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Brief Overview




e . . . . . - . Artificial night sky brightness
Artificial Night Sky Brightness due to Light Pollution in North America sz e
as fraction of the average

A preliminary picture of the growth from 1950 to 2025

11%-33%
33%-100%

© 2001 Cinzano P, Falchi, F., Elvidge, C.D.
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Sky Glow

Wr Dlrect and
| reflected
- rays.
dlagram

" Radiated

Skyglow IS caused by the downward scatterlng of upward Ilght by air molecules and also aerosols,
‘mostly water.droplets and dust. The longer the path Iength through the lowest part of the
atmosphere, the'more the scatterlng nght that goes straight up is mostly reflected, and has shorter
paths through the lower- scatterlng layers. The low angle light is mostly directly radiated, and it'ls
this that causes, most of the sky glow weII away from the source.



2003 blackout-in Ontario, Canada

Before - During




Connectlcut Laws & Regulatlons
| Addressmg nght Pollution

3 1997 ‘Connecticut Law Shleldlng Streetllghts |
- - .on State nghways = i

- 2001 Connectlcut Expands Law to Include - i
' Mun|C|paI Roads for Shleldlng Streetltghts

2003 Connectlcut Law L|m|t|ng nght Trespass S
| | from Floodllghts on State nghways |

.2006 Connectlcut Law on Outdoor nghtlng at '}
~ State- FaCII|t|es . o

2006 .—-‘Cc')'nnfeﬁct'ictl't;Bu-i.ldihgiCode o'.n'EXte'riO'r Lighting



'2009 16a-38k- 4 State Law on. Bqulng Gty
- Construction Standards. requwethat a .-

-prOJect |mplement at Ieast two out of 15' .~

~ site.selection and development

2 strategles WhICh include one to reduce

" light pollution by domg such thlngs as
installing automatic light. controls and -

.'~":.'.'I|m|t|ng exterior lighting (Conn Agenues '_ %

'Regs §§ 16a—38k 4 and 16a 38k 6)



2005

i  2006

_2006

- National Laws & Codes P
Addressmg Lrght PoIIutlon

3 2004 ASHREA 90 1- Exterlor nghtlng

Callfornla T|tIe 24 (Callfornla Energy Code)
Applles to Non Resrdentlal Outdoor nghtlng

I\/IodeI Outdoor nghtlng Ordlnanoe (MLO)
International Dark -Sky Assomahon and the
IIIumlnatlng Englneerlng Soc:|ety Jomt Effort

Internatlonal Energy Conservatron Code Sectlon
‘on Exterior nghtlng Adopted as part of the
Conneotlcut State Bqumg Code '



Partlal Llst of I\/Iun|C|paI|t|es Wlth
nght PoIIutlon Ordlnances n Connectlcut

Ashford
Bloomfield
Branford
Brookfield
Cheshire
Clinton
Colchester

Darien
Derbv
East Hartford

East Windsor

Ellington
Farmington

Glastonbury

Greenwich
Guilford
Killingworth
Manchester
Milford
Ridgefield

Somers

Suuthhun'
South Windsor
Stratford
Suffield
Tolland
Wallingford
Watertown
West Hartford
Weston
Wethersfield
Wilton
Windsor




I\/Iun|C|paI Exterror nghtrng Regulatlons
In Connectrcut Often Focus on basrcs

- Shreldlng Requrrements Pl |
Lrght Trespass Restrlctlons across property I|ne Eae™
-No Objectronable (’P) Glare

Some mun|C|paI|t|es have more comprehensrvei
outdoor Irghtrng regulatrons Examples |

Requrre a nghtlng Plan as part of the Slte Plan
- No roodllghtlng S g
- “All building Ilghtlng for aesthetlcs WI|| be fuII cut off

(FuIIy shrelded—no upllght) ‘ - - "



For Exterror nghtlng the U S
Department of Energy prometes use of

| 'Dlmmers | o
'Occupancy Controls
~Motion Sensor Controls
-'-Trmers . e

‘. .-to reduce energy Waste

Exterror nghtrng Codes & Regulatrons‘
started around 2000 and are likely to
| Increase |n the Comrng years e



How to Av0|d Overllghtlng

~ When Usmg LEDs - -

Achlevmg V|S|b|||ty
Equlvalence

usmg 1/3 the Iumen
output of tradltlonal Ilght
y sources e



‘Delivery to the Target Area.
f Only a fraction of the lumen output reaches &

the target area — most of the lumens hit
fl inside the fixture shell or are directed at

# high angles away from the target area.




LED lights are directional - pointed at the target

» 300 LED Imens will equal ‘
f 9000 HPS lumens in terms of |l
Visibility equivalence |




'LED Blue Wavelength Problem

Nominal CCT

m— 7700 K

s 2000 K
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2 ways to p__rOdu'c'eLWhi’te ing"ht-with LEDs |

RGB (Red, Green, Blue) Blue + Yellow Phosphor

@\_\J, )
Red Peak

Yellow
Phosphor

LED Color Mix - Blue LED with P



=
i
o

= Color-Mixed Cool

S
S
E
o
S
= 100
b

L

=== pc-LED Cool

—— Color-mixed Warm
pc-LED Warm
Qual Data Warm

® (QualDataCool

0

2005 2010 2015 2020 2025 )
Figure 5.5: White Light LED Package Efficacy Projections for Commercial Product




I\/Iost LED Chlps have a Phosphor coatlng
' Phosphor mix controls how much Blue ‘
Wavelength emlssmn IS suppressed.

| Glass Cylindrical Post—

Mixture of
B Phosphor

and Silicuncl .
i




Table 1. Selected blue light characteristics of varnious outdoor lighting sources at equivalent lumen
j output.

Luminous  Scotopic content Melanopic content
light source CCT (X) % Blue* Flux (Im) relative to HPS relative to HPS**
PC white LED 2700 7% - 20% 1000 1.77 - 1.82 1.90 - 2.06
PC white LED 3000 3% - 25% 1000 1.89-2.13 10-2.51
PC white LED 3500 2% - 27% 1000 2.04 - 2.37 2.34 - 297
PC white LED 4000 7% - 32% 1000 2.10- 2.65 35-3.40
PC white LED 4500 - 35% 1000 2.35-2.85 5-3.81
PC white LED 5000 % - 39% 1000 2.60 - 2.89 : 3.74
PC white LED 5700 % - 43% 1000 2.77-3.31 A4-4.52
PC white LED 6500 3% - 48% 1000 3.27-3.96
Narrowband amber LED 1606 0% 1000 0.36
LOw pressure sodium 1715 0% 1000 0.35
PC amber LED 1872 1% 1000 0.70
High pressure sodium 1959 9% 1000 0.89
High pressure sodium 2041 10% 1000 1.00

:

A
B
C
D
E
F
G
H

|

;'——x\_

* Percent blue calculated according to LSPDD: Light Spectral Power Distribution Database,
http://galileo.graphycs.cegepsherbrooke.qc. CA/app/en/home. The specific calculation, developed for
evaluating the potential for affecting sky glow, divides the radiant power contained in the wavelengths
between 405 and 530 nm by the total radiant power contained from 380 to 780 nm, for each light source.

** Melanopic content calculated according to CIE Irradiance Toolbox,
hitp:/Miles cie. co at/784 TNOO3 Toolbox. xis, 2015 as derived from Lucas et al., 2014,

Key: PC -- Phosphor Converted; LED - Light Emitting Diode

http ://eh_er_g_y.g oV/Sités/p,ro'd/fi I'es‘/'201'6/07/f33/rhsslc_en_eWsJ ul2016.pdf



Controllmg Color Temperature (LED)

. .. -Limit CCT to 2,700K
(Warm Whlte) to m|n|m|ze Irght poIIutron

| ”_Correlated CoIor Temerature CCT | |.

2, ?OOK to 2, 800K | | 5 OOOK to ﬁ SOOK

2 7OOK Warmer - more mvrtrng - Iess que
4 OOOK and above ‘more bluish - _colder = .
: creates more Irght poIIutron



e Blue Rich nght Issue’ i
Ralsed in IDA White Paper. - 2010 ‘

ida

International Dark-Sky Association

Visibility, Environmental, and Astronomical
Issues Associated with
Blue-Rich White Outdoor Lighting

May 4, 2010




-'-ID'A V\,/.h'ite 'P‘ap_e'r”l Find_in'gs ». Tk

.Blue rich LED Ilghtlng WI|| |ncrease scatter
resultlng In mcreased Ievels of sky glow

| B_‘Iue-rich-'LED, Iight_at..n_ight_ is, mo‘r‘e 'likely to .alter’ the

- circadian rhythm and photoperiod in the animal world. -
- New metrics are needed to better describe the
ramifications of shorter wavelength emlssmns on sky-

glow human heaIth and pIant & anlmal In‘e

y “CRI cCT and the Scotoplc/Photoplc Ratio are too blunt"
- to model the range of S|gn|f|cant |mpacts” i



Ameri'can Medical Association 2009.
-« Advocates that all future outdoor lighting: beof .

energy efficient desrgns to reduce waste of .
_-energy and production of greenhouse'gasses that

~ result from this Wasted energy use, and be it
| further . | |

. Develops and enacts a policy that'supports light
. pollution-reduction efforts and-glare reduction ‘
~_ efforts at both the natlonal and state Ievels and |

| _be It further " | |

X Supports that all future streetllghts will be of a
v 'fuIIy shielded design or similar non- glare design
to Improve the safety of our roadways for all, but
| espeC|aIIy VISIOI’] Jmpalred and older dr|vers



Amerrcan I\/Iedlcal Assocratron
LED Warnlng — Issued June 14 2016

Covers Envrronmental Effects of Lrght
Emlttrng Dlode (LED) Communlty Lrghtlng

 AMA encourages the use of BOOOK color temperature or,Iower _
Ilghtlng for outdoor mstallatrons (I|m|t que Ilght)

E AII LED Irghtrng should be properly shrelded to m|n|m|ze glare |
and detrrmental human and envrronmental effects ’

| Consrderatron should be grven to drmmrng LED Irghtrng for off-
: peak trme perrods ol - | . .

http://darksky.org/am aérep'ert-affi'rm»s--'h'um an-health-impacts-from-leds/



" Cities with 3000K

or Iower CCT LEDs' '

New York City S
Chicago o
San Francisco §

Los Angeles
San Diego

Tucson
Phoenix
Toronto
Montreal
Davis

* Some use 2700K CCT .

‘For Residential and

3000K for Commermal

States with Light -

Pollution laws
Arizona

Arkansas New Mexico

galliforgia Rhode Island
olorado Texas

Connecticut Vermont,
Virginia,
Wyoming

Delaware

Hawaii

Maine

Michigan
Minnesota
Montana

New Hampshlre

and growmg



AI\/IA 2016 Research Paper on LED Lrghtrng
- was co authored by Travrs Longcore ¥

Ecologrcal Lonsequences
| Artifigial T\rghll ighting

Edapd by
Catherne Rach = Traves Longcore




nght Pollutlon and WlIdIlfe

| Wl|d|lfe concerns due to obtruswe Ilght mclude i
~_Habitat Dlsturbance K
‘Wildlife Behawor

W|Id||fe SurVIvaI

Al Few Examples

.. Art|f|C|aI Light: Contrlbutes to an e
- Estimated 100,000, 000 Blrd Deaths ‘
Annually in USA

 + Artificial Light Contrlbutés to Thousands o
of Sea Turtle Deaths Annually !




New York state to dlm Ilghts to
save mlgratlng blrds |

April 28, 2015

. ~m, ‘-g »

~ S
Ny — _-A‘-“
[ren ey -

" Mlgratory blrds are thought to be confused by constellatlons
of CIty Ilghts causmg them to fatally crash |



~ Attraction/Repulsion -

i For fr'ogs"a cwck |

- increase in illumination

# . causes a reduction in

.~ = - visual capability from

«Y which the recovery time
= Mmay be minutes to hours

'.'After becomlng ad]usted
_.-f--to a Ilght frogs may be
__attracted to it as well




- Commu h'i.catio_n' SR

e Female glow worms attract males up to =
- 45 m away with bioluminescent flashes;
- the presence of artificial Ilghtmg reduces
p the V|S|b|I|ty of these communlcatlons

. The complex V|sual communlcatlon o
~ system of flreﬂles could be |mpa|red by |
stray Ilght s &



‘ ..Communiity'*ECOIOgy o

e Competrtron for trmes for foragrng
* Increased Predatory Rrsk

 Ecosystem effects Iong term changes :
k- |n the balance | | b



Implementlng Good
nght PoIIutlon Controls ‘
Contrlbutes to Improvmg

Energy Conservatlon :



In Wasted. Energy!



Energy Co"ns‘u_m ed by End US‘ér
-Outdoor nghtlng 6%

Ventilation
10%




Energy Waste

-Generatron of one KWh of eIectrrcrty creates T 341 P

pounds of carbon dloxrde waste (COZ)

o nghtlng the sky: wrth wasted upllght creates 14. s
mlllron tons of COZ annuaIIy | .

| Coal needed to generate the Wasted Ilght would
be about 3 6 mrllron tons of per vear 0




: Outdodr Light'i ng: = Rec'-dmm ended 'Pract‘i‘fcfes |

No Charge - " No Charge
NATIONAL AR Tt
PAHH JOINT IDA-1IES
SERVICE MODEL
m LIGHTING
o ORDINANCE
(MLO)
e
m with USER’S GUIDE
Natural Sounds RP 33 nghtlng L I\/Io.dell
‘and Night Skles for The Exterlor ' " Lighting

D|V|S|on B Envwonment | ‘O'rdinance

Both at IIIumlnatlng Engineering
S_o.clet'y Bookstore at IES.ORG



A
W

Best Practices
for Night Skies

Light only WHERE & WHEN to the Minimum Level Needed
Shleld Pomt Downward Con5|der Dlmmer & Timer

| _https //WWW nps gov/subjects/n|ghtsk|es/pract|ces htm



Wilderness Value of Night Skies .

Ny “Dark nlght skles are a wﬂderness characterlstlc” '

s e smgle glarmg Ilght can reel back those
| seekmg solltude or communlon W|th nature

| n:s,)s //www,n,)s JOV/\ uc)Jevt§/rllgnts,ﬂgs/wuderngss,ntm



Night Skies are a Public -ReSoUrce |

-A Resource of Nature .

Natural darkness essentral for W|Id||fe

Nearly 50%:01‘ .s'pecies aren'o.cturnal -

As a CuIturaI Resource

gl The same dark and ‘starry sky has evoked
e countless myths, art I|terature and musrc from
cuItures around the vvorld :

As an Economlc Resource .
AstronomrcaI/OptrcaI Research

~ » Amateur Stargazrng \
-+ Wilderness Camping. ‘ :

| https //www nps gov/subjects/nlghtskles/resources htm -



IES/IDA Récbmmé.n'déd Pra'C'_ticesl' :
- A Quick Overview.of the MLO

EHNGINEERING SOCIETY
I\

INTEERATIONAL
-

JOINT IDA- IES
MODEL

LIGHTING
ORDINANCE
(MLO)

with USER’S GUIDE

June 15, 2011



“Model Lighting Ordinance
Uses 5 Lighting Zones

JOINT IDA- IES o
MODEL

R L R LIGHTING
- I - N0 ambient light - .- -." - ORDINANCE

. Nature preserves parks, trails - o

- 2 acre srnglefamlly resrdentlal

~+ LZ-1 - low ambient: Irght T
1 Srngle family reS|dent|aI m 1+ acre zones N
- Srngle stand anne suburban small business
- - moderate (some) ambient light

¢ Concentrated commerC|aI downtown strip
e Parkrng Iot for maIIs or Iarge apartment complex

with USER’S GUIDE




Lighti ng Zones -
Contl nued o - : . | JOII\D;TOI]I;:ESS

LIGHTING

ORDINANCE

(MLO)

LZ-3 - moderately hlgh ambrent Irght | i seres cume
‘« Concentrated urban commerC|aI dlstrlct

e Major Clty urban core busrness dlstrlct
. Applres mostly to street front settlngs |

LZ-4 - extremely hlgh amblent Ilght

- Rare Tlmes Square Las Vegas Stnp

LZ-=3 and LZ 4Amb|ent nght are usuaIIy limited to
~areas tangent to the street .and sidewalk
—where amblent light exists. o



L|ght|ng Zones now W|dely used

L

by Natlonal Code Developers

IIIumlnatlng Englneerlng Souety
Callfornla Title 24 Energy Code |
Natlonal League of Cltles - Sustalnable C|t|es:'
US Green Bwldlng Councnl o |
us Department of Energy Programs ‘

Internatlonal Energy Conservatlon Code

IECC L|ght|ng Zone speC|f|cat|ons are part of
Connectucut s State Bu|Id|ng Code e



Example of Lighting Zones taken from RP 33
nghtlng For The Exterlor Enwronments

Light Zone Map

Adopted November 23, 2004

As Amended through November 15, 2007
As Amended through October 13, 2009
As Amended through October 22, 2013

Legend

Light Zone

[:l LZ-0; No Ambient Lighting

:] LZ-1; Low Ambient Lighting

[ ] LZ-2; Moderate Ambient Lighting

|:] LZ-3; Moderately High Ambient Lighting

| lJ City of

Plymouth

3

Miles

E LD D
AND COMPARED WIT! H ORINC SOURCE DOCUMENTS




-5. DEPARTMENT OF

ENERGY

Exterior Lighting Zones
Table C405.6.2(2)

Energy Efficiency &
Renewable Energy

Base Site
Allowance

500 W

600 W

750 W

Tradable Surfaces

BUILDING ENERGY CODES

Uncovered Parking Areas

Parking areas and
drives

0.04 W/t

0.06 W/ft2

0.10 W/ft?

0.13 W/ft2

Building Grounds

Walkways less
than 10 feet wide

0.7 W/linear

foot

0.7 W/linear

foot

.8 W/linear

foot

1.0 W/linear
foot

Walkways 10 feet
wide or greater

Plaza areas

Special Feature
Areas

0.14 W/ftz

0.14 W/ft2

0.16 W/ft2

0.2 W/ft2

Stairways

0.75 W/ftz

1.0 W/t

1.0 W/ft2

1.0 W/t2

Pedestrian
Tunnels

0.15 W/2

0.15 W/t

0.2 W/fi2

0.3 W/fi?

www.energycodes.gov/becu




nghtlng S Off-Srte Impacts -
Use of Shreldrng/GIare Control

) Set Requrrements for FuIIy Shrelded Lrghtrng Frxtures _
for all new commercial applrcatlons A

. By Specral Permit,. exceptron for decoratrve post |
top parkrng Iot and street Irghtrng frxtures '

Adopt BUG Ratrng errts from the MLO
* Backlrght Uplrght and Glare . - i
- * BUG Allowances vary by Lrghtrng Zone'
Set Lrghtrng Curfews in Busrness drstrrcts |
*1 hour after closrng exterror Irghts are turned

off (or programmed to drm to 30%) — Motlon |
actlvatron if necessary |



Backllght Upllght and Glare BUG Ratmg




BUG Ratings now:included as

part of Luminaire Manufacturer’s’ gy
Photometrics — easy to check | RATING
LED Lamp Detalls Rl-UO-G

LED = Philips Lumileds Luxeon R, CRI = 70, CCT = 4000K (+/- 350K)
DELIVERED |  SYSTEM CURRENT | CURRENT | CURRENT | CURRENT |CURRENT HID EFFICACY RATING|  BUG

System (LED + driver) rated life = 100,000 hrs
LAMP LUMENS |WATTAGE? (W)| @ 120V (A) | @ 208V (A) | @ 240V (A) | @ 277V (A) EQUIVALENT? (LM/W) RATIN
35W32LED4K-R-LE2 ] 70-100 ; BI-U0-d EI | _Il_ll I:]_ G |
3I5W3ZLED4K-R-LE3 X 70-100 K BI-UO-GI
3I5W3ZLED4K-R-LE4 X 70-100 K BI-UO-GI

35W32LED4K-R-LES A 3 X 70 -100 Y B2-U0-ClI
55W32LED4K-R-LE2 . 100 - 150 H BI-UO-GI EE_ | | I::I - ‘ . I
55W32LED4K-R-LE3 . 100 - 150 . BI-UO-GI

55W32LED4K-R-LE4 . 100 - 150 . BI-UO-GI

55\W32LED4K-R-LES y 100 - 150 ] B2-U0-GI

55\WA48LED4K-R-LE2 100 - 150 BI-UO-GI El | _||_II I:]_ G |
55\W48LED4K-R-LE3 y 100 - 150 ! BI-UO-GI

55\W4BLED4K-R-LE4 . 100 - 150 . BI-UO-GI

55\W48LED4K-R-LES y 100 - 150 ! B2-U0-GI

80W4BLEDAK-R-LE2 . 150-200 ) B2-U0-GI E‘l LJI:] G I
80W4BLED4K-R-LE3 150-200 ] B2-U0-GI — —
80W4BLEDAK-R-LE4 . 150-200 ] B2-U0-GI

B0W4BLED4K-R-LES . 150-200 I B3-UO-GI

TOW6ALED4K-R-LE2 ) . 100 - 150 7 B2-U0-GI Ell LJ[:] G |
TOWG4LED4K-R-LE3 . . 100 - 150 ] B2-U0-GI = =
JOW64LED4K-R-LE4 ] . 100 - 150 7 B2-U0-GI

TOWGALEDAK-R-LES . . 100 - 150 ; B3-UO-GI

|| OW6A4LED4K-R-LE2 . 200 - 250 ] B2-U0-G2

|1 OWB4LED4K-R-LE3 ! 200 - 250 ] B2-UD-G2 - =k = I
|| OWB4LED4K-R-LE4 . 200 - 250 ] B2-U0-G2

|| OWBA4LED4K-R-LES ! 200 - 250 ] B4-U0-G2

90WBOLED4K-R-LE2 . 150-200 : B2-U0-G2

90WBOLED4K-R-LE3 ) 150-200 ! B2-U0-G2 E| | —||_.I I:]— G |
S0WBOLED4K-R-LE4 . 150-200 [ B2-UD-G2

90WBOLED4K-R-LES . 150-200 ! B4-U0-G2

I35W8O0LED4K-R-LE2 . . 250- 320 | B2-U0-G2

I35W8OLED4K-R-LE3 . . . . 250- 320 | B2-U0-G2 El | —||__I I:I_ G I

I135WBOLED4K-R-LE4 . . 250-320 / B2-U0-G2




Model Lighting Ordinance BUG Rating |

TABLE C-1 Allowed Backlight Rating|
Lighting Zone O 1 2 3 4

fl Greater than 2 mounting
i Heights from the property line

B 1 to less than 2 mounting
) heights from the property line
i and properly oriented

0.5 to less than 1 mounting
heights from the property line
B and properly oriented

Less than 0.5 mounting
heights from the property line
B and properly oriented




TABLE C-2 Allowed Uplight Rating

Lighting Zone

Allowed Uplight Rating
For street or area lighting

i Allowed Uplight Rating for
ornamental parking lighting

¥ and luminaires not used
for street or area lighting

Permitted Lumens




| TABLE C-3 Allowed Glare Rating

Any Luminaire not ideally
oriented with 1 to less than 2
mounting heights to any

| property line of concern

fll Any Luminaire not ideally
oriented with 0.5 to less than
i1 1 mounting height to any
fll property line of concern

Any Luminaire not ideally
oriented with less than 0.5
mounting height to any
property line of concern

11f the Iumlnalre IS not optlcally symmetrlc and the hearest property lineis
~ less than 2 mounting helghts from the front hemlsphere of the luminaire
distribution, the reduced glare rating must be met.




| MLEO:
Recommended L X TABLES(cont. -Ordinance Text_

Table G - Residentinl Lighting Limits

il g2 PraCUCeS Bz oo
For - |t A N

allowed | lumens | lumens|lumens | lumens

Landscape | A R e

lumens| lumens| lamens|lumens | lumens

; g ; Rﬂﬁ Maximum Allowed
I g tl n g : A : [ urmmaire oamens® For e

iclded Luminaire allowed | lunrens | lumens|lumens | himens

For e el . Not | Mot | 1,080 | 2,100 | 2,100
R o WE d b Wy | T andscane Lis ; allowed | allowed| Jumens {lumens | lumens
eSI entla * for o 2,100 | 2,100
| allowed | allowed) lumens |lumens | lnmens

Mot :
allowed | yllowed | lumens [lumens | lnmen

* Lominaire lnmens equals Inifial Lamp Lomens for a lamp,
muliiplied by the pumber of lamps in the luminaire




I\/IaX|m|ze Energy Efflcrency &
Minimize Costs -

| Dimmers and Network Devrces with new LED o
Ilghtlng systems will reduce energy li5e |

Curfews for nghts Out —-reduced to 30% of fuII capaC|ty |
after the close of busmess and pedestrlan act|V|ty

"Motlon actlvatron for outdoor securlty Ilghtlng after o
_-busmess hours o e -

LED Ilghtlng systems for new and replacement Ilghtrng |

Dimming a I|ttIe from fuII capac:lty extends life of the
LED system. Purchase system with a slrghtly higher
- light output than is required, then dim-down to the light
~ level needed for the prOJect to extend equment life.



Dimmable Streetlights

'May 2018 Connectrcut Regulators ordered
- | Eversource to develop new rate for
drmmable streetlrghts s

: August 2018 Eversource dld analysrs in Westwood ]
-~ MA of actual data on energy -
consumptron for drmmable streetllghts ‘

| A'ntiei,pated el,ectrrc-al sa,vrng';s:ot '2;0%‘ to 30% £

o 3 Connecticut rate tor dlmmable streetllghts should
cv BESN place 2019 2020 at the: Iatest F



Key Consuderatlons 1{o]§ Replacmg oIder
| Outdoor nghts W|th LEDs

- » CCT at preferably 2 700K no more
" than 3, OOOK m|n|m|ze blue light levels. T

of LED can be reduced by 67% of ngh |
S ‘Pressure Sodium’s flxture output and achleve the same
= wsnbnhty ) the eye ' - | '

. that W|II be about - ‘
30% greater than what is needed then usmg a d|mmable '
| Ilghtlng system, dim the lights down 30% This dlmmlng will
con5|derably extend the life of the Ilght compared to having
- the light operating at 100% output Extended I|fe reduces
: malntenance costs e 2l



 Key Cons'ideratiOns;-:'cont.f- "
-~ Controlling Light Trespass and Sky Glow
CQntrOI'Iing"'Li'gh.t'.’(l_.U'rh’en')'_L'e.vfeIs,- e

" the Use o Dlmmers and Tlmlng , |
| dewces Wlth new. LED nghtlng systems



CONTACT

| Leo Smith — INTERNATIONAL DARK-SKY ASSOCIATION

http://www.darksky.org/

| Email - leo@smith.net






