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The Art Center College of Design South Campus desires to install a Digital Gallery while minimizing 
any light impacts to adjacent and surrounding residential neighboring properties.  Francis Krahe & 
Associates Inc. is pleased to present this Lighting Study which evaluates the proposed Digital 
Gallery lighting at 1111 S Arroyo Parkway, in Pasadena, California (Project).   The Digital Gallery is 
an 8,000 square feet LED surface for display of graphics and video images.  This Study includes the 
following discussion topics: 

 Analysis of the parameters that affect Light Trespass or Glare at adjacent 
properties in the vicinity of the proposed Project. 

 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.  

 Illuminance Light Trespass Calculations for the Project, including two 
configurations of LED Digital Displays:   

Alternative A:   The Alternative A plan concentrates 8,000 square feet of LED 
surface on the east facade elevation of the Project Site along S Arroyo Parkway.  
The Project Lighting Plan includes an LED surface, 40 ft. tall x 200 ft. long, with 
maximum height of 96 feet above grade.  The Alternative A plan represents the 
most conservative analysis of the Project since the entire LED surface is facing east 
and directed toward the nearest residential properties.   

Alternative B:  Alternative B distributes the 8,000 square feet LED surface on the 
east and south facade elevations of the Project Site.  The Project Lighting Plan 
includes an LED surface, 26.67 ft. tall by 100 ft. along the Glenarm Street Elevation 
and 26.67 ft. tall x 200 ft. long along the S Arroyo Parkway Elevation.  The maximum 
mounting height of the LED surface is 96 feet above grade.   

1. Summary 

Exterior lighting impact issues are focused around two key subjects:  Light Trespass and Glare.   
These two technical terms are defined by the Illuminating Engineering Society of North America 
(IESNA) as follows: 

• 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 more 
than 50 times the adjacent background will be viewed as prominent, and may be viewed as 
distracting.    

                                                         
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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The Project will not create an adverse lighting effect at surrounding residential use properties with 
respect to Light Trespass and Glare due to the following factors: 

1. The Project Lighting Plan includes up to 8,000 sf of LED within the Digital 
Gallery.   

2. The Project Lighting Plan limits light trespass illuminance to less than 
0.74 fc at adjacent residential properties.     

2. Review of Lighting Regulations & Reference Standards 

Exterior lighting is regulated throughout California by the local municipal code and the state 
energy and building codes.  Pertinent lighting sections are presented in the following paragraphs 
to summarize the applicable sections of the City of Pasadena Municipal Code, the State of 
California Green Building Code, and the California Energy Code (CalGreen).  In addition, the 
following Technical Reference Standards are summarized below, including model lighting 
ordinances provided by the Illuminating Engineering Society of North America (IESNA) and the 
International Dark Sky Organization, ASHRAE 90-75, and the U.S. Green Building Council.   Various 
aspects of these Standards are adopted in local regulations to improve the outcomes of any 
approved project and avoid future disputes or legal challenges to proposed lighting plans.   These 
Standards are formulated to balance the requirements of property owners for sufficient illumination 
and flexibility for the use of their property, while minimizing the off-site negative effects of Light 
Trespass and Glare.   

The City of Pasadena adopts the State of California Green Building Code and the California Energy 
Code, therefore the illuminance values stipulated by these codes will be applied to this Project.  
The California Green Building Standards Code (Title 24, Part 11), Paragraph 5.1106.8, Light 
pollution reduction, requires that all non-residential outdoor lighting must be less than 0.74 fc at 
the property line for this City (Lighting Zone 3), and must comply with the 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. 

 City of Pasadena Municipal Code 

Light Trespass illuminance limits are generally guided by the local Municipal Code or State of 
California building or energy codes.  The City of Pasadena Municipal Code does not include 
specific limits to light trespass illuminance or glare.  The following sections include regulations 
regarding exterior lighting related to outdoor advertising and signs, including number of 
illuminated signs and  hours of operation.  
13.08.010 – Outdoor advertising and decorative lighting 

Except as herein otherwise provided, no person, firm or corporation in the city shall at any time 
make, cause or permit any use of electrical energy for lighting of billboards, signs, advertising 
goods or services, or to identify the providers of goods or services, displays of goods, objects or 
designs symbolic of commercial enterprises, trademarks or logo, or motors or devices to rotate or 
move advertising signs or operate pumps or other devices in fountains which are primarily 
decorative, building floodlighting, architectural or decorative lighting or lights used for 
landscaping, or any similar form of lighting based upon the use of electrical energy. 

(Ord. 5186 § 1(A), 1974)  

13.08.020 - Window and display lighting —When. 

Notwithstanding the provisions of Section 13.08.010, each business establishment may operate its 
window and display lighting and illuminate 2 outdoor signs between the hours of sunset and ½ 
hour after closing or 10:30 p.m., whichever is later, and each billboard may be illuminated between 
the hours of sunset and 10:30 p.m. Each business establishment may operate time/temperature 
signs and, during its normal business hours, operate decorative fountains without lighting and 
devices to rotate or move advertising signs. Each year between Thanksgiving Day and New Years 



 

 
C:\Users\fjkrahe\Dropbox\FKA Projects\CL010 Art Center\CL010 Art Center Lighting 2017 09 22.docx 
9/22/2017  Page 5 

 

Day, Christmas decorations may be illuminated between the hours of sunset and ½ hour after 
closing or 10:30 p.m., whichever is later.  

(Ord. 5186 § 1(B), 1974)  

13.08.030 - Window and display lighting —Decreased. 

When the provisions of Section 13.08.020 are suspended, each business establishment may 
operate its window and display lighting and illuminate 1 outdoor sign between the hours of sunset 
and ½ hour after closing or 10:30 p.m., whichever is later, and each billboard may be illuminated 
between the hours of sunset and 10:30 p.m.  

(Ord. 5186 § 1(C), 1974)  

13.08.040 - Functional outdoor lighting —During day. 

Except as herein otherwise provided, no person, firm or corporation in the city shall make, cause 
or permit any use of electrical energy for the floodlighting of outdoor commercial areas including, 
but not limited to, service stations, used car lots, new car lots, automobile parking lots or similar 
businesses between the hours of sunrise and sunset and when not open for business.  

(Ord. 5186 § 2(A), 1974)  

 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 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 (see Appendix A and B herein), with the aim of 
reducing energy consumption through efficient and effective use of lighting equipment.   

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 
5.106.8 of the CALGreen Code (excerpt included in the Appendix B of this Study); 
or 

 Comply with a local ordinance lawfully enacted pursuant to Section 101.7, 
whichever is more stringent. 

 Lighting Zone Designation LZ 3 

The City of Pasadena is an existing urban zone with extensive nighttime use nearby including 
schools, industrial, retail, restaurant, schools, and residential properties.  Current best practices for 
lighting standards recognize the unique issues related to night time use adjacent to residences 
and other sensitive night time use properties. The California Energy Code (CEC) includes 
designations for Lighting Zones (LZ) 1 through 4, included below in Appendix A, which correspond 
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to the Light Trespass recommendations within the IESNA 10th Edition Handbook, Table 26.4, 
included in Appendix C.    

All urban areas within California are designated Lighting Zone 3 as default under the CEC, which 
limits the Light Trespass to 8 lux or 0.74 fc.  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.”   

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.   

 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. 

 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 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 as noted above in relation 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 or 0.74 fc maximum at the location where trespass is under review for Zone 3.   

3. Significance Threshold 

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:  
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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. 

The Project will not create a significant impact with regard to artificial light or glare because:  

 The Project will not exceed 0.74 fc 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 create new high contrast conditions visible from a field of view 
from a residential zoned property.  

4. Method of Analysis of Project Lighting  

The analysis of the Project Lighting includes evaluation of the existing conditions within and 
surrounding the Project Site, analysis of the illuminance light trespass from the Project at the 
nearest residential properties, and an evaluation of glare from the Project light sources visible at 
residential properties.  

This technical analysis utilizes the performance criteria stipulated above, including the limits to 
maximum LED surface area, luminance and mounting height.  In order to present the most 
conservative, worst case analysis with respect to light trespass and glare, this analysis assumes that 
all Project Lighting will continuously emit the maximum value allowed at full on, white LED.     

 Project Existing Conditions 

The existing lighting at the Project site and surrounding properties is evaluated by way of night site 
observations.  Existing conditions lighting observations were conducted following recommended 
practice procedures defined by the IESNA in RP-33-00 Lighting for Outdoor Environments, TM-10-
00 Addressing Obtrusive Light (Urban Sky Glow and Light Trespass) in Conjunction with Roadway 
Lighting, and TM-11-00 Light Trespass: Research, Results and Recommendations.   

a. Existing Conditions Monitoring Sites 

Monitoring sites are utilized to describe and evaluate the existing lighting conditions at and 
surrounding the Project site to determine the maximum potential impacts that may result from light 
or glare onto adjacent sensitive sites surrounding the Project Site.  All Monitoring Site locations 
are within close proximity of the Project and have views of the Project Site.  Monitoring Sites may 
also be considered existing residential use properties, or may be located adjacent to existing 
residential properties. 

The following criteria are used to select potential Monitoring Site locations:  

Project Light Visibility – Monitoring sites are analyzed that provide direct view of the areas of 
greatest light intensity from the Project. 

Proximity – Monitoring sites at the least distance to the Project are analyzed.  These locations are 
selected because light intensity decreases exponentially with distance. Locations at a greater 
distance will experience less light intensity than nearby locations.   
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Figure 1:  Project Site and Monitoring Site locations 

Figure 1 shows the Project’s location, the Monitoring Site locations, and the properties surrounding 
the Project Site.  The Project Site is shaded green.   Monitoring Site locations were selected to 
evaluate the views to the Project Site from adjacent residential properties and to determine the 
extent and intensity of existing light sources within and surrounding the Project Site.  The 
Monitoring Sites are within the public right of way, adjacent to residences.  These locations are 
representative of the view to the Project Site from the vicinity of the residences surrounding the 
Project Site to the east, southeast, and south.  Figure 1 illustrates the following Monitoring Site 
locations:   

Monitoring Site M1:  

Monitoring site M1 is located at 969 S Marengo Ave on the west side of S Marengo Ave to evaluate 
the Project east elevation and east facing LED surfaces.   The distance to the Project Site east 
exterior façade is approximately 300 ft. from the west property line of 969 S Marengo Ave.  M1 is 
located near residential properties with potential views to the Project Site from south and west 
facing windows at ground floor and upper levels.    

Monitoring Site M2:  

Monitoring site M2 is located at 1021 S Marengo Ave on the east side of S Marengo Ave, to 
evaluate the Project east elevation and east facing LED panels.   The distance to the Project Site 
east exterior façade is approximately 540 ft.   Site M2 is a residential property with potential views 
to the Project Site from the west facing windows at the upper levels.    

  Illuminance Light Trespass Analysis 

The analysis of the Project includes an evaluation of the illuminance light trespass from the Project 
Lighting at the locations where lighting is under review.  

Illuminance light trespass is calculated through the illumination calculation software program AGI.   
This software utilizes the 3-dimensional architectural computer model of the Project, including site 
and building dimensions, exterior materials, in conjunction with the Project Lighting specifications 
to generate an accurate prediction of future illuminance at a specific location.    Project light 
trespass is evaluated with respect to vertical illuminance calculated at the review locations within a 
series of vertical planes, with calculated illuminance data generated at 10 ft. on center.  The 
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calculated data points are offset from the perimeter of the vertical plane by 5 ft., so that the lowest 
data points are 5 ft. above grade, and then 10 ft. on center thereafter.     

Residential properties with views to the Project east facade include 1021 S Marengo Avenue at the 
east side of the S Marengo Avenue right of way and 969 S Marengo Avenue at the west side of the 
S Marengo Avenue right of way.  Vertical calculation planes are illustrated in Figure 2 below.  The 
calculated illuminance at these vertical planes simulate the illumination (fc) captured by light 
meters.  

Incident light (fc) from a source degrades in proportion to the inverse square of the distance from 
the source to the location where lighting is under review.  The illuminance EV (fc) incident at any 
given distance D (ft) from an illuminated surface S (ft2) with uniform surface luminance of L (cd/m2) 
is calculated by the following formula: 

EV =  L       x     S   

 10.76 x D2 

This formula illustrates the reduction in illuminance at any location as the distance increases from 
a light source.   More distant residential properties will receive less light from the Project due to 
the increased distance.  Therefore the Project Lighting will not produce any greater significant light 
trespass impact to any residential properties more distant from the Project property line and or the 
location where lighting is under review. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Glare Analysis 

The analysis of the Project includes an evaluation of glare from the Project visible at sensitive sites. 

Glare is analyzed by comparison of the visible source luminance to the luminance of surrounding 
surfaces and other light sources visible at the sensitive sites.  The glare light source is determined 
from the specified light source product luminance at a particular viewing angle.  The surrounding 
luminance is determined from the existing and baseline luminance. 

Figure 2:  Vertical Plane locations where lighting is under review 
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Luminance is independent of distance for extended area sources, such as large scale LED 
illuminated surfaces, where the viewing locations are relatively close to the light source surface and 
the surface fills a large portion of the field of view.  At viewing locations less than 19 times the 
height or width of the illuminated surface, the sampled area viewed or measured increases with 
distance, cancelling the inverse square losses.   The standard meter for luminance measurement 
utilizes a 3-degree lens, thus the 3 degree view translates to approximately 19.1 times the height 
or width dimension.   At viewing locations beyond 19 times the height or width the illuminated 
surface becomes a point source, and the inverse square relationship will again predict the 
measured luminance or perceived brightness.  The Project Digital Gallery surface dimensions may 
vary, from 20 feet up to 40 feet high.  The range of viewing distances also vary from 300 feet to over 
1500 feet.  The transition distance where the inverse square law applies is 380 feet for LED panels 
20 feet tall, 478 feet for LED panels 25 feet tall, and 764 feet for LED panels 40 feet tall. 

The Project Lighting is analyzed with a constant luminance of 400 cd/m2 for all viewing distances 
up to 1000 feet. 

5. Project Existing Conditions 

The Art Center College of Design South Campus project (Project) is located at 1111 S Arroyo 
Parkway in Pasadena, California (Project Site).  The Project Site is bounded by S Arroyo Parkway to 
the east, Glenarm St to the south, S Raymond Avenue to the west, and commercial use properties 
to the north.  The MTA Gold Line right of way is located immediately to the west of the 1111 S 
Arroyo Parkway building. 

Residential properties with views to the Project east facade are located along S Marengo Ave at 
the east side of the S Marengo Ave right of way from Wallis Street and to the north, and along the 
west side of the S Marengo Ave right of way from 969 S Marengo Ave to the north.  There is existing 
industrial use property to the south of the Project Site immediately south of Glenarm Street.  There 
are limited, long distance views to the Project Site from the south and south west at distances 
greater than 1500 feet from the Project Site. 

 Existing Conditions Monitoring Sites 

Figure 1 shows the Project’s location, the Monitoring Site locations, and the properties surrounding 
the Project Site.  The Project Site is shaded green.   Monitoring Site locations were selected to 
evaluate the views to the Project Site from adjacent residential properties and to determine the 
extent and intensity of existing light sources within and surrounding the Project Site.  The 
Monitoring Sites are within the public right of way, adjacent to residences.  These locations are 
representative of the view to the Project Site from the vicinity of the residences surrounding the 
Project Site to the east, southeast, and south.   

a. Monitoring Site M1:  

Monitoring site M1 is located at 969 S Marengo Ave on the west side of S Marengo Ave to evaluate 
the Project east elevation and east facing LED surfaces.   The distance to the Project Site east 
exterior façade is approximately 300 ft.   M1 is located near residential properties with potential 
views to the Project Site from south and west facing windows at ground floor and upper levels.   
The location of these windows is not accessible from the public right of way.  The view to the Project 
Site may be obstructed by buildings and trees.  The view to the Project Site includes commercial 
properties along the west side of S Marengo Ave and the east side of S Arroyo Parkway, with 
exterior building lighting and on-site parking lighting.  There are City of Pasadena street lights 
along S Marengo Ave and S Arroyo Parkway. 

The intersection of S Marengo Ave with Glenarm St marks a transition from commercial, industrial, 
and institutional type properties adjacent to the Project Site, to residential properties to the east.  
The views to the Project Site from S Marengo Ave include commercial properties along the west 
side of the S Marengo Ave right of way and the east side of S Arroyo Parkway.  The commercial 
properties include exterior building and parking lot lights.     
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Figure 3:  M1 Day View to Project East Facade from S Marengo Ave 

 

 

Figure 4:  M1 Night View to Project East Facade from S Marengo Ave 

 

b. Monitoring Sie M2 

Monitoring site M2 is located at 1021 S Marengo Ave on the east side of S Marengo Ave, to 
evaluate the Project east elevation and east facing LED panels.   The distance to the Project Site 
east exterior façade is approximately 540 ft.   Site M2 is a residential property with potential views 
to the Project Site from the south and west facing windows at the upper levels.   The location of 
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these windows is not accessible from the public right of way.  The view to the Project Site may also 
be obstructed by buildings and trees.  The view includes the commercial properties noted above 
along the west side of S Marengo Ave and the east side of S Arroyo Parkway. 

 

 

Figure 5:  M2 Day View to Project East Facade from S Marengo Ave 

 

 

Figure 6:  M2 Night View to Project East Facade from S Marengo Ave  

 



 

 
C:\Users\fjkrahe\Dropbox\FKA Projects\CL010 Art Center\CL010 Art Center Lighting 2017 09 22.docx 
9/22/2017  Page 13 

 

6. Project Analysis 

 Project Light Trespass Illuminance Analysis 

The Light Trespass analysis evaluates the illuminance (fc) at the property line for the Project 
Lighting Plan.  The Project illuminance is evaluated at the nearest residential property lines within 
a vertical plane from grade to 55 ft. above grade.  The calculated illuminance is evaluated in 
comparison to the illuminance threshold defined above at 0.74 fc above ambient. 

a. Project Alternatives A and B 

Alternative A:   The Alternative A plan concentrates 8,000 square feet of LED panels on the east 
facade elevation of the Project Site along S Arroyo Parkway (see figure 7 below).  The Project 
Lighting Plan includes an LED Screen, 40 ft. tall x 200 ft. long, with maximum height of 96 feet 
above grade.  This plan represents the most conservative analysis of the Project since all of the LED 
panels are facing east and directed toward the nearest residential properties. 

Alternative B:  Alternative B distributes the 8,000 square feet of LED panels on the east and south 
facade elevations of the Project Site.  The Project Lighting Plan includes an LED Screen, 26.67 ft. 
tall by 100 ft. along the Glenarm Street Elevation and 200 ft. long along the S Arroyo Parkway 
Elevation, with maximum height of 96 feet above grade (see figure 9 below).   

b. Project Light Trespass Illuminance 

Table 1 presents the calculated light trespass illuminance for the two alternative plans described 
above and as illustrated in the following figures 7, 8, 9 and 10.  The results of the calculations 
indicate both Alternative A and Alternative B are below the maximum light trespass threshold of 
0.74 fc. 

Table 1:  Project Illuminance (fc) 

 

  

Vertical 
Plane 

Description 
Illuminance 
Vertical fc 

Max Min Average 

Alternative 
A - VP1 

Residential property line 
approximately 371 feet east 
and 117 feet north of the 
Project property line 

0.70 0.20 0.42 

Alternative 
A – VP2 

Residential property line 
approximately 540 feet east 
of Project property Line 

0.60 0.40 0.54 

Alternative 
B - VP1 

Residential property line 
approximately 371 feet east 
and 117 feet north of the 
Project property line 

0.60 0.20 0.35 

Alternative 
B – VP2 

Residential property line 
approximately 540 feet east 
of Project property Line 

0.60 0.30 0.46 
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Figure 7:  Alternative A, Plan 

 

Figure 8:  Alternative A, Illuminance Calculation Rendered View 
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Figure 9:  Alternative B, Plan 

 

 

Figure 10:  Alternative B, Illuminance Calculation Rendered View 

 

 Project Glare Analysis 

Glare from lighting occurs when the light source is visible against a dark background, such as a 
dark sky.  The maximum source brightness is determined by the rated source luminance at night, 
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which for this Project, the maximum night time luminance is 400 cd/m2.  The existing average 
luminance includes City Street lights and illuminated commercial outdoor parking lots with an 
estimated luminance of 15 cd/m2.  Thus, the contrast ratio of the Project to existing ambient 
luminance is approximately 26.7 to 1 maximum.   This contrast ratio evaluates the worst case, most 
conservative operating condition, with the LED surface at all white and maximum 400 cd/m2.  In 
normal use, the LED surface will emit less luminance and a mixture of white, color and black 
background to present images and or text.  Even with the worst-case condition, the Project does 
not exceed 30 to 1 contrast ratio, and does not present a source of glare at adjacent residential 
properties. 

a. Roadway Glare Analysis 

The maximum Project Sign luminance of 400 cd/m2 is below the threshold for Roadway Glare as 
defined by 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 in Section 2.4, 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. 

Calculating the equivalent sign luminance by converting to English units from metric units, 400 
candelas/m2 equals 117.3 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. 

7. Conclusions 

The Project provides the appropriate illumination for the Digital Gallery while minimizing light 
trespass and glare to neighboring residential properties through the following steps: 

 LED surface luminance is limited to 400 cd/m2 to limit visible lighting at sensitive residential 
properties. 

 Light trespass illuminance is less than 0.74 fc at nearest residential properties. 

The Project provides the appropriate illumination for the Digital Gallery while minimizing glare at 
adjacent roadway: 

 LED surface luminance is limited to 400 cd/m2  which is less than 25% of the maximum 
luminance allowed by the California Vehicle Code. 

The analysis summarized within this Study confirms the Light Trespass and Glare from the Project 
Lighting will not create a new source of light trespass and glare at adjacent residential properties 
and roadways.   

 




