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Why is there a task force?
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To combat light trespass...... ....and light pollution.....

The City Manager appointed the to
evaluate existing standards, offer guidance
for the creation of a new outdoor
ordinance, propose new regulatory
approaches if needed, and develop
enforcement mechanisms.

All 3 concerns are address by the proposed
ordinance.

..and energy waste.



General Requirements:

Creates a simple standard for all property owners.
* Provides option for complex and creative design.

* Provides reasonable limits without impacting
safety.

e Addresses concerns raised by Teague Petition.
e Collaborated with Cambridge Law Department.
* Introduces a clear standard for ISD to apply.

* Provides a reasonable approach to compliance.




What is exempt:

e Lighting within public ways.
e Lighting for public parks and public art.
(Not City Buildings)

e Lighting for public monuments, statuary, and
national flag.

* Architectural lighting approved by Cambridge
Historical Commission or on National Register.

* Lighting solely for sighage under the Cambridge
Zoning Ordinance.

* Temporary lighting with proper permits.

* Underwater lighting for pools and water features.

e Seasonal lighting for holidays or traditions.
* Hospital emergency departments & helipads.

* Lighting that for emergency conditions.
* Lighting required by federal, state or local laws.




Administration and Enforcement:

Municipal ordinance is applied by ISD.

Enforcement is complaint-driven.

All light fixtures require an electrical permit.

New and replacement fixtures must comply.

Replacement light bulbs must comply.
Existing fixtures must comply after 5 years.

Administrative Exemption for unreasonable
circumstances.

Good Neighbor Brochure and educational
campaign.
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Proposed Prescriptive Standard is based on International Dark Sky Association and

llluminating Engineering Society Model Lighting Ordinance

ENGINEERING SOCIETY
"

INTERNATIONAL
DARK-SKY
ASSOCIATION

JOINT IDA - IES

MODEL
LIGHTING
ORDINANCE
(MLO)

with USER’S GUIDE

June 15, 2011

A. General Requirements

For residential properties including multiple residential properties
not having common areas, all outdoor luminaires shall be fully
shielded and shall not exceed the allowed lumen output in Table G,
row 2.

Exceptions

1. One partly shielded or unshielded luminaire at the main
entry, not exceeding the allowed lumen output in Table G row

7 1.
q . Any other partly shielded or unshielded luminaires not
D SHED exceeding the allowed lumen output in Table G row 3.

. Low voltage landscape lighting aimed away from adjacent
properties and not exceeding the allowed lumen output in Table
G row 4.

. Shielded directional flood lighting aimed so that direct glare is

not visible from adjacent properties and not exceeding the

allowed lumen output in Table G row 5.

Open flame gas lamps.

Lighting installed with a vacancy sensor, where the sensor

extinguishes the lights no more than 15 minutes after the

area is vacated.

7. Lighting exempt per Section 111 (B.).
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B. Requirements for Residential Landscape Lighting

1.Shall comply with Table G.
2.Shall not be aimed onto adjacent properties.
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Lighting Zone 1
M axiirmum
Initial Allowed Initial
L v s Lty rcsi née Fully La mp luminiare |Lumingire lumend
Type Lo cation Description | Shielded Type Lumens® (T able G) Controls | Compliant|
Do tive woall
L Front Entry 00 Mo 9W CFL A0 420 None
Fully sh Occupancy
B Garage Do or wall pack s 23W CFL 1050 1260 Sen sor
Decom tive wall Oweupancy
C Back Entry L] TW CFL 280 315 Sien sor
Owoupancy
o Shed Entsy woall padk Yz A0WINC 343 1260 Sen sor
Fully shielded
E Dvil v vy post top Vs 13w CFL 1260 1260 None
*Inif al Luminaire Lumens are calculated by multiplying the total inifal lamp lumens by the |wminaire eff i endy -
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PRESCRIPTIVE STANDARDS
* Simple standard to follow

and monitor.

e Common fixtures and

light bulbs.

e Addresses a variety of site
conditions and property

types.

Front Porch Lantern
630 Lumens

Side Entrance Lantern

390 Lumens

Outdoor Lighting
Category

Unshielded or partially shielded
light fixture (general)

Unshielded or partially shielded
light fixture located in a front
yard between the building and
street

Shielded light fixture for
entries, walkways, open spaces
or buildings

Shielded light fixture for
automobile surface parking
areas, driveways or outdoor
loading bays

Maximum Initial

Lumens Per Light 390 630 1,050 1,260
Fixture
: : 14 feet ab th rf f th
Maximum Height 12 feet above the surface of the 12 feet above the surface of the et above the surtace of the
. : 12 feet . . parking area, driveway or
area to be illuminated area to be illuminated .
loading bay
Shielding and Must be fully shielded and ';",“St tbedf]flﬁ’ S;“elded a;d g
Direction N/A N/A directed away from all abutting axj\c fromuaﬁ ag\:tntﬁar an
residential properties ,y . ) g
residential properties
X ower (Watt ower (Watt ower (Watt
Examples of Lamp or Power (Watt) Power (Watt) Power (Watt) Power (Watt)
Bulb Power in Watts: Incan CFL LED Incan CFL LED Incan CFL LED Incan CFL LED
Incan CFL LED 25 7 4 40 10 5 60 13 10 75 18 15




Light Color

Color Temperature of any outdoor light source shall
not exceed 4000 kelvin (less than moonlight).

e Reasonable limit with current technology.

* Provides property owners with more energy
saving options for light bulbs and fixtures.

Color Rendering Index of any outdoor light source
shall not be less than 65.

8000
7500
7000
6500
6000
5500
5000
4500
4000
3500
3000
2500
2000
1500

» Blue Sky
> 8,000°K

» Overcast Sky
7,500°K

» Hazy Weather
5,200°K

(O [» Moonlight
4,150°K

» Halogen light
3,000°K

» Standard
Incandescent
2,500°K




PERFORMANCE STANDARDS
Allows creative design by lighting designers
following recognized standards.

Choose from 2 options:

8 Lux at Property Line
OR
LEED Light Pollution Reduction Credit

Presentation by

Jeffrey Berg, AIA, LC, LEED AP BD+C
Lighting Designer/Supervising Architect
Parsons Brinckerhoff

[
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LEED v.4

Sustainable Sites (SS) Credit: Light
Pollution Reduction



Meet uplight and light trespass requirements, using either the backlight-uplight-glare (BUG) method
(Option 1) or the calculation method (Option 2). Projects may use different options for uplight and light
trespass.

Meet these requirements for all exterior luminaires located inside the project 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
« the lighting zone of the project property (at the time construction begins). Classify the project
under one lighting zone using the lighting zones definitions provided in the llluminating
Engineering Society and International Dark Sky Association (IES/IDA) Model Lighting Ordinance
(MLO) User Guide.

Additionally, meet the internally illuminated signage requirement.



IES ROAD REPORT
PHOTOMETRIC FILENAME : STR-LWY-2S-__-08-E-UL-525-40K-CONFIGURED.IES

LUMINAIRE CLASSIFICATION SYSTEM (LCS) GRAPH

Luminaire Lumens Uplight
K960

Front: Low=1264.9, Medium=4959.7, High=1670.8, Very High=37.4
Back: Low=960.3, Medium=2508.7, High= 1340.0, Very High=9.7
Uplight: Low=0.0, High=0.0

BUG Rating : B3-U0-G3




Zone

Recommended Uses or Areas

Zoning Considerations

Lighting Zone 0 should be applied to areas in
which permanent lighting is not expected and
when used, is limited in the amount of lighting
and the period of operation. LZ-0 typically
includes undeveloped areas of open space,
wilderness parks and preserves, areas near
astronomical observatories, or any other area
where the protection of a dark environment is
critical. Special review should be required for
any permanent lighting in this zone. Some
rural communities may choose to adopt LZ-0
for residential areas.

Recommended default zone
for wilderness areas, parks
and preserves, and undevel-
oped rural areas.

Includes protected wildlife
areas and corridors.

fone

Recommended Uses or Areas

Zoning Considerations

LZ-1

Lighting Zone 1 pertains to areas that desire
low ambient lighting levels. These typically
include single and two family residential
communities, rural town centers, business
parks, and other commercial or industrial/
storage areas typically with limited nighttime
activity. May also include the developed
areas in parks and other natural settings.

Recommended default zone
for rural and low density
residential areas.
Includes residential single or
two family; agricultural zone
districts; rural residential
zone districts; business parks;
open space include preserves
in developed areas.

Lighting Zone 2 pertains to areas with moder-
ate ambient lighting levels. These typically
include multifamily residential uses, institu-
tional residential uses, schools, churches,
hospitals, hotels/motels, commercial andfor
businesses areas with evening activities

embedded in predominately residential areas,
neighborhood serving recreational and playing

fields and/or mixed use development with a

predominance of residential uses. Can be used

to accommaodate a district of outdoor sales or
industry in an area otherwise zoned LZ-1.

Recommended default zone
for light commercial business
districts and high density or
mixed use residentialdistricts.
Includes neighborhood
business districts; churches,
schools and neighborhood
recreation facilities; and light
industrial zoning with
maodest nighttime uses or
lighting requirements.

Lighting Zone 3 pertains to areas with moder-
ately high lighting levels. These typically in-
clude commercial corridors, high intensity
suburban commercial areas, town centers,
mixed use areas, industrial uses and shipping
and rail yards with high night time activity,
high use recreational and playing fields,
regional shopping malls, car dealerships, gas
stations, and other nighttime active exterior
retail areas.

Recommended default
zone for large cities'
business district.

Includes business zone
districts; commercial mixed
use; and heawy industrial
andfor manufacturing zone
districts.

LZ-4

Lighting zone 4 pertains to areas of wery high
ambient lighting levels. LZ-4 should only be
used for special cases and is not appropriate
for most cities. LZ-4 may be used for
extremely unusual installations such as high
density entertainment districts, and

heavy industrial uses.

Mot a default zone.

Includes high intensity
business or industrial
zone districts.




Uplight
Option 1. BUG Rating Method

Do not exceed the following luminaire uplight ratings, based on the specific light source installed in the
luminaire, as defined in IES TM-15-11, Addendum A.

Table 1. Maximum uplight ratings for luminaires

MLO lighting zone | uminaire uplight
rating

| Z0 U0

| 71 U1

| 72 U2

| 73 U3

|74 U4




OR
Option 2. Calculation Method
Do not exceed the following percentages of total lumens emitted above horizontal.

Table 2. Maximum percentage of total lumens emitted above horizontal, by lighting
zone

MLO lighting zone [Maximum allowed percentage of total
luminaire lumens emitted above horizontal

LZ0 0%
LZ1 0%
LZ2 1.5%
LZ3 3%

LZ4 6%




Light Trespass

Option 1. BUG Rating Method

Do not exceed the following luminaire backlight and glare ratings (based on the specific light source
installed in the luminaire), as defined in IES TM-15-11, Addendum A, based on the mounting location

and distance from the lighting boundary.

Table 3. Maximum backlight and glare ratings

MLO lighting zone

Luminaire mounting LZ0 LZ1 LZ2 LZ3 LZ4

IAllowed backlight ratings

= 2 mounting heights from lighting

boundary B1 B3 B4 BS B5

1 to 2 mounting heights from lighting

boundary and properly oriented B1 B2 B3 B4 B4

0.5 to 1 mounting height to

lighting boundary and properly BO B1 B2 B3 B3
oriented

< 0.5 mounting height to lighting

boundary and properly oriented BO BO BO B1 B2

|IAllowed glare ratings

Building-mounted > 2 mounting
heights from any lighting GO G1 G2 G3 G4
boundary

Building-mounted 1—2 mounting
heights from any lighting GO GO G1 G1 G2
boundary

Building-mounted 0.5 to 1
mounting heights from any GO GO GO G1 G1
lighting boundary

Building-mounted < 0.5 mounting
heights from any lighting GO GO GO GO G1
boundary

All other luminaires G0 G1 G2 G3 G4




The lighting boundary is located at the property lines of the property, or properties, that the LEED
project occupies. The lighting boundary can be modified under the following conditions:

s When the property line is adjacent to a public area that is a walkway, bikeway, plaza, or
parking lot, the lighting boundary may be moved to 5 feet (1.5 meters) beyond the
property line.

» When the property line is adjacent to a public street, alley, or transit corridor, the lighting
boundary may be moved to the center line of that street, alley, or corridor.

« When there are additional properties owned by the same entity that are contiguous to the
property, or properties, that the LEED project is within and have the same or higher MLO

lighting zone designation as the LEED project, the lighting boundary may be expanded to
include those properties.

Orient all luminaires less than two mounting heights from the lighting boundary such that the backlight
points toward the nearest lighting boundary line. Building-mounted luminaires with the backlight
oriented toward the building are exempt from the backlight rating requirement.



Option 2. Calculation Method

Do not exceed the following vertical illuminances at the lighting boundary (use the definition of lighting
boundary in Option 1). Calculation points may be no more than 5 feet (1.5 meters) apart. Vertical
illuminances must be calculated on vertical planes running parallel to the lighting boundary, with the
normal to each plane oriented toward the property and perpendicular to the lighting boundary,
extending from grade level to 33 feet (10 meters) above the height of the highest luminaire.

Table 4. Maximum vertical illuminance at lighting boundary, by lighting zone

MLO lighting zone Vertical illuminance
LZ0 0.05 fc (0.5 lux)
LZ1 0.05 fc (0.5 lux)
LZ2 0.10 fc (1 lux)

L 73 0.20 fc (2 lux)

LZ4 0.60 fc (6 lux)

FC = footcandle.

AND

Internally llluminated Exterior Signage
Do not exceed a luminance of 200 cd/m? (nits) during nighttime hours and 2000 cd/m? (nits) during

daytime hours.







Questions and Discussion

By
Task Force Members




Public Comment




Next Steps

Thank you!




