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Terms and Definitions




SS- CR(1) - DESIGN LIGHT POLLUTION REDUCTION

REQUIREMENTS

INTENT
Meet uplight and light trespass requirements, using either the backlight-uplight-
To increase night sky access, improve glare (BUG) method (Option 1) or the calculation method (Option 2). Projects may
RlStimeyEibiiiandkecicaits use different options for uplight and light trespass.
¥ ildlife and oot these requirements for all exterior luminaires located inside the project
people.

boundary (except those listed under “Exemptions”), based on the following:
@the photometric characteristics of each luminaire when mounted in the same
orientation and tilt as specified in the project design; and
POTENTIAL TECHNOLOGIES  gthe lighting zone of the project property (at the time construction begins).
& STRATEGIES Classify the project under one lighting zone using the lighting zones definitions
provided in the. Society and Dark Sky

@ Adopt site lighting criteria to maintain safe
light levels while avoiding off-site lighting

IMPLEMENTATION
EMinimize site lighting where possible and
use computer software to model the site

lighting.

HTechnologies to reduce light pollution
include full cut-off luminaires, low-
reflectance surfaces and low-angle
spotlights.
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STEP-BY-STEP GUIDANCE

STEP 1. ESTABLISH EXTERIOR LIGHTING PROJECT GOALS
Determine which team members will be responsible for the lighting design, luminaire selection, and
overall lighting concept. Prepare a schematic site lighting design by doing the following:

- Identify the desired lighted areas on site.

- Consult the llluminating Engineering Society (IES) Lighting Handbook recommendations to establish
target light levels and uniformities for the identified areas.

- Identify any areas of the site where it may be difficult to meet the credit requirements because of light
level needs, proximity to a boundary, or other factors.

STEP 2. DETERMINE LIGHTING ZONE
Identify the project’s lighting zone. The lighting designer (or someone with knowledge of the project site
and lighting zone classifications) is responsible for classifying the lighting zone.
+ Refer to the IES Model Lighting Ordinance (MLO) User Guide for information on determining the
project’s lighting zone (see Further Explanation, Lighting Zones).
+ Classify the entire project as one lighting zone.
+ Provide justification for the lighting zone chosen for the project.

STEP 3. ESTABLISH LIGHTING BOUNDARY
Determine the lighting boundary for the project and create a lighting boundary site plan. Provide
justification for any modification of the lighting boundary (e.g., if the lighting boundary was moved from
the project boundary to the center line of an adjacent public street).




STEP-BY-STEP GUIDANCE +

STEP 4. PREPARE SITE LIGHTING DESIGN

Prepare a site lighting plan based on the lighting zone designation and develop a luminaire schedule for

the project, selecting lur res that elimi ize uplight and light trespass off site (see Further

Explanation, Choosing Luminaires).

- Designate all exterior luminaires (both exempt and nonexempt) within the project boundary, and
indicate locations, including pole heights

- Depict the project boundary, the property line if different from the project boundary), the lighting
boundary, any additional properties included in the lighting boundary, and any relevant project site
conditions.

- Indicate the total number of each luminaire type in the project.

« Identify the manufacturer, model number, lamp type, orientation, tilt angle (if applicable), and input
‘wattage for each luminaire type.

This is only a preliminary design; the project team may need to revisit the design after completing the
subsequent steps and determining the uplight and light trespass values.

STEP 5. DETERMINE EXEMPTIONS
+ Identify any luminaires that are exempt from the uplight and light trespass requirements and provide
justification for the exemptions.
- Examples of exempt lighting include emergency lighting, government-mandated roadway lighting,
theatrical lighting, and lighting of the national flag in certain lighting zones.
- If no lighting is required except what is listed in exemptions (see credit requirements) the project
achieves the credit, provided the team justifies the exemptions.

STEP-BY-STEP GUIDANCE +

STEP 6. SELECT COMPLIANCE OPTION FOR NONEXEMPT LIGHTING.
Determine which method of compliance documentation the project team will fllow for all nonexempt.
lighting, and for each of the two sets of requirements (uplight and light trespass). The two compliance
options are the BUG Rating Method (Option 1) or the Calculation Mathod (Option 2). Project teams can
also combine the two options.
~ Option it lable for all or most project

i proj
under the BUG rating method. Examples include a particular luminaire that, in itself, would not mest
the BUG thresholds but when used in concart with other luminaires can pass based on the calculation
ires tlted from their nominal position, such that t is difficult to

+ A project can pursue different options for the uplight and trespass requirements. For example, Option
15 BUG rating method can be applied to uplight and Option 2 calculation method can be used for
light trespass, and vice versa. However, project teams cannot mix compliance paths within uplight or
light trespass: only ane option may be used to demonstrate uplight, and only one option may be used
to demonstrate ligh trespass

STEP 7. GATHER DATA ON LUMINAIRES

option1
. List thebacklgh,upligh, and ar atigs o each uiqua kiminlr orthecrentation and
speciied n the prolect desion.
. Ratings fo uminares without publhed BLG atng can b detarined via software (sea Further
Explanation, Calcdting BUG Valse,
Option 2

- Show the total lumens per luminaire and lumens emitted above horizontal by each luminaire

pe

- Show the performance for each angular position (tlt i there are muliple angular positions.
for a luminaire type.

- Identity all auxilary shielding specified.

STEP-BY-STEP GUIDANCE +

STEP 8. EVALUATE UPLIGHT COMPLIANCE STEP 9. EVALUATE LIGHT TRESPASS COMPLIANCE
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STEP-BY-STEP GUIDANCE +

Option 2

Calculate the vertical illuminance at the lighting boundary to ensure that the illuminance does not

exceed the maximum allowance shown in Table 4 of the credit requirements (see Further Explanation,

Vertical llluminance).

- Calculate the vertical illuminances on all vertical planes as they extend upward from the lighting
boundary at grade level to a height at least 33 feet (10 meters) above the tallest luminaire on the
project. Calculation points on each plane must be no more than 5 feet (1.5 meters) apart. For each
plane, ensure that the greatest vertical illuminance does not exceed the threshold indicated in the
credit requirements.

Retain point-by-point calculation output for the vertical plane containing the greatest vertical
illuminance (the worst-case scenario).

STEP 10. SELECT COMPLIANT, INTERNALLY ILLUMINATED EXTERIOR SIGNAGE

Choose luminaires that meet the threshold requirements for light pollution and light trespass given in the

credit requirements. If the signage company does not have any data for the manufactured sign, assess

compliance in other ways. For example,

- Take a measurement of the sign’s maximum luminance.

- Have the lighting consultant construct the sign in calculation software by putting an automatic
placement grid on the luminous surface(s) of the object with a transmission assigned to the surface(s)
and setting the measurement type to diffuse luminance to get the results.

REQUIREMENTS
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Option 1. BUG Rating Method

Kminaire, a5 defined n IES THA15-1, Addendum A.

Table 1 Maximum uplight ratings for luminaires
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Option'. BUG Rating Method
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CONNECTION TO ONGOING PERFORMANCE | {<"

Nt

LEED O+M EA credit Energy Performance: A proper lighting design
both minimizes light pollution and maximizes energy efficiency,
which could improve a project's overall energy performance.

REQUIRED DOCUMENTATION

Option1, ion 2,
al Option1, optionz, | %
Documentation Pr Uplight Light Uplight Light
Trespass Trespass
Site lighting plan with boundries,elements,
x
location of fixtures, and applicable measurements
Projects with intemally fluminated exterior sgnage .
only: provide maximum luminance data
Luminaireschedule showing upigh ratings X
Luminaire schedule showing backlight and glare X
ratings and mounting heights

Calculations for lumens per luminaire and lumens
emitted above horizontal

Greatest vertical illuminance value for each vertical
calculation plane at lighting boundary; calculation
grid for one vertical plane with greatest vertical X
illuminance (worst-case scenario), highlighting
point of greatest illuminance




EXEMPLARY PERFORMANCE

REFERENCED STANDARDS

Illuminating Engineering Society and International Dark Sky
ssociation (IES/IDA) Model Lighting Ordinance User Guide and IES
TM-15-11, Addendum A: ies.org

TERMS AND DEFINITIONS

BUG rating a luminaire classification system that classiies luminaires
n terms of backlight (B}, up ht {U), and glare (G) (taken from IES/
A Model Lighting Ordinance). BUG ratings supersede the former

utoff ratings.

—
mergency lighting a luminaire that operates only during emergenc
nditions and is always of during normal building operation.

-
ight pollution waste light from building sites that produces glare,

directed upward to the sky, or is directed of the site. Waste light
oes not increase nighttime safety, utility, or security and needlessl|
consumes energy.

ight trespass obtrusive illumination that is unwanted because of
quantitative, directional, or spectral attributes. Light trespass ca
ause annoyance, discomfort, distraction, or loss of visibility.
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