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Before we begin… 

During the Webinar
 Attendees will be muted

 Please use the chat feature in the 
control panel to submit questions to 
LDL staff

 The presenter will pause to address 
questions every ~10 minutes

 Please participate in the online polls.

Following the Webinar
 Please take the short survey

 A recording and the slide deck will be 
posted on LDL’s webpage

 Reach out to 
LightingDesignLab@seattle.gov with 
comments or questions.

mailto:LightingDesignLab@seattle.gov
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Since 1995 Eric Strandberg LC, has been 
one of the lighting specialists at the 
Lighting Design Lab promoting energy 
efficiency and quality lighting design. With 
a passion for “all things lighting”, he has 
over 30 years in the lighting industry. This 
work encompasses almost every aspect of 
lighting design and conservation including; 
developing and presenting classes, writing 
articles, technology evaluation and project 
consultation. 

eric@lightingdesignlab.com



Pop Quiz- Who are you and why are you here?

 New to lighting and confused by all 
the codes.

 Do lots of lighting, but rarely need to 
address code issues.

 Want to learn what is new with WSEC.

 I am a code official.

 Just want CEUs.



Today’s Learning Outcomes

 A basic understanding of why 
there are codes and standards.

 The importance of identifying 
the AHJ.

 An overview of the WSEC.

 An introduction to LEED and 
WELL



Design team (Internal)
• Design criteria

• Stakeholder input

• Budget

What influences lighting choices?



Outside influences (Voluntary)
• LEED
• WELL Building
• Utility Incentive 
• Dark Sky  
• IES Recommended Practice

What influences lighting choices?



What influences lighting choices?

Outside influences (Mandatory)
 Life Safety Code (NFPA)
 National Electrical Code
 OSHA
 ADA
 D O Health
 State/Local Codes and Ordinances (WAC)
 UL/ETL/CSA
 Energy Code

 AHJ



Authority Having Jurisdiction- AHJ
The authority having jurisdiction (AHJ) is that person or office charged with enforcing the Life Safety 
Code. In many states the AHJ is the state fire marshal who has local inspectors work on his/her behalf. 
For some occupancies, there is more than one AHJ; each AHJ's approval must be secured. For 
example, the authorities having jurisdiction for a hospital might include: state fire marshal; building 
official; fire department fire prevention officer; state health care licensing agency; The Joint Commission; 
U.S. Department of Health and Human Services – Centers for Medicare and Medicaid Services (CMS); and 
the facility's insurance carrier. If you're unsure who the AHJ is, contact your state fire marshal.

http://www.wsp.wa.gov
/fire/for-businesses/

The SFMO provides plan review and inspection services of state funded public school construction projects. The SFMO only provides these 
services when a local jurisdiction does not have access locally – typically rural communities that do not have a lot of construction projects, or 
upon request. All plan review projects for fire and life safety are in accordance with the state adopted International Codes.



Authority Having Jurisdiction- AHJ

Who has the final say when there’s a Code conundrum? 
Eddie Guidry | May 21, 2015

For residential and light commercial projects within a governmental jurisdiction, such as a 
city or state, the governmental inspector will most likely be the primary AHJ. For large 
industrial facilities, many times located outside of a local governmental jurisdiction, 
identifying the AHJ can be more challenging. For most industrial plants in the United 
States, the primary AHJ is typically the owner company and its appointed engineer(s).

Electrical Construction & Maintenance (EC&M) magazine —
published monthly since 1901

http://www.ecmweb.com/author/Eddie-Guidry


Authority Having Jurisdiction- AHJ
The phrase “authority having jurisdiction,” or its acronym AHJ, is used in 
NFPA documents in a broad manner, since jurisdictions and approval 
agencies vary, as do their responsibilities. Where public safety is primary, 
the authority having jurisdiction may be a federal, state, local, or other 
regional department or individual such as a fire chief; fire marshal; chief of a 
fire prevention bureau, labor department, or health department; building 
official; electrical inspector; or others having statutory authority.

For insurance purposes, an insurance inspection department, rating 
bureau, or other insurance company representative may be the 
authority having jurisdiction. 

In many circumstances, the property owner or his or her designated 
agent assumes the role of the authority having jurisdiction; at 
government installations, the commanding officer or departmental official 
may be the authority having jurisdiction.



Building Codes and Barrier-Free Design AHJ

Figure 11.1 Illustration 
showing overlapping 
code structure and 
complexity of current 
regulations (source: 
Specifications for 
Commercial Interiors 
by S.C. Reznikoff).





Section 7.9.2 Performance of System: 
7.9.2.1 Emergency illumination shall be provided for a minimum 

of 1-1/ 2 hours in the event of failure of normal lighting. 
7.9.2.1.1 Emergency lighting facilities shall be arranged to 

provide initial illumination that is not less than an average of 
1 ft-candle (10.8 lux) and, at any point, not less than 0.1 ft-
candle (1.1 lux), measured along the path of egress at floor 
level.

7.9.2.1.2 Illumination levels shall be permitted to decline to not 
less than an average of 0.6 ft-candle (6.5 lux) and, at any 
point, not less than 0.06 ft-candle (0.65 lux) at the end of the 
1-1/ 2 hours. 

7.9.2.1.3 The maximum-to-minimum illumination shall not 
exceed a ratio of 40 to 1.

7.8 Illumination of Means of Egress



7.8 Illumination of Means of Egress



Path of Egress?



Path of Egress?



Path of Egress?

Exit Discharge



Path of Egress?



Path of Egress?



Path of Egress?

?

?

?

Exit Discharge



Which edition applies?

The NFPA publishes the Life Safety Code using mandatory language that 
can be adopted – most often legislatively – for use in a given jurisdiction. 
Some U.S. government agencies adopt the Code administratively and this 
too has the effect of law within that agency. 

As a starting point, contact your state fire marshal to help determine if 
NFPA 101 Life Safety Code has been adopted for enforcement in your area. 
If the Code is used, ask which edition. The Life Safety Code is 
published every three years. Local jurisdictions do not always 
adopt the most recent edition of the code. 

Visit www.nfpa.org/101 for information about current and past editions of 
the Life Safety Code.



Pop Quiz- The AHJ can be…?

 The person or office charged with 
enforcing the Life Safety Code.

 More than one source.

 Overridden by OSHA.

 An insurance inspector.

 The property owner



National Electrical Code

First published in 1897, the NEC… is 
published by the National Fire Protection 
Association (NFPA), a private trade 
association.

Despite the use of the term "national", 
it is not a federal law; rather it is 
typically adopted by states and 
municipalities in an effort to standardize 
their enforcement of safe electrical 
practices. In some cases, the NEC is 
amended, altered and may even be 
rejected in lieu of regional regulations 
as voted on by local governing 
bodies.



National Electrical Code

First published in 1897, the NEC… is 
published by the National Fire Protection 
Association (NFPA), a private trade 
association.

Despite the use of the term "national", 
it is not a federal law; rather it is 
typically adopted by states and 
municipalities in an effort to standardize 
their enforcement of safe electrical 
practices. In some cases, the NEC is 
amended, altered and may even be 
rejected in lieu of regional regulations 
as voted on by local governing 
bodies.



What is the purpose of the Code?



Lighting and storage



Lighting and plumbing



UL and ETL are both what 
are called Nationally 
Recognized Testing 
Laboratories (NRTL). NRTLs 
are in place to provide 
independent safety and 
quality certifications on 
products. Electrical 
appliances typically require 
their certification (especially 
240V appliances).CSA tests and certifies to standards 

published by ANSI, UL, NSF and 
other leading standards publishers

Electrical Testing Labs

Canadian Standards Association



UL RatingsDry Location
A dry location is an indoor area that is not normally subject 
to dampness. It may include a location subject to 
temporary dampness provided ventilation is adequate to 
prevent any accumulation of moisture such as in a 
bathroom.

Damp Location
A damp location is typically an exterior or in some cases an 
interior location which is periodically subject to 
condensation or moisture. Damp rated light fixtures may 
have most of the wiring encased within the metal 
components of the fixture design but with a portion of the 
wiring exposed. 

Wet Location
Light fixtures and fans indicated as "Suitable for Wet 
Locations" should be installed and used in a wet location 
(indoors or outdoors). A wet location can be an indoor or 
exterior location in which water or other liquids may drip, 
splash or flow onto the electrical components of the lighting 
or fan. Wet rated light fixtures will typically have all wiring 
encased within the metal components of the fixture design.

Example of an exterior 

Damp Location



Ingress Protections(IP) Ratings

The IP Rating classification method 
was outlined by the International 
Electrotechnical Commission (IEC 
Standard 60529), and is recognized 
in most countries.



Bugs “They check in...but they never check out.”

This may not be as much of a problem with higher wattage & higher temperature systems, 
or with systems that don’t have a lens, but do have an IP66 lamp module, like many LED fixtures.



American with Disabilities Act-



Why ADA matters



The International Building Code (IBC) 
is the foundation of the complete 
Family of International Codes®. It is an 
essential tool to preserve public health 
and safety that provides safeguards 
from hazards associated with the built 
environment. It addresses design and 
installation of innovative materials that 
meet or exceed public health and 
safety goals.



General. Construction areas, ramps, runways, 
corridors, offices, shops, and storage areas shall be 
lighted to not less than the minimum illumination 
intensities listed in Table D-3 while any work is in 
progress:

Other areas. For areas or operations not covered above, 
refer to the American National Standard A11.1-1965, 
R1970, Practice for Industrial Lighting, for recommended 
values of illumination.



..1917.123 Illumination.(9)

1917.123(a)
Working and walking areas shall be illuminated. Unless conditions described in the regulations of the United 
States Coast Guard (33 CFR 126.15(1) and (n), and 33 CFR 154.570) exist in the case of specific operations, 
illumination in active work areas (for example, cargo transfer points) shall be of an average minimum light intensity 
of 5 foot-candles. The illumination in other work areas (for example, farm areas) shall be of an average minimum 
light intensity of 1 foot-candle except for security purposes when a minimum light intensity of 1/2 foot-candle shall 
be maintained. Where occasional work tasks require more light than that which is consistently and permanently 
provided, supplemental lighting shall be used.
1917.123(b)
The lighting intensity shall be measured at the task/working surface in the plane in which the task/working surface 
is present.
1917.123(c)
Lights shall, so far as possible, be placed so that they will not shine in the eyes of employees.

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10409#9


Pop Quiz- Ingress Protections Ratings define:

 Wet location.

 Protection against “dust”.

 Protection against No Protection.

 Protection against Solid Objects.

 Duration of Immersion.





Extra 
points









Washington Administrative Code 
Regulations of executive branch 
agencies are issued by authority of 
statutes. Like legislation and the 
Constitution, regulations are a 
source of primary law in 
Washington State. The WAC 
codifies the regulations and 
arranges them by subject or 
agency. The online version of the 
WAC is updated twice a month. 
Copies of the WAC as they existed 
each year since 2004 are available 
in the WAC archive.

There’s a lot of them

http://www.leg.wa.gov/CodeReviser/WACArchive


Title 388 Social and Health Services, Department of
388-78A Assisted living facility licensing rules

WAC 388-78A-2980
Lighting.
(1) The assisted living facility must maintain electric light fixtures and lighting necessary 

for the comfort and safety of residents and for the activities of residents and staff.
(2) The assisted living facility must provide enough lighting in each resident's room to 

meet the resident's needs, preferences and choices.
(3) New assisted living facility construction must, at a minimum, meet the Illuminating 

Engineering Society of North America (IESNA) recommendations for lighting in 
common areas as established in the IESNA lighting handbook. The applicable 
handbook is the edition in effect on the date a construction review fee is paid to the 
department of health, construction review services, for new assisted living facility 
construction.

(4) Existing assisted living facility construction must maintain, at a minimum, the 
Illuminating Engineering Society of North America (IESNA) recommendations …that 
portion of the assisted living facility that underwent construction review.

WA Administrative Code WAC

https://app.leg.wa.gov/wac/default.aspx?cite=388
https://app.leg.wa.gov/wac/default.aspx?cite=388-78A


Title 170 WAC  EARLY LEARNING, DEPARTMENT OF
170-300 FOUNDATIONAL QUALITY STANDARDS FOR EARLY LEARNING 
PROGRAMS
WAC 170-300-0291 Infant and toddler safe sleep practices
(e) Sufficiently lighting the room in which an infant or toddler is sleeping to observe skin color;

WA Administrative Code WAC



2) Excessive Brightness and glare shall be 
controlled in all instruction areas. Surface 
contrasts and direct or indirect glare shall 
not cause excessive eye accommodation 
or eye strain problems.

3) Lighting shall be provided in a manner 
which minimizes shadows and other 
lighting deficiencies on work and teaching 
surfaces.

Lighting.
1) The following maintained light intensities shall 

be provided as measured 30” above the floor 
or on working or teaching surfaces. General, 
task and/or natural lighting may be used to 
maintain the minimum lighting intensities.

Schools



Lighting.
1) The following maintained light 

intensities shall be provided as 
measured 30” above the floor or on 
working or teaching surfaces. General, 
task and/or natural lighting may be 
used to maintain the minimum lighting 
intensities.

2) Excessive Brightness and glare shall be 
controlled in all instruction areas. Surface 
contrasts and direct or indirect glare shall 
not cause excessive eye accommodation 
or eye strain problems.

3) Lighting shall be provided in a manner 
which minimizes shadows and other 
lighting deficiencies on work and teaching 
surfaces.

WSSP



.
Light level recommendations circa-2012-10th Ed.



. Light level recommendations 
10th Ed., circa-2012 – Reading Detail



.

Light level recommendations 
and power density allowance 
are not directly related.

I.  INTERIOR  Very Important  Important  Somewhat important  Blank = Not important or not applicable
LOCATIONS AND TASKS

D
e

s
ig

n
 I
s

s
u

e
s

A
p

p
e

a
ra

n
ce

 o
f 
S

p
a

ce
 a

n
d

 L
u

m
in

a
ir

e
s

C
o

lo
r 

A
p

p
e

a
ra

n
ce

 (
a

n
d

 C
o

lo
r 

C
o

n
tr

a
st

)

D
a

yl
ig

h
tin

g
 I
n

te
g

ra
tio

n
 a

n
d

 C
o

n
tr

o
l

D
ir

e
ct

 G
la

re

F
lic

ke
r 

(a
n

d
 S

tr
o

b
e

)

L
ig

h
t 
D

is
tr

ib
u

tio
n

 o
n

 S
u

rf
a

ce
s

L
ig

h
t 
D

is
tr

ib
u

tio
n

 o
n

 T
a

sk
 P

la
n

e
 (

U
n

ifo
rm

ity
)

L
u

m
in

a
n

ce
s 

o
f 
R

o
o

m
 S

u
rf

a
ce

s

M
o

d
e

lin
g

 o
f 
F

a
ce

s 
o

r 
O

b
je

ct
s

P
o

in
t(

s)
 o

f 
In

te
re

st
R

e
fle

ct
e

d
 G

la
re

S
h

a
d

o
w

s

S
o

u
rc

e
/T

a
sk

/E
ye

 G
e

o
m

e
tr

y
S

p
a

rk
le

/D
e

si
ra

b
le

 R
e

fle
ct

e
d

 H
ig

h
lig

h
ts

S
u

rf
a

ce
 C

h
a

ra
ct

e
ri

st
ic

s 

S
ys

te
m

 C
o

n
tr

o
l a

n
d

 F
le

xi
b

ili
ty

S
p

e
ci

a
l C

o
n

si
d

e
ra

tio
n

s

N
o

te
s 

o
n

 S
p

e
ci

a
l C

o
n

si
d

e
ra

tio
n

s

Ill
u

m
in

a
n

ce
 (

H
o

ri
zo

n
ta

l)

C
a

te
g

o
ry

 o
r 

V
a

lu
e

 (
lu

x)

Ill
u

m
in

a
n

ce
 (

V
e

rt
ic

a
l)

C
a

te
g

o
ry

 o
r 

V
a

lu
e

 (
lu

x)
N

o
te

s 
o

n
 I
llu

m
in

a
n

ce
 -

 s
e

e
 e

n
d

 o
f 
se

ct
io

n

R
e

fe
re

n
ce

 C
h

a
p

te
r(

s)

Ch. 11
E C

(14,15) D B
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  Libraries (see Libraries)
  Lobbies, lounges, and reception areas
  Mail sorting
  Copy rooms

      Intensive VDT use
    Open plan office
      Intermittent VDT use
    Private office

Offices (13)
  Filing (see Reading) 
  General and private offices (see Reading)
    Open plan office

IES- 9th Ed.

IECC- 09





US Energy Code 
profile



… “be aware that codes are adopted at the state, 
county, or city level and these entities may make 
modifications or amendments to the IECC and/or 
ASHRAE Standard 90.1.”

It is also important to know if different codes are in force for different 
building types, including residential, commercial, state, or federal. If it is 
necessary to look up which code is in effect, there are a number of 
resources available, including BECP’s Status of State Codes Database, 
the International Code Council’s (ICC) adoption database, and the 
Building Codes Assistance Project (BCAP) Status of Codes Database.

https://www.energycodes.gov/adoption/states
https://www.iccsafe.org/about-icc/overview/international-code-adoptions/
http://bcapcodes.org/code-status/






Where does the state energy code come from?



Pop Quiz- ANSI/ASHRE/IES Lighting Power Density 
limits are based on: 

 Wishful thinking.

 Computer modeling.

 Application of standard modern 
lighting equipment.

 Achieving IES Lighting 
Recommendations.

 Available energy.



WA State Energy Code related sections

C405.2 Lighting Controls (mandatory)

C405.4 Interior Lighting Power Requirements

C406 Efficiency Packages

C408 System Commissioning



Code Contents



Chapter 1 Scope and Admin.

Does this instill 
confidence?C101.1 Title. This code shall be known as the Washington 

State Energy Code, and shall be cited as such. It is 
referred to herein as "this code." 

SECTION C101 
SCOPE AND GENERAL REQUIREMENTS 

C101.3 Intent. This code shall regulate the design and construction of 
buildings for the use and conservation of energy over the life of each 
building. This code is intended to provide flexibility to permit the use of 
innovative approaches and techniques to achieve this objective. This 
code is not intended to abridge safety, health or environmental 
requirements contained in other applicable codes or ordinances. 

C101.2 Scope. This code applies to commercial buildings and the buildings 
sites and associated systems and equipment. 



Chapter 1 Scope and Admin.

C101.1 Title. This code shall be known as the Washington 
State Energy Code, and shall be cited as such. It is 
referred to herein as "this code." 

SECTION C101 
SCOPE AND GENERAL REQUIREMENTS 

C101.3 Intent. This code shall regulate the design and construction of 
buildings for the use and conservation of energy over the life of each 
building. This code is intended to provide flexibility to permit the use of 
innovative approaches and techniques to achieve this objective. This 
code is not intended to abridge safety, health or environmental 
requirements contained in other applicable codes or ordinances. 

C101.2 Scope. This code applies to commercial buildings and the buildings 
sites and associated systems and equipment. 

Exception: The provisions of this code do not apply to temporary 
growing structures used solely for the commercial production of 
horticultural plants including ornamental plants, flowers, 
vegetables, and fruits. 



You have to read the entire (relevant), documentation(s).

*Actually it’s Chapter 6…?

C101.4 Applicability. Where, in any specific case, different sections of this code 
specify different materials, methods of construction or other requirements, the most 
restrictive shall govern. Where there is a conflict between a general requirement and 
a specific requirement, the specific requirement shall govern. 

SECTION C106 REFERENCED STANDARDS 
C106.1 Referenced codes and standards. The codes and standards referenced in this code 
shall be those listed in Chapter 5*, and such codes and standards shall be considered as part of 
the requirements of this code to the prescribed extent of each such reference and as further 
regulated in Sections C106.1.1 and C106.1.2. 
C106.1.1 Conflicts. Where differences occur between provisions of this code and referenced 
codes and standards, the provisions of this code shall apply. 
C106.1.2 Provisions in referenced codes and standards. Where the extent of the reference to 
a referenced code or standard includes subject matter that is within the scope of this code, the 
provisions of this code, as applicable, shall take precedence over the provisions in the referenced 
code or standard. 



*The 
Referenced 
Standards 
Chapter 6



*The 
Referenced 
Standards 
Chapter 6



Chapter 2 Definitions (over 150)

 Alteration
 Approved
 Automatic
 Building Commissioning
 Certified Commissioning Pro.
 Code Official
 Commercial building
…
 Walk-In Freezer
 Wall
 Zone



Chapter 2 Definitions (over 150)

 Alteration
 Approved
 Automatic
 Building Commissioning
 Certified Commissioning Pro.
 Code Official
 Commercial building
…
 Walk-In Freezer
 Wall
 Zone

WALL. That portion of the 
building envelope, including 
opaque area and 
fenestration, that is vertical 
or tilted at an angle of 60 
degrees from horizontal or 
greater. This includes 
above-grade walls and 
below-grade walls, between 
floor spandrels, peripheral 
edges of floors, and 
foundation walls. 



Some popular definitions.
BUILDING COMMISSIONING. A process that verifies 
and documents that the building systems have been 
installed, and function according to the approved 
construction documents. 

DAYLIGHT RESPONSIVE CONTROL. A device or 
system that provides automatic control of electric light 
levels based on the amount of daylight in a space. 

DWELLING UNIT. A single unit providing complete 
independent living facilities for one or more persons, 
including permanent provisions for living, sleeping, 
eating, cooking and sanitation. 

GENERAL LIGHTING. Lighting that provides a 
substantially uniform level of illumination throughout an 
area. General lighting shall not include lighting that 
provides a dissimilar level of illumination to serve a 
specific application or decorative feature within such 
area. 

SLEEPING UNIT. A room or space in which people 
sleep, which can also include permanent provisions 
for living, eating, and either sanitation or kitchen 
facilities but not both. Such rooms and spaces that 
are also part of a dwelling unit are not sleeping 
units. 

TIME SWITCH CONTROL. An automatic control 
device or system that controls lighting or other loads, 
including switching off, based on time schedules. 

UNIFORM ILLUMINATION. A quality of 
illumination delivered by a lighting system typically 
comprised of similar fixtures mounted at a regular 
spacing interval. This lighting system provides a 
uniform contrast ratio of no greater that 5:1 
maximum-to-minimum ratio throughout the entire 
area served, including task areas. 



Lots of interest lately…

TEMPORARY GROWING STRUCTURE. A temporary growing 
structure has sides and roof covered with polyethylene, polyvinyl or 
similar flexible synthetic material and is used to provide plants with 
either frost protection or increased heat retention. Temporary structures 
are those that are erected for a period of less than 180 days. 

GREENHOUSE. A structure or a thermally isolated area of a building 
that maintains a specialized sunlit environment that is used 
exclusively for, and essential to, the cultivation, protection or 
maintenance of plants. Greenhouses are those that are erected for a 
period of 180 days or more. 

CONTROLLED PLANT GROWTH ENVIRONMENT. Group F and U 
buildings or spaces that are specifically controlled to facilitate and 
enhance plant growth and production by manipulating various indoor 
environmental conditions. Technologies include indoor agriculture, 
cannabis growing, hydroponics, aquaculture and aquaponics…



Dwelling units within multi-family buildings shall comply with 
Sections C405.1.1 and C405.7. All other dwelling units in 
dormitory, hotel and other residential occupancies that are not 
classified as multi-family residential occupancies shall comply 
with Section C405.2.5 and Section C405.1.1 or Section C405.4. 
Sleeping units shall comply with Section C405.2.5 and Section 
C405.1.1 or Section C405.4. 

Chapter 4 Commercial Energy Efficiency a few highlights

C405.1 General. This section covers: 
 lighting system controls, 
 the maximum lighting power for interior and 

exterior applications, 
 electrical energy consumption, 
 vertical and horizontal transportation systems, 



Controls- general
C405.2 Lighting controls. Lighting systems shall be provided 
with controls that comply with one of the following: 
1. Lighting controls as specified in Sections C405.2.1 
through C405.2.7. 
2. Luminaire level lighting controls (LLLC) and lighting 
controls as specified in Sections C405.2.1, C405.2.3 and 
C405.2.5. The LLLC luminaire shall be independently 
configured to:

2.1. Monitor occupant activity to brighten or dim lighting 
when occupied or unoccupied, respectively. 
2.2. Monitor ambient light, both electric and daylight, and 
brighten or dim artificial light to maintain desired light level. 
2.3. For each control strategy, configuration and re-
configuration of performance parameters including: bright 
and dim set points, timeouts, dimming fade rates, sensor 
sensitivity adjustments, and wireless zoning configuration. 



Exception: Except for specific application controls required by Section C405.2.5, lighting 
controls are not required for the following: 
1. Areas designated as security or emergency areas that are required to be continuously 
lighted. 
2. Means of egress illumination serving the exit access that does not exceed 0.02 watts per 
square foot of building area is exempt from this requirement.. 
3. Emergency egress lighting that is normally off. 
4. Industrial or manufacturing process areas, as may be required for production and safety. 

Controls- general- cont.



C405.2.1 to 405.2.8

C405.2.1 Occupancy sensor controls.
C405.2.2 Time switch controls.
C405.2.3 Manual controls.

C405.2.3.1 Light reduction controls.
C405.2.4 Daylight responsive controls.
C405.2.5 Additional lighting controls.
C405.2.6 Digital timer switch.
C405.2.7 Exterior lighting controls.
C405.2.5 Area controls. (was 405.2.8)



Occupancy controls- location. Where are they required?

Pretty much 
EVERYWHERE

C405.2.1 Occupant sensor controls. Occupant sensor controls 
shall be installed to control lights in the following space types: 

1. Classrooms/lecture/training rooms. 
2. Conference/meeting/multipurpose rooms. 
3. Copy/print rooms. 
4. Lounge/breakrooms. 
5. Enclosed offices. 
6. Open plan office areas. 
7. Restrooms. 
8. Storage rooms. 
9. Locker rooms. 
10. Other spaces 300 square feet (28 m2) or less 
that are enclosed by floor-to- ceiling height partitions. 
11. Warehouse storage areas. 
12. Enclosed fire rated stairways. 
13. Service corridors. 
14. Covered parking areas. 



C405.2.1.1 Occupant sensor control function. 
Occupant sensor controls shall comply with all of the 
following:
1. They shall be configured to automatically turn off lights 
within 20 minutes of all occupants leaving the space. 
2. They shall be manual on or shall be configured to 
automatically turn the lighting on to not more than 50 
percent power. 
Exception: Full automatic-on controls shall be permitted 
to control lighting in public corridors, stairways, restrooms, 
primary building entrance areas and lobbies, and areas 
where manual-on operation would endanger the safety or 
security of the room or building occupants. 
3. They shall incorporate a manual control to allow 
occupants to turn lights off. 

Occupancy sensor- function
What do they need to do.



Occupancy sensor- function cont.

C405.2.1.2 Occupant sensor control function in 
warehouses, storage areas and service corridors. Occupant 
sensor controls shall be configured to comply with all of the 
following: 
1. Automatically reduce lighting power by not less than 50 
percent within 20 minutes of all occupants leaving the area. 
2. Control lighting in each aisleway and corridor independently 
and shall not control lighting beyond the aisleway or corridor 
being controlled by the sensor. 
3. Automatically turn lighting off within 20 minutes of all 
occupants leaving the space or comply with Section C405.2.2 
to turn lighting off when the building is vacant. 
4. Restore lighting to full power when occupants enter the 
space. 



C405.2.1.5 Occupant sensor control function in enclosed 
fire rated stairways. Occupant sensor controls shall be configured 
to automatically reduce lighting power by not less than 50 percent 
when no occupants have been detected… All portions of stairways 
shall remain illuminated to meet the requirements of Section 1009 of 
the IBC when the lighting power is reduced. 

Occupancy sensor- function cont.
C405.2.1.2 Occupant sensor control function in 
warehouses, storage areas and service corridors. Occupant 
sensor controls shall be configured to comply with all of the following: 
C405.2.1.3 Occupant sensor control function in open plan 
office areas. Occupant sensor controls in open plan office spaces 
less than 300 square feet (28 m2) in area shall comply with Section 
C405.2.1.1. Occupant sensor controls in all other open plan office 
spaces shall be configured to comply with all of the following: 
C405.2.1.4 Occupant sensor control function in parking 
garages. Occupant sensor controls shall be configured to comply 
with all of the following: 



C405.2.2 Time switch controls. Each area of the building that is 
not provided with occupant sensor controls or digital timer switch 
controls complying with Section C405.2.1 shall be provided with 
time switch controls complying with Section C405.2.2.1. 
Exception: Where a manual control provides light reduction in 
accordance with Section C405.2.3.1, time-switch controls shall not 
be required for the following: 

Time switch controls and 
Digital timer switch - Location

1. Spaces where patient care is directly provided. 
2. Spaces where an automatic shutoff would 
endanger occupant safety or security. 
3. Lighting intended for continuous operation. 
4. Shop and laboratory classrooms. 



Time switch controls- Function
C405.2.2.1 Time switch control function. Time switch controls shall 
comply with the following: 
1. Have a minimum 7-day clock. 

6. Time switch controls are allowed to automatically turn on lighting to full
power in corridors, lobbies, restrooms, storage rooms less than 50 square 
feet, and medical areas of healthcare facilities. In all other spaces, time 
switch controls are allowed to automatically turn on the lighting to not 
more than 50 percent power. 
Exception: Within mall concourses, auditoriums, sales areas, 
manufacturing facilities and sports arenas: 
1.1. The time limit shall be permitted to be greater than 2 hours provided 
the switch is a captive key device. 
1.2. The area controlled by the override switch shall not be limited to 
5,000 square feet (465 m2) provided that such area is less than 20,000 
square feet (1860 m2). 



C405.2.3 Manual controls. All lighting shall have manual controls complying with the following: 
1. They shall be in a location with ready access to occupants. 
2. They shall be located where the controlled lights are visible, or shall identify the area served by the lights and 
indicate their status. 
3. 
Exceptions: 
1. A manual control may be installed in a remote location for the purpose of safety or security provided each 
remote control device has an indicator pilot light as part of or next to the control device and the light is clearly 
labeled to identify the controlled lighting. 
2. Restrooms. 

Manual controls.



C405.2.3.1 Light reduction controls. Manual controls shall be configured to provide light 
reduction control that allows the occupant to reduce the connected lighting load between 30 and 
70 percent. Lighting reduction shall be achieved by one of the following approved methods: 
1. Controlling all lamps or luminaires. 
2. Dual switching of alternate rows of luminaires, alternate luminaires or alternate lamps. 
3. Switching the middle lamp luminaires independently of the outer lamps. 
4. Switching each luminaire or each lamp. 
Exceptions: 
1. Light reduction controls are not required in daylight zones with daylight responsive controls 
complying with Section C405.2.4. 
2. Where provided with manual control, the following areas are not required to have light reduction 
control: 

2.1. Spaces that have only one luminaire with a rated power of less than 100 watts. 
2.2. Spaces that use less than 0.6 watts per square foot (6.5 W/m2).
2.3. Lighting in corridors, lobbies, electrical rooms, restrooms, storage rooms, airport 
concourse baggage areas, dwelling and sleeping rooms and mechanical rooms.

Light reduction

What do we call this?

And, what do we call this?



C405.2.4 Daylight responsive controls. Daylight responsive 
controls complying with Section C405.2.4.1 shall be provided to 
control the lighting within daylight zones in the following spaces: 
1. Side lit zones as defined in Section C405.2.4.2 with more than 
two general lighting fixtures within the combined primary and 
secondary sidelit zones. 
2. Top lit zones as defined in Section C405.2.4.3 with more than 
two general lighting fixtures within the daylight zone. 

Daylight Zones- Primary and Secondary



Daylight responsive controls

Group A-2 occupancy includes assembly uses intended for food and/or drink consumption
Mercantile Group M occupancy includes, among others, the use of a building or structure or a 
portion thereof for the display and sale of merchandise, 

Exception: Daylight responsive controls are not required 
for the following: 
1. Spaces in health care facilities where patient care is 
directly provided. 
2. Lighting that is required to have specific application 
control in accordance with Section C405.2.5. 
3. Sidelit zones on the first floor above grade in Group A-2 
and Group M occupancies. 
4. Daylight zones where the total proposed lighting power 
density is less than 35 percent of the lighting power 
allowance per Section C405.4.2. 



C405.2.5 Additional lighting controls. Specific application 
lighting shall be provided with controls, in addition to controls 
required by other sections, for the following: 
1. The following lighting shall be controlled by an occupant 
sensor complying with Section C405.2.1.1 or a time-switch 
control complying with Section C405.2.2.1 In addition, a 
manual control shall be provided to control such lighting 
separately from the general lighting in the space: 
1.1. Display and accent. 
1.2. Lighting in display cases. 
1.3. Supplemental task lighting, including permanently 
installed under-shelf or under-cabinet lighting. 
1.4. Lighting equipment that is for sale or demonstration in 
lighting education. 

Additional controls



Additional controls cont.

2. Sleeping units shall have control devices or 
systems configured to automatically switch off all 
permanently installed luminaires and switched 
receptacles within 20 minutes after all occupants 
have left the unit. 
Exceptions: 1.Lighting and switched receptacles 
controlled by card key controls. 2. Spaces where 
patient care is directly provided. 
3. Permanently installed luminaires within dwelling 
units shall be provided with controls complying 
with either Section C405.2.1.1 or C405.2.3.1. 



4. Lighting for nonvisual applications, such as plant growth and 
food warming, shall be controlled by a dedicated control that is 
independent of the controls for other lighting within the room or 
space. Each control zone shall be no greater than the area served 
by a single luminaire or 4,000 square feet, whichever is larger. 

5. Luminaires serving the exit access and providing means of 
egress illumination required by Section 1006.1 of the International 
Building Code, including luminaires that function as both normal 
and emergency means of egress illumination shall be controlled by 
a combination of listed emergency relay and occupancy sensors, or 
signal from another building control system, that automatically 
shuts off the lighting when the areas served by that illumination are 
unoccupied.*

Exception: Means of egress illumination serving the exit 
access that does not exceed 0.02 watts per square foot of 
building area is exempt from this requirement. 

Additional controls cont.

*No more 24/7 “Safety Lights”



C405.2.6 Exterior lighting controls. Exterior lighting systems shall be 
provided with controls that comply with Sections C405.2.6.1 through 
C405.2.6.4. Decorative lighting systems shall comply with Sections 
C405.2.6.1, C405.2.6.2 and C405.2.6.4. 
Exceptions: 
1. Lighting for covered vehicle entrances or exits from buildings or parking 
structures where required for safety, security or eye adaption. 
2. Lighting controlled from within dwelling units. 

C405.2.6.1 Daylight shutoff. Lights shall be configured to automatically 
turn off when daylight is present and satisfies the lighting needs. 
C405.2.6.2 Facade and landscape lighting shutoff. Building façade and 
landscape lighting shall be configured to automatically shut off for a 
minimum of 6 hours per night or from not later than one hour after business 
closing to not earlier than one hour before business opening, whichever is 
less. 
Exception: Areas where an automatic shutoff would endanger safety or 
security. 

Exterior controls



C405.2.6.3 Lighting setback. Lighting that is not controlled in accordance with 
Section C405.2.6.2 shall be controlled so that the total wattage of such lighting is 
automatically reduced by not less than 30 percent by selectively switching off or 
dimming luminaires at one of the following times: 
1. From not later than 12 midnight to 6 a.m. 
2. From not later than one hour after business closing to not earlier than one hour 
before business opening. 
3. During any period when no activity has been detected for 15 minutes or more. 

C405.2.6.4 Exterior time-switch control functions. Time switch controls for 
exterior lighting shall comply with the following: 
1. They shall have a clock capable of being programmed for not fewer than 7 days. 
2. They shall be capable of being set for seven different day types per week. 

Exterior controls- cont.



C405.4 Interior lighting power requirements. A building complies with this section if its total connected 
interior lighting power calculated under Section C405.4.1 is no greater than the interior lighting power 
allowance calculated under Section C405.4.2.  

TCLP = Total connected lighting power (watts) 
LVL = For luminaires with lamps connected directly to building power, such as line voltage lamps, the rated wattage of the lamp, which must be 
minimum 60 lumen/watt. 
BLL = For luminaires incorporating a ballast or transformer, the rated input wattage of the ballast or transformer when operating the lamp. 
TRK = For lighting track, cable conductor, rail conductor and plug-in busway systems that allow the addition and relocation of luminaires without 
rewiring, the wattage shall be one of the following: 

1. The specified wattage of the luminaires, but not less than 16 W/lin. ft*. (52 W/lin. m). 
2. The wattage limit of the permanent current-limiting devices protecting the system. 
3. The wattage limit of the transformer supplying the system. 

POE = For other modular lighting systems served with power supplied by a driver, power supply or transformer, including but not limited to low-
voltage lighting systems, the wattage of the system shall be the maximum rated input wattage of the driver, power supply or transformer 
published in the manufacturer’s catalogs, as specified by UL 2108 or 8750. For power-over-Ethernet lighting systems, power provided to 
installed non-lighting devices may be subtracted from the total power rating of the power-over-Ethernet system. 
Other = The wattage of all other luminaires and lighting, sources not covered above and associated with interior lighting verified by data 
supplied by the manufacturer or other approved sources 

Interior lighting power allowance 

TCLP = [LVL + BLL + TRK+ POE + Other] 

* It used to be 
50 W/lin.ft



The connected power associated with the following 
lighting equipment and applications is not included in 
calculating total connected lighting power 

1. Television broadcast lighting for playing areas in sports arenas 
2. Emergency lighting automatically off during normal building 
operation. 
3. Lighting in spaces specifically designed for use by occupants 
with special lighting needs including those with visual impairment 
and other medical and age-related issues. 
4. Casino gaming areas. 
5. General area lighting power in industrial and manufacturing 
occupancies dedicated to the inspection or quality control of goods 
and products. 
6. Mirror lighting in dressing rooms. 
7. Task lighting for medical and dental purposes that is in addition 
to general lighting and controlled by an independent control 
device. 

Interior lighting power Exceptions



8. Display lighting for exhibits in galleries, museums and monuments that is in addition to general lighting and   
controlled by an independent control device. 
9. Lighting for theatrical purposes, including performance, stage, film production and video production. 
10. Lighting for photographic processes. 
11. Lighting integral to equipment or instrumentation and installed by the manufacturer. 
12. Task lighting for plant growth or maintenance where the lamp efficacy is not less than 90 lumens per watt. 
13. Advertising signage or directional signage. 
14. Lighting for food warming. 
15. Lighting equipment that is for sale. 
16. Lighting demonstration equipment in lighting education facilities. 
17. Lighting approved because of safety considerations. 
18. Lighting in retail display windows, provided the display area is enclosed by ceiling-height partitions. 
19. Furniture mounted supplemental task lighting that is controlled by automatic shutoff. 
20. Exit signs. 
21. Lighting used for aircraft painting. 

A Lot more Exceptions Cont.



C405.4.2.2 Space-by-space method. For the 
Space-by-Space Method, the interior lighting 
power allowance is determined by multiplying 
the floor area of each space times the value for 
the space type in Table C405.4.2(2) that most 
closely represents the proposed use of the 
space, and then summing the lighting power 
allowances for all spaces. Tradeoffs among 
spaces are permitted. 

C405.4.2.1 Building area method. For the 
Building Area Method, the interior lighting power 
allowance is the floor area for each building 
area type listed in Table C405.4.2(1) times the 
value from Table C405.4.2(1) for that area. 

Two options
C405.4.2 Interior lighting power allowance. The total interior lighting power allowance (watts) is 
determined according to Table C405.4.2(1) using the Building Area Method, or Table C405.4.2(2) 
using the Space-by-Space Method, for all areas of the building covered in this permit. 



Building area method C405.4.2.1



Building area method C405.4.2.1

Which is it?



Lighting Power 
Allowance over 
the years.
It’s getting smaller…



Space-by-space C405.4.2.2
TABLE C405.4.2(2) 

INTERIOR LIGHTING POWER ALLOWANCES: 
SPACE-BY-SPACE METHOD 



Space-by-space C405.4.2.2
TABLE C405.4.2(2) 

INTERIOR LIGHTING POWER ALLOWANCES: 
SPACE-BY-SPACE METHOD 

Building Area-
Office .64 W/sq’



m. For classrooms, additional lighting power 
allowance of 4.50 W/lineal foot of white or chalk 
boards for directional lighting dedicated to white 
or chalk boards. 

c. For spaces in which lighting is specified to be 
installed in addition to, and controlled separately from, 
the general lighting for the purposed of highlighting art 
or exhibits, provided that the additional lighting power 
shall not exceed 0.5 W/ft2 of such spaces. 

p. For offices, additional lighting power allowance of 0.20 
W/square foot for portable lighting, which includes under 
shelf or furniture-mounted supplemental task lighting qualifies 
when controlled by a time clock or an occupancy sensor. 

Space-by-space C405.4.2.2 (footnotes)

No foot note letter?



n. Additional lighting power allowance of 0.30 W/square 
foot for ornamental lighting. Qualifying ornamental 
lighting includes luminaires such as chandeliers, sconces, 
lanterns, neon and cold cathode, light emitting diodes, 
theatrical projectors, moving lights and light color panels 
when any of those lights are used in a decorative manner 
that does not serve as display lighting or general lighting. 

Space-by-space C405.4.2.2 (footnotes) cont.

f. RESERVED. ??



Retail Area 1 = The floor area for all products not listed in Retail Area 2, 3 or 4. 
Retail Area 2 = The floor area used for the sale of vehicles, sporting goods and 
small electronics. 
Retail Area 3 = The floor area used for the sale of furniture, clothing, cosmetics 
and artwork. 
Retail Area 4 = The floor area used for the sale of jewelry, crystal and china. 

Space-by-space: Retail
C405.4.2.2.1 Additional interior lighting power. …Additional power shall be 
permitted only where the specified lighting is installed and automatically 
controlled separately from the general lighting, to be turned off during 
nonbusiness hours. 

The additional lighting power shall be determined in accordance with Equation 4-11: 

Additional interior lighting power allowance = 500 watts + 
(Retail Area 1 x 0.45 W/ft2) + (Retail Area 2 x 0.45 W/ft2) + 
(Retail Area 3 x 1.05 W/ft2) + (Retail Area 4 x 1.87 W/ft2) 

Exception: Other merchandise categories are permitted to be included in Retail Areas 2 through 4, 
provided that justification documenting the need for additional lighting power based on visual inspection, 
contrast, or other critical display is approved by the code official. 



C405.5 Exterior lighting power requirements. The total connected exterior lighting power 
calculated in accordance with Section C405.5.2 shall not be greater than the exterior lighting 
power allowance calculated in accordance with Section C405.5.3. 
C405.5.1 Exterior building grounds lighting. All exterior building grounds luminaires that 
operate at greater than 50 watts shall have a minimum efficacy of 100 lumens per watt unless the 
luminaire is controlled by a motion sensor or qualifies for one of the exceptions under Section C405.5.2. 
Exceptions: 
1. Solar-powered lamps not connected to any electrical service. 
2. Luminaires controlled by a motion sensor. 
3. Luminaires that qualify for one of the exceptions under Section C405.5.2. 

Exterior lighting

C405.5.2 Total connected exterior building lighting power. The total exterior 
connected lighting power shall be the total maximum rated wattage of all lighting that is 
powered through the energy service for the building. 

Next slide



1. Lighting approved because of safety considerations. 
2. Emergency lighting automatically off during normal business operation. 
3. Exit signs. 
4. Specialized signal, directional and marker lighting associated with 
transportation. 
5. Advertising signage or directional signage. 
6. Integral to equipment or instrumentation and is installed by its manufacturer. 
7. Theatrical purposes, including performance, stage, film production and video 
production. 
8. Athletic playing areas. 
9. Temporary lighting. 
10. Industrial production, material handling, transportation sites and associated 
storage areas. 
11. Theme elements in theme/amusement parks. 
12. Lighting integrated within or used to highlight features of art, public 
monuments and the national flag. 
13. Lighting for water features and swimming pools. 
14. Lighting that is controlled from within dwelling units, where the lighting 
complies with Section R404.1 

C405.5.2 Exterior building lighting power (cont.) Exception.



Exterior lighting

What zone is the 
City of Seattle?

C405.5.3 Exterior lighting power 
allowance. The total exterior lighting 
power allowance is the sum of the base 
site allowance plus the individual 
allowances for areas that are to be 
illuminated by lighting that is powered 
through the energy service for the 
building. Lighting power allowances are 
as specified in Table C405.5.3(2). The 
lighting zone for the building exterior is 
determined in accordance with Table 
C405.5.3(1) unless otherwise specified 
by the code official. 



TABLE C405.5.3(2) 
LIGHTING POWER 

ALLOWANCES FOR 
BUILDING EXTERIORS 



TABLE C405.5.3(3) 
INDIVIDUAL LIGHTING 
POWER ALLOWANCES 

FOR BUILDING EXTERIORS 

C405.5.3.1 Additional exterior lighting power. Any increase in the exterior lighting power allowance is limited to 
the specific lighting applications indicated in Table C405.5.3(3). The additional power shall be used only for the 
luminaires that are serving these applications and shall not be used for any other purpose. 

No Trading



Pop Quiz- The two methods for calculating 
Interior Lighting Power are: 

 Building Area Method.

 Accepted Method.

 Space-by-Space Method.

 Instrumental Method.

 Stanislavski Method.



C405.5.4 Gas lighting. Gas-fired lighting appliances 
shall not be equipped with continuously burning 
pilot ignition systems. 



C405.9.1 Elevator cabs. For the luminaires in each 
elevator cab, not including signals and displays, the 
sum of the lumens divided by the sum of the watts 
shall be not less than 35 lumens per watt. 

Elevators

What does this mean?

C405.9 Vertical and horizontal transportation 
systems and equipment. Vertical and horizontal 
transportation systems and equipment shall comply 
with this section. 



ASME American Society of Mechanical Engineers

3016.16 Elevator landing illumination. Elevators 
shall comply with ASME A17.1, 2.11.10.2 
Illumination at Landing Sills, as amended below. 

2.11.10.2 Illumination at Landing Sills. The 
building corridors shall be so lighted that the 
illumination at the landing sills, when an elevator is 
in service, shall be not less than 100 lx (10 fc). 
Illumination under emergency power shall comply 
with Section 1008. 



1.An occupant sensor that turns receptacle power off when no 
occupants have been detected for a maximum of 20 minutes.
2.A time-of-day operated control device that turns receptacle power off 
at specific programmed times and can be programmed separately for 
each day of the week. …

C405.10 Controlled receptacles. At least 50 percent of all 125 volt 15- and 
20-ampere receptacles installed in private offices, open offices, conference 
rooms, rooms used primarily for printing and/or copying functions, break rooms, 
individual workstations and classrooms, including those installed in modular 
partitions and modular office workstation systems, shall be controlled as 
required by this section. …
Controlled receptacles shall be visibly differentiated from standard receptacles 
and shall be controlled by one of the following automatic control devices: 

But wait there’s more…

Exception: Receptacles designated for specific 
equipment requiring 24-hour operation, for building 
maintenance functions, or for specific safety or security 
equipment are not required to be controlled by an 
automatic control device… 



Section C406 Efficiency Packages

C406.1 Additional energy efficiency credit requirements. New buildings and changes in space 
conditioning, change of occupancy and building additions in accordance with Chapter 5 shall comply 
with sufficient packages from Table C406.1 so as to achieve a minimum number of six credits. …

Exceptions: 
1.Low energy spaces in accordance with Section 
C402.1.1.1 and equipment buildings in accordance with 
Section C402.1.2 shall comply with sufficient packages 
from Table C406.1 to achieve a minimum number of 
three credits.
2.Building additions that have less than 1,000 square 
feet of conditioned floor area shall comply with sufficient 
packages from Table C406.1 to achieve a minimum 
number of three credits.



TABLE C406.1 
EFFICIENCY PACKAGE CREDITS 

a. Projects using this option may not use Item 2 

Occupancy Classification
Description Group(s)

Assembly (A) A-1, A-2, A-3, A-4, A-5

Business (B) B

Educational (E) E

Factory and Industrial (F) F-1, F-2

High Hazard (H) H-1, H-2, H-3, H-4, H-5

Institutional (I) I-1, I-2, I-3, I-4

Mercantile (M) M

Residential (R) R-1, R-2, R-3, R-3.1, R-4

Storage (S) S-1, S-2

Utility and Miscellaneous (U) U



Interior lighting within the whole building, building addition or tenant space 
shall comply with Section C406.3.1 or C406.3.2. Dwelling units and 
sleeping units within the building shall comply with Section C406.3.3. 

C406.3.1 Reduced lighting power option 1. The total connected interior lighting 
power calculated in accordance with Section C405.4.1 shall be 90 percent or less 
of the lighting power values specified in Table C405.4.2(1) times the floor area for 
the building types…

C406.3 Reduced lighting power.

C406.3.2 Reduced lighting power option 2. The total connected interior lighting 
power calculated in accordance with Section C405.4.1 shall be 80 percent or less 
of the lighting power values specified in Table C405.4.2(1) times the floor area for 
the building types…

C406.3.3 Lamp fraction. No less than 95 percent of the permanently installed 
light fixtures in dwelling units and sleeping units shall be provided by high efficacy 
lamps with a minimum efficacy of 65 lumens per watt. 

TABLE C405.4.2(1) 



Exceptions to Item 2: 
1. Multiple luminaires mounted on no more than 12 linear feet 
of a single lighting track and addressed as a single luminaire. 
2. Multiple linear luminaires that are ganged together to create 
the appearance of a single longer fixture and addressed as a 
single luminaire, where the total length of the combined 
luminaires is not more than 12 feet. 

C406.4 Enhanced digital lighting controls and Exceptions 

C406.4.1 Lighting controls function. Interior lighting shall be located, scheduled and 
operated in accordance with Section C405.2, and shall be configured with the following 
enhanced control functions: 
1. Luminaires shall be configured for continuous dimming. 
2. Each luminaire shall be individually addressed. 

3. No more than eight luminaires within a daylight zone are permitted to 
be controlled by a single daylight responsive control. 

No less than 90 percent of the total installed interior lighting power within the whole 
building, building addition or tenant space shall comply with Section C406.4.1. 



4. Luminaires shall be controlled by a digital control system configured 
with the following capabilities: 

4.1. Scheduling and illumination levels of individual luminaires 
and groups of luminaires are capable of being reconfigured 
through the system. 
4.2. Load shedding. 
4.3. In open and enclosed offices, the illumination level of 
overhead general illumination luminaires are configured to be 
individually adjusted by occupants. 
4.4. Occupancy sensors and daylight responsive controls are 
capable of being reconfigured through the system. 

5. Construction documents shall include submittal of a Sequence of 
Operations, including a specification outlining each of the functions 
required by this section. 

C406.4 Enhanced digital lighting controls and Exceptions- cont. 



C501.2 Existing buildings. Except as specified in 
this chapter, this code shall not be used to require 
the removal, alteration or abandonment of, nor 
prevent the continued use and maintenance of, an 
existing building or building system lawfully in 
existence at the time of adoption of this code. 

Existing Buildings- Section C501 General
C501.1 Scope. The provisions of this chapter shall control the alteration, repair, addition and 
change of occupancy of existing buildings and structures. 

C501.4 Compliance. Alterations, repairs, additions and 
changes of occupancy to, or relocation of, existing 
buildings and structures shall comply with the provisions 
for alterations, repairs, additions and changes of 
occupancy or relocation, respectively, in this code and in 
the International Building Code, International Existing 
Building Code, International Fire Code, International Fuel 
Gas Code, International Mechanical Code, Uniform 
Plumbing Code, and NFPA 70. 



C502.1 General. Additions to an existing building, 
building system or portion thereof shall conform to the 
provisions of this code as they relate to new 
construction without requiring the unaltered portion of 
the existing building or building system to comply with 
this code. Additions shall not create an unsafe or 
hazardous condition or overload existing building 
systems. An addition shall be deemed to comply with 
this code if the addition alone complies or if the 
existing building and addition comply with this code 
as a single building. Additions shall 
comply with Sections C402, C403, C404, C405,
C406, C409.5, C410 and C502.2. 

Existing Buildings- Section C502 General

C502.2.6 Lighting and power systems. New 
lighting systems that are installed as part of the 
addition shall comply with Section C405. 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjr29T9uefZAhWGxFQKHasfCKkQjRwIBg&url=https://arqestudio.wordpress.com/2012/08/27/morgan-library-renovation-and-expansion-by-renzo-piano/&psig=AOvVaw2mZWPQkbx7uhJX2f3S5Vbi&ust=1520966986731572


C503.6.1 Luminaire additions and alterations. Alterations that add or replace 50 percent or 
more of the luminaires in a space…, replace 50 percent or more of parking garage luminaires, or 
replace 50 percent or more of the total installed wattage of exterior luminaires shall comply with 
Sections C405.4 and C405.5. Where less than 50 percent of the fixtures… the installed lighting 
wattage shall be maintained or reduced. 

Existing Buildings- Section C503 Alterations

Seattle

C503.1 General. Alterations to any building or structure shall comply with the requirements of 
Section C503 and the code for new construction. Alterations to an existing building, building 
system or portion thereof shall conform to the provisions of this code as they relate to new 
construction without requiring the unaltered portions of the existing building or building system 
to comply with this code. 

C503.6.1 Luminaire additions and alterations. Alterations that add, alter or replace ((50)) 20 percent or 
more of the luminaires or of the lamps plus ballasts alone in a space enclosed by walls or ceiling-height 
partitions, replace ((50)) 20 percent or more of parking garage luminaires, or replace ((50)) 20 percent or 
more of the total installed wattage of exterior luminaires shall comply with Sections C405.4 and C405.5. 



C408.4 Controlled receptacle and lighting control system 
commissioning. Controlled receptacles and lighting control 
systems subject to Section C405 shall be included in the 
commissioning process required by Section C408.1. The 
configuration and function of controlled receptacles and lighting 
control systems required by this code shall be tested and shall 
comply with Section C408.4.1. 

Exception: Lighting control systems are exempt 
from the commissioning process in buildings where: 
1. The total installed lighting load is less than 20 kW, and
2. The lighting load controlled by occupancy sensors or 
automatic daylighting controls is less than 10 kW. 

Section C408 System Commissioning
C408.1 General. A building commissioning process led by a certified commissioning professional 
and functional testing requirements shall be completed for mechanical systems in Section C403; 
service water heating systems in Section C404; controlled receptacle and lighting control systems 
in Section C405; equipment, appliance and systems installed to comply with Section C406 or 
C407;senergy metering in Section C409; and refrigeration systems in Section C410. 



What is commissioning?

“…A systematic process
that ensures that all 
elements of the …control 
system perform 
interactively and 
continuously according to 
documented design 
intent and the needs
of the building owner…” 
IESNA Handbook, 9th Edition

Montana State University
Billings, MT



Definition
ASHRAE Guideline 0, The Commissioning Process, 

defines commissioning as:
"a quality-oriented process for achieving, verifying, and 

documenting that the performance of facilities, 
systems, and assemblies meets defined objectives
and criteria".

What is commissioning?

http://www.ashrae.org/template/Index;jsessionid=baabkaXuQzPDF_


We define the basic purpose of commissioning as 
follows: "The basic purpose of building commissioning 
is to provide documented confirmation that building 
systems function in compliance with criteria set forth
in the Project Documents to satisfy the owner's 
operational needs. Commissioning of existing systems 
may require the development of new functional criteria 
in order to address the owner's current systems 
performance requirements."

What is commissioning?

http://www.bcxa.org/

What is commissioning?



Commissioning

Pre-Design- Commissioning 
should begin early in the 

design process



Who is responsible for Lighting Commissioning?

Roles for design and 
implementation need 
to be clearly defined.
For the system to perform 
properly it must be;
 Designed
 Specified
 Ordered
 Installed
 Set-up
 Commissioned and
 Operated
…correctly or it will not 
deliver the expected results.



Pop Quiz- The WSEC addresses areas as diverse as:

 Elevators

 Egress lighting

 Receptacles 

 Commissioning

 Additions



LEED v4

LEED,  Leadership in Energy & Environmental Design, 
is a green building certification program that recognizes 
best-in-class building strategies and practices.

www.usgbc.org



A. For all regularly occupied spaces, use light fixtures with a luminance of less 
than 2,500 cd/m2 between 45 and 90 degrees from nadir. 
Exceptions include wallwash fixtures properly aimed at walls, …

B. For the entire project, use light sources with a CRI of 80 or higher. Exceptions 
include lamps or fixtures specifically designed to provide colored lighting for 
effect, site lighting, or other special use. 

C. For at least 75% of the total connected lighting load, use light sources that 
have a rated life (or L70 for LED sources) of at least 24,000 hours (at 3-hour 
per start, if applicable). 

D. Use direct-only overhead lighting for 25% or less of the total connected lighting 
load for all regularly occupied spaces. 

LEED Option 2. Lighting Quality-(1 Pt) 
Choose four of the following strategies



E. For at least 90% of the regularly occupied floor area, meet or exceed the following thresholds 
for area-weighted average surface reflectance: 85% for ceilings, 60% for walls, and 25% for 
floors. 

F. If furniture is included in the scope of work, select furniture finishes to meet or exceed the 
following thresholds for area-weighted average surface reflectance: 45% for work surfaces, 
and 50% for movable partitions. 

G. For at least 75% of the regularly occupied floor area, meet a ratio of average wall surface 
illuminance (excluding fenestration) to average work plane (or surface, if defined) illuminance 
that does not exceed 1:10. Must also meet strategy E, strategy F, or demonstrate area-
weighted surface reflectance of at least 60% for walls. 

H. For at least 75% of the regularly occupied floor area, meet a ratio of average ceiling illuminance 
(excluding fenestration) to work surface illuminance that does not exceed 1:10. Must also meet 
strategy E, strategy F, or demonstrate area-weighted surface reflectance of at least 85% for 
ceilings. 

LEED Option 2. Lighting Quality-(1 Pt) 
Choose four of the following strategies -cont.



Option 1. Lighting control (1 point)
For at least 50% of individual occupant spaces, have in place individual lighting controls that 
enable occupants to adjust the lighting to suit their individual tasks and preferences, with at least 
three lighting levels or scenes (on, off, midlevel). Midlevel is 30% to 70% of the maximum 
illumination level (not including daylight contributions).
For all shared multi-occupant spaces, meet all of the following requirements.
• Have in place multi-zone control systems that enable occupants to adjust the lighting to meet 

group needs and preferences, with at least three lighting levels or scenes (on, off, midlevel).
• Lighting for any presentation or projection wall must be separately controlled.
• Switches or manual controls must be located in the same space as the controlled luminaires. A 

person operating the controls must have a direct line of sight to the controlled luminaires.





Various energy codes across the country are beginning to address the concept of electrification. 
These codes include the (IECC), ASHRAE 90.1, and California’s Title 24 
At the 2021 IECC code development hearings last year, NEMA assisted one of our industry 
partners in drafting an electrification proposal which was ultimately successful. This new code 
language requires that any appliance location in a dwelling unit that has a natural gas 
supply must also be provided with an equivalent electrical circuit. As of this writing, several of 
the opponents to this code change have filed an appeal with ICC to have it removed. But if the 
appeal is denied, the new requirement will be in the 2021 IECC edition. 



Ambient plant illumination 
could light the way for 
greener buildings
Collaboration between MIT 
architect and chemical engineer 
could be at the center of new 
sustainable infrastructure for 
buildings.
The light-emitting plants are not genetically modified to produce 
light. Instead, they are infused with nanoparticles that turn the 
plant’s stored energy into light, similar to how fireflies glow.



Thank You!



And now – a few words from LDL



► Armando Berdiel Chavez
► 206-475-2722
► armando.berdiel@gmail.com

Click – Call – Connect

Email UsVisit us online
lightingdesignlab@seattle.gov

OR

Todays slide deck 
will be posted 

here!

http://www.lighitngdesignlab.com/
mailto:lightingdesignlab@seattle.gov


With support from 2020 member utilities

Powered by



Please take the online survey once you exit the webinar

We’ll SEE you on the next call… 
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