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June 1, 2017 

 

Eric Wilson 

DUDEK 

38 North Marengo Avenue 

Pasadena, CA 91101 

 

o: 626.204.9821 

m: 626.674.6864

ewilson@dudek.com 
 
 

 
 

  
 
Re: Sunset Strip Off-Site Signage Policy 
 West Hollywood, California 
 
Dear Eric: 
 
Francis Krahe & Associates Inc. is pleased to present the following analysis and recommendations 
with respect to the proposed Sunset Strip Sign Off Site Sign Policy.  The enclosed report includes 
a summary of recommendations with respect to the illumination of signs, analysis of the parameters 
that affect Light Trespass or Glare at adjacent properties or public rights of way, review of pertinent 
lighting regulations and the best practices for lighting design, and recommended significance 
thresholds with respect to off-site illuminated signs. 

This analysis presents two key recommendations:   

1. Regulate the sign illuminance at the adjacent sensitive use property line in a manner 
consistent with the California Energy Code (CEC) outdoor lighting zones at maximum of 1.4 
footcandles. 

The Light Trespass illuminance limit of 1.4 footcandles ensures the illuminated signs will not 
adversely impact adjacent sensitive use sites.    Illuminance from the sign decreases in 
proportion to the inverse square of the distance. Therefore, more distant sensitive site 
locations will receive significantly less light from the signs, and will not be impacted by the 
sign illuminance. 

2. Limit sign luminance to 300 cd/m2 to minimize Glare by reducing the luminance to less than 
a 50 to 1 contrast ratio to the ambient luminance along the Sunset Strip. 
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The maximum sign luminance of 300 cd/m2 ensures the signs will not be overly bright and 
will not cause high contrast or disability glare conditions at night.  This luminance limit will 
reduce the contrast of the signs well below the California Vehicle Code regulations (82% 
below the maximum allowable 500 fL).  This limit will ensure driver and pedestrian safety 
along the Sunset Strip.  

3. The IESNA lists multiple visual factors which affect human cognitive recognition of visual 
signals, including the brightness of the source, size of the image, and the rate of change in 
the brightness. High contrast signs may increase driver distraction by elevating the 
prominence of these signs above traffic signals or other critical roadway 
information.   Limiting sign luminance to result in medium contrast will increase the safety 
for drivers by ensuring the most critical traffic information will be the most prominent 
within the field of view.  

 

Please advise if we may provide any further clarification to the information enclosed. 

 

Best regards, 

 

FRANCIS KRAHE & ASSOCIATES INC. 

 

 

 

Francis J. Krahe II, PE  
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Francis Krahe & Associates Inc. is pleased to present the following analysis of lighting for 
the proposed Sunset Strip Off-Site Signage Policy as follows: 

Recommendations for illuminated signs with the Sunset Strip Off-Site 
Signage Policy.   

Analysis of the parameters that affect Light Trespass or Glare at adjacent 
properties or public rights of way in the vicinity of the proposed sign 
district. 

Review of pertinent lighting regulations, and the best practices for lighting 
design recommended by the Illuminating Engineering Society of North 
America (IESNA) and other agencies.  

Discussion of significance thresholds with respect to off-site illuminated 
signs. 

1. Recommendations  
The following issues should be addressed in the West Hollywood Sunset Strip Sign District 
to facilitate an appropriate process of submittal, review, and approval for new or 
converted illuminated signs.     

Lighting impact issues are focused around two key subjects:  Light Trespass and Glare. 

• Light Trespass1 is the light that falls on a property but originates on an adjacent 
property.  Light Trespass is measured in terms of illuminance (foot-candles or metric units 
lux), and can be measured at any point and at in any direction.    Where Light Trespass is 
evaluated the illuminance is measured perpendicular to the source of light, toward the 
source of light, at the property line, or the location where light is causing an issue, such as 
a residential window or balcony.   

• Glare2 occurs when either the luminance is too high or the range of brightness in 
a visual field is too large.   A bright light source, such as a flood light or street light, viewed 
against a dark sky may be uncomfortable to look at, and may create a temporary sensation 
of blindness, which is referred to as disability glare.   Glare is evaluated by measuring the 
luminance (footlamberts or metric units candelas/m2) at the source of light, such as a 
digital display, in comparison to the surrounding adjacent luminance.  The term which 
describes the extent of Glare at an observer position for a view is referred to as contrast, 
and is determined by the variation of luminance within the field of view.  “High,” 
“Medium,” and “Low” contrast are terms used to describe contrast ratios.  The ratio of 
peak measured luminance to the average within a field of view: contrast ratios greater 
than 30:1, between 10:1 and 30:1, and below 10:1, respectively.  Contrast ratios above 30:1 
are generally uncomfortable for the human eye to perceive.  Any source luminance that is 

                                                   
1 IESNA Handbook, 10th Edition, 19.3: Light Pollution and Trespass, page 19.7 
2 IESNA Handbook, 10th Edition, 4.10: Glare, page 4.25 
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more than 50 times the adjacent background will be viewed as prominent, and may be 
viewed as distracting.    

Illumination limits should be clearly stipulated in the Sign District regulations to prevent 
signs that create excessive Light Trespass and/or Glare, to allow the illuminated sign 
conversions to be evaluated efficiently, and provide a consistent lighting performance 
standard for property owners, applicants, and the general public.  Currently there is no 
regulation of these lighting factors within the City of West Hollywood Municipal code.  
Clear standards would improve the operations for digital off-site signage process for all 
parties. 

The IESNA lists multiple visual factors3 which affect human cognitive recognition of visual 
signals, including the brightness of the source, size of the image, and the rate of change 
in the brightness. High contrast signs may increase driver distraction by elevating the 
prominence of these signs above traffic signals or other critical roadway 
information.   Limiting sign luminance to result in medium contrast will increase the safety 
for drivers by ensuring the most critical traffic information will be the most prominent 
within the field of view. 

West Hollywood Lighting Regulations 
We recommend the City develop new lighting standards within the Sign District 
regulations to limit Light Trespass and Glare consistent with the current State and National 
standards.  These State and National standards are designed to limit light pollution and 
off site lighting effects.   

Reference standards include the California Energy Code (CalGreen), ASHRAE 90-75, the 
U.S. Green Building Council, and model lighting ordinances provided by the Illuminating 
Engineering Society of North America (IESNA) and the International Dark Sky 
Organization.   Various aspects of these standards are included in local regulations to 
improve the outcomes of any approved project and avoid future disputes or legal 
challenges to proposed lighting plans.   Standards suggested below will allow sufficient 
sign brightness and flexibility for the sign owners and advertisers, while minimizing the 
off-site negative effects of Light Trespass and Glare. 

Lighting Zone Designation LZ 4 
The Sunset Strip is an existing urban commercial zone with extensive nighttime use, 
including restaurants, entertainment, and outdoor advertising.  Current best practices for 
lighting standards recognize the unique issues related to areas of high volume night time 
use versus areas where the primary use is residential. The California Energy Code (CEC) 
includes designations for Lighting Zones (LZ) 1 through 4 , included below in Appendix A, 
which correspond to the Light Trespass recommendations within the IESNA 10th Edition 
Handbook, Table 26.4, included in Appendix B.    

                                                   
3 IESNA Handbook, 10th Edition, 4.2: Basic Parameters, page 4.4 
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All urban areas within California are designated Lighting Zone 3 as default under the CEC, 
which limits the Light Trespass to 8 lux (0.74 footcandles).  Per the CEC,  California Building 
Energy Efficiency Standards, Section 10-114, page 40, 41., the designations for outdoor 
lighting zones in urban areas are as follows: 

 

“The default for urban areas, as defined by the U.S. Census Bureau, is Lighting Zone 3.  
Local AHJs (Authorities Having Jurisdiction) may designate areas to Lighting Zone 4 for 
high intensity nighttime use, such as entertainment or commercial districts or areas with 
special security considerations requiring very high light levels.”   

CEC Lighting Zone 4 allows higher illuminance for Light Trespass for building and 
illuminated signs in areas of High Ambient Lighting, defined by the IESNA as “areas of 
human activity where the vision of human residents and users is adapted to high light 
levels. Lighting is generally considered necessary for safety, security and/or convenience 
and it is mostly uniform or continuous.”     We recommend the City of West Hollywood 
designate the Sunset Strip District to be Lighting Zone 4 to allow higher illuminance values 
for Light Trespass under the CEC standards, which apply to all exterior lighting for 
building and illuminated signs.   

Procedures for lighting zone designation changes are summarized in CEC Section 10-114 
– DETERMINATION OF OUTDOOR LIGHTING ZONES AND ADMINISTRATIVE RULES 
FOR USE, which stipulates the local jurisdiction may implement changes to the Lighting 
Zone Designation as follows: 

“(c) Amending the Lighting Zone Designation. A local jurisdiction may officially 
adopt changes to the lighting zone designation of an area by following a 
public process that allows for formal public notification, review, and 
comment about the proposed change. The local jurisdiction may 
determine areas where Lighting Zone 4 is applicable and may increase or 
decrease the lighting zones for areas that are in State Default Lighting 
Zones 1, 2 and 3, as specified in TABLE 10-114-A. 

(d) Commission Notification, Amended Outdoor Lighting Zone Designation. 
Local jurisdictions who adopt changes to the State Default Lighting Zones 
shall notify the Commission by providing the following materials to the 
Executive Director: 

1. A detailed specification of the boundaries of the adopted Lighting 
Zones, consisting of the county name, the city name if any, the zip 
code(s) of the re designated areas, and a description of the physical 
boundaries within each zip code; 

2. A description of the public process that was conducted in adopting 
the Lighting Zone changes; and 

3. An explanation of how the adopted Lighting Zone changes are 
consistent with the specifications of Section 10-114. 
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(e) The Commission shall have the authority to not allow Lighting Zone 
changes which the Commission finds to be inconsistent with the 
specifications of Section 10-114.” 

By comparison, the Los Angeles Municipal Code (LAMC) defines a substantially higher 
Sign Illuminance Light Trespass maximum of 32.3 lux (3.0 footcandles) versus the CEC 
standards for Zone 3 or 4 (see section 2.2 below).   The LAMC is 4 times higher than the 
CEC Zone 3 Light Trespass and 2.14 times higher than the Lighting Zone 4.  While the LZ4 
value is much less than the current LAMC maximum, the CEC standard is well defined and 
supported by the IESNA and ASHRAE, and other independent lighting organizations such 
as the International Dark Sky Organization and U.S. Green Building Council. 

2. Analysis of Sunset Strip Lighting  
The development of the lighting regulations noted above is recommended based upon 
an evaluation of the existing conditions along the Sunset Strip, the proposed conversion 
of a portion of the existing illuminated sign billboards to digital illuminated signs, and the 
proposed addition of new illuminated signs at selected sites along the Sunset Strip. 

Existing Lighting Conditions 
The existing lighting conditions along the Sunset Strip include a variety of light sources 
which contribute to a brightly illuminated outdoor urban environment.    The streets and 
sidewalks along the Sunset Strip have a relatively high illumination consistent with the 
vehicular design standards for a high volume arterial street.   The public right of way is 
surrounded on both north and south with commercial properties where parking lot lights 
and exterior building lighting is frequent.  Within this well illuminated context, the lighted 
billboards and signs are prominent, but not excessively bright in comparison to their 
surroundings.    

Residential properties to the north and south along the Sunset Strip are generally set back 
behind the commercial properties that front onto Sunset.  The slope north and south of 
Sunset significantly affects the visibility of the signs from residential properties.  To the 
north, the residential properties are usually well above the elevation of the Sunset Strip, 
and in most locations, above the top elevation of the illuminated signs.   To the north of 
Sunset, the ambient light levels at residential streets and properties are very low, therefore 
the light incident at these residential properties from the signs may be substantial.   
However, most of the existing illuminated signs are located and directed such that there 
are few locations where signs project significant Light Trespass or Glare.   The distances 
to adjacent residential properties varies considerably.  The properties within close 
proximity are 250 feet to 300 feet away from the existing signs on the Sunset Strip. 

To the south of the Sunset Strip, the residential properties are below the elevation of the 
Sunset Strip and well below the elevation of the illuminated signs.  Signs located on the 
south side of the Sunset Strip have the potential to create Light Trespass and or Glare due 
to the difference in elevation.   Most of the existing illuminated signs are located and 
directed such that there are few locations where signs project significant Light Trespass 
or Glare to adjacent residential properties. 
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Future Lighting Conditions 
Future proposed signs may cause Light Trespass or Glare with respect to the following 
variables: 

The sign light source (LED, metal halide lamps, or other technology) projects 
toward an adjacent property, and is close enough (immediately adjacent to or less 
than 250 feet away) to create substantial illuminance at a residential property line. 

The sign surface area is large enough to create substantial illuminance at an 
adjacent residential property line. 

The sign surface is bright enough to create Glare, or high contrast conditions, 
when the sign surface luminance is compared to the surrounding surface 
luminance. 

North facing (northeast to northwest) signs from the south side of Sunset Strip may 
be a source of Glare to residential properties to the north of The Sunset Strip. 

Signs along the south side of Sunset may create Light Trespass illuminance to 
residential zoned properties down the slope, south of the Sunset Strip, adjacent 
to or within 250 feet of the sign. 

The following regulatory criteria will limit the Light Trespass and Glare impacts of the 
proposed illuminated signs: 

Light Trespass sign illuminance must be less than the LZ4 value of 1.4 footcandles  at 
adjacent residential zoned property lines.   

Sign luminance maximum 300 candelas/m2 will reduce Glare to below high contrast 
conditions. 

The following formula describes the relationship between the Light Trespass illuminance   
measured in footcandles (fc) at any property line, the Sign Luminance (cd/m2), the Sign 
Area (ft2), and the distance (ft) from the sign to the property line.  

 

 

 

To comply with these regulations, signs will be either greater than 250 feet from a 
residential use, or reduced sign area, or reduced sign luminance. 

3. Review of Lighting Regulations 
Exterior lighting for signs is regulated throughout California by the local municipal code 
and the state energy, building, and vehicle codes.  Pertinent lighting sections are 
summarized and discussed for the City of West Hollywood Municipal Code, the City of 
Los Angeles Municipal Code, City of Los Angeles Sign Use Districts, the State of California 
Green Building Code, and State of California Vehicle Code. 
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City of West Hollywood Municipal Code 
The City of West Hollywood has established various codes and design guidelines that 
regulate the design of outdoor lighting and signs.  Several code sections that regulate 
outdoor lighting are listed below: 

West Hollywood Municipal Code contains guidelines for exterior building lighting and 
exterior sign illumination as follows: 

Sections G-12.040 and G-34.250 define requirements for On Site Signage and Buildings.  
Because the proposed Sunset Strip Off-Site Signage Policy pertains to off-site signs and 
Sections G-12.040 and G-34.250 consist of design guidelines for on-site signs, these 
sections of the Municipal Code to not directly apply to the signs that would be regulated 
by the proposed project. However, the factors identified in the Municipal Code are 
pertinent to the evaluation of any potential lighting impact in that the Code stipulates 
Light Trespass and Glare restrictions. 

City of West Hollywood Municipal Code, Section G-12.040 Building Design and 
Architecture.  

6. Lighting. 

f.    All lighting should be shielded to confine light spread within the site 
boundaries. 

j.     Illuminate signs and billboards from above, not below. 

City of West Hollywood Municipal Code, Section G-34.250 Sign Illumination. 

Shield the light source. Whenever direct lighting fixtures are used 
(fluorescent or incandescent), care should be taken to properly shield the 
light source to prevent Glare from spilling over into residential areas and 
any public right-of-way. Signs should be lighted only to the minimum level 
required for nighttime readability. 

Los Angeles Municipal Code 
The City of Los Angeles regulates lighting with respect to building and safety, 
transportation, and Light Trespass (i.e., the spillover of light onto adjacent residential 
properties).   Since the City of West Hollywood does not specify Light Trespass values at 
the property line of a residential zoned property, the LA Municipal Code is frequently used 
as the basis of developing a Significance Threshold for a lighting analysis.  The following 
sections of the LA Municipal Code specify limits for exterior lighting: 

Exterior lighting, such as streetlights and illuminated signs are regulated by the Los 
Angeles Municipal Code (LAMC).  Applicable regulations include the following:   

LAMC Chapter 1, Article 4.4, Sec. 14.4.4 E.  No sign shall be arranged and 
illuminated in such a manner as to produce a light intensity greater than 3 foot-
candles above ambient lighting, as measured at the property line of the nearest 
residentially zoned property. 
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California Code of Regulations, Title 24 
Title 24 of the California Code of Regulations (CCR), also known as the California Building 
Standards Code, consists of regulations to control building standards throughout the 
State.  The following components of Title 24 include standards related to lighting: 

California Building Code (Title 24, Part 1) and California Electrical Code (Title 24, Part 3) 

The California Building Code (Title 24, Part 1) and the California Electrical Code (Title 24, 
Part 3) stipulate minimum light intensities for safety and security at pedestrian pathways, 
circulation ways, and paths of egress.  All exterior lighting will comply with the 
requirements of the California Building Code and California Electrical Code. 

California Energy Code (Title 24, Part 6) 

The California Energy Code (CEC) stipulates allowances for lighting power and provides 
lighting control requirements for various lighting systems, including illuminated signs (see 
Appendix C and D herein), with the aim of reducing energy consumption through efficient 
and effective use of lighting equipment.   

Section 130.3 – SIGN LIGHTING CONTROLS (herein as Appendix E) sets forth 
requirements for Sign Lighting Controls.  All signs must comply with these requirements 
including a sign ON both and day and night must include a minimum 65 percent dimming 
at night.   

Section 140.8 of the CEC (herein as Appendix F) sets forth lighting power density 
restrictions for signs. 

California Green Building Standards Code (Title 24, Part 11) 

The California Green Building Standards Code, which is Part 11 of Title 24, is commonly 
referred to as the CALGreen Code.  Paragraph 5.1106.8, Light pollution reduction, 
requires that all non-residential outdoor lighting must comply with the following:  

The minimum requirements in the CEC for Lighting Zones 1–4 as defined 
in Chapter 10 of the California Administrative Code as noted above; and 

Backlight, Uplight and Glare (BUG) ratings as defined in the Illuminating 
Engineering Society of North America’s Technical Memorandum on 
Luminaire Classification Systems for Outdoor Luminaires identified as 
IESNA TM-15-07 Addendum A; and 

Allowable BUG ratings not exceeding those shown in Table A5.106.8 in 
Section 5.106.84 of the CALGreen Code (excerpt included in the Appendix 
H of this Study); or 

                                                   
4 Table 5.106.8, Footnote 2 defines the location of the Property Line for the purpose of evaluating compliance
with the BUG ratings and provides that: “For property lines that abut public walkways, bikeways, plazas and
parking lots, the property line may be considered to be 5 feet beyond the actual property line for purpose of
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Comply with a local ordinance lawfully enacted pursuant to Section 101.7, 
whichever is more stringent. 

California Vehicle Code, Division 11. Rules of the Road 
Chapter 2, Article 3 of the California Vehicle Code stipulates limits to the location of light 
sources that may cause glare and impair the vision of drivers. 

ARTICLE 3. Offenses Relating to Traffic Devices [21450 - 21468] (Article 3 enacted 
by Stats. 1959, Ch. 3.), Section 21466.5.  No person shall place or maintain or 
display, upon or in view of any highway, any light of any color of such brilliance as 
to impair the vision of drivers upon the highway. A light source shall be considered 
vision impairing when its brilliance exceeds the values listed below. 

The brightness reading of an objectionable light source shall be measured with a 
11/2-degree photoelectric brightness meter placed at the driver’s point of view. 
The maximum measured brightness of the light source within 10 degrees from the 
driver’s normal line of sight shall not be more than 1,000 times the minimum 
measured brightness in the driver’s field of view, except that when the minimum 
measured brightness in the field of view is 10 foot-lamberts or less, the measured 
brightness of the light source in foot-lambert shall not exceed 500 plus 100 times 
the angle, in degrees, between the driver’s line of sight and the light source. 

Utilizing the proposed limits to sign brightness outlined in Section 2.2 above will ensure 
the signs are well below the California Vehicle Code requirements.  This analysis assumes 
the worst case, most conservative, condition where the Project signs would be within the 
centerline of the driver’s field of view, and the angle noted above is 0.  For this worst case 
condition the maximum allowable luminance is 500 fL.   Therefore the threshold for night 
luminance is a maximum 500 fL for the California Vehicle code. 

In Section 2.2 above, illuminated signs are recommended to not exceed a maximum 
surface brightness of 300 candelas/m2.  Calculating the equivalent sign luminance by 
converting to English units from metric units, 300 candelas/m2 equals 87.6 fL.  The 
illuminated sign brightness will not exceed 87.6 fL, which is far less than the 500 fL 
maximum.  Therefore, at night the illuminated signs will not exceed the 500 fL threshold 
and will not introduce a new source of glare as defined by the California Vehicle Code, 
Article 3. 

IESNA Recommended Practices 
The Illuminating Engineering Society of North America (IESNA) recommends illumination 
standards for a wide range of building and development types.  These recommendations 
are widely recognized and accepted as best practices and are therefore a consistent 
predictor of the type and direction of illumination for any given building type.   For all 
areas not stipulated by the regulatory building code, municipal code or specifically 

                                                   
determining compliance with this section. For property lines that abut public roadways and public transit
corridors, the property line may be considered to be the centerline of the public roadway or public transit
corridor for the purpose of determining compliance with this section.” See Appendix H. 
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defined requirements, the IESNA standards are used as the basis for establishing the 
amount and direction of light for the Project. 

The IESNA 10th Edition Lighting Handbook defines Outdoor Lighting Zones relative to a 
range of human activity versus natural habitat.  Table 26.4, Nighttime Outdoor Lighting 
Zone Definitions, included in Appendix C of this Study, establishes the Zone designation 
for a range of existing lighting conditions, from low or no existing lighting to high light 
levels in urban areas.  Table 26.4 is referenced by the CEC in sections 10-114 and 140.7 
relative to allowable energy use for outdoor lighting.  In addition, the IESNA 10th Edition 
Lighting Handbook defines Recommended Light Trespass Limits in Table 25.5, included 
in the Appendix C hereto, relative to the Outdoor Lighting Zones.  The Recommended 
Light Trespass Illuminance Limits describe the maximum Light Trespass values in Lux at 
the location where trespass is under review.  As noted above, the CEC stipulates that all 
urban areas in California are designated as Lighting Zone 3.  IESNA Table 25.5, lists a Pre-
curfew 8 Lux (0.74 footcandles) maximum at the location where trespass is under review 
for Zone 3.   

4. Significance Threshold 
The recommended lighting regulations identified in Section 2.2 above will ensure that 
significant light or glare impacts will not occur as a result of the Sunset Strip Off-Site 
Signage Policy.  Appendix G of the California Environmental Quality Act (CEQA) 
Guidelines (14 California Code of Regulations, Sections 15000–15387) provides a set of 
sample questions to evaluate impacts with regard to aesthetics, including light and glare.  
The question that pertains to light and glare is as follows:  

Would the project: 

Create a new source of substantial light and glare which would adversely 
affect day or nighttime views in the area? 

In the context of this question from Appendix G of the CEQA Guidelines, the 
determination of significance takes into account the following factors: 

The change in ambient nighttime levels as a result of project sources; and 

The extent to which project lighting would spill off the project site and 
affect adjacent residential zoned properties. 

Implementation of the lighting regulations in Section 2.2 will prevent a significant impacts 
with regard to artificial light or glare because:  

The Project will not exceed 1.4 foot-candles at the property line of a 
residential zoned property and will therefore not adversely change the 
ambient light level at residential properties. 

The Project will not exceed 300 cd/m2 and will therefore not create new 
high contrast conditions visible from a field of view from a residential zoned 
property or driver on Sunset Boulevard.  
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California Building Energy Efficiency Standards, Section 10-114. 
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The IESNA 10th Edition Lighting Handbook, Table 26.4, Nighttime Outdoor 
Lighting Zone Definitions 

 

 

 

 

 

 

 

 

 

 

 

 

The IESNA 10th Edition Lighting Handbook, Table 26.5, Recommended Light Trespass 
Illuminance Limits 
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 California Building Energy Efficiency Standards, Section 100.6-Signs. 
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California Building Energy Efficiency Standards, Section 100.6-Definitions. 
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California 2016 Building Energy Efficiency Standards, Section 130.3-
SIGN LIGHTING CONTROLS. 
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California 2016 Building Energy Efficiency Standards, Section 140.8-
REQUIREMENTS FOR SIGNS. 
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California 2016 Building Energy Efficiency Standards, Section 141.0- 
ADDITIONS, ALTERATIONS, AND REPAIRS TO EXISTING … 
OUTDOOR LIGHTING, AND TO INTERNALLY AND EXTERNALLY 
ILLUMINATED SIGNS. 
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Table A5.106.8 in Section 5.106.8  of the CALGreen Code 
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EXPERIENCE

33 Years with Francis Krahe & Associates 

37 Total Years Experience 

ACADEMIC DEGREE

Bachelor of Architectural Engineering, 1979 

Pennsylvania State University 

University Park, Pennsylvania

PROFESSIONAL AFFILIATIONS

Professional Electrical Engineer, California, New 

York

International Association of Lighting Designers 

(IALD)

Illuminating Engineering Society (IES)

Urban Land Institute

American Institute of Architects Los Angeles

American Society of Solar Energy

U.S. Green Building Council

 AWARDS 

2016 IES Award of Excellence, Taylor Center for 

Performing Arts, Mount Royal University

2016 Loews Chicago Hotel

2016 UCSD Biomedical Research Facillity II

2014 IES Award of Merit, Jacobs Engineering HQ

2014 IES Award of Merit, Wilshire Blvd. Temple

2012 IES Award of Merit, McAfee Headquarters

2011 IES Award of Merit, Los Angeles Trade Tech

2010 IES Award of Merit, LMU Hannon Library

Francis J. Krahe, PE/IALD/IES/LC

BIOGRAPHY

Mr. Krahe established Francis Krahe & Associates in 

1983 to provide a innovative approach to lighting 

design and engineering. As an architectural engi-

neer he shaped the firm to pursue his perspective 

on the relationship between quality design and the 

business of architecture and building construction. 

Since the firm’s inception, his understanding of the 

impact and power of dramatic, creative lighting 

solutions has produced projects where lighting has 

enhanced and embellished the architecture. These 

same projects were equally successful in meeting 

the clients’ budget and schedule. Mr. Krahe’s re-

sponsibility is to insure that every project meets or 

exceeds the client’s expectations. 

Mr. Krahe is an experienced expert with respect 

to illumination engineering and design for large 

scale projects and urban plans.  He has designed 

city wide lighting master plans, street lighting and 

street scape plans, and large scale institutional and 

commercial projects.  He has authored lighting or-

dinances and specific plan regulations, and partici-

pated in over 20 environmental impact studies with 

respect to night time illumination.

The unique design quality delivered by Francis 

Krahe & Associates is a result of his lighting design 

solutions for a spectrum of projects including civic 

venues, corporate headquarters, commercial office 

buildings, hotels, museums, laboratory and research 

facilities, airports and transit systems, and retail in-

teriors.
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Lighting Environmental Impact Reports  

Westfield Promenade, Woodland Hills, CA, Westfield, Latham & Watkins

Figueroa Convention Center Hotel, Downtown Los Angeles, CA, Lightstone Group

Mixed Use Project EIR Study, Downtown Los Angeles, CA, Spectrum Group

Retail Development EIR Study, Hollywood, CA, Liner Law LLC

Mixed Use Project EIR Study, Downtown Los Angeles, CA, Greenland 

Mixed Use Project EIR Study, Downtown Los Angeles, CA, Liner Law, LLC, Hazens Group

Los Angeles Football Club EIR Study, Latham & Watkins

8228 Sunset Blvd. Signage EIR Study, West Hollywood, California 

9015 Sunset Blvd. Signage EIR Study, West Hollywood, California

Pepperdine University EIR, Malibu, California

Archer School for Girls EIR, Los Angeles, California

Wilshire Blvd. Temple EIR, Los Angeles, California

NBC Universal City Lighting Plan EIR, Universal City, California

8410 Sunset Blvd. Signage EIR Study, West Hollywood, California 

8801 Sunset Blvd. Signage EIR Study, West Hollywood, California

Dark Sky Ordinance & EIR for the City of Calabasas, California

Aliso Creek Area Redevelopment Site EIR, Aliso Creek, California 
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APPENDIX E 
Traffic Memorandum 
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Subject: Updated Digital Off-Site Signage Analysis Addressing Traffic Safety  

Ref: LA14-2717.00 

Sunset 
Boulevard Off-Site Signage Policy.
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Sunset Boulevard 
Off-Site Signage Policy 

Animation and Movement 

The draft Sunset Boulevard Off-Site Signage Policy allows animation but prohibits moving patterns that use 
stroboscopic or flashing images, prohibits signage that could be confused with traffic control devices, and only 
permits moving patterns from sunrise to 2:00 AM. Additionally, the recommendations described in the May, 
2017 memorandum by the lighting engineering firm Francis Krahe & Associates focus on reducing contrast as 
an effective means of avoiding potential distraction in a highly urban area. 

Placement and Spacing 

The Sunset Boulevard Off-Site Signage Policy limits the total number of signs along the 1.6-mile corridor to 
20, and spaces the digital signs across seven zones of approximately 2-3 blocks each, along the West Region, 
Central Region, and East Region of Sunset Boulevard. 
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Text Size and Amount 

The Sunset Boulevard Off-Site Signage Policy does not currently specify text size but could consider setting a 
minimum text size standard based on the guidelines set forth in the United States Sign Council’s 2006 Sign 
Legibility Rules of Thumb (available online at http://www.usscfoundation.org/USSCSignLegiRulesThumb.pdf). 
The policy prohibits scrolling text. The recommendations from Francis Krahe & Associates focus on reducing 
contrast as an effective means of avoiding potential distraction in a highly urban area. 

Illuminance and Luminance 

The Sunset Boulevard Off-Site Signage Policy sets the maximum illuminance levels at 1.4 foot candles at 
adjacent residential zones property lines. Although this maximum level exceeds the recommendations of 0.8 
foot candles, it was developed based in part on a review of the 2016 CALGreen Calfornia Building Code, Los 
Angeles Municipal Code, which specifies a maximum of 3 foot candles in special signage districts, and the 
applicable recommendations from the IESNA. The Illuminating Engineering Society of North America (IESNA) 
defines Nightime Outdoor Lighting Zones, where LZ4 refers to “areas of human activity where the vision of 
residents and users is adapted to high light levels, and where illuminance should not exceed 15 lux (1.4 
footcandles) at adjacent residential property lines where light trespass would be significant.   Similar standards 
apply with respect to drivers vision:  where the drivers vision is adapted to high ambient luminance, sign 
luminance will be a lower contrast to the surrounding surfaces and will be less prominent, therefore cause less 
distraction.  This analysis was conducted by Francis Krahe & Associates, and the recommendations are 
documented in the May, 2017 memorandum. 

Message Sequencing  
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Although animated content is permitted in the draft Sunset Boulevard Off-Site Signage Policy, message 
sequencing is not addressed explicitly permitted or prohibited, but scrolling text is prohibited. The 
recommendations from Francis Krahe & Associates focus on reducing contrast rather than regulating 
advertising content as an effective means of avoiding potential distraction.  

Message Hold Time 

The draft Sunset Boulevard Off-Site Signage Policy requires that static and animated messages are refreshed 
no more frequently than every 16 seconds to account for the average vehicle speed of 32-35 miles per hour. 
The recommendations from Francis Krahe & Associates focus on reducing contrast as an effective means of 
avoiding potential distraction in a highly urban area. 

Transition Method and Duration 

The draft Sunset Boulevard Off-Site Signage Policy permits animated messages, and requires a fade rate of at 
least one second between messages. The draft Policy also requires animated content to avoid edits at a rate 
of more than one edit every three seconds.  

Area of Digital Sign 
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The draft Sunset Boulevard Off-Site Signage Policy establishes a maximum size for digital billboards of 1,000 
square feet in total area unless it is converted from an existing billboard that is greater than 1,000 square feet, 
in which case it may be the size of the existing traditional billboard, not to exceed 1,200 square feet.  

Operations 

The draft Sunset Boulevard Off-Site Signage Policy regulates digital billboard operations in the following ways:  

Digital billboards shall have control systems that enable programmed coordination between digital 
billboards owned or operated by different individuals 

On-site sound is permitted only during special events, subject to prior approval 

Animated sequences that result in visible brightness change over more than 10% of the total display 
area at a greater rate of three changes per second are prohibited 

Maximum luminance levels differ by time of day and ambient lighting conditions to minimize contrast. 
Automatic sensors are required that adjust sign luminance in relation to changes in ambient 
illuminance. 

Digital billboard operators are required to submit monitoring reports to the Community Development 
Department on a regular basis (at specified intervals after installation, and then annually for the 
duration of the sign’s operation)
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Planning & Environmental Law: Issues 
and decisions that impact the built and natural environments.  

Transportation Research 
Record. 

Traffic Injury Prevention

Applied Ergonomics

Federal Highway Administration

Ergonomics
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Handbook of Driving Simulation for Engineering, Medicine and Psychology.

Federal 
Highway Administration

Zoning Practice

Proceedings of the 16th International Conference Road Safety on Four 
Continents; Beijing, China, 15-17 May 2013

Transportation Research Record
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EXHIBIT A - PART II 
FLASHING GUIDELINES 

A. Flashin& lma�s (e.�., strobjn,, Hashin� li�hts). Flashing and flickering images in color or black and white,
whi.ch result in visible screen brightness changes of more than ten percent (10%) screen area at a rate
exceeding three (3} flashes per second, should be avoided completely.

Moderate repetitive changes in screens brightness exceeding ten percent (10%) screen area are acceptable
provided the difference in brightness over any two (2) consecutive frames in a sequence does not exceed
ten �rcent (10%), This is measured as the difference in brightness between the lighter and corresponding
darker image area expressed as a percentage of the brighter image. Brightness changes grater than ten
percent (10%) will produce a visible "fJash" and in this case only one (1) flash will be allowed in any nine-­
frame period.

Brightness level changes exceeding ten percent (10%) are also acceptable in small areas. Up to ten percent
(IQ'l/4) of the screen, either a single area of a sum of smaller parts, may change at any rate or brightness
level.

Flashes involving highly saturated red should be avoided.

B. Fast Cutting. A void rapidly changing image sequences that result in a visible brightness change over more
than ten percent (10%) of the screen area, at a greater rate than three (3) changes per second. An image,
which changes every nine (9) frames or more, irrespective of its brightness or screen area is acceptable.

C. Static Patterns. Regular patterns, which cover more than ten percent (10%) of the screen area, should be
avoided. A single pattern cycle may consist of distinct vertical, horizontal, diagonal, circular, radial line of
bar segments followed by a segment of different brightness. Pattern cydes which are repeated can form
grid patterns. A void patterns which produce the equivalent of ten (10) to forty ( 40) cycles across the screen
and the difference in screen brightness between any two (2) adjacent segments exceed teo percent (10%).

D. MovinB Patterns. Moving patterns, which flow smoothly across, into or out of the screen in one (1)
direction, are not considered hazardous. However, a moving pattern, which changes direction, oscillates,
flashes or reverses in contrast, should be avoided. Pattern contrast reversals using fully saturated red are
not allowed.
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