa.gov/



LA Basin 1908

 Angelles basin from Nt. Wilson Observatory,
e & Rt e g 'aw




LA Basin Recently




2025 PREDICTION

Artificial Night Sky Brightness due to Light Pollution in North America iz s ee.

A preliminary picture of the growth from 1950 to 2025

R S
© 2001 Cinzano P., Falchi, F., Elvidge, C.D.
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Sky glow blocks seeing stars

Natural light from the stars -

KY OW

AIR POLLUTION AND MOISTURE PARTICLES

HOME LIGHTING FLOODLIGHTS POSTTOPS PARKING LOTS 18

Light pollution from below



WHAT IS "GOOD LIGHTING”

— almed and shielded so it goes where it Is
needed and doesn’t produce glare

— on only when needed

We don’t leave water
on all night.

Why is it OK to leave
lights on all night?
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IMPORTANCE OF GOOD LIGHTING

We're against lighting.

« Good lighting Is important to work, travel
and play effectively and safely.
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LIGHTING FUNDAMENTALS

 Light sources (lamps, bulbs)

 Lighting fixture (luminaire) types

 Light on/off control

« Safety/Security lighting
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DEFINITIONS

* [lluminance: Amt. of light received on surface

— Invisible

 Footcandle: Unit of illuminance
 Horizontal Footcandles

— Light received on a horizontal surface

 Vertical Footcandles

— Light received on a non-horizontal surface

|
|
1
1
A 4
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DEFINITIONS (contD
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DEFINITIONS (conta)
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DEFINITIONS (conTD)

for Iamp depremaﬂon dirt accumulatlon
and other factors before burnout.

Run between 0.90 and 0.60 depending upon
lamp type, fixture sealing and ambient

conditions.
 Lumen: Unit of light output of lamp.
E.g., 400-watt HPS lamp = 50,000 lumens
40-watt incandescent = 500 lumens
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DEFINITIONS (conta)

» Glare — The sensation produced by
excessive brightness in the field of view
— Varies with viewer’'s age and other factors
— Can’t be measured
— Nuisance, disabling
— In the eye of the beholder
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DEFINITIONS (conta)

* Light Trespass — Light where it isn't needed
or wanted, e.g. neighbor’s yard

* HID — High intensity discharge. Generic
reference to HPS, MH lamps
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DEFINITIONS (conta)

Cutoff Classifications

V77N

| 0% light above 90°

L

90° - 180° (up light)
80° - 90° (Glare zone)

\
i
L
B

I Full Cutoff Luminaire

1
0° nadir

d
| 2.5% max. above 90°

I/\\
CUTOFF
Non Cutoff o e
—  80° No more than 10%
= between 80° & 90°

Anything goes
Fully Shielded

0°

I Cutoff Luminaire

]
nadir

| 5% max. above 90°

No light emitted above 90°

VN

L A SEMI-CUTOFF
/900800/ No more than 20%
— between 80° and 90°

2 r:adir 28




LIGHTING FUNDAMENTALS

* High efficacy: 100-125 lumens/watt
» Long life: 24,000+ hours
« Color of Light: Yellow-white

* Run up time: 1 — 3 minutes

» Restrike time: 10 minutes

 Dimming: No
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LIGHTING FUNDAMENTALS

» Relatively high efficacy: 90 to 100 lumens/watt

 Life: 7,500 to 20,000 hours

» Color of light: Blue/white

« Run up time: 2 minutes .
» Restrike time: 3 to 4 minutes

 Dimming: Limited
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LIGHTING FUNDAMENTALS

* Life: 60,000 to 100,000 hours

» Color of light: White

* Run up time: Instant

- Restrike time: Instant L e

* Dimming: Limited
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LIGHTING FUNDAMENTALS

» Efficacy: 50 to 80 lumens/watt (and climbing)
* Life: ~50,000 hours ?

» Color of light: Bluish to warm
* Run up time: Instant

* Restrike time: Instant

e Dimmable: Yes

LED vs. HPS



LIGHTING FUNDAMENTALS

Adjustable Mount Shoebox

Flat-lens Shoebox Not ECO

FCO

LED Shoebox
FCO

Sag Lens Shoebox
Not FCO
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LIGHTING FUNDAMENTALS

Wall Brightness

“Non-Cutoff




LIGHTING FUNDAMENTALS

Floodlights Bollards Decorative Roadway
Lighting Fixtures
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LIGHTING FUNDAMENTALS

UP-LIT BOARD LED BOARD




LIGHTING FUNDAMENTALS




LIGHTING ORDINANCES

lighting ordinance you'll be:
— Less equipped to enforce corrective action for bad lighting

— Shooting from the hip and open to possible legal action
— Playing by their rules
* Best located in zoning ordinance

« POLC can help your municipality draft an ordinance.
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REVIEWING SUBMISSIONS

Building Permit Plans — Where’s the Lighting?




REVIEWING SUBMISSIONS

Why?

Land Development T . Building Permit
Civil Engineers Architect

Free lighting layout Electrical Engineer
Landscapers General Contractor
Site Planners Electrical Contractor
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REVIEWING SUBMISSIONS

Plan Content Check List
lluminance plot provided and compliant?
~Ixture catalog cuts on plan?
~ixture catalog numbers, including accessories?
Statistical Area Summary?

Lamp ordering nomenclature?
Mounting heights for all fixture types?
Aiming angles for directional fixtures?
Control device details?
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REVIEWING SUBMISSIONS
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REVIEWING SUBMISSIONS

STATISTICAL AREA SUMMARY

0.2 FC Min.

AVG. MAX, MIN. | AVG./MN. MAX./MIN,

BANK OF AMERICA PARKING LOT 4.68 126 15 312
PROPOSED SHARED PARKING 411 139 0.7 5.8 19.86
EXISTING PARKING LOT 1.77 1.8 0«1 1770 118.00 <
FRONT ATM/VESTIBULE 50" RADIUS 1.66 176 2.3 3.33 7.65

DURIG SECURITY HOURS (¥) 7.50 167 21 357 795
ATM_WITHIN DRIVE THRU 50' RADIUS 9.38 239 27 347 8.85

DURING SECURITY HOURS (*) 873 238 21 416 1133
NIGHT-DROP 50' RADIUS 9.47 239 2.3 4.12 10.39

DURING SECURITY HOURS (%) 9.06 238 21 by gy 11.33

(*) NOTE: STATISTICAL AREAS HAVE BEEN PROVIDED FOR THESE AREAS DURING SECURIY HOURS ACCORDINGLY (SEE
GENERAL LIGHTING NOTE #11)
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REVIEWING SUBMISSION

LUMINAIRE SCHEDULE
Symbol Label Qty  Catalog Number Description Lamp File Lumens LLF Wetts
EH16 175M MED EUROTIQUE ONE 175-WATT CLEAR )
O B §  GCFSR3 ARCHITECTURAL ED17 METAL HAUIDE, Li10239Hes 12800 072 2137
o LUMINAIRE WITH SR3 HORIZONTAL POS.
REFLECTOR, CLEAR
FLAT GLASS LENS.
EH16 175M MED EUROTIQUE ONE 175-WATT CLEAR
O c 18 GCF SR4SC ARCHITECTURAL E017 METAL HAUDE, Li{0238HIes 12300 072 2125
u LUMINAIRE WITHSRASC  HORIZONTAL POS.
REFLECTOR, CLEAR
FLAT GLASS LENS.
ASBX7OMRSTB  SQUARE ACRLYIC ONE 70-WATT COATED
A 8 Pl LENS, UPPER SEMI- E17 METAL HALIDE, LTLI45800ES 5500 072 29
SPECULAR ALUM VERTICAL BASE DOWN
REFLECTOR, LOWER £0S,
SEMI-SPECULAR ALUM
REFLECTOR
o EH16 175M MED EUROTIQUE ONE 175-WATT CLEAR i
- e 2 GCFSR4SC ARCHITECTURAL ED17 METAL HALIDE, LU10238His 12800 072 425
1+ LUMINAIRE WITH SRASC HORIZONTAL POS.
REFLECTOR, CLEAR
FLAT GLASS LENS,
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REVIEWING SUBMISSIONS

AVALUME

GENERAL DESCRIPTION: The EMCO Avalume i a tecfinear area iminaie defined by
its sleek rounded profile and rugged construction. The housmg s one-piece, diecast aluminum
and mounts directy 1 a pole or wal without the need of a saparate support amm. The muliaceted
acmage cupicaiing opica sysems provide 1E5 Types W and V ceviutons. The door rame
is single-piece diecast akuminum and retains an opticall clear tempered flat glass fens. The
luminaire is completaly sealed and gasketed preventing intrusion from moisture, dust and insecs.
The Avalume luminaits are fnished with a fade and abrasion resistant TGIC powdercoal.

CUTOFF PERFORMANCE:Flat glass lens luminaires provide full cutoff performance.
ORDERING

PREFIX CONFIGURATION  DISTRIBUTION WATTAGE VOLTAGE FINISH OPTIONS

Erter he o Notal. an vald.
P o e T prorplpeniniplossphair e

CONFIGURATION DISTRIBUTION

Single Pole Mount 3 1ES Type Il
2 Twin Pole Mount at 180° £ 1ES Type IV Forward Thiow
2690  Twin Pole Mount at 80°
3 3way Pole Mount at 90° NOTE: Twe 1l reflectors ship as Type F.
01307 5 vy Pote Moseiiat 120 Removal of an insert converts the reflector to Type 3.
4 4-way Pole Mount & 1ESTypo v
» opalin MTS  Medium Throw with Solite™ Lens Flucrescent ony.
ws Wall Mount with Surface Conduit

WATTAGE VOLTAGE

150HPS  100MH'  250PSMH 47 Goucs colr

250HPS  150MH'  320PSMH'  (2)60CF: 5 High Pressure Socum 208
4 ot i

400HPS  175MH  350PSMH'  (3J42TRF' 240
250MH  400PSMH 21
A00MH: a7
1. Foqures 5123/ £28 ol buse a80

2, Putmoscond mirsies ek thockonk ety ht accet 120V frough 277, 80 o G,
‘Speciy “UnNIY" vokage for 1201

UNIV  Fusovescant only

FINISH OPTIONS (Al are Fi istalled)

BRP  Bronze Paint HS Extomal House Sido Shield
BLP  Black Paint LF In-Polafin-Line Fusing Kitincudes in-Line Fuses
WP White Paint PC Locking Type Photocontrol Recoptacle wiPhotocontrol Not avaiabio with 480V.PCR
NP Natural Aluminum Paint Locking Type Pholocontrol Receptacie
BGP  Beige Paint MF  Mast Am Fitter Requires 238 0.0. Mast A,
oc Optional Color Paint PTF2 Pole Top Filter 2.375" X 4"

Specty RAL designation S

ox OC-RAL7024 PTF3 Pole Top Filter 3" - 3.5" X &'

PTF4  Pole Top Filler 35° - 4' X 6°

B % QS Quartz Standby 150w quartz maxmum. Not avaisble wih 480V.

QST Quartz Standby - Timed Delay 150w quartz maximum. Not avaitabie wih 480V.
WG Wire Guard
POLY External Polycarbonate Shield 250w maximum.

© Copyght EMCO Lighteg 2004-2007 Al Fighes Reserved Intamasonal EMCO Lighting (800) 227-0758 E M co
Copyngen Secured wcn;?nq reserves the nght o change mateeals o 1611 Clovis Barker Road  (512) 753;-.(;00 g

i et e g Smponce. T piamsine N | IGHTING

A omonn

79215560607

V-SCONCE

EV13 SMALL WALL MOUNTED LUMINAIRE

The EMCO EV13 high perormance V-Sconce offers an excellent altemative to glare producing wall packs. The
EV13 luminaires are available with Forward Thow or Wide Throw distributons. Each luminaira is designed to accept
HID sources up fo 175MH, and Compact Fluorescent sources up o 42 watl. Housings are sealed throughout,
completely excluding moisture, dust, insecis and contaminants.

ORDERING
DISTRIBUTION

H H H H ]

the ove. Note: E4CO o conbinaions and congs poer)
it 0 e b o b and ks For Guesions o Goncems, plsse consu e oy

PREFIX DISTRIBUTION
EV13-U  Small V-Sconce Luminaire, Universal e b corron FIWT  Forward Throw/Wide Thiow
EV13-EM  Small Emergency V-Sconce R SRR O,
EV13-EMC Small Emergency V-Sconce, Cold Temperature
EV13-EMR Small Remote Emergency V-Sconce

WATTAGE AND VOLTAGE

LAMP/VOLTAGE CHART - EV13 LAMP/VOLTAGE CHART - EV13-EM/EV13-EMC (US Only)

All refioctors ship as Forward Throw and are field
convertible fo wide thiow as sent.

Votage: | 120 208 | 240 | 277 | 347 | 480 Vo
== po— 208 |240) 277 | 347 |480
100MH QUAD* . D .
150MH (102 QUAD . .
175MH asny QUAD' ol
100HPS QUAD . .
150HPS (ss5) QUAD . )

150CMHE w0z

HPS - High Prossure Sodium  QF - Qusd Frescent
TR - Triglo Tubo Flocrescent

) 1200 frough 277V, 5002 1o 2600,
input. Specily “UNIV” vltage o 120V Prough 277V,

2. Quad incicates & 10208240277V baest s supplec. Specly voltage dosired. ex. QUAD-120 110 vokags
s providod, balast is whed 0 277V lowd.

FINISH OPTIONS

S A ronzs e Fusing SL Solie® Dikaing Lans

BLP  Biack Paint PCB  Buten ype Photconkol sk ety wa Wirs Guar

WP Whe Paint 08 Quartz Standty

NP Natural Aluminum Paint HID ok, 150CUME avaatle w120V EMALaxmioakces Qoky; o

BGP  Beige Paint onty; NA wrI0OHPS4B0V. Quarz hmp. jodne Aemote Emergercy Pac

OC  Optonal Color Paint maximum watage is 100w Full Lt Ouput 1 smorguncy mo
Specily RAL designation 0924  Quartz Emergency B84CG*  Bodine Emergency Battery Pack
xOC AALTO2 150w HID marimurn. BMC-CAN® Bodine Remole Emergency Pack - Canada

- Quarte amp i wattage s 100w
e Syacis! Gokey: Pant QUV  Guartz 12V Emargancy (Socklorl) “Emerpency By Packs b M ppes MUST bm e
Al oppy v Halogen 2 pio, GYB.35 12V 100W Halogen  wih kaminaies and suppied by
Lamp Max. Source of 12V sspied by cthers

HID anly, TS0CMHE avable w120V
ony: WA wIOOHPS 480N Quartz
maximum wattage is 100w

612 loes Bk P San oo, X 70888 EMCO

(800) 227-0758 (512) 7531000  FAX:(512) 7537855 hutp:www.stelighting.com LIGHTING
AGoniyte Company © Copyright EMCO Lghting 2006, All ights Raserved.Intenatanal Copyrigh Secured
Emoo Ugpting mearves B gh 1o change metenss ¢ madsy P Jesin of i product wibout noatcaton a8 part of 2155711206

e Company’s oM DO rCuRant oG S0t 18 Fagatared Trerark < AL riamiies
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REVIEWING SUBMISSIONS

2" HAND HOLE
LIGHT POLE, (TYPICAL) PHOTO CONTROL
4" ROUND ALUM. ‘
4 - :s}/4'x24'x4' ANCHOR BOLTS
WITH 3/4° MIN. BOLT PROJECTION (STD)
P +, fl- 111 ] ~RiGID FIBER FORM (SONOTUBE)
7 D 11 : /" FILLED WITH CONCRETE. v ALL LIGHTING TO BE EUROTIQUE
™ HE ) OR EQUAL, WITH CLEAR LENSE
b 1| | S P %{i BARS W/ §3 TES 0 12 175 WATT METAL HALIDE
) s ALTERNATE LOCATIONS FROM A.B. 20° MOUNTED ON SQUARE ALUMINUM PIPE.
. f” e POLE & FIXTURE TO HAVE BRONZE FINISH.
’//\///\/ é PPN 3/4" HEAVY WALL CONDUIT
ol A A N\~ EXTEND T0 BUILDING
o 3 ///\/ b sk ELECTRIC SERVICE. 3
~ \\\\\\.'2" '-I\“ g
e R ! 8% HANDHOLE COVER
° \\/ N AD 1. FOUNDATION SHOWN IS A 8 BASE AND ANCHOR PLATE
h NPT T ARE B TYPICAL DESIGN. WIND LOADS &G
i AOERR I OF MORE THAN 100 MPH AND TGz ELECTRICAL CONDUIT AND
f S UNSTABLE SOIL CONDITIONS WNEE | CONCRETE FOOTING BY G.C.
vl e MAY REQUIRE AN ALTERNATE (SEE DETAIL)
LAl | e cat 4
JE 7ER BT & 4
sl ol ] 2 FOUNDATIONS SHALL R L s
SLenl) g st o un
SNV ot et DN N
2" DA RO i 22 BRI
SEE SHEET C—9 FOR PLACEMENT SEE SHEET C—9 FOR PLACEMENT

POLE LIGHT FOOTING DETAIL

0 SCAL ( POLEFOOT )




REVIEWING SUBMISSIONS

|/, PHOTOSENSOR
// MODEL EPC1 IS
// SUPPLIED WITH
7~ EACH UNIT

Mechanical Timeclock Programmable Controller

Does not reset time after outage 47



REVIEWING SUBMISSIONS

— All-night fixtures clearly marked on plan?
— Number-of-fixtures allowance to remain on not
exceeded?

— Properly circuited to achieve results?
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REVIEWING SUBMISSIONS

e Tree conflicts?

— Luminaires plotted on
landscape plan?

— Will trees, initially or at
maturity, block intended light

distribution?

— Would a less dense tree
variety help?




INSPECTIONS &

COMPLIANCE MONITORING

* Fixtures and lamps as specified?

— Fixtures have the same appearance as cut?
-Hard to be sure at 20" up

— If In doubt, ask for evidence, e.g., packing slips
or iInvoices

— If footcandles vary significantly from approved
plan, it's likely not the specified fixture.
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INSPECTIONS &

COMPLIANCE MONITORING

* Poles located per approved plan?
— Relocated poles excessively alter uniformity?

— Protected from backing vehicles? .

— Fixtures aimed straight down?

— Poles plumb?

o1



L

INSPECTIONS &
COMPLIANCE MONITORING

awn Maintenance Casualty

©
Z
3
=
@
a
S
4
a

PROP. FLOODLIGHT W/ FULL VISOR
O‘\—. 6 HIGH x 3" DIA. STEEL
BOLLARDS SET 3' FROM
FLOODLIGHT CENTERED ON
ALL SIDES. PAINT TO MATCH

LIGHT FIXTURE

LIGHT ORIENTATION / DIRECTION
PROPOSED FLAG POLE

FLOODLIGHT INSTALLATION & PROTECTION

DETAIL
N.T.S.



INSPECTIONS &
COMPLIANCE MONITORING

Shields Installed as Specified?




INSPECTIONS &
COMPLIANCE MONITORING

Inexpensive Mounting-Height Measuring Devices
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INSPECTIONS &

COMPLIANCE MONITORING

onducting post-install inspectior
* [lluminances as predicted on plan?

— Measure hot spots and dark spots

« Don’t block light from reaching meter

— Measure horizontal and vertical fc at property
lines for light trespass conformance.
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INSPECTIONS &

COMPLIANCE MONITORING

 Lighting control usually in electrical closet
* After-hours lighting scheme as specified?
— Controller properly set? =) -
— Controller have memory backup? &

— Photocell aimed in right direction?




INSPECTION &
COMPLIANCE MONITORING




RESPONDING TO COMPLAINTS

care
— Is the complaint valid or petty?

— Is there ordinance language that covers the
Issue?

— Is there a simple amicable fix?
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RESPONDING TO COMPLAINTS

* Assessing glare —
— Is it annoying?
— Is it excessive?
— Is it dangerous?
— Is it unnecessary?
— Is it easily remedied?

S your ca
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RESPONDING TO COMPLAINTS

* Measuring light trespass with meter
— Stand at boundary, aim meter at luminaire, or

— Take reading on side of house receiving the
light.
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RESPONDING TO COMPLAINTS

Konica-Minolta T-10
« Range: 0.001 — 29,990 footcandles
* Price: $969

Cooke Cal-Light 400

Range: 0.1 — 40,000 fc
* Price: $395
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RESPONDING TO COMPLAINTS




RESPONDING TO COMPLAINTS

Barn Doors PAR Shields Wallpack Shield
63




RESPONDING TO COMPLAINTS

Barm Light, Unshelded i e Replace Phot(?cell
and causes glare LR e e w/ Photocell/Timer
Replace Refractor with Reflector Add Light Blocker

or Paint Refractor
64



RESPONDING TO COMPLAINTS

Impie remedial Solutions 1o require.

— Lowering of wattage If incandescent or self-
ballasted CFL
« 40-watt incandescent or 9-watt CFL often plenty

* HPS, mercury and metal halide wattages cannot
be lowered just by changing lamp.

c
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RESPONDING TO COMPLAINTS

— Use of motion sensor or interval timer or
time clock set for 10:30 p.m. shutoff

Photocell-
Basic Timer

Photocell- Interval
Timeclock 66

Motion Sensor Timer



RESPONDING TO COMPLAINTS




CONCLUSION

You now have the tools you'll need to help create
and maintain a friendlier nighttime environment in

your community.
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CONCLUSION

municipality in upgrading your ordinance or

answering questions, don’t hesitate to contact us
polcouncil@gmail.com or visit our website at:

www.polcouncil.org where you'll find a ton of

helpful resources on lighting.
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Thank You!
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