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1 - EXECUTIVE SUMMARY

In coordination with Daktronics (designer of the digital billboard system), Lighting Design Alliance
(“LDA”), has conducted a study which evaluates the potential impacts of the proposed digital
billboard/electronic display signs within the City of San Jose, California. Potential impacts related to
lighting include items such as light trespass onto nearby properties, glare contributors, sensitivity zones,
etc. The purpose of the lighting study is to examine the potential lighting impacts of the new digital
signage proposed, and to review the study against the local and state codes for digital signage. After
completing site surveys of the signage locations and conducting lighting calculations using the sign
photometric data provided by Daktronics, it has been determined that the impacts of the proposed digital
billboard/electronic display signs will be minimal and below limitations set by local and state regulations.
Additionally, Daktronics, the signage manufacturer, has verified that the LED displays will have
integrated louvers that focus the light horizontally and downward, reducing the amount of uplight into the
night sky. Evaluations of the signage impacts on the Lick Observatory and the San Jose Airport were also
completed. It was found that the proposed signs will have minimal to no impact on the two sites.
Additional information on the evaluation may be found in the Analysis section of the report. All of the
signs will have full dimming capability such that the brightness can be adjusted to ensure compliance
with the Local and State Codes and Regulations. Research pertaining to the relevant Codes, Standards,
Recommendations, and Regulations was conducted, including but not limited to; the California Code of
Regulations, San Jose City Municipal Code (Title 23, Section 23.04.250), City Council Policy 6-4,
California Vehicle Code, California Department of Transportation (CalTrans), the California
Environmental Quality Act (CEQA), and the California Outdoor Advertising Act. The following sections
describe the findings in greater detail.

2 - PROJECT DESCRIPTION

The City of San Jose, California has issued a request for proposals for leases to install, operate, and
manage building-mounted static and/or digital commercial advertising signs. The Client/ applicant that
has responded to the proposal request, Orange Barrel Media (OBM), has proposed 5 digital signage
locations comprising of 6 digital signs near the McEnery Convention Center. All of the 5 sites are City
owned properties and the adjacent properties to each of the 5 locations are comprised of commercial,
hospitality, and retail buildings.

o Site location (1) is being called “Market & San Pedro Garage” and is located at the
Northeast corner of the Market & San Pedro parking Garage.

o Site location (2) is being called “The Tech Interactive Museum” and is located at the
Northeast corner of The Tech Interactive Museum building.

o Site location (3) is comprised of 2 digital signage locations and is being called “Center of
Performing Arts (Sign 3A and 3B)” and is located at the Southwest corner of Almaden
Boulevard and Park Boulevard and at the Northwest corner of Almaden Boulevard and
West San Carlos Street, respectively.
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o Site location (4) is comprised of 2 digital signage locations and is being called “McEnery
Convention Center” and both signs are to be located along the Southwest portion of
McEnery Convention Center facing Almaden Boulevard.

e Site location (5) is being called Second & San Carlos Garage” and is located at the
Southwest corner of the Second & San Carlos parking garage.

A site map is provided for reference (see Figure 1), showing the adjacent commercial, hospitality, retail,
and residential zones. An on-site analysis was conducted at each of the 5 sites to review existing light
levels from the various lighted elements in the environment. A lighting calculation analysis was
completed for each site to review compliance with City and State Codes and Regulations (Reference
Section 6 — Site and Calculation Analysis and Appendix B). The following information shows the
proposed digital signage locations.

Figure 1 - Isometric View of the 5 Proposed Digital Signage Locations

Reference images of the overall site as they exist presently can be found in Appendix - A. Rendered
diagrams of the signage have been included below and may also be found in Appendix — C.

Site location (1), “Market & San Pedro Garage” at the Northeast corner of the Market & San Pedro
parking Garage has primarily commercial, hospitality and parking use spaces adjacent to the site. Theisa
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residential apartment complex along West St. John Street, The James Apartments, that will have views of
the signage, but no measurable amount of light will reach the complex as confirmed in the calculation
analysis. Directly adjacent to the site is a large commercial office mid-rise building as well as a street
level parking lot.

Diagram 1.1 — 3D Overall Plan of Site 1
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Diagram 1.2 - Plan View of Site 1
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Diagram 1.3 — 3D Perspective of Site 1

6 City of San Jose Digital Signage Impact Lighting Analysis



Site location (2) is being called “The Tech Interactive Museum” and is located at the Northeast corner of
The Tech Interactive Museum building. Directly adjacent to the site is a commercial building with a
community park across the street. There are no residential buildings within the surrounding area.

SITE2
The Tech Interactive
Museum

Diagram 2.1 — 3D Overall Plan of Site 2
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Diagram 2.3 — Plan View of Site 2
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Diagram 2.2 — 3D Perspective of Site 2
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Site location (3) is comprised of 2 digital signage locations and is being called “Center of Performing Arts
(Sign 3A and 3B)” and is located at the Southwest corner of Almaden Boulevard and Park Boulevard and
at the Northwest corner of Almaden Boulevard and West San Carlos Street, respectively. The
surrounding buildings consist of commercial use spaces and hospitality buildings. There are no
residential buildings adjacent to the site.

SITE3
Center for the Performing
Arts

Diagram 3.1 — 3D Overall Plan of Site 3
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Diagram 3.3 — 3D Perspective of Site 3
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Site location (4) is comprised of 2 digital signage locations and is being called “McEnery Convention

Center” and both signs are to be located along the Southwest portion of McEnery Convention Center
facing Almaden Boulevard. The surrounding buildings consist of commercial use spaces and there is a
large parking lot across the street at Almaden Boulevard.
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Diagram 4.3 — 3D Perspective of Site 4
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Site location (5) is being called Second & San Carlos Garage” and is located at the Southwest corner of
the Second & San Carlos parking garage. The surrounding buildings consist of commercial use spaces,
hospitality buildings, and ground level parking lot space across 2" Street.

SITES
Second & San Carlos
Garage

.ol

Diagram 5.1 — 3D Overall Plan of Site 5
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Diagram 5.3 — Plan View of Site 5
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—

Diagram 5.2 — 3D Perspective of Site 5

The table below shows the size and area (square footage) of each proposed sign.

Table 3.3-1: Summary of Sign Physical Characteristics

Sign  Name of City- Sign Type Single or Dual-  Dimensions Message Face
ID. Owned Sided (feet) Area
Property/Structure (square feet)
1 Market & San Attached Single (corner 46" x 21' 1,176
Pedro Garage wrap) 10 x 21°
2 The Tech Attached Single {corner 20" x 32 200
Interactive wrap) 5'x32
Museum
34, Center for the Free-standing Single 00" x 15° 900
3B Performing Arts Free-standing Single 60’ x 15 200
4 McEnery Attached Dual 42°-8" % 24 1,028
Canvention Center
5 Second & San Attached Single 28" x4’ 1,120
Carlos Garage
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3 —LIGHTING DEFINITIONS AND RESEARCH

Candela: cd the SlI unit of luminous intensity. One candela is one lumen per steradian (Im/sr). More simply,
Candela is the unit of light intensity in a particular direction.

Footcandle: a unit of illuminance. One footcandle is one lumen per square foot (Im/ft2). More simply, it is the
amount of light landing on a surface.

Glare: The sensation produced by luminances within the visual field that are sufficiently greater than the
luminance to which the eyes are adapted to cause annoyance, discomfort, or loss in visual performance or
visibility.
Note: The magnitude of the sensation of glare depends on such factors as the size, position and luminance of
a source; the number of sources; and the luminance to which the eyes are adapted.

Illuminance: Light landing on a surface. The unit of measure is the “footcandle”.

Light Trespass: The encroachment of light, typically across property boundaries, causing annoyance, loss of
privacy, or other nuisance.

Lumen SI: unit of luminous flux. I simple terms, it is unit of measurement of the overall amount of light
being produced by a light source, in all directions.

Luminance: also known as brightness. It is the amount of light emanating off a surface or lightsource.

Nit or candela per square meter (cd/m2): also, lumen per steradian-square meter [Im/(srem2)]. It is
the unit of measurement of Luminance (brightness).

Photometry: The measurement of quantities associated with light.

The information below comes from a report belonging to the Outdoor Advertising Association of
America and was written by Dr. lan Lewin on February 21, 2008.

For general signage operations, luminance (brightness) of integral electronic display signs are typically
measured in nits, or candelas per square meter. Typically, integral electronic display signs are made up of
different colored pixel diodes. A typical pixel consists of a red LED diode, a green LED diode, and a
blue LED diode. The higher resolution an integral electronic display sign is, the more pixels it contains.

White images on an integral electronic display are always the brightest, because the red, green and blue
diodes are at full intensity. Because signs are rarely full white, the actual brightness of a sign is typically
much less than the suggested maximum luminance.

For example, a typical integral electronic display has the 100% luminance settings for different colors:
White: 7,000 candelas/m?

Red: 1,500 candelas/m?

Green: 5,100 candelas/m?
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Blue: 700 candelas/m?
(The above values come from a report belonging to the Outdoor Advertising Association of America and
was written by Dr. lan Lewin on February 21, 2008.)

Intensity depends on resolution (hnumber of pixels per area), and the image on the sign. A lower
resolution sign would be less bright than a higher resolution sign. The sign would never be fully white.
Brightness (nits) is relative between daytime and night-time due to the fact that the surrounding sources
(the sky, building surfaces, car headlights, ect,) contribute to perceived brightness. During the day, the
sky produces the brightest source in a field of view. At night, sources such as car headlights, street
lights, and traffic signals produce the brightest sources of light. The brightness (nits) of a light source is
also dependent on the size and the distance at which it is perceived. Light sources that have a higher
brightness (nits) and a greater quantity in an area are more noticeable than those of a less bright source.
This applies directly to the proximity of a highway and the headlights of a car (higher brightness and
guantity) than that of a static sign ( less bright and less quantity).

4 —EXISTING REGULATIONS

This analysis reviews the proposed signage locations per the relevant codes and requirements set by the
City and State of California.

The City of San Jose does not have an ordinance that limits the brightness (luminance) for signs. The
City’s sign regulations summary referenced in the San Jose Code of Ordinances, Title 23 — Signs, does
provide restrictions on operations of the digital signage and maximum light levels produced by the
signage at specific distances. The lighting analysis will discuss how the proposed LED digital sighage
will not negatively impact the surrounding commercial areas, as well as comply with the City and State
requirements. For reference, we have included other portions of codes that are used for digital signage
regulations, which include; the California Code of Regulations, San Jose City Municipal Code (Title 23,
Section 23.04.250), City Council Policy 6-4, California Vehicle Code, California Department of
Transportation (CalTrans), the California Environmental Quality Act (CEQA), and the California
Outdoor Advertising Act. A portion of the California Environmental Quality Act (CEQA), and Title 24
limitations on signage energy consumption are also included. The analysis will then provide guidance, as
needed and/ or required, on ways to reduce brightness and spillover lighting effects resulting from the
Proposed Project.

California Environmental Quality Act (CEQA)

The City of San Jose CEQA requirements do not state formal lighting requirements for output or
brightness of electronic sign displays. For this reason, requirements for lighting shall be regulated by the
Municipality Codes of San Jose and the State of California.

Title 24 Regulations

Part 6 — California Energy Code
Title 24 Part 1 in Sub-Section (a) of Section 140.8 “Maximum Allowed Lighting Power” regulates the
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wattage that any internally illuminated sign can produce. Section 148 of Title 24 requires that all exterior
LED sign power supplies have an efficiency of 80% or greater and have a maximum allowed lighting
power of less than 12 watts per square foot.

“For internally illuminated signs, the maximum allowed lighting power shall not exceed the
product of the illuminated sign area and 12 watts per square foot. For double-faced signs, only

the area of a single face shall be used to determine the allowed lighting power.”

Title 24 limits energy use for exterior signage in California. Title-24 2019 limits exterior, internally
illuminated signs, and integral electronic displays to 12 watts/sg. ft.

Title 24 Wattage limits affecting exterior internally illuminated signs nod integral electronic displays
Watt/sq. ft | Brightness at Full White Hourson | Total watt-hours per
at full white (candelas/sg. meters) per day | day per sqg. ft. of sign
Daytime Usage 12 3500* 12 144
(7am to 7pm)
Nighttime Usage 5 1500* 7 35
(7pm to 2am)
Total watt-hours per 179
day per sq. ft. of sign

*Title 24 only restricts energy usage and does not restrict brightness

This digital signage that is being proposed is in fact an array of unfiltered light emitting diodes (LEDs),
which means that The Project must comply with Part 3 of Sub-Section (a) of Section 140.8 “Maximum
Allowed Lighting Power”.

“Lighting for unfiltered light emitting diodes (LEDs) and unfiltered neon shall comply with
Section 140.8(b)... Alternate lighting sources. The sign shall comply if it is equipped only with
one or more of the following light sources:

5. Light emitting diodes (LEDs) with a power supply having an efficiency of 80 percent or
greater; or single voltage external power supplies that are designed to convert 120 volt AC input
into lower voltage DC or AC output, and have a nameplate output power less than or equal to 250
watts, shall comply with the applicable requirements of the appliance efficiency regulations (Title
20).”
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Part 11 — California Green Building Standards Code (CalGreen)

After discussions with CalGreen officials and extensive research, it was determined that the CalGreen
code refers to typical interior and exterior lighting fixtures. Per Sub-Section 5.106.8 “Light Pollution
Reduction” under Exception (1) the proposed digital LED signage is exempt from this section of the
CalGreen lighting code.

“Luminaires that qualify as exceptions in Section 140.7 of the California Energy Code.”

Under the California Energy Code, Sections 130.3 and 140.8 allow this signage to be exempt.

California Department of Transportation (CalTrans)

*Note that as the (5) site locations are not on or adjacent to a State Highway or Freeway, the CalTrans
requirements do not apply to the (5) sites, however, this section is being included as it pertains to the
safety of drivers.

California Vehicle Code: Division 11 — Rules of the Road
A thorough analysis was completed for Sections 21466 and 21466.5. These sections refer to light sources
adjacent to a highway that may impair a driver in any way.

Section 21466:
“No person shall place or maintain or display upon or in view of any highway any light in such

position as to prevent the driver of a vehicle from readily recognizing any official traffic control

device.”

As all five signage locations are adjacent to major intersections; a visual analysis was competed on the
November 16, 2023 to ensure that there were no lines of sight to each signage location with traffic signals
between the driver and the proposed signage locations.

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 1*/,-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
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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.”

California Vehicle Code

The portion of the California Vehicle Code that applies to The Project sets restrictions on the size and the
location of all new advertising displays.

Avrticle 7: California Outdoor Advertising Act
“(a) Advertising displays may not be placed that exceed 1,200 square feet in area with a

maximum height of 25 feet and a maximum length of 60 feet, including border and trim, and
excluding base or apron supports and other structural members. This subdivision shall apply to
each facing of an advertising display. The area shall be measured by the smallest square,
rectangle, triangle, circle, or combination thereof, which will encompass the entire advertisement.
Two advertising displays not exceeding 350 square feet each may be erected on a facing. Any
advertising display lawfully in existing on August 1, 1967 that exceeds 1,200 square feet in area,
and that is permitted by city or county ordinance, may be maintained in existence.

(d)... No advertising display shall be placed within 100 feet from another advertising display on
the same side of any portion of a primary highway that is not a freeway if that portion of the
primary highway is located inside the limits of an incorporated city or inside the limits of an

urban area.”

All five proposed digital signage locations comply with all the above requirements. Reference the Project
Description section for dimensions and proximity of each sign to one another.

Proposed Programming Consistent with the Municipal Code Regulations

Signs shall not display animated messages, including flashing, blinking, fading, rolling, shading,
dissolving, or any other effect that gives the appearance of movement.

Signs shall not include any audio message.

No sigh message shall be displayed for a period of time less than four seconds.

Transitions from one message to another message shall appear instantaneous as perceived by the
human eye.

Each sign message shall be complete in and of itself and shall not continue on a subsequent sign
message.

Each sign shall utilize automatic dimming technology to adjust the brightness of the sign relative
to ambient light so that at no time shall a sign exceed a brightness level on 0.3 footcandle above
ambient light. Light measurements shall be taken with a meter aimed directly at the sign message
face, or at the area of the sign emitting the brightest light if that area is not the sign message face,
at the following distances:

o 250 feet from the sign area being measured (signs that are 650 to 1,000 square feet) or
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o 350 feet from the sign area being measured (signs that are over 1,000 square feet in area)

e The signs shall contain a default mechanism that will cause the sign to revert immediately to a
black screen if the sign malfunctions.

o Signs shall be located in a manner that the Director of Public Works determines based on
reasonable evidence will not adversely interfere with the visibility or functioning of traffic signals
and traffic signage, taking into consideration the physical elements of the sign and the
surrounding area, such as information analyzing physical obstruction issues, but not including the
message content on the sign.

e Advertisement for on- and off-site commercial speck, as well as emergency broadcasting
messages when necessary.

e Signs attached to a historic building or structure shall not negatively impact the historic resource
and shall conform to the following standards:

o Signs shall be attached in a manner that does not irreversibly damage the building surface
in a visible location

o Signs shall not cover or obscure from view a character-defining architectural feature of
the historic building

e Signs shall be illuminated only with continuous external or internal lighting.

e Signs shall not include neon letters.

Proposed Programming Consistent with Council Policy 6-4

e Signs shall not be illuminated between the hours of 12:00 a.m. and 6:00 a.m.

o Signs shall be tilted downward toward the ground by at least 15 degrees and provide a rimmed
edge along the top of the sign, or shall utilize other alternatives which the City determines would
provide equivalent attenuation of upward illumination.

e The signs shall utilize warmer colors, or display a background with bright text and/or images,
and restrict white or bright backgrounds. The project applicant would provide alternative
attenuation of the light.

e Signs shall not display a message that contains false advertising, speech inciting unlawful
activity, defamatory speech, “fighting words” or obscene speech.

o Signs shall not have a total sign area in excess of twelve hundred (1,200) square feet,

e Signs shall not exceed 60 feet in height.

5 = SITE SURVEY

The Project Site is located within an existing commercial district within the City of San Jose and existing
sources of brightness and glare contribute to the ambient light setting. LDA has performed an onsite
survey of the proposed sites. A survey was conducted to:

e Document existing vertical and horizontal footcandle levels to determine the existing threshold of
brightness at key commercial and residential points that we had access to. These light levels
include all existing light contributors at each location at the time of the survey. This information
was gathered to determine the existing lighting levels around the site, and to make assumptions
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regarding how much light the LED digital signage would contribute to the surrounding areas.

e Document existing brightness contributors around the San Jose sites and the adjacent commercial
and hospitality spaces to analyze the requirements set forth by the City and the State. These can
include but are not limited to: existing illuminated signage, existing street or parking lot lighting
poles, building mounted floodlights, etc.

Existing Illuminance Light Levels:

The first part of the survey involved getting both the vertical and horizontal illuminance levels (both
parallel and perpendicular to the signage) at key locations around the public site to establish existing light
levels. Illuminance, measured in footcandles, is the amount of light that falls on a given surface. The
existing site is currently affected by LED street poles, building mounted floodlights, illuminated signage,
and headlights from traffic. All these factors, and others, are currently contributing to the existing light
levels on the site.

To measure diversity, brightness, and density, measurements were taken during the evening. All
footcandle/illuminance readings were taken using an illuminance/light meter from Konica Minolta —
Chroma Meter CL-200A. For all footcandle readings taken in the study, all were taken at 38" above the
ground level in a horizontal orientation, with the illuminance meter being stabilized on a tripod for
consistent readings. The vertical illuminance measurements were measured at approximately 5’-6 above
the ground with the optical receiver facing directly toward the proposed signage locations.

For the footcandle survey, we have included an appendix document that contains a series of detailed maps
with accompanying reference images taken onsite where we show the footcandle measurements taken at
each significant location on site (See Appendix A).

Existing Luminance (Brightness) Contributors

The second part of the survey involved taking note of existing brightness contributors that were located
around this project site. This involved taking luminance measurements (cd/m2), also referred to as nits, of
the brightness contributors for both the brightest sources (streetlights) and the darkest sources (night sky).
Luminance is a photometric measurement of the luminous intensity of a surface and is determined by
measuring the amount of light coming off a surface within a given area. The luminance indicates how
much luminous power will be detected by an eye looking at the surface from a particular viewing angle
and distance. This is an indicator of how bright the surface will appear, and if it will be a contributor to
glare.
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All luminance/brightness readings were taken using a 1-1/2 degree luminance/spot meter from Minolta —
Luminance Meter LS-110, which measures in cd/mz2.

| =
r.i |

All measurements were taken from ground level which is the viewpoint of the pedestrian and automobile
traffic. Note that the measurements were taken using a specific date and time and used a specific
luminance meter. A different luminance meter may have a margin of error of +/- 5% difference and as
images on static and digital signage are updated. Those different images produce different readings.
While distance does not affect brightness, the viewing angle and the specific target can impact a reading,
so readings may vary.

SITE BRIGHTNESS DOCUMENTATION AND RESULTS:

As the City of San Jose sites comprise of existing properties, there are existing architectural and signage
lighting that is currently visible from the surrounding areas. The lighting from the existing electronic
signage at multiple sites has existed for years, and the existing lighting has not caused issues such that the
lighting needed to be toned down or modified. In addition to the existing site signage, there are also other
commercial properties and street lighting that are visible in the surrounding area.

The following tables show the measured light levels, both in footcandles (illuminance) and in nits
(luminance), of existing sources at each site. Images of the site with the footcandle and nit quantities may
be found in Appendix — A. Brightness (nits) was recorded for surrounding sources such as car headlights,
streetlights, and building surfaces. These values will be a reference for the recommended brightness that
will be set for the proposed digital signage. The ground level illuminance measurements were taken as a
reference for the lighting calculations, which were used to make the determination that the proposed
signage, when set to the recommended brightness, will meet City and State Codes and Regulations.

Table 1 — Light Level Readings at and Around Site 1

Luminance
Streetlights Car head lights Traffic Lights Night Sky Dark Facade
8642 Nits 3006 Nits 4869 Nits 0.09 Nits 915 Nits
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Illuminance
Sidewalk Parking
0.87 FC 254 FC
Table 2 — Light Level Readings at and Around Site 2
Luminance
Streetlights Car head lights Traffic Lights Night Sky Dark Fagade
9688 Nits 3502 Nits 1245 Nits 0.09 Nits 0.5 Nits
Illuminance
Sidewalk Roadway
1.14 FC 0.93FC
Table 3 — Light Level Readings at and Around Site 3
Luminance
Streetlights Car head lights Traffic Lights Night Sky Dark Fagade
4011 Nits 3502 Nits 1621 Nits 0.09 Nits 0.29 Nits
Illuminance
Sidewalk Roadway
1.03FC 1.97 FC
Table 4 — Light Level Readings at and Around Site 4
Luminance
Streetlights LED Sign Board Traffic Lights Night Sky Dark Fagade
4490 Nits 520 Nits 4261 Nits 0.16 Nits 0.61 Nits
Illuminance
Sidewalk Parking
1.62 FC 145 FC
Table 5 — Light Level Readings at and Around Site 5
Luminance
Streetlights Car head lights Traffic Lights Night Sky Dark Fagade
9326 Nits 2148 Nits 4869 Nits 0.10 Nits 2.63 Nits
Illuminance
Sidewalk Intersection
3.30 FC 4.92 FC

7 —SITE AND CALCULATION ANALYSIS

A review of surrounding land use was completed to determine the location of light-sensitive land uses.
Light-sensitive land uses include, but are not limited to, residences, including board and care facilities,
commercial or institutional uses that require minimal nighttime illumination for proper function, physical
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comfort, or commerce, natural areas, and historic buildings. The potential for routine spillover of light or
an increase in ambient light levels is determined by considering the project’s proximity to light-sensitive
uses, the intensity of project light sources, and the existing ambient light environment. Lighting
calculations were conducted to analyze the findings. The tables below are summaries of the calculation
results. Reference Appendix B for additional information.

All lighting calculations shown are under ambient lighting conditions (existing lighting levels). Vertical
Plane lighting levels shown represent a 100’ tall plane at either 250° or 350° away from the sign
(dependent on the sign size per the San Jose Municipality Code). The Horizontal Plane represents the
amount of light falling on a plane set at ground level (0’ above ground) at ambient light levels.
Reference Appendix B for light level values and location from the source.

Table 6
Area Summary - Site 1
(Footcandles)

Type Maximum | Minimum
Horizonal Plane 45 fc 0.0fc
Vertical Plane 0.3 fc 0.0fc
Adjacent Property Line| 0.8 fc 0.0fc

Table 6 shows that vertical illuminance (footcandles) does not exceed 0.3 fc (Per City of San Jose
Municipal Code) at the required 350 away from the sign, when the light measurements are taken with a
meter aimed directly at the sign message face, or at the area of the sign emitting the brightest light if that
area is not the sign message face, with a maximum value recorded at 0.3 footcandles. The maximum
horizontal illuminance was measured to be 4.5 footcandles and is shown to be recorded at less than 100’
from the sign face (see Appendix B).

Table 7
Area Summary - Site 2
(Footcandles)

Type Maximum | Minimum
Horizonal Plane 2.8 fc 0.0fc
Vertical Plane 0.3fc 0.0 fc
Adjacent Property Line| 0.4 fc 0.0fc

Table 7 shows that vertical illuminance (footcandles) does not exceed 0.3 fc (Per City of San Jose
Municipal Code) at the required 250’ away from the sign, when the light measurements are taken with a
meter aimed directly at the sign message face, or at the area of the sigh emitting the brightest light if that
area is not the sign message face, with a maximum value recorded at 0.3 footcandles. The maximum
horizontal illuminance was measured to be 2.8 footcandles and is shown to be recorded at less than 100’
from the sign face (see Appendix B).
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Table 8

Area Summary - Site 3
(Footcandles)

Type Maximum | Minimum
Horizonal Plane 7.1 fc 0.0 fc
Vertical Plane 0.3fc 0.0fc
Adjacent Property Line| 0.1 fc 0.0fc

Table 8 shows that vertical illuminance (footcandles) does not exceed 0.3 fc (Per City of San Jose
Municipal Code) at the required 250’ away from the sign, when the light measurements are taken with a
meter aimed directly at the sign message face, or at the area of the sigh emitting the brightest light if that
area is not the sign message face, with a maximum value recorded at 0.3 footcandles. The maximum
horizontal illuminance was measured to be 7.1 footcandles and is shown to be recorded at less than 100’
from the sign face (see Appendix B).

Table 9

Area Summary - Site 4
(Footcandles)

Type Maximum | Minimum
Horizonal Plane 3.6 fc 0.0fc
Vertical Plane 0.3 fc 0.0fc
Adjacent Property Line| 0.1 fc 0.0fc

Table 9 shows that vertical illuminance (footcandles) does not exceed 0.3 fc (Per City of San Jose Municipal
Code) at the required 350° away from the sign, when the light measurements are taken with a meter aimed directly
at the sign message face, or at the area of the sign emitting the brightest light if that area is not the sign message
face, with a maximum value recorded at 0.3 footcandles. The maximum horizontal illuminance was measured to
be 2.8 footcandles and is shown to be recorded at less than 100’ from the sign face (see Appendix B).

Table 10

Area Summary - Site 5

(Footcandles)

Type Maximum | Minimum
Horizonal Plane 7.7 fc 0.0 fc
Vertical Plane 0.3 fc 0.0 fe
Adjacent Property Line| 1.5fc 0.0fc

Table 9 shows that vertical illuminance (footcandles) does not exceed 0.3 fc (Per City of San Jose Municipal
Code) at the required 350° away from the sign, when the light measurements are taken with a meter aimed directly
at the sign message face, or at the area of the sign emitting the brightest light if that area is not the sign message
face, with a maximum value recorded at 0.3 footcandles. The maximum horizontal illuminance was measured to
be 2.8 footcandles and is shown to be recorded at less than 100’ from the sign face (see Appendix B).
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8 — IMPACT ANALYSIS

The product being supplied by Daktronics can dim down from 8,500 nits to 0 nits with 100% dimming
capability. This means that with the sign may be programmed to various brightness levels depending on
season, time, and overall ambient light levels. This allows for The Project to comply with this section
under all environmental conditions and times of day or night. With the assumption that the minimum
measured brightness in the area was the night sky at 0.22 nits and the minimum viewing angle does not
apply as this would allow for 500 foot-lamberts or 1,715 nits which is much higher than the identified
minimum required by other codes and standards.

Sensitive Receptors

An evaluation of the signage impacts on the San Jose Airport (specifically the traffic controllers in the
Airport Tower and pilots) the Lick Observatory, and Guadalupe River were also completed. Figure 2
below shows the distance relationship between the signage areas and the two observation sites, San Jose
Airport and the Lick Observatory respectively.

SAN JOSE MINETA.
INTERNATIONAL
AIRPORT

___________________ Q LICK OBSERVATORY

I g @
Figure 2 — Distance Map of Signage Areas, Lick Observatory, and San Jose Airport

San Jose Airport

The San Jose Airport is located approximately 2.5 miles from the signage areas. Considering the
distance and the brightness of other light sources in the area, primarily vehicles on the adjacent
highways, the signs will not be distracting to air traffic. The brightness (luminance) of car headlights
ranges from 7,000 — 9,000 nits, which is a minimum of 23 times brighter than the proposed brightness
(luminance) of the signs, at 300 nits. This results in car headlights being a primary visual source when
compared to the digital signs. Another consideration is the relationship between the sign and airport
viewing angles (both from the airport tower and the pilots). Only signs at Site 1 and Site 3 have
orientations where the digital signs face the airport. Both locations have buildings that are over 200’ tall
and are approximately 150’ away. Considering an angle of 53 degrees from horizontal and the distance
of 2.5 miles away, the planes would need to be at an altitude of 4.2 miles to have sightlines to the signs.
With the information stated above, it is determined that the digital signs would have no impact on the
airport or air traffic operations.
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Relationship between San Jose Air Traffic and Electronic Signage (Control Tower and Pilots)
View to Pilots

A Altitude required by pilots to view signage at 2.5 miles away Buildings adjacent to
l signage
w =
o s
o | P g
< = |8 i
L 2
[=] = !
o
T |8
3
Signage Location
A 4
l< 2.5 miles »
Distance from site signage to airport — 145-165 —P

View to Pilots View to Pilots

Building adjacent to

( g adjacent to
) signage

Lick Observatory

The Lick Observatory is located approximately 13 miles (8,074 meters) away from the signage area. The
formula for the amount of light on a surface is calculated by luminous intensity divided by distance
squared.

Xt
d
Where:
X is the quantity or intensity
stands for proportional to

d is the distance from the center of the source

Calculating the amount of light falling on a surface or location (X in the equation above) is determined
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by the intensity (noted by the unit 1 in the equation above) of the source and the distance associated
between the surface and source (noted by the d in the equation above). The formula for the amount of
light on a surface is intensity divided by distance squared. Knowing that 1 candela (unit of light) is equal
to 12.57 lumens and knowing that the maximum amount of light from the digital signs at full on is 1982
lumens, this results in 157.7 candela. Using this formula, we see that 157.7 divided by 8,074 squared
equals 0.000002. Visually, this results in no light contribution from the signs to the Lick Observatory.
With the information above the light contribution calculation above, it has been determined that the signs
will have no impact on the observatory.

Guadalupe River

The Guadalupe River, it was noted that the distance between the closest digital sign and the river is
approximately 400 feet. Per the lighting calculations (see Appendix B), the amount of illuminance on the
ground would be 0.1 footcandle at the same location at the Guadalupe River. The adjacent parking lot
lighting is currently contributing to over 1.1 footcandles. With the consideration that the digital signs will
have only static images with a maximum brightness (luminance) of 300 nits, and that the adjacent
California State Highway 87 runs along side the Guadalupe river, with car headlights (ranging from
7,000-9,000 nits) that are moving constantly, it was determined that the signs will have minimal light
spillover impact on the river environment.

Art Feature on Tech Museum

The Tech Museum electric signage will have an art installation with integrated lighting adjacent to the
signage location. The function of the art installation is to have indirect lighting that will only be visible
through small perforations in the metal material. The installation is comprised of a light box with solid
edges surrounding the perimeter, and the only visible light affecting the area will be through the small
perforations. Based on the information and the analysis of the overall lighting impact the art installation will
have on the Tech Museum site, the art installation will have no impact on the results of the digital signage
analysis. Figure 1 and Figure 2 show the elevation views of the proposed art installation next to the signage.
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Figure 1: East Elevation of the Tech Museum

Q GROUND LEVEL FF_ 30
e

28 | City of San Jose Digital Signage Impact Lighting Analysis
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Figure 2: North Elevation of the Tech Museum

9 - SIGNAGE OPERATION

To understand the potential impacts of the proposed signage, operational criteria that the client and
signage manufacturer, Daktronics, are proposing for the site must be determined. Based on lighting
calculation reviews and per the City and State Codes and Regulations, brightness (luminance) levels and
operational recommendations have been provided. This includes the recommended brightness levels that
the digital signage will be set to during daylight hours and during nighttime hours, and the dimming
transition from daytime to nighttime and nighttime to daytime. Brightness minimums and maximums
will need to be flexible to maintain sufficient contrast ratios between signage brightness and overall
brightness of the surroundings in a field of view. Signage will be controlled by an astronomical time
clock and comply with all Title 24 Signage Power Requirements.

In the code portion of the report, the recommended maximum brightness of the LED sign during the night
was 1,715 cd/m2 (nits), per Title 24. Lighting Design Alliance recommends setting the maximum
brightness at 300 cd/m2 (nits), based on the lighting calculations, a lower level than standard
recommendations to accommodate brightness concerns and to meet Codes and Regulations. The current
digital signage throughout the (5) sites are at much brighter levels than the 300 cd/m?2 (nits)
recommendation.

The following information is additional recommendations from Lighting Design Alliance.

For the digital signage, provide individually controlled and dimmable systems which can be set to an
appropriate light level in the field and operated through astronomical timeclocks and photocells. The
maximum brightness, forward luminance, of the full white image shall be set to 7,000 cd/m? as per the lan
Lewin study. The system will be designed so that the signage is dimmable as necessary. The maximum
nighttime brightness, forward luminance, will be set to 300 cd/m?2 or less as per the lighting calculations
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to meet the City and State Code and Regulations, but we recommend having the lower-level brightness
available if needed for flexibility in the future. We also recommend that final commissioning of the
system be completed on site by a third-party contractor to confirm and verify that no adjacent properties
are receiving light levels that exceed the light level requirements stated in the Municipality Codes of San
Jose.

e Each programmable LED sign shall be equipped with sensors that modify the brightness of
the sign in response to ambient lighting conditions and shall be required to occur gradually
over time to prevent a sudden change in perceivable brightness levels by pedestrians and
motorists, and to eliminate the possibility of disability glare. Each signage display shall have
sensor averaging from multiple directions with a response time of no less that 1 minute such that
sudden changes in brightness, luminance, to one side of the signage display does not cause
sudden changes to signage brightness, luminance.

¢ Digital signage shall be equipped with sensors that modify the brightness of the sign in response
to ambient lighting conditions and shall be required to occur gradually, to prevent a sudden
change in perceivable brightness levels by pedestrians and motorists and to eliminate the
possibility of disability glare.

¢ Sign luminance shall transition smoothly between the hours of operation limits above over a time
of no less than 5 minutes and no greater than 20 minutes. All transitions shall be completed so that
the maximum allowable luminance is achieved by the stated time listed above, with 3840 Hz
refresh rate to ensure change in brightness is not too rapid as to create a distraction.

e Images displayed on a digital billboard shall not be refreshed less than once every 4 seconds.

o Digital displays shall not include large areas of reflective elements to reduce any means of
glare.

10 - CONCLUSION

Lighting Design Alliance (“LDA”) conducted this study evaluating the potential impacts of the proposed
digital billboard/electronic display signs to the neighboring properties in proximity to the (5) identified
sites within the City of San Jose, California. Additionally, this evaluation was conducted to through
photometric calculations to show the proposed signage will meet City and State Codes and Regulations
Potential impacts related to lighting include items such as light trespass onto nearby properties, glare
contributors, sensitivity zones, etc. After completing the site surveys and analyzing the findings, it has
been determined that the potential impacts of the proposed digital billboard/electronic display signs to the
adjacent properties in proximity to the (5) proposed digital signage locations within San Jose, California
will be minimal, and below regulation limitations which would therefore allow for the installation.
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