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About This Guide
The 2015 Liberty Lighting Guidelines for Zero Net Energy (ZNE) Communities was
created to support Liberty’s goal to be an integrated ZNE community that puts
people first. Liberty is a proposed master-planned community of up to 1,650 homes
on approximately 350 acres along the Sacramento River in West Sacramento’s
Southport area. Plans call for the walkable community to include a K – 8 school, a private
clubhouse, neighborhood commercial space, parks, greenbelts, trails and a sports and
recreation center.
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The State of California has established an ambitious goal that by 2020, all new residential
homes will meet ZNE targets and produce at least as much energy as they consume.
This means that all new homes must operate more efficiently than existing homes, and
include energy generation capability such as solar photovoltaics (PV).
Liberty is committed to helping California meet its ZNE goals, and this guide provides
a path to lighting an energy-neutral community. This guide supports the Liberty
Community’s strategic plan for a sustainable lighting initiative that emphasizes lighting
quality as well as energy efficiency. This document is intended to assist the developer,
builders and building occupants in the Liberty Community by providing the foundation
for lighting design that support Liberty’s vision, core values, and mission. Liberty
supports California’s energy codes and standards by adopting only high-efficacy light
emitting diode (LED) sources and integrating advanced lighting controls.
This guidebook is the result of support from Pacific Gas and Electric Company
(PG&E), the California Lighting Technology Center (CLTC) at the University of California,
Davis, the Paik Family, and the Liberty Community design team, in collaboration with
the Washington Unified School District and City of West Sacramento.
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Liberty Core Values
The Liberty Community's goal is to lead the way towards a ZNE master-planned smart community in advance of
state requirements. The founders developed six core values to guide the community’s development. These values
will advance Liberty’s commitment to become one of the most desirable places to live in the Sacramento region.
The core values played an integral role in the development of the Liberty Sustainable Lighting Initiative.

Family
The Liberty Community should be responsible to the
city, community, neighborhood and environment; the
extended “family.”

Aspiration
The project partners must persevere when challenges
are presented and continually ask the question,
“How can we do this better?”

Character

Safety

The Liberty Community should be committed to quality,
detail and respect and function as a steward of the
environment.

The participants in the development of this community
must be mindful that safety shall guide concepts,
approaches, design and implementation.

Win/Win

Timelessness

The successes of this community should benefit the
greater good. Liberty will strive to solve and overcome
challenges through partnerships.

Liberty's designers should rely on best practices and
seek to forecast future trends.

For the purpose of the development of the lighting guidelines, health and wellness was also added as a priority
value. The best practices applied in implemented lighting designs should support visual function, visual quality and
be mindful of the newest insights into the way lighting affects our health and wellness.
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Liberty Sustainable Lighting Initiative
The Liberty Sustainable Lighting Initiative uses an approach that connects design attributes that support Liberty’s
mission and core values with lighting strategies, design recommendations and state policies. The results support
Liberty’s character and vision. They define Liberty’s environment and community. They encompass issues of
sustainability, energy efficiency and human wellness.
This guide provides specifications for each design directive. Key specifications are linked back to each directive and are
prescriptive, involving ranges, limits, or numbers that can be replicated across different applications.

1 | California Codes & Standards Process
California is a national leader in its greenhouse gas
mitigation and climate action activities. California
is committed to reducing its dependence on fossil
fuels by increasing energy efficiency in buildings
and appliances. Multiple pieces of legislation and
executive orders have created energy policies
that encourage the development of sustainable
technologies and highly efficient buildings.
California has a long history in energy efficiency
that shapes how buildings are designed, developed
and operated in the state. One major cornerstone
is California’s 2013 Building Energy Efficiency
Standards (Title 24, Part 6).
In 2008, the California Public Utilities Commission
developed a Long-Term Energy Efficiency Strategic
Plan and a Lighting Action Plan. Stakeholders
provided guidance to the state about future energy
efficiency and lighting efficacy activities that support
the ZNE goals.
By 2020, best practices in lighting will deliver a 60%
reduction in statewide lighting electrical energy
consumption to support ZNE, according to the
Lighting Action Plan. The plan and its vision for deep
energy savings was developed with an integrated set
of strategies that included research and development
demonstrations, development of best practices, and
insightful education and regulatory activity to support
new technologies. Liberty’s integrated ZNE mission
illustrates its voluntary leadership and support of
California’s ambitious goals.
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2 | Lighting Fundamentals
This section outlines important lighting concepts
and principles. These concepts are vital for making
informed decisions regarding lamps, luminaires
and controls.

3 | Liberty Lighting Design Directives
Specific design directives were developed for each
land use and building type. The directives were
identified after consulting with design experts,
researchers and examining case studies. These
directives are either best practices or leadingedge practices and represent future trends. Within
ZNE, these practices are cost-effective, meaning
the technology or design approach will more than
recoup the initial costs over the operational life of the
products through energy reductions, maintenance
savings and other benefits.
The directives can be applied across different types
of spaces. The intent is to provide guidance and
direction to the design process. In some instances,
the directives may not be applicable. The directives
will remain relevant over time, while supporting
technologies that may change.

4 | Design Directives by Space Type
This section outlines how to apply the design
directives to specific land uses. The spaces include
lighting strategies for outdoor spaces, residences,
community clubhouses, schools, neighborhood
commercial, and sports parks.

1 | California Codes and Standards Process
The California Energy Commission's codes and standards process influences how the
state meets its energy efficiency goals. The codes and standards process impacts
how buildings are constructed or renovated as well as the appliances used within
them. This enables greater energy efficiency to be achieved in new buildings and more
significant energy use reductions through retrofits to existing buildings. The ZNE goals
are driving the codes and standards to become more progressive.
The 2013 Building Energy Efficiency Standards, which address new buildings and
major retrofits, provides performance and prescriptive measures for developers, builders,
contractors and designers. The lighting requirements that impact the Liberty project fall
under 2013 Title 24, Part 6, which took effect July 1, 2014.
Major features of the nonresidential standards include a significant inclusion of adaptive
lighting controls measures for indoor and outdoor lighting applications with an emphasis
on the use of occupancy sensors, time-based scheduling and dimming technology.
In residential spaces, the standards encourage the increased use of high-efficacy
lighting fixtures. To be classified as high-efficacy, lighting color quality ratings are
also required to meet set thresholds. There are also increased requirements to use
luminaires in conjunction with sensors and dimming technologies.
CLTC released a series of lighting design guides to help builders, contractors and other
lighting industry professionals meet or exceed 2013 Title 24, Part 6 code. The guides
focus on residential, high-efficacy, outdoor, retail, and office lighting, and are available
for download at: cltc.ucdavis.edu/title24.

WHAT'S NEW
IN THE 2013 CODE?
California Lighting
Technology Center’s
“What’s New in the 2013 Code?”
provides a brief overview of
important requirements and
major updates to the 2013
Title 24, Part 6 lighting code.
The document can be found at:
cltc.ucdavis.edu/publication/
whats-new-title24-2013-code

The draft language for the 2016 iteration of the residential standards includes
expanded requirements for the use of high-efficacy lighting in the home, with a focus
on encouraging the adoption of LED technologies that have a high lumens per watt
ratio and have a high CRI (over 90). This is in line with the residential lighting plans for
the Liberty Community.
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2 | Lighting Fundamentals
Luminous Efficacy
In lighting, the term efficacy refers to the ratio of luminous output produced by a light source to
power assigned (lm / W).

Efficacy = Lumens / Rated Watts
When assessing the overall value of lamps or luminaires, efficacy and initial product costs are two factors
to consider. It is also important to compare longevity, lifetime performance and long-term energy and
maintenance costs.
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Correlated color temperature (CCT) indicates the
warmth or coolness of the light emitted by a
given source and is measured in Kelvin (K). Light
sources with a low CCT (2,700 – 3,000 K) give off
light that is warm in appearance. Sources with
higher CCT values (4,000 – 6,500 K) provide light
with a cooler color appearance. Neutral sources
range between 3000 K and 4000 K.
Selecting light sources with consistent CCTs
helps maintain consistency in the appearance of
various light sources.

The color rendering index (CRI) is the current
industry standard for measuring how accurately
a light source renders the colors of the objects it
illuminates. The maximum CRI value is 100. CRI
is determined by measuring how accurately a light
source renders color as compared to a reference
illuminant. Typically, eight standard colors are used.
Occasionally, six more are included. When the
additional colors are used, the ninth color in the set
of 14, called R9, measures the source's ability to
render saturated reds. If the R9 value is low, the
source is less likely to be acceptable for general
illumination.
Specifying lamps and luminaires with similar color
rendering properties helps ensure wall colors,
carpeting and other materials have a consistent
appearance, especially in adjoining spaces.
Most manufacturers can supply information on
CRI if it is not immediately available on product
packaging or literature.
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3 | Liberty Lighting Design Directives
The following design directives apply to living, working and communal spaces throughout the community. These
directives support Liberty’s vision by addressing ZNE objectives and quality-of-life goals. Each strategic concept is
accomplished through a variety of technologies and supporting subsystems. These technologies will change over
time. However, the fundamental strategies to achieve ZNE and create an environment that fosters human wellness
evolve slowly and will be applicable for a longer period of time. Technologies will be selected on factors including
cost-effectiveness, efficacy, quality and performance.

Liberty shall be one of the first ZNE communities
to integrate human factors in tandem with energy
concerns. People and their quality of life are
the priority.

2. Utilize adaptive, sensor-based
lighting controls
Adaptive lighting controls are one of the most
effective strategies for increasing the value
and performance of an energy efficient lighting
system. Lighting controls provide a significant
opportunity to reduce lighting energy use in
residential and commercial buildings, as well as
outdoor lighting for community spaces. Control
strategies such as scheduling, tuning, daylight
harvesting controls and occupancy sensing
significantly reduce energy waste. For example,
in commercial spaces, occupancy controls inside
stairwells, warehouse aisles, mechanical spaces,
bathrooms, corridors and office spaces have
demonstrated savings between 50 and 80%,
or more.

3. Integrate a high level of user control
User satisfaction is enhanced when individuals
have direct control over their lighting. Provide
control features including ON / OFF control and
manual dimming, allowing occupants to tailor the
intensity of the lighting. Dimming capability and
user-accessible controls are an integral part of
the 2013 Building Energy Standards and play an
important part of a well-designed user control
strategy.

HONDA SMART HOME US
PHOTO: CLTC / UC DAVIS

1. Achieve ZNE with a human
factors approach
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4. Use multiple layers of lighting in
each application

Incandescent technologies represent approximately
48% of all residential sockets in California. 2 This
technology has a color rendering index (CRI) of
100, which provide outstanding color rendering
characteristics. Maintaining similar color rendering
characteristics is vitally important to ensure quality
visual experience as California transitions to
LEDs. The Voluntary California Quality LED Lamp
Specification, developed by the California Energy
Commission, specifies a minimum of 90 CRI for all
screw-based LED technology. The 2013 Title 24,
Part 6 definition of high-efficacy for hardwired LED
luminaires also includes a minimum requirement
of 90 CRI. These two specifications support using
high-quality LED technology in California homes.

Employing layers of light allows for tailoring a
specific space for task, accent, and ambient lighting
needs. Lighting each layer provides a sophisticated
level of lighting to ensure that adequate quantity and
quality of light is directed appropriately. Integrating
all layers in a single space provides the optimum
opportunity for an individual to tailor the light to
specific needs.

6. Improve safety and security
PHOTO: CLTC / UC DAVIS

The Liberty Community deeply values the safety
and security of its community. Lighting systems
should contribute in a positive way to this directive
by providing high-quality, high-CRI lighting that
enhances the visual environment. Adaptive
controls should be used to increase lighting levels
when it is needed, both indoors and out.

5. Install high-quality light emitting
diode (LED) lighting in all spaces

7. Support health and wellness through
circadian-sensitive design
Liberty shall be the first large ZNE community
that supports human wellness through thoughtful
lighting design. There is growing evidence
indicating that the intensity and spectrum of light
sources found in homes and workplaces have a
significant impact on health and wellbeing. The
spectral impact relates predominantly to hormonal
imbalances on a diurnal basis, affecting our natural
cycles or "circadian rhythms". Circadian-friendly
design creates environments that resemble the
intensity and spectral variations of light over the
course of a day. During the daytime, access
to daylight throughout the home or workplace
also supports circadian wellness. Avoiding blue
spectrum content at night to maintain appropriate
melatonin production throughout the evening.

The entire Liberty Community will use high-efficacy,
light emitting diode (LED) lighting. No fluorescent,
incandescent, or high-intensity discharge (HID)
light sources will be used. Solid-state lighting
using LEDs are rapidly becoming the predominant
illumination source for residences and commercial
lighting throughout California. By 2020, 47%
of indoor lighting will be from LED technology,
according to estimates.1 LED lighting has
advantages in terms of efficacy, long life, excellent
color rendering, and the ability for dynamic tuning
and pairing with advanced controls. Over the
past five years, the cost difference between
fluorescent and LEDs for residential applications
has diminished. In addition to rapidly declining first
costs, the technology will be more than paid for by
increased energy savings and reduced maintenance
costs over the life of the product. Standardizing
the light source technology throughout Liberty
will reduce maintenance burdens such as repair
and maintaining constant product inventory. Bulk
purchasing will reduce initial costs.
2
1
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Energy Savings Forecast of Solid-State Lighting in General
Illumination Applications, August 2014, U.S. Department of Energy.
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W021: Residential On-site Study: California Lighting and Appliance
Saturation Study (CLASS 2012), November 2014, California Public
Utilities Commission, Energy Division.
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10. Significantly reduce energy use

Lower lighting levels and a bias towards the red
portion of the spectrum at night are recommended.
At night, using automatic occupancy sensors that
activate a very low level of red-amber LED lighting
when needed is an ideal method of ensuring
safety and providing low levels of illumination for
wayfinding while minimizing the impact on the
visual system.

8. Integrate daylighting in all spaces
where people live, work, and recreate
Studies indicate that daylighting is highly valued and
people compare other lighting technologies to
daylight as the ultimate source. Daylighting provides
significant amenity and comfort inside spaces.
Daylight also helps maintain circadian balance
because it is the most natural form of high-intensity,
high-CCT light available.
Appropriate daylight harvesting systems should be
integrated with any space illuminated by daylight.
Daylight harvesting systems allow electric lighting
to be automatically reduced when ample daylight
is available. Daylight harvesting is achieved by
combining photosensors and dimming controls with
electric lighting.

9. Specify cost-effective lighting solutions
Liberty will use market-ready LED products and
advanced lighting control technologies that, over
the expected product lifespan, will recover their
incremental costs. Bulk purchasing programs, utility
incentives and other cost reduction measures will
reduce costs when available.

High-efficacy lighting and advanced lighting
controls will be used throughout the Liberty
Community. Sustainable designs should target
a 25% to 40% reduction in lighting energy use
compared to the current 2013 Building Energy
Efficiency Standards.

11. Reduce maintenance costs
LED lighting, in conjunction with adaptive lighting
control systems, last longer and are more durable
than traditional incandescent or fluorescent lighting.
This translates directly into reduced maintenance
costs over the life of the system, which can last
25,000 to 100,000 hours depending on the product
type.

12. Mitigate glare and light trespass at night
Indoor lighting systems must incorporate appropriate
optics to mitigate glare and reduce high-angle
brightness throughout indoor and outdoor spaces.
Appropriate cutoff and shielding angles should be
specified for each luminaire to provide glare control
and minimize backlight. Light trespass from area and
street lighting can be intrusive.

13. Evaluate, monitor and verify the
performance of lighting systems
In order to assure that lighting systems are
performing as expected and ZNE objectives
are met, post-occupancy evaluation, monitoring
and verification (EM&V) activities are strongly
recommended.

∙∙ Schedule periodic retrocommissioning to

ensure that systems are functioning properly.

∙∙ Build a link between the research community
and residents.

∙∙ Motivate community residents and visitors to

meet goals by connecting them to the results of
the monitoring and verification projects.

∙∙ Survey occupants to collect perceptions of

lighting quality and form action plans based on
the results.
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4 | Design Directives by Space Type
The following sections describe the application of design strategies to specific spaces within the Liberty Community:

∙∙ Outdoor Infrastructure
∙∙ Residences
∙∙ Private Community Clubhouse

∙∙ K – 8 School
∙∙ Neighborhood Commercial
∙∙ Sports Park

These applications and specifications may be updated based on new commercially-available technologies
that support each strategy. The specifications are prescriptive and technology-neutral to allow for the use
of a range of commercially available products.

Liberty Community Site Plan
1. Village Parkway
2. Sports & recreation center
3. Existing River City High School
4. Greenbelt and trail
5. Residential estate lots
6. Clarksburg Branch Pedestrian and

Bike Trail
7. Residential lots
8. New Southport /

Sacramento River levee
9. Existing NE-10 detention basin
10. Washington Unified School

District’s K–8th grade school site
11. Greenbelt and trail
12. The Commons, private clubhouse
13. Liberty Drive greenbelt and trail
14. Sacramento River
15. Liberty Loop greenbelt and trail
16. Seniors / apartments / condos site
17. Greenbelt and trail linking the

community
18. Neighborhood parks
19. Estate lots along Davis Road
20. Existing Davis Road
21. Sacramento Yacht Club
22. Sherwood Harbor Marina &

RV Park
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Outdoor Lighting Infrastructure
APPLICATIONS

TECHNICAL SPECIFICATIONS

Wayfinding

Placemaking

Paths
Parks
Sports park
Streets
Trails

Commons
Façade
Landscape
Parks
Porch lighting
Signage
Sports park

∙∙Use evidence-based research and

testimonials to inform design decisions,
not just lowest-cost solutions.

∙∙Include adaptive lighting that reduces
lighting power by at least 50% on
vacancy and activates an automatic
increase up to 100% on occupancy.

∙∙Specify all outdoor lighting to be
3,000 K or lower.

DESIGN DIRECTIVES

∙∙Use LEDs in all outdoor lighting applications.
∙∙Pair lighting technologies with adaptive lighting controls

∙∙Select outdoor lighting that has a
minimum of 80 CRI.

including occupancy sensors, daylight harvesting systems
and scheduling controls.

∙∙Prevent unwanted light trespass into homes, businesses and
green spaces.

∙∙Choose products with the appropriate Illuminating Engineering
Society ratings for backlight, uplight and glare (BUG) in
accordance with 2013 Title 24, Part 6 requirements and
International Dark-Sky Association recommendations.

∙∙Specify appropriate CCTs to support circadian balance.
∙∙In outdoor applications, utilize networked control systems

where appropriate, to better understand community traffic
patterns, communal facility use and energy consumption.
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TITLE 24, PART 6 CODE COMPLIANCE REQUIREMENTS
Outdoor Luminaires Mounted
≤ 24 Feet Above the Ground
Section 130.2(c) requires occupant-sensing controls
for certain outdoor lighting applications. No more
than 1,500 W of lighting power may be controlled
together for outdoor lighting of this type. Automatic
lighting controls for these luminaires must:

∙∙ Utilize motion sensors or another automatic
lighting control system that responds to
occupancy.

∙∙ Be capable of automatically reducing the

lighting power of each luminaire by at least
40%, but not more than 80%, or provide
continuous dimming through a range that
includes 40 – 80% during vacant periods.

∙∙ Switch ON automatically when the area
becomes occupied.

Exceptions to the above requirements:

∙∙ Pole-mounted luminaires with a maximum
rated wattage of 75 W

∙∙ Non-pole-mounted luminaires with a
maximum rated wattage of 30 W

∙∙ Linear lighting with a maximum wattage of
4 W per linear foot of luminaire

Reduce Light Trespass
All outdoor luminaires rated for use with
lamps ≥ 150 W must comply with BUG rating
requirements for limiting uplight and glare. There
are no backlight control requirements in the 2013
standards.

Lighting OFF During Daylight Hours
Section 130.2(c) requires photocontrols or
automatic scheduling controls. Astronomical timeswitch controls that automatically turn lights OFF
during daylight hours are allowed as an alternative to
photocontrol devices.

Outdoor Sales Lighting
The 2013 standards include occupant-sensing
controls or part-night controls to the requirements
for outdoor sales lighting for frontage areas, lots
and canopies.

Building Facades, Ornamental
Hardscape & Outdoor Dining Areas
Like outdoor sales areas, these areas must have
lighting controls that reduce energy use during
unoccupied periods and automatically increase light
levels when the space becomes occupied.
One of the following control strategies
are allowed:

∙∙ Part-night outdoor lighting controls.
∙∙ Motion sensors capable of automatically

reducing lighting power by at least 40%, but
not more than 80%, during vacant periods.

∙∙ A centralized time-based zone lighting control
capable of automatically reducing lighting
power by at least 50%.

Wall packs where the bottom of the luminaire is
mounted ≤ 24 ft above the ground must comply
with the occupant-sensing controls requirements in
Section 130.2(c)3.

OUTDOOR LIGHTING GUIDE
CLTC’s "Outdoor Lighting" guide for
2013 Title 24, Part 6 compliance is
designed to help builders, lighting
industry professionals, and others
navigate the nonresidential outdoor
lighting portion of the Building
Energy Efficiency Standards. The new
standards, which took effect July 1,
2014, include updated requirements
for retrofit standards, lighting controls,
and uplight and glare limits.
Download the guide at: cltc.ucdavis.edu/publication/2013-title24-part-6-outdoor-lighting-guide
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Residential Lighting
APPLICATIONS

TECHNICAL SPECIFICATIONS

Indoor

Outdoor

Bathroom
Dining
Entryway
Home office / work space
Kitchen
Living room
Sleeping spaces
Transitional spaces
Utility, laundry & garage

Alley
Façade
Landscape
Porch
Walkway & pathway

Indoor

∙∙Specify integrated LED luminaires for all

hardwired applications and integrated LED
portable luminaires when possible (no
screw-base lamps).

∙∙If replacement lamps are used, they must

meet or exceed the California Quality LED
Lamp Specification (including 90+ CRI and
an R9  greater than 50).

∙∙Choose lighting products that are dimmable

to 10% power or less, with no visible flicker.

DESIGN DIRECTIVES

∙∙Select indoor hardwired luminaires with a

∙∙Design with a layered lighting approach, using separately

CCT of 4,000 K and below.

controlled task, ambient and accent layers.

∙∙Provide access to daylight in all living spaces.
∙∙Use high-efficacy LED lighting products, referencing Title 24,
Part 6 requirements as a baseline.

∙∙Select high-CRI light sources.
∙∙Specify appropriate CCTs to support circadian balance.
∙∙Pair LED technologies with controls including vacancy

∙∙Specify portable and task luminaires that
are 3,000 K and below.

∙∙Provide the ability to vary or adjust the

CCT in support of circadian balance when
needed, with a setting 2,700 K or less for
nighttime use.

∙∙Specify all wayfinding night lighting to be
red -amber above 550 nm.

sensors, daylight harvesting systems, scene controllers and
energy management control systems.

∙∙Limit lighting rich in the blue spectrum

remote access via mobile devices.

∙∙Use appropriate window coverings to

Association recommendations.

Outdoor

∙∙Link energy management and security systems and allow

∙∙Specify outdoor lighting considering International Dark-Sky

at night.

mitigate light trespass.

∙∙Specify all outdoor lighting to be
3,000 K or lower.
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TITLE 24, PART 6 CODE COMPLIANCE REQUIREMENTS
Indoor Lighting Requirements
The Title 24, Part 6 standards include requirements for lighting in kitchens,
bathrooms, garages, utility rooms, and other spaces. Selected mandatory
requirements are outlined in this section:

High-Efficacy Criteria
HIGH EFFICACY
ACCORDING TO
TITLE 24, PART 6
Lighting designs that consist
entirely of high-efficacy
luminaires and lamps exceed
current energy code requirements
and are increasingly attractive
to home buyers as demand grows
for energy-efficient smart homes
and ZNE residences. Under the
2013 Title 24, Part 6 standards,
luminaires classified as high
efficacy must be designed to
operate with only energy-efficient
light sources. Luminaires with
traditional screw-base sockets
are considered low efficacy.

To qualify as high efficacy, luminaires must meet standard performance criteria and
be certified to the California Energy Commission. Luminaires that can accept lowefficacy lamps and LED luminaires that have not been certified do not qualify
as high efficacy. With limited exception, Joint Appendix JA8 requires that LED
luminaires designed for indoor residential use have a minimum CRI of 90 and a
CCT of 2,700K – 4,000K in order to qualify as high efficacy. The full criteria are in
Table 150.0-A and Joint Appendix JA8.
Luminaires not described in Table 150.0-A must meet high-efficacy requirements
listed in Table 150.0-B:

Luminaire Power Rating

Minimum Efficacy

0– 5 W

30 lm / W

Over 5 W – 15 W

45 lm / W

Over 15 W – 40 W

60 lm / W

Over 40 W

90 lm / W
Summary of Table 150.0-B

Switching Devices & Controls
Mandatory requirements for switching devices and controls include:

∙∙ High-efficacy luminaires must be switched separately from low-efficacy luminaires
∙∙ Exhaust fans must be switched separately from lighting systems
∙∙ Luminaires must be switched with readily accessible controls that permit
manual ON / OFF switching

∙∙ No controls may bypass a dimmer or vacancy sensor function where that

dimmer or vacancy sensor has been installed to comply with Section 150.0(k)
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Residential Indoor Requirements by Space Type
Room

Requirements
A minimum of 50% of the total rated wattage of permanently
installed lighting in kitchens must be high-efficacy lighting.
Lighting permanently installed inside cabinets may use a
maximum of 20 W per linear foot of illuminated cabinet.

Kitchens

Regardless of the number of shelves or doors per cabinet
section, the length of an illuminated cabinet must be determined
using one of the following measurements: One horizontal length
of illuminated cabinet OR one vertical length per illuminated
cabinet section. No more than one vertical length per every
40 horizontal inches of illuminated cabinet can be used.

Bathrooms

The standards require at least one high-efficacy luminaire in
each bathroom. All other lighting must be high-efficacy or
controlled by vacancy sensors.

Garages,
Laundry
Rooms, &
Utility Rooms

Lighting installed in attached and detached garages, laundry
rooms and utility rooms must be high-efficacy and controlled by
a vacancy sensor.

Other Areas

Lighting installed in any rooms or areas other than those above
must be high efficacy or must be controlled by either dimmers
or vacancy sensors.

RESIDENTIAL
LIGHTING GUIDE
CLTC’s "Residential Lighting"
guide helps builders and
lighting industry professionals
navigate the residential lighting
portion of Title 24, Part 6. The
Title 24 standards include the
requirements for high-efficacy
lighting, lighting controls, and
LED quality.
Download the guide at:
cltc.ucdavis.edu/publication/
2013-title-24-part-6residential-lighting-guide

Night lights permanently installed or integral to installed
luminaires or exhaust fans must be rated to consume no more
than 5 W of power per luminaire.

Outdoor Lighting Requirements
Controls
For single-family residential buildings, outdoor lighting permanently attached to a
residential building or other buildings on the same lot must generally be high efficacy.
Low-efficacy outdoor lighting must be controlled by all of the following:

∙∙ A manual ON / OFF switch that does not override to ON.
∙∙ A motion sensor not having an override or bypass switch that disables the

motion sensor, or a motion sensor with an override switch that temporarily
bypasses the motion sensing function and automatically reactivates the
motion sensor within six hours.

∙∙ A photocontrol, astronomical time clock or energy management control system

that does not have an override or bypass switch disabling the control. It is
programmed to automatically turn the outdoor lighting off during daylight hours.

HIGH-EFFICACY
RESIDENTIAL
LIGHTING GUIDE
The "High-Efficacy
Residential Lighting" guide
provides information about
lighting products and key
lighting principles and best
practice recommendations.
The guide is designed to help
builders and lighting industry
professionals working on
ZNE and sustainable
residential projects.
Download the guide at:
cltc.ucdavis.edu/publication/
high-efficacy-residentiallighting-guide
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Private Community Clubhouse Lighting
APPLICATIONS

TECHNICAL SPECIFICATIONS

Indoor

Outdoor

Bathrooms
Café/eating/dining
Corridors
Entry
Food support/kitchen
Fitness
Office/Support
Recreation spaces
Utility/mechanical spaces

Alley
Façade
Landscape
Porch
Walkway & pathway

DESIGN DIRECTIVES
Indoor

∙∙Design with a layered lighting approach, using separately
controlled task, ambient and accent layers.

∙∙Pair lighting technologies with adaptive lighting controls

including occupancy or vacancy sensors, daylight harvesting
systems and scheduling controls.

∙∙Install adaptive lighting in transitional spaces including
corridors, stairwells and office spaces.

∙∙Limit glare from windows and electric lighting devices in
indoor applications.

∙∙Provide access to daylight in all community clubhouse spaces.
∙∙Use the appropriate CCTs to support circadian balance.
∙∙Use appropriate window coverings paired with occupancy,
daylight harvesting and scheduling controls.

∙∙Utilize integrated LED luminaires, with limited exception for
decorative luminaires in the café or lobby.

Outdoor

∙∙Pair lighting technologies with adaptive lighting controls

including occupancy sensors, daylight harvesting systems
and scheduling controls.

∙∙Prevent unwanted light trespass into homes, businesses and
green spaces.

∙∙Choose products with the appropriate Illuminating Engineering
Society ratings for backlight, uplight and glare (BUG) in
accordance with 2013 Title 24, Part 6 requirements and
International Dark-Sky Association recommendations.

16

2015 Liberty Lighting Guidelines for Zero Net Energy Communities

Indoor

∙∙All light sources to be greater than 90 CRI
with an R 9 greater than 50.

∙∙Offer dimming to 10% power or less, with
no visible flicker.

∙∙Bathrooms, offices and support spaces

should incorporate the control strategy
of either manual-ON and auto-OFF;
or auto-ON to 50%, manual-ON to 100%
and auto-OFF.

Outdoor

∙∙Specify motion controls for all outdoor

luminaires that are ≤ 24 feet measured from
the bottom of the luminaire to grade.

∙∙Specify all outdoor lighting to be 3,000 K
or lower.

K – 8 School Lighting
APPLICATIONS

TECHNICAL SPECIFICATIONS

Indoor

Outdoor

Bathrooms
Cafeteria and kitchen
Classrooms and learning
support spaces
Corridors and stairwells
Entry or lobby
Fitness / gymnasium
Office / administrative 		
support

Canopy
Façade
Parking
Recreational fields
Signage
Walkways and pathways

∙∙All classroom areas to be in a daylit zone.
∙∙Include teacher controls in classroom areas
that at a minimum include general and A/V
lighting modes.

∙∙All light sources to be greater than 90 CRI
with an R 9 greater than 50.

∙∙Offer dimming to 10% power or less, with
no visible flicker.

∙∙Bathrooms, offices and support spaces

DESIGN DIRECTIVES
Indoor

∙∙Provide teacher-accessible controls to create lighting scenes
appropriate for contemporary classroom practices.

∙∙Design with a layered lighting approach, using separately

should incorporate the control strategy
of either manual-ON and auto-OFF;
or auto-ON to 50%, manual-ON to 100%
and auto-OFF.

∙∙Use high-reflectance ceiling materials of
90% or higher.

∙∙Specify wall surfaces with a reflectance

controlled task, ambient and accent layers.

∙∙Pair lighting technologies with adaptive lighting controls

value of 50% or better.

including occupancy or vacancy sensors, daylight harvesting
systems and scheduling controls.

∙∙Use adaptive lighting in corridors, stairwells, library book stacks,
offices and learning support spaces.

∙∙Limit glare from windows and electric lighting devices in
∙∙

Indoor

indoor applications.

Outdoor

∙∙Specify motion controls for all outdoor

luminaires that are ≤ 24 feet measured from
the bottom of the luminaire to grade.

∙∙Specify all outdoor lighting to be 3,000 K
or lower.

Use indirect lighting in laboratory and computer-based
learning spaces.

∙∙Implement circadian-sensitive tunable CCT lighting in
learning spaces.

∙∙Implement automated window shade controls to mitigate
heat gain or loss during periods of vacancy, matched to
time of year and time of day.

LIGHTING RETROFIT STRATEGIES
FOR CALIFORNIA SCHOOLS

LIGHTING RETROFIT
STRATEGIES FOR
CALIFORNIA SCHOOLS

∙∙Prevent unwanted light trespass into homes, businesses and

CLTC’s “Lighting Retrofit
Strategies for California
Schools” is designed to help
project managers navigate the
many options now available
for lighting retrofits and
installations. The guide covers
lighting and daylighting retrofit strategies that have
consistently proven to provide the greatest long-term
energy savings and lighting quality improvements on
K–12 and community college campuses.

∙∙Choose products with the appropriate Illuminating Engineering

Download the guide at: cltc.ucdavis.edu/publication/
lighting-retrofit-strategies-california-schools

∙∙Specify all integrated LED luminaires.
Outdoor

∙∙Pair lighting technologies with adaptive lighting controls

including occupancy sensors, daylight harvesting systems
and scheduling controls.
green spaces.

DEVELOPED BY THE CALIFORNIA LIGHTING TECHNOLOGY CENTER (CLTC)
AT THE UNIVERSITY OF CALIFORNIA, DAVIS

Society ratings for backlight, uplight and glare (BUG) in
accordance with 2013 Title 24, Part 6 requirements and
International Dark-Sky Association recommendations.
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Neighborhood Commercial
APPLICATIONS

TECHNICAL SPECIFICATIONS

Indoor

Outdoor

Office
Restaurant and café
Retail stores
Restrooms
Signage
Transitional and
support areas

Dining
Façade
Parking
Signage
Walkways and pathways

∙∙Specify light sources for retail / office

applications that are greater than 90 CRI
with an R9 greater than 50.
lighting for window displays, wall
displays and case displays.

∙∙Design retail areas to be at least 25%

Indoor

below 2013 Title 24, Part 6
Area Category Method lighting
power densities.

∙∙Design with a layered lighting approach, using separately
controlled task, ambient and accent layers.

∙∙Pair lighting technologies with adaptive lighting controls

including occupancy or vacancy sensors, daylight harvesting
systems and scheduling controls.

∙∙Limit glare from windows and electric lighting devices in

∙∙Office spaces should use ceiling

materials with a reflectance value of
90% or higher.

∙∙Install occupancy controls in small

indoor applications.

∙∙Use automated window shade controls in office applications
to mitigate unwanted heat gain or loss during periods
of vacancy.

Outdoor

∙∙Implement adaptive controls and backlight, uplight and glare
control to support adaptive lighting for outdoor applications.
outdoor applications, with some exceptions for high
mounting heights.

limited exception for LED replacement
lamps in retail and restaurant
applications.

∙∙In retail spaces, separately control

DESIGN DIRECTIVES

∙∙Use motion sensors to support adaptive lighting for most

∙∙Utilize dedicated LED luminaires with

offices, meetings spaces, bathrooms
and storage areas.

∙∙Bathrooms, offices and support spaces

should incorporate the control strategy
of either manual-ON and auto-OFF;
or auto-ON to 50%, manual-ON to 100%
and auto-OFF.

∙∙If refrigerated food display cases are used
in retail applications, use high-CRI LEDs
(90+) with bi-level occupancy controls.

∙∙Outdoor lighting should consider International Dark-Sky
Association recommendations.

RETAIL LIGHTING GUIDE
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LIGHTING FOR OFFICE APPLICATIONS

CLTC’s "Retail Lighting Guide"
provides information about the retail
nonresidential lighting portion of
Title 24, Part 6.The guide provides
information on the compliance
process, lighting technology concepts
and principles, current lighting
technologies, and code requirements
and recommendations.

CLTC’s "Lighting for Office
Applications" familiarizes builders
and lighting industry professionals
with the office nonresidential
portion of Title 24, Part 6. It serves
as a resource for those involved
in constructing, maintaining,
or retrofitting California's office
buildings.

Download the guide at:
cltc.ucdavis.edu/publication/2013title-24-part-6-retail-lighting-guide

Download the guide at:
cltc.ucdavis.edu/publication/
2013-title-24-part-6-lightingoffice-applications-guide
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Sports Park Lighting
APPLICATIONS

TECHNICAL SPECIFICATIONS

Indoor

Outdoor

Administrative
support spaces
Concessions building
Restrooms
Signage

Canopy
Parking
Playing fields
Seating
Signage
Walkways and pathways
Water tanks

DESIGN DIRECTIVES

Outdoor

∙∙Specify motion controls for all outdoor

luminaires that are ≤ 24 feet measured from
the bottom of the luminaire to grade.

∙∙Choose products that limit backlight,
uplight and glare.

∙∙Specify 3,000K lighting for outdoor

applications, unless other CCTs are needed
for specific sports activities.

∙∙Design for at least three levels of lighting energy use: night
games (maximum), scheduled practices (medium) and
maintenance or other activities that do not require high
illuminance levels (low).

∙∙Implement advanced scheduling controls to assure lighting is
used only when the sports park is occupied.

∙∙Use motion sensors to support adaptive lighting for most
outdoor applications, with some exceptions for sportsspecific lighting and high mounting heights.

∙∙In outdoor applications, utilize networked control systems

where appropriate, to better understand community traffic
patterns, communal facility use and energy consumption.

∙∙Prevent unwanted light trespass into homes, businesses and
green spaces.

∙∙Choose products with the appropriate Illuminating Engineering
Society ratings for backlight, uplight and glare (BUG) in
accordance with 2013 Title 24, Part 6 requirements and
International Dark-Sky Association recommendations.
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To learn more about the Liberty Community, visit
libertywestsacramento.com/purely-community.

For more information and resources about Title 24, Part 6,
visit the CLTC website at cltc.ucdavis.edu / title 24.
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