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1 Introduction

1.1 Project Description

The Oakland Athletics organization has proposed the construction of a new ballpark and associated
amenities, including multiple towers with retail and other mixed-used occupancies, along the Oakland
waterfront. The current facility for the Major League Baseball team, the Coliseum, is nearing the end of
its useful life and needs to be replaced. The Athletics have proposed a new waterfront ballpark district
at Howard Terminal.

1.1.1 Existing Site

The site proposed for the new ballpark and amenities is the Howard Terminal site, which lies along the
waterfront of the Oakland Estuary, as shown in Figure 1. The terminal site is the easternmost terminal
site within the Port of Oakland and historically served as an active terminal, though it now functions
primarily for ancillary maritime uses. As such, the existing infrastructure of lighting has not been
maintained to the typically high light levels required at an active port site.

@ The Lake Merritt,
ndependent

pgeline S8

Matson ®F

Ita Fédg:a ion'@
of.Teachers

The Howard Terminal site is immediately adjacent to Jack London Square, a center for retail and other
hospitality amenities in the area, which also has easy access to Amtrak and a ferry terminal. On the west
side of the terminal site is Schnitzer Steel. To the north of the project site, the developments mostly
consistent of low-rise non-residential buildings including warehouses, retail, and storage facilities.

The terminal site is also directly adjacent to the turning basin within the estuary. The turning basin is
used to turn ships as they either approach the active terminals or prepare for departure. Ships are
turned within the basin with the assistance of tugs and under the direction of a member of the San
Francisco Bar Pilots. The turning maneuver requires diligent observation of adjacencies to shoreline,
objects in the water, and marine conditions including currents, as well as communication with the tugs
assisting with the turning effort.
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2 Thresholds of Significance

2.1  Prevailing Standards and Codes

The lighting design for the development must meet the standards set forth by the State of California, the
City of Oakland, and the Port of Oakland. The California Code of Regulations Title 24, also known as the
Building Energy Efficiency Standards, sets legal compliance requirements for residential and non-
residential construction, and is updated on a three-year code cycle. The current version of the standard
is dated 2016 and is in force until January 1, 2020, at which time the applicability of the code will not
change, though technical updates to Part 6 described below is expected.

2.1.1 California Code of Regulations Title 24 Article 1

Title 24 Article 1 includes the framework to establish Lighting Zones for use by the State and by other
Authorities Having Jurisdiction (AHJ). The lighting zone determination of a property is a functional way
of categorizing the expected appropriate brightness of a property based on the expected ambient
brightness. The majority of properties in California fall into Lighting Zone 2 (LZ2) or Lighting Zone 3 (LZ3).
Based on the 2010 US Census data, the Howard Terminal site is assigned to LZ3.

Figure 2: Lighting Zone Descriptions and Applicability per Title 24 2016 Article 1

2.1.2 California Code of Regulations Title 24 Part 6

Part 6 of Title 24 is known as the Efficiency Standards, and includes mandatory requirements for indoor
and outdoor lighting and lighting controls. Specific to outdoor lighting, the standard provides
prescriptive maximum limitations on lighting power density (LPD), measured in watts per square foot,
for various use types as a function of lighting zone. The standard also includes prescriptive lighting
controls requirements for outdoor applications, including but not limited to the use of occupancy-based
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controls in parking lots and the use of time-based dimming controls. Additionally, Part 6 includes “BUG”
rating limitations for all outdoor luminaires with lamps greater than 150W, excluding a variety of specific
applications such as facade lighting.

2.1.3 California Code of Regulations Title 24 Part 11

Part 11 of Title 24 is known as CalGreen and is a mandatory state-wide green building regulation.
Nonresidential mandatory measures include additional requirements to reduce light pollution, trespass,
and glare from outdoor lighting sources. Specifically, it includes additional “BUG” rating limitations for
all outdoor luminaires independent of wattage, excluding the same variety of specific applications
exempt for Part 6.

2.1.4 California Building Code

The California Building Code (CBC) is the standard building code applicable statewide, and is based on
the International Building Code (IBC) with state-specific modifications. The current version in force is the
2016 CBC, which is based on the 2015 IBC.

2.1.5 California Vehicle Code

The California Vehicle Code (CVC) includes statutes related to the vehicles, such as operation and
registration, the California Department of Motor Vehicles and the California Highway Patrol. Specific to
lighting, the CVC in Section 21466.5 places luminance limitations on lighting as it relates to a driver’s
field of view. Given the geometry of the proposed design, it is anticipated that the scoreboard will be in
the field of view from drivers on the ramp from southbound Interstate 980 to eastbound Interstate 880.
Based on the modeled geometry, the closest to direct line of site from a driver’s position to the
scoreboard is measured as 4.5°. Based on the established criteria within the CVC, this would place a
maximum allowable brightness of the scoreboard side facing away from the ballpark at 3,500 cd/m? (or
nits).

2.1.6  The City of Oakland California Environmental Quality Act (CEQA) Thresholds of Significance
Guidelines (2013)

The Oakland CEQA guidelines provide information to establish the criteria for the significant impact of a
project on the environment. Lighting is included within the “Aesthetics, Shadow and Wind” section;
specifically, the guidelines state that “The project would have a significant impact on the environment if
it would... create a new source of substantial light or glare which would substantially and adversely
affect day or nighttime views in the area.”

2.1.7 City of Oakland Outdoor Lighting Standards

The City of Oakland Outdoor Lighting Standards is applicable to private development projects on public
right of ways. As such, the requirements in the standard are assumed to apply to all new roadways
constructed within the project boundaries. Requirements include general glare, light trespass, and light
pollution mitigation measures such as using full-cutoff luminaires wherever available and avoiding bare
light sources (bulbs). In addition, the standard provides specific lighting equipment guides relevant to
street and pedestrian light pole heights.
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2.1.8 City of Oakland Bird Safety Measures

The City of Oakland Bird Safety Measures policy requires a reduction of light pollution, which can be
achieved in multiple ways including:

e Extinguishing architectural lighting during bird migration season.
e Using time-based or occupancy-based controls between 11 pm and sunrise.
e Avoiding beams of light during spring and fall migration.

2.1.9 Port of Oakland Exterior Lighting Policy

The Port of Oakland Exterior Lighting Policy provides specific requirements associated with all exterior
lighting at the Port and is applicable to all Port tenants. The requirements within that document are
assumed to be applicable to the proposed project site.

2.1.10 llluminating Engineering Society RP-33-14

IES RP-33-14 “Lighting for Exterior Environments” provides exterior-specific lighting recommendations
including illuminance levels for specific applications. In addition, this recommended practice document
provides recommended maximum vertical illuminance values at the property line which are intended to
align with the limitation of light trespass. Figure 3 provides the table of light trespass limitation
recommendations from this document.

Lighting Lighting Lighting Lighting Lighting
Zone 0 Zone 1 Zone 2 Zone 3 Zone 4
0.05FCor| 0.1 FCor | 0.3FCor J 0.8FCor | 1.5FCor
0.5 LUX 1.0 LUX 3.0 LUX 8.0 LUX 15.0 LUX

Figure 3: IES RP-33-14 recommended maximum vertical illuminance at the property line

2.1.11 International Commission on Illumination (CIE) Guide on the Limitation of the Effects of
Obtrusive Light from Outdoor Lighting Installations, 2" Edition (CIE 150:2017)

CIE 150:2017 is the primary document from the standards-setting international body that provides
various guidance on limiting obtrusive light. The recommendations included in this guiding document
are intended to be applied broadly to new construction and existing installations, and include metrics
that can be the basis for evaluating light trespass (spill light), glare, contribution to light pollution, and
mitigation options for nuisance installations.

2.2 Determination of Thresholds of Significance

Due to the lack of standards, codes, or ordinances within Oakland, Alameda County and the bay area in
general regarding obtrusive light definitions, the international standards established in CIE 150:2017 are
used to determine significant thresholds for light spill and glare for this analysis.
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2.2.1 CIE 150:2017 Environmental Lighting Zone Determination

Based on the description included in Table 1 of the CIE 150:2017 document, shown in Figure 4, the
project site falls into the E4 zone which is the baseline for commercial areas.

Zone Lighting Environment Examples
E0 Intrinsically dark UN_ESCO‘ Starlight Resgrves, IDA Dark Sky Parks,
Major optical observatories

E1 Dark Relatively uninhabited rural areas

E2 Low district brightness Sparsely inhabited rural areas

E3 Medium district brightness | Well inhabited rural and urban settlements

E4 High district brightness Town and city centres and other commercial areas

NOTE Regardless of the level of urban development, the recommendations for Environmental Zone 1 or 0, should
be followed for all locations within 100 km of a major optical astronomy observatory. Regardiess of the
level of urban development, the recommendations for Environmental Zone 2 (or better) should be followed
for locations within 30 km of an operating urban optical astronomy observatory, and for locations between
100 km and 300 km from a major optical astronomy observatory.

Figure 4: CIE 150:2017 Environmental Lighting Zones Determination

2.2.2 Sensitive Receptor Sites: Spill Light

Based on the CIE guide, for environmental zone E4, pre-curfew light is considered obtrusive when it
generates in excess of 25 lux vertical on a property, and in excess of 5 lux on a property post-curfew.
Spill light results for the proposed project can be found in Section 6.1.1 below.

Light Technical

Application Conditions

Environmental Zones

Parameter EO E1 E2 E3 E4
llluminance in Pre-curfew n/a 21Ix 51x 10 Ix 25 Ix
vertical plane (E) Post-curfew nla <0,1Ix* 1 Ix 2 1Ix 51Ix

* If the installation is for public (road) lighting then this value may be up to 1 Ix.

Figure 5: CIE 150:2017 Maximum Values of Vertical llluminance
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2.2.3  Sensitive Receptor Sites: Glare

Based on the CIE guide, for environmental zone E4, building facade luminance for both pre- and post-
curfew are considered obtrusive when they are in excess of 25 cd/m?2. Sign luminance is considered
obtrusive when it is in excess of 1,000 cd/m?. Glare results for the proposed project can be found in
Section 6.1.2 below. Results of the specific glare analysis focused on the specific areas of concern,
including the Turning Basin, can be found in Section 6.2 below.

#g:nicm Application Environmental Zones
Parameter Conditions
EO E1 E2 E3 E4

Taken as the
Building product of the

design average 5 2 2 2 2
Fache iluminance and | < 0,1 cd/m? | < 0,1 cd/m 5 cd/m 10 cd/m 25 cd/m
Luminance (L) reflectance

divided by .

Taken as the
product of the
design average
illuminance and

Sign
Luminance | reflectance <0, cdim? | 50 cdim? | 400 cdim? | 800 cdim? §1 000 cdim?]
(L) divided by ™, o

for self-luminous

signs, its

average

luminance.

NOTE  The values apply to both pre- and post-curfew, except that in Zones 0 and 1 the values shall
be zero post-curfew. The values for signs do not apply to signs for traffic control purposes.

Figure 6: CIE 150:2017 Maximum Permitted Values of Average Surface Luminance

While no standards currently exist in the US pertaining to limiting the glare of sports lighting as viewed
from neighboring locations, the European Committee for Standardization, in their publication CEN EN
12193:2007 “Light and lighting — Sports lighting”, provides guidance for limiting the maximum intensity
of sports light fixtures, measured in candela (cd), in the direction of sensitive sites to limit obtrusive
light, as shown in Figure 7. The standard states “To safeguard and enhance the night time environment
it is necessary to control obtrusive light, which can present physiological and ecological problems to
surroundings and people.” “Obtrusive light” is defined in the standard as “spill light which because of
guantitative, directional or spectral attributes in a given context give rise to annoyance, discomfort,
distraction or reduction in the ability to see essential information.”

Environmental Light on properties Luminaire intensity Upward light
zone E. Ix I cd ULR
Pre-curfew?® Post-curfew Pre-curfew Post-curfew Y
E1 2 0 2 500 0 0
E2 5 1 7 500 500 5
E3 10 2 10 000 1 000 15
E4 25 5 25 000 2 500 25
2 In case no curfew regulations are available, the higher values shall not be exceeded and the lower values should
be taken as preferable limits.

Figure 7: EN 12193:2007 Maximum Obtrusive Light Permitted for Exterior Lighting Applications
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3 Proposed Project Description

The proposed project is centered around a ballpark with a capacity of 35,000. The ballpark is intended to
have rooftop park that is accessible to the public approximately 280 days per year on non-game days,
and to ticketed patrons during games to enhance the variety of gameday experiences available to fans.
The rooftop park returns to meet ground level behind centerfield, in the direction of Jack London
Square, to promote engagement with the public along the primary anticipated sequence of arrival.

Figure 8: Proposed development rendering

The design of the lighting specific to the field of play is intended to meet MLB and broadcast
requirements for televising games. The baseline approach includes providing the majority of field
lighting by avoiding large light poles to the extent possible and instead using sports lighting fixtures
luminaires integrated into the roof edge. This condition allows the sports lighting luminaires to be
spread out along the extent of the interior edge of the roof, which will help reduce perceived brightness
by avoiding large clustering of lights as much as is feasible. The baseline proposed geometry is such that
the sports lighting luminaires would be below the top edge of the roof, allowing the luminaires to sit
below the roofline and minimizing direct view of the luminaires from outside of the ballpark.

To provide full coverage, two pole-mounted lighting clusters will still be required to illuminate the
outfield. These clusters will be minimized in size and number of luminaires to the extent feasible.

The digital scoreboard is anticipated to be pole-mounted behind centerfield, in line with the anticipated
typical approach to the project from Jack London Square. The scoreboard is anticipated to be double-
sided to engage patrons as they approach the project, and it is anticipated to be of the resolution
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necessary to allow for video display feed both day and night. In addition to the scoreboard, two digital
LED “ribbon” boards are anticipated to wrap the front fascia of both the mezzanine and balcony levels.
Other digital signage will be introduced at a later date.

3.1 Baseline Project

The term “Baseline Project” used throughout this analysis refers to the use of the full existing Howard
Terminal Site.

3.2  Maritime Reservation Area (MRA) Project

The term “MRA Project” used throughout this analysis refers to the potential condition where the
southwest corner of the Howard Terminal Site is used instead to expand the adjacent turning basin as
part of a separate project that may be implemented in the future, reducing the area of development.

3.3 “Phase 1” Scenario

The “Phase 1” scenario is intended to capture the extent of development targeted for a 2025
completion, identified as Phase 1. This includes the ballpark itself with its immediate amenities, and the
development of a select number of immediately-adjacent buildings programmed as mixed-use. The
balance of the site is anticipated to serve as interim surface parking with temporary lighting.

e
o,

Figure 9: “Phase 1” scenario site plan for Baseline Project
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Figure 10: “Phase 1” scenario site plan for MRA Project

3.4  “Full Buildout” Scenario

The “Full Buildout” is intended to capture the extent of the full site development. This includes the
development of buildings on the balance of the property, construction of additional roadways, and
activation of additional park and green space. Surface parking is anticipated to be eliminated in this

scenario.
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Figure 11: “Full Buildout” site plan for Baseline Project
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Figure 12: “Full Buildout” site plan for MRA Project

3.5 Reduced Ballpark Height Option

A reduction in the height of the ballpark is a design option considered in this assessment. The ballpark
height option includes reducing the height of the ballpark itself, which would make the integrated
roofline “halo” sports lighting unachievable due to aiming angle restrictions within the MLB standards.
In this scenario, it is anticipated that four additional pole-mounted lighting clusters will be provided and
will be located outside of the ballpark behind the first and third base lines. The anticipated two outfield
poles included in the base condition are also anticipated to remain in this option. The analysis included

herein evaluates the pote

ntial impact of this project option.
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Figure 14: Reduced ballpark height option model

3.6 Rotated Ballpark Option

A rotation of the ballpark structure is a design option considered in this assessment. The rotated
ballpark option assumes the reduced height of the ballpark itself as noted in section 3.5 above, however
the ballpark is rotated so that the opening is shifted from centerfield to rightfield. The orientation of the
field of play remains the same as in the Reduced Ballpark Height option. The height and location of the
pole-mounted light clusters is slightly adjusted to accommodate the updated geometry. The analysis of
this rotated geometry includes the “Phase 1” and “Full Buildout” scenarios for both the Baseline Project
and the MRA Project.

Figure 15: Rotated Ballpark Option
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3.7 Gondola Variant

An additional key variant considered for the project is a gondola intended to increase ease of access to
the site. The proposed gondola would effectively run along Washington St. One station would be located
adjacent to the Oakland Convention Center, providing easy access to a heavily-trafficked BART line. The
second station would be located immediately adjacent to Jack London Square, allowing patrons easy
access to the full development including the ballpark and other amenities. The span of the gondola
would be supported by a tower immediately south of Interstate 880. The analysis included herein
evaluated the potential impact of this project variant.

Figure 16: Gondola variant model (gondola stations and central support tower shown in teal)
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3.8 Project Design

The design of the development, including the ballpark and adjacent development, is in early conceptual
design phase. The proposed lighting included in this analysis includes lighting of the playing field and
seating within the ballpark, architectural lighting of buildings, and lighting of horizontal planes including
rooftops and ground surfaces, in addition to the anticipated digital signage locations defined in
paragraph 0 below. All existing lighting within the project development boundary is anticipated to be
removed.

3.8.1 Lighting Masterplan Information

Given the early stage of design, the specifics of the lighting including luminaire selection and layouts
have not been developed. The assumed input to the analysis included herein is based on the Lighting
Masterplan developed for the project, which includes illuminance targets for the ranges of intended use.
Illuminance targets are based on lighting design recommendations included in the llluminating
Engineering Society 10™ Ed. Lighting Handbook and appropriate Recommended Practices for specific
uses (such as parking) from the Illuminating Engineering Society.

All lighting for the project is anticipated to use LED sources. LED sources provide higher efficiency and
longer anticipated life than legacy lighting technology. Additionally, LED sources are typically more able
to deliver light in a controlled way, which assists with minimizing glare and wasted spill light.

The project is also anticipated, per the masterplan, to use integrated lighting controls to allow lights
across the development to be tuned to specific uses and dimmed during periods of low activity.

Anticipated light levels for architectural lighting, including for parking lots, parks, plazas, facades,
streets, sidewalks, intersections, and alleyways, were established to comply with IES standards.
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Figure 17: Lighting masterplan site plan showing horizontal illuminance targets for Baseline Project

Figure 18: Lighting masterplan isometric showing vertical and horizontal illuminance targets for Baseline
Project
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Figure 19: Lighting masterplan site plan showing horizontal illuminance targets for MRA Project

Figure 20: Lighting masterplan isometric showing vertical and horizontal illuminance targets for MRA
Project
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3.8.2 Identified Digital Signage Locations

As described above, the identified digital signage locations for the baseline ballpark currently include the
double-sided scoreboard and the ribbon boards. Digital signage locations for the Rotated Ballpark option
include single-sided digital scoreboards inside the ballpark and a single-sided display on the exterior of
the ballpark facing Jack London Square. Additional digital signage locations have not been identified and
are therefore not included in this analysis. All digital signage proposed during the advancement of the
design will be required to comply with the mitigation measures included below.

LED ribbon boards

Double-sided LED
scoreboard

Figure 21: Isometric view showing modeled digital signage for baseline and reduced height ballpark

LED ribbon boards

Single-sided
secondary
scoreboard

\ Single-sided display

Figure 22: Isometric view showing modeled digital signage for rotated ballpark
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Figure 23: Isometric view showing modeled digital signage for rotated ballpark

3.8.3 Field Lighting

The lighting specific to the field-of-play and seating are
Henderson Engineers to meet MLB standards. Prelimin
approximate locations have been provided by Henders

as is also in very early design stages by
ary approximate quantities of luminaires and
on and have been integrated into this analysis.

Infield and midfield lighting is anticipated to require 395 — 410 luminaires, and outfield lighting is
anticipated to require 170 — 180 luminaires. For this analysis, the worst-case scenario of 410

infield/midfield luminaires and 180 outfield luminaires
these locations has the following characteristics:

e Approximately 1400W

e Approximately 147,000 initial lumens

e CIE correlated color temperature of 5700K

e  Minimum color rendering index of 75

e Visor/shield to minimize light spill, anticipated

was assumed. The LED luminaire proposed for

to be 2 -4"

Per MLB design standards, targeted light levels at the ground plane are:

Midfield: 225 fc (approximately 2,421 lux), 1.2:

Infield: 250 fc (approximately 2,690 lux), 1.1:1 maximum to minimum uniformity ratio

1 maximum to minimum uniformity ratio

Outfield: 200 fc (approximately 2,153 lux), 1.3:1 maximum to minimum uniformity ratio

“Halo” infield

lighting positions

Outfield pole-
mounted
lighting
positions

Infield

lighting

Outfield lighting poles

Figure 24: Field lighting location for baseline ballpark (left) and reduced height ballpark (right)
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Locations for the sports lighting fixtures will likely be refined as the design of the ballpark progresses,
potentially resulting in nominal refinements in locations and mounting heights. All refinements will be
made within the constraints of MLB’s strict placement and aiming requirements, and will not
measurably change spill light or glare analysis results for the inner harbor turning basin.

3.8.4 House Lighting

Lighting of the stands, or “house”, is also in very early design stages by Henderson Engineers. House
lighting is currently intended to be provided by approximately 20 — 30 luminaires, to be mounted to the
inside face of the curved canopy/roof or underside of the seating bowl treads. For this analysis, the
modeling efforts assumed 30 luminaires. The LED luminaire proposed for this location has the following
characteristics:

e Approximately 600W

o Approximately 54,000 initial lumens at a CIE correlated color temperature of 5700K
e Minimum color rendering index of 80

e Fully-shielded (no uplight)

Targeted light levels are 10 — 15 fc (107 — 161 lux) at the seating average per Henderson.

3.9 Design Features to Limit Impact

It is anticipated, per the masterplan, that the lighting design will consider reducing wasted light, which
can contribute to light trespass and light pollution, during the selection and layout of lighting
equipment. Light will generally be directed downward to reduce wasted uplight which can contribute to
skyglow. Luminaires used for all area lighting including any surface parking will be full-cutoff, which
blocks direct light from leaving the luminaire above the horizontal, reducing wasted light. Lighting will
generally be integrated into architectural and landscape features throughout park and plaza areas to
minimize energy use while helping to define a human scale.
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4 Methodology

4.1 Receptor Site Identification

Sensitive receptor sites were identified by ESA in their 1 February 2019 memo, included as an appendix
to that report. The memo identified six key receptor sites, as shown below in Figure 25.
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Figure 25: Receptor sites identified by ESA in their 1 February 2019 memo indicating receptor site
locations and numbers in pink. Note that the project boundary (in red) is incorrect; refer to the project
boundary shown in the plan diagrams in Section 3 above.

Two receptor sites, Site 5 and Site 6, were identified to be located on the highway. Since full
measurements were not feasible at those locations due to safety concerns, alternate sites were
identified and confirmed with ESA. Additionally, subcategories of receptor sites were added to allow the
assessment to include the potential impacts of the Gondola variant, including its two stations and

central support tower. Figure 26 indicates the final receptor site locations and orientations used for this
analysis.
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Figure 26: Expanded receptor site location map showing the locations of the receptor sites and their
orientations

4.2 Equipment

All luminance and illuminance measurements were taken using a Sekonic L-758 light meter, as shown in
Figure 27.

Figure 27: Light meter used for luminance and illuminance measurements

All photographs were taken using a Canon EOS Rebel T6i with an 18-55mm IS SM lens kit, as shown in
Figure 28. A tripod was used to allow photographs to be taken at approximately 5’-6” above grade. The
camera has a 24.2 megapixel CMOS sensor and fully manual modes, including manual focus.
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Figure 28: Camera used for all photography

4.3  Analysis Method
4.3.1 Existing Lighting Conditions

Preliminary analysis included the measurement of existing lighting conditions at the project site.
Horizontal illuminance measurements were taken throughout the site and along the property line.
Vertical illuminance measurements were taken at the property line facing inward, perpendicular to the
property line, to assess light trespass from the project site. Additionally, vertical illuminance
measurements were taken at the property line facing outward, perpendicular to the property line, to
assess light trespass onto the property.

4.3.2 Receptor Site Measurements

For all receptor site locations with the exception of Receptor Site 2, the sites were first visited during the
day to establish a reference daytime photograph and to identify safe locations for subsequent night
measurements. Receptor sites were then visited to perform spill light and glare measurements
concurrently after dark.

4.3.2.1 Spill Light

To measure spill light, spot vertical illuminance measurements were taken with the illuminance meter at
approximately 5’-6” above grade. A series of five measurements were taken and recorded at each
receptor site to accommodate varying conditions caused by traffic, people, and other variabilities.
Illuminance readings were taken vertically, with the sensor oriented toward the ballpark, gondola
station, or gondola tower, depending on the receptor site location and purpose.

4.3.2.2 Glare

Glare measurements were not recorded at the receptor site locations located on the highways
(Receptor Site 5 — 880 Westbound and Receptor Site 6 — 980 Ramp to Eastbound 880).

To measure glare, both the luminance meter and photography equipment were used. The camera was
mounted on the tripod so the lens was approximately 5’-6” above grade. Following typical HDRI
procedure, a series of bracketed photographs were taken at optimal exposure, underexposure, and
overexposure. Remote triggering via Wi-Fi was used to reduce camera movement for long exposures.
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Additionally, reference measurements were recorded. Using a portable tablet PC, a reference picture
was taken to closely match the view of the camera. Between three and seven (average 5.4) reference
measurements were taken for each view. Reference values were then used to calibrate final images.

4.4  Software for Glare Analysis of Existing Conditions

The bracketed exposure photographs taken were then used to assess the existing glare experience at
each receptor site. For each receptor site, the series of bracketed exposure JPEG files were combined
using Photosphere, with a downloaded sensor response curve that is specific to the type of camera body
and sensor used which allows for the software to extract the per-pixel luminance values based on JPEG
pixel values. Specific spot calibration was checked against the field measurements recorded on site and
adjusted if required to match field measurements. The result of this process was a calibrated, full-color
High Dynamic Range (HDR) image in *.hdr file format.

The *.hdr files were then viewed through the “wxfalsecolor.exe” plug-in for Diva with Radiance, which
allows the per-pixel luminance values to be mapped using falsecolor with a logarithmic scale (second
order or higher, depending on the luminance range within the HDR image). The falsecolor images, in
JPEG format, were then saved and used to assess existing glare sources in the normal field of view.

4.5 Modeling of Proposed Project

To evaluate the potential impact from the proposed project, a series of lighting models were created to
allow direct comparison of existing conditions to proposed lighting conditions.

451 Geometry

For all evaluation, the fundamental modeled geometry was provided by BIG. This model included the
existing developments surrounding the project and fully encompassing the identified receptor sites. The
model also included the ballpark itself, adjacent associated development, the gondola variant, and the
location of proposed sports lighting. In addition, a model was provided that included the project design
option of the lower ballpark height and its associated sports/field lighting positions.

All geometries provided were based on “massing models”, which are models that include the
fundamental critical geometry, such as overall height, but exclude detailed geometry, typical with the
conceptual design phase in which the project current sits. All models were provided in Rhino file
formats.

4,5.2 Software

All lighting calculations were performed using AGI32 software. AGl is a radiosity-based software that
allows for the modeling of complex surface interactions while minimizing processor requirements.
AGI32 has been validated according to the CIE 171:2006 validation process requirements.

In order to import the model from Rhino to AGI32, all geometries were first exported to Autodesk
Autocad 2018 and manipulated within to remove duplicate or null surfaces, and to union congruent
three-dimensional geometries. Autocad models were then saved down to a 2007 version to allow for
import into AGI32.

All non-vertical surfaces were assigned a 10% light reflectance value and all vertical surfaces were
assigned a 50% light reflectance value. Ground planes on roof gardens, including the ballpark roof, were
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assigned a 40% light reflectance value. All lighting was modeled assuming initial conditions, and do not
account for any depreciation due to dirt, age, weather exposure, or other factors.

AGI renderings showing false-color luminance values were exported from each receptor site to provide a
direct before-and-after comparison of the anticipated impact of the project. The mesh levels required
for accurate calculations associated with surface or entity size, for some portions of the model, required
such tight meshing that the mesh boundaries in the exported renderings somewhat obscure the
displayed false-color representation of the anticipated luminances.

4.5.3 Lighting

Since the project is in early conceptual design, the specifics of the lighting design such as luminaire
selection and placement have not been developed. As such, the lighting information available via the
lighting masterplan was at a coarse level of detail, indicating illuminance targets for all major activities
anticipated within the project.

To allow the impact of that lighting to be modeled, the various surfaces within the project were assigned
luminances within AGI32, effectively allowing them to “glow” via reflected light. This method allows for
the effect of the light to be modeled without having to model the luminaires themselves. Based on the
lighting masterplan and the proposed geometry, Table 1 provides the pre-curfew modeled surface
luminances and Table 2 provides the post-curfew modeled surface luminances. The luminances were
derived using the assumed light reflectance values listed previously, assuming a Lambertian distribution.

llluminance, Luminance,
[lux] Reflectance [cd/m?]
Retail Storefronts* 300 50% 47.7
Mixed-Use Facades 35 50% 5.6
Roof Gardens 60 40% 7.6
Intersections 18 10% 0.6
Streets - Primary 20 10% 0.6
Streets - Secondary 20 10% 0.6
Plazas/Parks 6 10% 0.2
Athletics Way 6 10% 0.2
Ballpark Fagade 100 50% 15.9
Gondola Loading Platforms 200 10% 6.4
Surface Parking 10 10% 0.3

Table 1: Initial luminances pre-curfew (applies to game and non-game nights)

*Retail storefront luminance pre-curfew is intended to capture the impact of interior lighting emanating
from within
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llluminance, Luminance,
[lux] Reflectance [ed/m?]
Retail Storefronts* 35 50% 5.6
Mixed-Use Facades 35 50% 5.6
Roof Gardens 0 40% 0.0
Intersections 18 10% 0.6
Streets - Primary 20 10% 0.6
Streets - Secondary 20 10% 0.6
Plazas/Parks 6 10% 0.2
Athletics Way 6 10% 0.2
Ballpark Facade 15 50% 2.4
Gondola Loading Platforms 200 10% 6.4
Surface Parking 10 10% 0.3

Table 2: Initial luminances post-curfew

*Retail storefront luminance post-curfew is intended to capture exterior architectural lighting only

4.5.4 Identified Digital Signage

Though the full extent of digital signage for the project was not yet determined at this early stage in
design, two known and/or probable locations were included in the modeling effort.

Primarily, the main outfield scoreboard was included in the assessment. This pole-mounted scoreboard
is anticipated to be fully digital video and to be double-sided. Since the scoreboard will be in direct view
from some highway driving positions, it must comply with the California Vehicle Code, addressed in
section 2.1.5 above, and therefore was analyzed assuming a diffuse nighttime luminance of 3,500 cd/m?2.

Additionally, two locations of ribbon board were also included in the assessment. The ribbon boards are
also anticipated to be fully digital video displays to allow for customized displays and dynamic fan
engagement. It is assumed that the ribbon boards would not be brighter than the scoreboard to balance
brightnesses within the ballpark, and therefore the ribbon boards were assumed also to have a diffuse
nighttime luminance of 3,500 cd/m?2.

4.5.5 Sports Lighting

Sports lighting information, described in section 3.8.3 above, was provided by Henderson. The
information provided included an approximation of the number of sports light luminaires provided for
the field of play lighting to meet a target of 20% above MLB criteria.

IES files were obtained for sports lighting equipment from a sports lighting manufacturer that closely
matches the assumed luminaires. A light loss factor of 80% (20% loss) was assumed for each luminaire.
These luminaires and the house light luminaires are the only actual light sources modeled within the
assessment; all other modeling included the effect of the light, not the lights themselves.

Luminaires were located per the description from Henderson and aimed at 40° above nadir, which is the
maximum allowable aiming angle per MLB standards, and horizontally aimed perpendicular to the light
standards or structure to which they are mounted. This high aiming angle provides the worst-case
scenario for glare from a distance, since the luminaires are aimed as close to horizontal as permitted and
therefore most likely to capture the impact of potential glare from a distance.
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The photometric report for the luminaires used for this assessment are included in APPENDIX A —
SPORTS LIGHTING PHOTOMETRIC REPORT.

4.5.6 House Lighting

House lighting information, as described in section 3.8.4 above, was provided by Henderson. The
information provided included an approximate number of the house luminaires to meet a target
illuminance of 100 — 150 lux average.

IES files were obtained for a typical full-cutoff area light that closely matches the assumed luminaires.
Lumen output of the IES file was adjusted to match the assumed luminaires. No additional light loss
factor was applied, which assumes worst-case condition. These luminaires and the sports lighting
luminaires are the only actual light sources modeled with in the assessment; all other modeling included
the effect of the light, not the lights themselves.

Luminaires were located per the description from Henderson, and aimed straight down. The luminaires
are full-cutoff and were modeled without a tilt applied.

The photometric report for the luminaires used for this assessment are included in APPENDIX B — HOUSE
LIGHTING PHOTOMETRIC REPORT.

4,57 Cloud Cover

The San Francisco Bay area in general experiences a significant amount of cloud cover, often at low
elevations. Cloud cover is known to increase light spill by reflecting upward-directed light back down.
The lower the cloud ceiling is, the more significant the impact of the cloud cover on light spill can
generally be assumed. Based on TMY3 weather data from the National Renewable Energy Laboratory
(NREL) for the Oakland International Airport, the cloud ceiling conditions nearby are surprisingly high for
most of the year, with more than 63% of typical annual hours with a cloud ceiling above 10,000ft. Lower
cloud ceilings (4,000 ft and under) account for approximately 29.2% of the annual hours.
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Figure 29: Hours per year of typical cloud ceiling height based on TMY3 data for Oakland International
Airport
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Figure 30 shows the annual typical cloud cover measured at Oakland Metropolitan Airport, the closest
weather station reporting this data. As is shown, the sky dome is most typically 30 — 60% covered
(shown in teal), with the least amount of cloud coverage typically experienced mid-day in the fall and
the most amount of cloud coverage typically experienced in the morning hours in the summer and fall,
and in the midday hours in the winter.

@ Monthly Avg (O Daily

LOCATION: Oakland Metropolitan Arpt, CA, USA
3D CHARTS Latitude/Longitude: 37.72° North, 122.22° West, Time Zone from Greenwich -8
Data Source: TMY3 724930 WMO Station Number, Elevation 6 ft
LEGEND
SKY COVER
{percent)
o W <10
'/
6% Ml 10 - 30 74
O 30 - 60 5
2% M 60 - 80 ":/
1% W >80 > - O,
8110 R <2

22.67"
0.00

JAN

Figure 30: Cloud cover data from Climate Consultant using Oakland International Airport *.epw data

Since the cloud cover in this area is significant, the assessment included a parametric study of the
impact of cloud cover on the calculated spill light. In order to model the impact of cloud cover, a floating
horizontal plane was placed at various heights above the model and the resultant impact on the spill
light calculations were recorded. The cloud ceiling plane was modeled as low as 500 ft and as high as
10,000 ft above grade to model the range of potentially likely conditions. The cloud ceiling reflectance
was assigned as diffuse 65% light reflectance, since most sources indicate cloud reflectance values can

range between 10% and 90%.
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4.5.8 Modeled Lighting Conditions

Three lighting conditions were modeled:

e Game Nights: Assumed to be dusk to curfew during game nights (approximately 40 per year)
0 Architectural surfaces illuminated to full brightness per Table 1.
0 Sports and house lighting “on”
0 Scoreboard and ribbon board displays “on”
e Non-Game Nights, Pre-Curfew: Assumed to be dusk to curfew during non-game and non-event
nights (approximately 315 nights per year)
0 Architectural surfaces illuminated to full brightness per Table 1.
0 Sports and house lighting “off”
0 Scoreboard and ribbon board displays “off”
e Post curfew: Assumed to be curfew to dusk all nights of the year
0 Architectural surfaces illuminated to reduced brightness per Table 2.
0 Sports and house lighting “off”
0 Scoreboard and ribbon board displays “off”

All three of the lighting conditions described above were modeled for both the “Phase 1” scenario
meant to quantify the impact of the initial development and the “Full Buildout” scenario meant to

guantify the cumulative impact of the full development buildout, for both the “Baseline Project” and
“MRA Project”.

Additionally, the design option assessing the potential for the reduced ballpark height was modeled
based on only the Game Night lighting condition, for both the “Phase 1” scenario and the “Full Buildout”
scenario, and for both the “Baseline Project” and “MRA Project”.

In total, 148 simulations were created to complete the assessment.
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5 Existing Conditions Assessment Lighting Conditions

The first step of the assessment was to examine the existing lighting conditions. A site visit was made to
the Howard Terminal site on Tuesday, February 5%, 2019 beginning at 7pm. The sky conditions were
clear. Due to security, access to select portions of the site was limited.

5.1 Status of Existing Lighting Equipment

The existing site is primarily lighted by high-mast poles, each with twelve high-pressure sodium cutoff
area lights. Additionally, shorter pole-mounted flood lights are placed at select locations around the
perimeter of the site lighting inward. During the site visit, it was observed that approximately 10% of the
total luminaires on the site were working. Additionally, many of the high-pressure sodium lamps were
cycling, indicating they are nearing failure and likely producing up to 30% less light each than when they
were installed and maintained. As such, the baseline established by the existing lighting conditions is
lower in terms of both spill light and glare compared to a fully operational port condition.

Figure 31: Photograph of existing site lighting from 5 February 2019 site visit.

5.2 On-Site Measurements

Measurements of the existing lighting were taken throughout the site and are summarized in Figure 32
and Table 3. Horizontal illuminance measurements were taken near the ground plane in the center of
the site, targeting areas where the surrounding high-mast pole lights were functioning to the greatest
extent observed, to record the existing on-site light levels.

At the perimeter of the site, where accessible, horizontal illuminance measurements were taken at the
ground plane. Additionally, two vertical illuminance readings were recorded at approximately 5’-6"” AFG
at the perimeter of the site at selected locations. One of the two vertical illuminance readings was taken
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facing toward the property, perpendicular to the property line, to assess the amount of light spilling
from the property onto adjacent properties and/or into the water. Additionally, vertical illuminance
readings were taken facing outward from the property, perpendicular to the property line, to assess the
amount of light spilling onto the property which helps to evaluate how the existing site is light-polluted

by adjacent sources.

Areas in red were
SR 1diMAarke
not accessible

E D

Figure 32: Existing site lighting measurement locations recorded 5 February 2019

Vertical llluminance, [lux]
Markpoint Horizontal llluminance, [lux] Facing In Facing Out
A 0.0 Not measured 1.1
B 0.0 Not measured 0.0
C 0.0 1.3 Not measured
D 0.0 1.9 0.0
E 11.8 24.7 0.0
F Not measured Not measured 0.0
G (Vertical Facing West) 1.5 Not measured 3.2
G (Vertical Facing South) 1.5 Not measured 1.3
H 2.0 Not measured 3.8
J 2.2 Not measured 3.8
K 2.5 4.1 Not measured
M 4.6 Not measured 6.1
N 5.0 7.5 1.5
P 17.2 Not measured Not measured
Q 24.7 Not measured Not measured
R 3.8 5.4 1.2

Table 3: Existing site lighting measurement values recorded 5 February 2019
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5.2.1 Horizontal llluminance

As shown in Table 3, the existing lighting on the site was found to provide approximately 17.2 lux
between poles and approximately 24.7 lux directly under poles when approximately four out of twelve
luminaires per mast were working.

Additionally, horizontal illuminance readings at the property line varied from zero lux up to 4.9 lux,
indicating spill light at the property line that is contributed to by both the on-site lighting and the
lighting of adjacent properties. In general, horizontal illuminance readings along the waterfront were
extremely low, likely due in part to the fact that many of the luminaires immediately adjacent to the
waterfront area were off combined with the obstruction posed by the stored shipping containers and
trucks

5.2.2 Light Trespass from Site

Vertical illuminance readings at the property line facing into the site were taken to assess the impact of
the lighting on the project site onto adjacent properties and the water. As shown in Figure 32, vertical
illuminance recordings were taken ranging from 1.3 lux up to 24.7 lux, indicating that the current
lighting is contributing to light pollution onto adjacent properties. Per the recommendations included in
IES RP-33-14, shown in Figure 3, vertical illuminances on the property line in Lighting Zone 3 should not
exceed 8.0 lux.

5.2.3 Light Trespass onto Site

Vertical illuminance readings at the property line were also taken facing away from the site to assess
how light-polluted the site is from adjacent light sources. As shown in Figure 32, vertical illuminance
recordings were taken ranging from 0 lux on the southeast corner of the property, to 3.8 lux on the west
side of the property. While these values are high, they do comply with the recommendations in IES RP-
33-14, shown in Figure 3, for Lighting Zone 3 and indicate that the site is not highly light-polluted by
adjacent properties.

5.3  Receptor Site Identification

As described in section 4.1 above, the receptor sites were identified by ESA and expanded to include
alternate locations were measurements were not feasible due to unsafe or inaccessible locations, and
are shown in Figure 26 above.

All identified receptor sites were visited during the day on either Wednesday, February 5% or Thursday,
February 6%, 2019 to obtain daytime photographs.

5.3.1 Lighting Conditions at Receptor Sites

Lighting conditions were measured on the evening of Wednesday, February 6%, 2019 at all receptor sites
excluding Receptor Site 2 beginning at 7:30 pm. Weather conditions were partly cloudy.

At each receptor site, spill light measurements, glare measurements, and calibrated photography
measurements were recorded concurrently. For the two receptor sites located on elevated freeways,
the spill light measurements were taken from the back seat of a car travelling along the freeway with
the window rolled down.
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5.3.1.1 Receptor Site 1 — Water Street facing Ballpark

Table 4 provides the results of the spill light measurements for Receptor Site 1, Figure 33 provides the
daytime photo of the view from Receptor Site 1 to the proposed ballpark location, Figure 34 provides
the nighttime calibrated high dynamic range image of the view from Receptor Site 1 to the proposed
ballpark location, and Figure 35 provides the falsecolor high dynamic range image of the view from
Receptor Site 1 to the proposed ballpark showing the measured luminance values. Note the luminance
scale for each HDR image is unique and displayed on the left side of the image in units of cd/m?2.

Receptor Site 1 is located very close to the proposed development and the primary field of view is the
existing terminal site. The calibrated images and falsecolor images show that the primary sources of
brightness in the field of view are the high mast pole lights located on the project site and the high mast
pole lights located on properties to the west of the Terminal site. From this view, high luminance
contrast is experienced.

Vertical llluminance, [lux]
Average Max Min

Receptor Site 1 - Water Street (Facing Ballpark) 6.0 6.5 5.7
Table 4: Receptor Site 1 Existing Spill Light
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Figure 33: Receptor Site 1 Daytime Photo
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Figure 34: Receptor Site 1 Nighttime Calibrated HDR Image

Figure 35: Receptor Site 1 Falsecolor Image
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5.3.1.2 Receptor Site 1A — Water Street at Washington (Facing Gondola)

Table 5 provides the results of the spill light measurements for Receptor Site 1A, Figure 36 provides the
daytime photo of the view from Receptor Site 1A to the proposed gondola station location, Figure 37
provides the nighttime calibrated high dynamic range image of the view from Receptor Site 1A to the
proposed gondola station location, and Figure 38 provides the falsecolor high dynamic range image of
the view from Receptor Site 1A to the proposed gondola station location showing the measured
luminance values. Note the luminance scale for each HDR image is unique and displayed on the left side
of the image in units of cd/m?2.

Receptor Site 1A is located very close to the proposed gondola station included as a project variant and
the primary field of view is the Washington Street corridor. The calibrated images and falsecolor images
show that the primary sources of brightness in the field of view are the pedestrian pole lights located
along Washington Street and other architectural light sources mounted to adjacent buildings. From this
view, moderate luminance contrast is experienced.

Vertical llluminance, [lux]
Average Max Min

Receptor Site 1A - Water Street at Washington

7. 7. 7.1
(Facing Gondola) 3 >

Table 5: Receptor Site 1A Existing Spill Light

: ok S e Ui Yo b Lugts P iy
Figure 36: Receptor Site 1A Daytime Photo
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Figure 37: Receptor Site 1A Nighttime Calibrated HDR Image

Figure 38: Receptor Site 1A Falsecolor Image
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5.3.1.3 Receptor Sites 2, 2B and 2C — Inner Harbor Turning Basin

On September 30, 2019, a visit to the Inner Harbor Turning Basin was conducted. Weather conditions
were partly cloudy. Measurements were taken at eye height aboard a ship with a deck height of 47m
(154 ft), giving a measurement height of approximately 159 ft above the water line. The site visit
occurred pre-dawn, and as such no daytime photos were taken. These measurements are used to
approximate the experience at Receptor Site 2, which is located 190’ above the water level. No
measurements were taken to approximate Receptor Sites 2B or 2C as these sites were inaccessible.

Table 6 provides the results of the spill light measurements for Receptor Site 2, Figure 39 provides the
nighttime calibrated high dynamic range image of the view from Receptor Site 2 to the proposed project
location, and Figure 40 provides the falsecolor high dynamic range image of the view from Receptor Site
2 to the proposed project location showing the measured luminance values. Note the luminance scale
for each HDR image is unique and displayed on the left side of the image in units of cd/m?.

The calibrated images and falsecolor images show that the primary source of brightness in the field of

view is the high-mast lighting and the reflected light from the light-colored paving surfaces. As noted in
the discussion of the existing lighting conditions at Howard Terminal in Section 5.1 above, many of the

existing light fixtures were not “on”, particularly in the southwest corner of the terminal site.

Vertical llluminance, [lux]

Average Max Min

Receptor Site 2 - Inner Harbor Turning Basin @ 190' 1.2 1.2 1.1
Table 6: Receptor Site 2 Existing Spill Light

Figure 39: Receptor Site 2 Nighttime Calibrated HDR Image
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Figure 40: Receptor Site 2 Falsecolor Image
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5.3.1.4 Receptor Site 2A — Turning Basin Line-of-Site

Receptor Site 2A was established to provide a line-of-site to the proposed project through the center of
the turning basin, though at ground level.

Table 7 provides the results of the spill light measurements for Receptor Site 2A, Figure 41 provides the
daytime photo of the view from Receptor Site 2A to the proposed project location, Figure 42 provides
the nighttime calibrated high dynamic range image of the view from Receptor Site 2A to the proposed
project location, and Figure 43 provides the falsecolor high dynamic range image of the view from
Receptor Site 2A to the proposed project location showing the measured luminance values. Note the
luminance scale for each HDR image is unique and displayed on the left side of the image in units of
cd/m?>.

Receptor Site 2A is located across the estuary and along the line of site through the center of the turning
basin. The calibrated images and falsecolor images show that the primary sources of brightness in the
field of view are the local dock lighting. From this view, moderate luminance contrast is experienced.

Vertical llluminance, [lux]

Average Max Min

Receptor Site 2A - Turning Basin Line-of-Sight 5.7 5.7 5.7
Table 7: Receptor Site 2A Existing Spill Light

Figure 41: Receptor Site 2A Daytime Photo
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Figure 42: Receptor Site 2A Nighttime Calibrated HDR Image

Figure 43: Receptor Site 2A Falsecolor Image

Lighting Technical Report 19 November 2020
HLB Lighting Design Inc. 43 of 532



5.3.1.5 Receptor Site 3 — Alameda Dock

Table 8 provides the results of the spill light measurements for Receptor Site 3, Figure 44 provides the
daytime photo of the view from Receptor Site 3 to the proposed project location, Figure 45 provides the
nighttime calibrated high dynamic range image of the view from Receptor Site 3 to the proposed project
location, and Figure 46 provides the falsecolor high dynamic range image of the view from Receptor Site
3 to the proposed project location showing the measured luminance values. Note the luminance scale

for each HDR image is unique and displayed on the left side of the image in units of cd/m?2.

Receptor Site 3 is located across the estuary and faces northwest toward the center of the project site.
The primary field of view is the estuary with the project site in the background. The calibrated images
and falsecolor images show that the primary sources of brightness in the field of view is the existing high
mast lighting at the project site and the adjacent properties, which causes reflections in the water. From

this view, high luminance contrast is experienced.

Vertical llluminance, [lux]

Average

Max

Min

Receptor Site 3 - Alameda Dock 1.1

1.1

1.1

Table 8: Receptor Site 3 Existing Spill Light

Figure 44: Receptor Site 3 Daytime Photo
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Figure 45: Receptor Site 3 Nighttime Calibrated HDR Image

Figure 46: Receptor Site 3 Falsecolor Image
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5.3.1.6 Receptor Site 4 — MLK at Embarcadero

Table 9 provides the results of the spill light measurements for Receptor Site 4, Figure 47 provides the
daytime photo of the view from Receptor Site 4 to the proposed project location, Figure 48 provides the
nighttime calibrated high dynamic range image of the view from Receptor Site 4 to the proposed project
location, and Figure 49 provides the falsecolor high dynamic range image of the view from Receptor Site
4 to the proposed project location showing the measured luminance values. Note the luminance scale
for each HDR image is unique and displayed on the left side of the image in units of cd/m?2.

Receptor Site 4 is located immediately adjacent to the project site and the primary field of view is the
existing site development. The calibrated images and falsecolor images show that the primary sources of
brightness in the field of view is the existing high mast lighting at the project site, though many of the
existing high mast luminaires were not functioning at the time of measurement. From this view, high
luminance contrast is experienced.

Vertical llluminance, [lux]

Average Max Min

Receptor Site 4 - MLK at Embarcadero 7.2 7.5 7.1
Table 9: Receptor Site 4 Existing Spill Light
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Figure 47: Receptor Site 4 Daytime Photo
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Figure 48: Receptor Site 4 Nighttime Calibrated HDR Image

Figure 49: Receptor Site 4 Falsecolor Image
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5.3.1.7 Receptor Site 5 — 1880 Westbound

Table 10 provides the results of the spill light measurements for Receptor Site 5, and Figure 50 provides
the daytime photo of the view from Receptor Site 5 to the proposed project location. No nighttime

photos were taken to perform glare analysis due to the inaccessibility of the site.

Receptor Site 5 is located on the elevated freeway and the primary field of view is the existing site

development beyond the freeway.

Vertical llluminance, [lux]

Average

Max

Min

Receptor Site 5 - 1880 Westbound 1.6

1.9

1.2

Table 10: Receptor Site 5 Existing Spill Light

Figure 50: Receptor Site 5 Daytime Photo
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5.3.1.8 Receptor Site 5A — 2" at Washington (Facing Ballpark)

Table 11 provides the results of the spill light measurements for Receptor Site 5A, Figure 51 provides the
daytime photo of the view from Receptor Site 5A to the proposed project location, Figure 52 provides
the nighttime calibrated high dynamic range image of the view from Receptor Site 5A to the proposed
project location, and Figure 53 provides the falsecolor high dynamic range image of the view from
Receptor Site 5A to the proposed project location showing the measured luminance values. Note the
luminance scale for each HDR image is unique and displayed on the left side of the image in units of
cd/m?>.

Receptor Site 5A is located on top of the southwest corner of the parking garage located at 2" and
Washington, and immediately adjacent to the project site. The primary field of view is looking down
onto the existing site development. The calibrated images and falsecolor images show that the primary
sources of brightness in the field of view is the existing high mast lighting at the project site, though
many of the existing high mast luminaires were not functioning at the time of measurement. From this
view above the luminaires, moderate luminance contrast is experienced.

Vertical llluminance, [lux]
Average Max Min

Receptor Site 5A - 2nd at Washington
(Facing Ballpark) 2.1 2.2 2.0
Table 11: Receptor Site 5A Existing Spill Light

Figure 51: Receptor Site 5A Daytime Photo
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Figure 52: Receptor Site 5A Nighttime Calibrated HDR Image

Figure 53: Receptor Site 5A Falsecolor Image
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5.3.1.9 Receptor Site 5B — 2" at Washington (Facing Jack London Square Station)

Table 12 provides the results of the spill light measurements for Receptor Site 5B, Figure 54 provides the
daytime photo of the view from Receptor Site 5B to the proposed project location, Figure 55 provides
the nighttime calibrated high dynamic range image of the view from Receptor Site 5B to the proposed
project location, and Figure 56 provides the falsecolor high dynamic range image of the view from
Receptor Site 5B to the proposed project location showing the measured luminance values. Note the
luminance scale for each HDR image is unique and displayed on the left side of the image in units of
cd/m?>.

Receptor Site 5A is located on top of the southeast corner of the parking garage located at 2" and
Washington, and immediately adjacent to proposed gondola station. The primary field of view is looking
down onto the existing roadway. The calibrated images and falsecolor images show that the primary
sources of brightness in the field of view is the existing pedestrian pole lights and architectural building-
mounted lights. From this view above the luminaires, moderate luminance contrast is experienced.

Vertical llluminance, [lux]
Average Max Min

Receptor Site 5B - 2nd at Washington

; . 3.7 3.8 3.6
(Facing JLS Station)

Table 12: Receptor Site 5B Existing Spill Light

RO

Figure 54:
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Figure 55: Receptor Site 5B Nighttime Calibrated HDR Image

0.38 cd/m?*

Figure 56: Receptor Site 5B Falsecolor Image
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5.3.1.10 Receptor Site 5C — 2" at Washington (Facing Convention Center Station)

Table 13 provides the results of the spill light measurements for Receptor Site 5C, Figure 57 provides the
daytime photo of the view from Receptor Site 5C to the proposed project location, Figure 58 provides
the nighttime calibrated high dynamic range image of the view from Receptor Site 5C to the proposed
project location, and Figure 59 provides the falsecolor high dynamic range image of the view from
Receptor Site 5C to the proposed project location showing the measured luminance values. Note the
luminance scale for each HDR image is unique and displayed on the left side of the image in units of
cd/m?>.

Receptor Site 5C is located on top of the northeast corner of the parking garage located at 2" and
Washington, looking along Washington St to the proposed gondola mains support pole and the
Convention Center station The primary field of view is looking down the Washington Street Corridor.
The calibrated images and falsecolor images show that the primary sources of brightness in the field of
view is the existing building-mounted signage lighting. From this view above the luminaires, minimal
luminance contrast is experienced.

Vertical llluminance, [lux]
Average Max Min

Receptor Site 5C - 2nd at Washington
(Facing Convention Center Station)
Table 13: Receptor Site 5C Existing Spill Light

3.2 3.2 3.1
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Figure 58: Receptor Site 5C Nighttime Calibrated HDR Image

9.8 cd/m?

0.38 cd/m?

Figure 59: Receptor Site 5C Falsecolor Image
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5.3.1.11 Receptor Site 6 — 1980 Ramp to Eastbound 1880

Table 14 provides the results of the spill light measurements for Receptor Site 6, and Figure 60 provides
the daytime photo of the view from Receptor Site 6 to the proposed project location. No nighttime

photos were taken to perform glare analysis due to the inaccessibility of the site.

Receptor Site 6 is located on the elevated freeway and the primary field of view is the existing site

development, though much of the view is blocked due to the tilt of the on-ramp.

Vertical llluminance, [lux]

Average

Max

Min

Receptor Site 6 - 1980 Ramp to Eastbound 1880 1.2

1.4

1.2

Table 14: Receptor Site 6 Existing Spill Light

Figure 60: Receptor Site 6 Daytime Photo
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5.3.1.12 Receptor Site 6A — 7*" at Brush

Table 15 provides the results of the spill light measurements for Receptor Site 6A, Figure 61 provides the
daytime photo of the view from Receptor Site 6A to the proposed project location, Figure 62 provides
the nighttime calibrated high dynamic range image of the view from Receptor Site 6A to the proposed
project location, and Figure 63 provides the falsecolor high dynamic range image of the view from
Receptor Site 6A to the proposed project location showing the measured luminance values. Note the
luminance scale for each HDR image is unique and displayed on the left side of the image in units of
cd/m?>.

Receptor Site 6A is located to the west of the 1980 ramp to 1880 and provides a similarly elevated point
of view of the project site. The primary field of view is the immediate development with the project site
in the distant background. The calibrated images and falsecolor images show that the primary sources of
brightness in the field of view is the local sighage, though the distant lighting on the project site’s cranes
is visible. From this view above the luminaires, minimal luminance contrast is experienced.

Vertical llluminance, [lux]

Average Max Min

Receptor Site 6A - 7th at Brush 5.1 5.4 4.6
Table 15: Receptor Site 6A Existing Spill Light

Figure 61: Receptor Site 6A Daytime Photo
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Figure 62: Receptor Site 6A Nighttime Calibrated HDR Image

0.44 cd/m?

Figure 63: Receptor Site 6A Falsecolor Image
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5.3.1.13 Receptor Site 7 — 8" at Washington (Facing Convention Center Station)

Table 16 provides the results of the spill light measurements for Receptor Site 7, Figure 64 provides the
daytime photo of the view from Receptor Site 7 to the proposed gondola station, Figure 65 provides the
nighttime calibrated high dynamic range image of the view from Receptor Site 7 to the proposed
gondola station location, and Figure 66 provides the falsecolor high dynamic range image of the view
from Receptor Site 7 to the proposed gondola station location showing the measured luminance values.
Note the luminance scale for each HDR image is unique and displayed on the left side of the image in
units of cd/m?2.

Receptor Site 7 is located one block south of the proposed gondola station, and the primary field of view
is the Washington Street corridor to the terminus at the Convention Center. The calibrated images and
falsecolor images show that the primary sources of brightness in the field of view is the pedestrian and
roadway lighting poles. From this view, luminance contrast is experienced.

Vertical llluminance, [lux]
Average Max Min

Receptor Site 7 - 8th at Washington
(Facing Convention Center Station)
Table 16: Receptor Site 7 Existing Spill Light

15.4 16.7 14.0

Figure 64: Receptor Site 7 Daytime Photo
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Figure 66: Receptor Site 7 Falsecolor Image
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5.3.1.14 Receptor Site 7A — 8" at Washington (Facing Tower)

Table 17 provides the results of the spill light measurements for Receptor Site 7A, Figure 67 provides the
daytime photo of the view from Receptor Site 7A to the proposed gondola station, Figure 68 provides
the nighttime calibrated high dynamic range image of the view from Receptor Site 7A to the proposed
gondola station location, and Figure 69 provides the falsecolor high dynamic range image of the view
from Receptor Site 7A to the proposed gondola station location showing the measured luminance
values. Note the luminance scale for each HDR image is unique and displayed on the left side of the
image in units of cd/m?2.

Receptor Site 7A is located one block south of the proposed gondola station, and the primary field of
view is the Washington Street corridor facing south. The calibrated images and falsecolor images show
that the primary sources of brightness in the field of view is the roadway lighting poles. From this view,
moderate luminance contrast is experienced.

Vertical llluminance, [lux]

Average Max Min

Receptor Site 7A - 8th at Washington (Facing Tower) 28.0 28.0 28.0
Table 17: Receptor Site 7A Existing Spill Light

Figure 67: Receptor Site 7A Daytime Photo
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Figure 68: Receptor Site 7A Nighttime Calibrated HDR Image

W\

0.44 cd/m?

Figure 69: Receptor Site 7A Falsecolor Image
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5.4  Sky Glow

The high development density within the Oakland area has created significant light pollution. In
particular, the sky glow observed directly over the city is significant. Figure 70 shows an overlay of
satellite data in the area, with the scale of brightness shown on the right. As is obvious, the entire
Oakland area is currently significantly light polluted with a very bright sky that obscures all but the
brightest celestial bodies. Figure 71 shows the existing measured radiance at the site, which is excess of
65e-9 W/cm?*sr and considered extremely bright.
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O VIIRS 2018
® VIIRS 2017
® VIIRS 2016

°
® VIIRS 2015
Bing base layers
O Road
® Hybrid
> SQWSQC overlay & filters
\/ Overlay legend

Radiance 10° W/ cm? * sr

<025
0,25-0,40
0,40-1,00
1,00 - 3,00
B 3,00-6,00
6,00 - 20,0
20,0-40,0
>40,0

> Support lightpollutionmap.info

Figure 70: Existing light pollution in the SF bay area based on VIIRS 2018 data (source:
https://www.lightpollutionmap.info)
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Figure 71: Existing light pollution at the project site based on VIIRS 2018 data (source:
https://www.lightpollutionmap.info)
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Figure 72 shows the existing zenith luminance measurements in the SF bay area and Figure 73 shows the
zenith luminance at the project site. The night sky at the project site is currently a Bortle class 8 to 9 sky
condition, where a class 9 sky is the most light polluted sky type observed with the Milky Way
completely obscured, minimal other celestial bodies observable with the naked eye, and the entire sky
background having a bright glow. Given the extremely bright sky conditions, it is unlikely that the project

development will further depreciate the quality of the night sky.
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Figure 72: Existing zenith sky brightness in the SF bay area based on ATLAS 2015 data (source:

https://www.lightpollutionmap.info)
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Figure 73: Existing zenlth sky brlghtness at the project based on ATLAS 2015 data (source

https://www.lightpollutionmap.info)
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6 Summary of Results

The intent of this technical assessment was to evaluate the existing lighting conditions surrounding the
proposed project, and to determine through simulation and analysis if the proposed lighting will
contribute to light spill or glare per the Oakland CEQA requirements. Given that the design is in
conceptual design, the simulation and analysis of the proposed lighting was based on modeling the
effect of light sources, rather than the sources themselves, with the exception of known preliminary
sports/house lighting and known preliminary scoreboard/ribbon board locations. The fundamental
geometry used for the assessment is preliminary massing and does not include any landscaping features,
such as trees, that will likely reduce light spill and glare from pedestrian-level viewpoints. Details of the
assessment of the Baseline project can be found in section 8 below and details of the assessment of the
MRA project can be found in section 9 below.

6.1 Overview of Results

The results of the assessment indicate that the existing lighting conditions surrounding the project site
are poor. The existing project site is not actively serving as a terminal, and therefore the lighting is not
being maintained to a level that would be more characteristic of an active terminal. Despite the outages
observed, the lighting on the site currently contributes to spill light and glare. The project site is in an
area of extremely light-polluted night sky.

The proposed project is anticipated, based on the lighting masterplan, to include design features to
minimize light trespass and light pollution, including the use of lower-scale luminaires and
architecturally integrated lighting elements.

Refer to Section 6.2 below for analysis of the specific areas of concern, including the Turning Basin.
6.1.1  Spill Light Impact Summary

Table 18 provides a summary of the spill light results for the Baseline Project and Table 19 provides a
summary of the spill light results for the MRA Project. Conditions where the spill light is anticipated to
exceed the threshold are highlighted red. Existing spill light is also noted for each receptor site. The
existing spill light recorded at each receptor site is also reported to provide context for the additional
spill light anticipated.

As shown, Receptor Sites 1 is the only site anticipated to exceed the pre-curfew threshold of 25 lux
during game nights. Inherently, this is due to a direct view of the scoreboard, ribbon boards, and field of
play, and the close proximity of that points to the ballpark itself. Therefore, that particular receptor site
exceeding threshold is intrinsically associated with the function of the ballpark and is not unexpected.

During Non-Game Pre-Curfew conditions, the pre-curfew threshold of 25 lux is not anticipated to be
exceeded at any receptor site.

During Post-Curfew conditions, the post-curfew threshold of 5 lux is anticipated to be exceeded at
Receptor Site 1A, which is facing the gondola station; the assumption is that the gondola station would
not be subject to post-curfew dimming requirements due to safety, and thus the exceeded threshold is,
in turn, not applicable. Additionally, during Post-Curfew conditions, the post-curfew threshold of 5 lux is
also anticipated to be exceeded at Receptor Site 5A, which is in very close proximity to the adjacent
mixed-use development located directly across the street. The exceedance of threshold at this location
is minor and can be avoided with careful design considerations.
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R i -1 Turni
eceptor Site 2- Inner Harbor Tumning |\, | o8 | 18 | 09 | 19 | 08 | 18 | 07 | 27 | o3 11
Basin @ 190'
Receptor Site 24 -Turning Basinline- | o | 65 | o5 | 02 | o5 | 02 | o5 | 02 | o5 | 01 | os
of-Sight
Rbpentor Siie 28 - Incrarbor nfa | 07 | 16 | o8 | 16 | o8 | 17| o7 | 15 | o3 1.0
Turning Basin @ 64
< 7 -
Recgptor Site 2C - Inner Harbor Turning id 05 15 05 15 07 15 06 15 03 10
Basin @ 25'
Receptor Site 3 - Alameda Dock 11 29 3.2 34 36 31 34 0.5 0.7 0.3 04
Receptor Site 4 - MLK at Embarcadero 7.2 116 120 115 116 8.2 8.6 6.8 72 3.2 3.5
Receptor Site 5 - 1880 Westbound 16 0.3 0.5 0.4 0.6 0.2 0.5 0.1 03 0.1 0.3
R t ite 5A-2 t Washingt
Beceptopdtteah-andacWashington: |" 56 | 5 | 78 | 3 | 38| 3 | 36 | 3 | 35 | 58 | 58
(Facing Ballpark)
Receptor Site 38 - 2nd at Washington | 5, | o7 | o7 | 07+ | 07° | 07* | 07+ | 07 | 07 | 07 | o7
(Facing JLS Station)
Receptor Site 5C-2nd at Washington | 5, | o9 | g3 | 01+ | 01° | 02+ | 01 | 00 | 01 | 00 | 02
(Facing Convention Center Station)
Receptor Site 6 - 1980 Ramp to
Eastbound 1820 12 22 27 23 26 11 16 0.6 10 0 0.9
Receptor Site 6A - 7th at Brush 5.1 0.3 0.5 0.5 0.6 0.3 05 0.2 0.3 0.2 0.3
R tor Site 7 - 8th at Washingt
Al el ek 154 | o1 | 01 | 01* | 01 | 0a° | 01 | 01 | 01 | 01 | o1
(Facing Conventicn Center Station)
R tor Site 7A - 8th at Washingt
e at¥ashington | 0 | 00 | 00 | 00 | 0o* | 00 [ 00 | 00 | 00 | 00 | o0
(Facing Tower)

*Anticipated values where points are facing away from the ballpark development and are uneffected by ballpark lighting conditions.

Table 18: Summary of spill light results for Baseline Project [Note: Threshold of significance is 25 lux for
Game Nights and Non-Game Pre-Curfew, and 5 lux for Post-Curfew]
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MRA PROJECT
NON-GAME PRE-
Existing GAME NIGHTS sk POST-CURFEW
Receptor Site Spil: Light, Baseline. Ballpark Reduced‘Ballpark R ——— Baseline‘Baleark Baseline.Baleark
[lux] Height Height Height Height
Full Full Full Full Full
Ph Ph Ph Ph Ph
et Buildout el Buildout el Buildout ased Buildout ased Buildout
Receptor Site 1- Water Street at Clay 6.0 415 | 418 | 414 | 419 | 420 | a26 | 92 96 36 37
(Facing Ballpark)
R ite 1A -
eceptor Mes I-INzter Srecat 73 6.2 62 | 62° | 62° | 62° | 62° | &5 6.1 6.2 6.1
Washington (Facing Gendola)
R ite 2 - Inner Harbor Turni
SCEpOrSe2-InnecHamoriuming | J5 0.8 16 | o9 17 | o9 16 | o7 17 | o0& | 11
Basin @ 190"
R ite 2A - Turni in Line-
eceptor:Sie NS Tuming Basin Line 57 02 | os 02 | o5 | 03 | os 02 | o6 | o1 | os
of-Sight
Receptor Site 2B - Inner Harbor
: ; : ; . : : ; 4 2
b s s el n/a 07 15 08 15 0.9 16 07 17 0 10
e —
ReLeqtor SiteIC-DuierHambor Tomingl s 07 14 0.7 14 08 15 07 16 0.4 10
Basin @ 25
Receptor Site 3 - Alameda Dock 11 30 32 34 35 3.1 33 05 0.8 0.3 0.4
Receptor Site 4 - MLK at Embarcadero 7.2 11.7 120 115 118 82 86 6.8 76 3.2 35
Receptor Site 5 - 1880 Westbound 16 0.3 0.5 0.4 0.6 0.2 0.5 0.1 0.7 0.1 0.3
R ite 5A- i
BCEEROL St -2nd sk Washingtan 21 71 74 | 74 | 78 | 72 | 716 | 70 | 75 5.6 5.8
(Facing Ballpark)
5 ———— -
Sespr b hdariveshington 3.7 07 07 | o7 | 07° | 07 | 07¢ | o7 10 07 07
(Facing JLS Station)
. — -
S T A St 32 01 01 | 01+ | 01 | 01 | 01 | 00 | 04 | 00 | 01
(Facing Conventicon Center Station)
Receptor Site 6 - 1980 Ramp to
i : . ; . . : ; ; 4 :
St 12 23 28 23 28 11 16 06 17 0 09
Receptor Site 6A - 7th at Brush 51 03 05 05 0.6 03 05 0.2 06 0.2 03
Receptor Site 7 - 8th at Washingt
e O ER N A DRROD 154 0.1 01 | o1 | 01* | 01° | 01+ | 01 | o1 0.1 0.1
(Facing Convention Center Station)
R ite 7A - 8th at Washi
Srepior e - StarWasington 280 00 | 0o | 00 | 00 | 00 | 00° | 00 | 02 | 00 | o0
(Facing Tower)

*Anticipated values where points are facing away from the ballpark development and are uneffected by ballpark lighting conditions.

Table 19: Summary of spill light results for MRA Project [Note: Threshold of significance is 25 lux for
Game Nights and Non-Game Pre-Curfew, and 5 lux for Post-Curfew]

6.1.2 Glare Impact Summary

Table 20 and Table 21 provide a summary of the glare results for facade lighting and Table 22 and Table
23 provide a summary of the glare results for signs. Conditions where the glare is anticipated to exceed
the 25 cd/m? threshold for facade lighting and/or 1,000 cd/m? for signs are highlighted in red.

During game nights, as shown, the facade lighting for the adjacent mixed-use development buildings is
only anticipated to exceed threshold under the potential lowered roof scenario, where the lighting for
the field of play is shifted from the “halo” location to the infield poles. As described above, this
geometry leads to larger amounts of light reflected from the ballpark roof back onto those facades,
increasing the anticipated brightness above threshold when combined with the assumed applied
architectural lighting.

As shown, receptor sites that are located in a position where they are likely to experience a direct view
of the scoreboard and/or ribbon boards are anticipated to exceed the glare threshold for signs during
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game nights. As stated previously in the spill light assessment, those particular receptor sites exceeding

threshold is intrinsically associated with the function of the ballpark and is not unexpected.

No receptor sites are anticipated to exceed the glare threshold during all other non-game conditions,
including both Pre-Curfew and Post-Curfew.

BASELINE PROJECT

Measured NON-GAME PRE-
Existing GAME NIGHTS e POST-CURFEW
Receptor Site Maximum : = -
P gy Baselme. Ballpark Reduced.Ballpark Rotated Ballpark Baselme.Ballpark Baselme. Ballpark
> Height Height Height Height
[ed/m?] Full Full Full Full Full
Phasel | suidour| o | Buildowt] T | Buidout] o | muiadout] T | Buiidost
BeceparSite 1. Water SyeetanClay 220 1590 | 159 | 382 | 374 | 323 | 358 | 159 | 159 | 56 | 56
(Facing Ballpark)
REcedior Site A Warer Streetat 1,300 6.4 64 | 64* | 64 | 64° | 64 | 62 6.4 6.4 6.4
Washington (Facing Gondola)
RECEHIOC At e 2cInner Harpac Tnnleg 56 159 | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 56 | 586
Basin @ 150"
Rereprocsiie-TumingBasinbine= | o5 159 | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 56 | 586
of-Sight
i -1

Receponitetn: ner Harbor n/a 159 | 159 | 150 | 159 | 159 | 159 | 159 | 159 | 586 5.6
Turning Basin @ 64'
R ite 2C - Inner Harbor Turni

Ecoptor She X lnner Hamos TUmingl 159 | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 56 | 56
Basin @ 25
Receptor Site 3 - Alameda Dock 40 159 15.9 38.2 374 323 35.8 159 159 5.6 5.6
Receptor Site 4 - MLK at Embarcadero | 1,100 | 1598 | 158 | 159 | 159 | 159 | 159 | 159 | 159 | 56 | 56
Receptor Site 5 - 1880 Westbound n/a 150 | 159 | 382 | 374 | 323 | 358 | 159 | 159 | 56 | 56
Recepron3ite 3. JhdatWasnington 56 159 | 159 | 382 | 374 | 323 | 358 | 159 | 159 | 56 | 586
(Facing Ballpark)
Receptor Site 58 - 2nd at Washingt

eaeo e AL Rashington 160 64 | 64 | 64° | 64° | 64° | 64 | 64 64 | 64 | 64
(Facing JLS Staticn)
= = .

SESHIC Al o 00 AL WS T IREn 10 16 16 | 16* | 16* | 16 | 16° | 00 | 00 | 00 | o0
(Facing Convention Center Station)
Receptor Site 6 - 1980 Ramp to
i nfa 150 | 159 | 150 | 159 | 159 | 159 | 159 | 158 | 56 | 56
Receptor Site 6A - 7th at Brush 74 159 | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 56 | 56
R A = 5,000 64 | 64 | 64* | 64 | 64* | 64° | 64 | 64 | 64 | 62
(Facing Convention Center Station)
Receprar She 7oy amhar Washington 2,700 00 | 0o | oo | oo | 0o0* | oo* | o0 00 | oo | oo
(Facing Tower)

*Anticipated values where points are facing away from the ballpark development and are uneffected by ballpark lighting conditions.

Table 20: Summary of glare results for Fagade Lighting for the Baseline Project [Note: Threshold of
significance is 25 cd/m? for facade lighting]
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MRA PROJECT
Measured NON-GAME PRE-
Exicting GAME NIGHTS SR POST-CURFEW
Receptor Site Maximum | 'g5celine Ballpark | Reduced Ballpark Baseline Ballpark | Baseline Ballpark
I
Glare, Height Height Rogancd D Height Height
[ed/m?] Full Full Full Full Full
phase1 | " [phase1| ™ |phase1| "' |phase1| - |phase1]| .
e Buildout S Buildout e Buildout s Buildout S0 Buildout
ftel- "
REECRtor e L Water et andlay 220 159 | 159 | 379 | 390 | 318 | 330 | 159 | 159 | 56 | 56
(Facing Ballpark)
R i A
SR sl 1,300 64 | 64 | 64° | 64 | 64 | 64° | 64 | 64 | 64 | 64
Washington (Facing Gondola)
Recentor it 2 cinnerHarhoc Tming 56 159 | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 56 | 586
Basin @ 150'
R ite 2A- Turni in Line-
Reeporsie 2z luming Basintine 100 159 | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 56 | 56
of-Sight
Receptor Site 28 - Inner Harb
IS S n/a 159 | 159 | 159 | 159 | 159 | 150 | 159 | 159 | 56 | 586
Turning Basin @ 64
= —
peert L OSOEORSCRImDSRTINIG o 159 | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 56 5.6
Basin @ 25'
Receptor Site 3 - Alameda Dock 40 150 | 159 | 379 | 390 | 318 | 330 | 159 | 159 | 56 | 586
Receptor Site 4 - MLK at Embarcadero | 1,100 | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 56 | 58
Receptor Site 5 - 1880 Westbound n/a 159 | 159 | 379 | 390 | 318 | 330 | 159 | 159 | 56 | 586
SPLepin NS afand anWasnington 56 150 | 159 | 379 | 390 | 318 | 330 | 159 | 159 | 56 | 586
(Facing Ballpark)
Aot aiican Adorwashinen: | g 64 | 64 | 64 | 62° | 64 | 64 | 64 | 64 | 62 | 64
(Facing JLS Station)
BEGRMROr e 3E 200 At Washingian 10 16 | 16 | 16° | 16° | 16° | 16° | 00 | 00 | 00 | o0
(Facing Convention Center Station)
Receptor Site 6 - 1980 Ramp to
S M nfa 159 | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 56 | 586
Receptor Site 6A - 7th at Brush 74 159 | 159 | 159 | 159 | 159 | 159 | 159 | 159 | 56 | s86
SR IS S AT arvashingL 5,000 64 | 64 | 64° | 64* | 64 | 64° | 64 | 64 | 64 | 64
(Facing Conventicn Center Station)
Recgptor Site 7A - 8th at Washington 2,700 0.0 0.0 0.0° 0.0° 0.0° 0.0° 00 0.0 0.0 00
{Facing Tower)

*Anticipated values where points are facing away from the balipark development and are uneffected by ballpark lighting conditions.

Table 21: Summary of glare results for Facade Lighting for the MRA Project [Note: Threshold of
significance is 25 cd/m? for fagade lighting]
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BASELIME PROJECT
Measured MON-GAME PRE-
Existing GAME NIGHTS CUREEW POST-CURFEW
Receptor Site Maximum Baseline Ballpark | Reduced Ballpark Baseline Ballpark | Baseline Ballpark
Clae as-emel allpar ue . allpark | o ed Ballpark as-emel allpar as-emel allpar
v Height Height Height Height
[de'mz] Full Full Full Full Full
Ph 1 . Ph 1 . Ph 1 \ Ph 1 . Ph 1 .
ase Buildout ase Buildout ase Buildout ase Buildout ase Buildout
R tor Site 1 - Water Street at Cl
neceptor Site & - Water strest attay 220 3,500 | 3,500 | 3,500 | 3,500 | 3500 | 3500 | nfa | nfa | nfa | nsa
(Facing Ballpark)
R tor Site 14 - Water Street at
EEE[J_DF IE. ) gterstrestd 1,300 nfa nfa nfa nfa nfa nfa n/a nfa nfa nfa
Washington (Facing Gondola)
R tor Site 2- 1 Harbar Turni
EE._Ep or =ite nnerRarkor furning 56 nfa nfa nfa nfa nfa nfa n/a nfa nfa nfa
Basin @ 150
Receptor Site 2A - Turning Basin Line-
_ F = 100 nfa nfa nfa nfa nfa nfa n/a nfa nfa nfa
of-Sight
Receptor Site 2B - Inner Harbor
_p _ nfa n/a nfa nfa nfa nfa n/a n/a nfa n/a n/a
Turning Basin @ 64'
Receptor Site 2C - Inner Harbor Turning
_ " = nfa nfa nfa nfa nfa nfa nfa n/a nfa n/a n/a
Basin @ 25
Receptor Site 3 - Alameda Dock 40 3,500 3.500 3,500 3,500 3,500 3,500 n/a n/a n/a n/fa
Receptor Site 4 - MLK at Embarcadero 1,100 3,500 3.500 3,500 3,500 n/a n/a n/a n/a n/a n/fa
Receptor Site 5 - 1BB0 Westbound n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/fa
R tor Site 54 - 2nd at Washingt
_EEE_p orSite na st iWashinstan 56 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/fa
(Facing Ballpark)
R tor Site 5B - 2nd at Washingt
_EEE_p orsite ) na atWashington 160 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/fa
(Facing ILS Station)
R tor Site 5C - 2nd at Washingt
_EEE_p preie ) ndatwas _|ng en 10 nfa n/a nfa n/a nfa nfa n/a nfa n/a nfa
(Facing Conwention Center Station)
R tor Site 6- 1980 R t
Eeeptor site FMpTo nfa 3,500 3,500 3,500 3,500 nfa nfa nfa nfa nfa nfa
Eastbound 1BBD
Receptor Site BA - 7th at Brush 74 3,500 3,500 3,500 3,500 nfa nfa nfa nfa nfa nfa
R tor Site 7 - Bth at Washingt
.EEE_p or=ite ) gt vas m_g on 5,000 nfa nfa nfa nfa nfa nfa n/a nfa nfa nfa
(Facing Convention Center Station)
R tor Site 74 - 8th at Washingt
.EEE_p or=ite gt vashingten 2,700 nfa nfa nfa nfa nfa nfa n/a nfa nfa nfa
(Facing Tower)

Table 22: Summary of glare results for Signage for the Baseline Project [Note: Threshold of significance is
1,000 cd/m? for signage. “n/a” indicates receptor sites that do not have a direct view of the signage]
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MRA PROJECT
Measured GAME MIGHTS NON-GAME PRE- | oyt cureew
Existing CUREEW -
Receptor Site Maximum [ gzceline Ballpark | Reduced Ballpark Baseline Ballpark | Baseline Ballpark
Glare. 2 AN Rotated Ballpark o -2
4 Height Height Height Height
[cd/m?] Full Full Full Full Full
Ph 1 \ Ph 1 \ Ph 1 \ Ph 1 . Ph 1 .
ase Buildout ase Buildout ase Buildout ase Buildout ase Buildout
R tor Site 1 - Water Street at Cl
neceptor aite & - Water sirest at Ly 220 3,500 | 3500 | 3500 | 3500 | 3500 | 3500 | /e | nia | i | g
(Facing Ballpark)
R tor Site 14 - Water Street at
ecep_or IE, ; FLErSteELE 1,500 nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa
Washington (Facing Gondola)
Recn_zptur Site 2 - Inner Harbor Turning 56 nfa n/a n/a n/a n/a n/a n/a n/a n/a n/a
Basin @ 150
R tor Site 24 - Turning Basin Line-
EEI?[:I orsite urning Basin Line 100 nfa n/a n/a n/a n/a n/a n/a n/a n/a n/a
of-Sight
R tor Site 2B - | Harb
EEE_p or I_E nner naroar n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
Turning Basin @ 64' ' ' ' ' ' ' ' ' ! ! !
Receptor Site 2C - Inner Harbor Turning
_ P = nfa nfa nfa nfa nfa nfa nfa nfa nfa n/a n/a
Basin @ 25’
Receptor Site 3 - Alameda Dock 40 3,500 3.500 3.500 3,500 3.500 3,500 nfa nfa nfa n/a
Receptor Site 4 - MLK at Embarcadero 1,100 3,500 3.500 3.500 3,500 nfa nfa nfa nfa nfa n/a
Receptor Site 5 - 1880 Westbound nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa
R tor Site 54 - 2nd at Washingt
,EEE_F] or e na atashington 56 nfa n/a n/a n/a n/a n/a n/a n/a n/a n/a
(Facing Ballpark)
R tor Site 5B - 2nd at Washingt
,EEE_p orsite ) na atfashington 160 nfa n/a n/a n/a n/a n/a n/a n/a n/a n/a
(Facing ILS Station)
R tor Site 5C - 2nd at Washingt
.EEE-[CI orsite ) no stivas _mg on 10 nfa nfa nfa nfa nfa nfa nfa nfa n/a n/a
(Facing Convention Center Station)
Receptor Site 6 - 1980 Ramp to
P P nfa 3,500 3,500 3,500 3,500 nfa nfa n/a n/a n/a n/a
Eastbound 1880
Receptor Site BA - 7th at Brush 74 3,500 3.500 3.500 3,500 nfa nfa nfa nfa nfa n/a
R tor Site 7 - Bth at Washingt
.ece_p orsite ) atvas |n_g on 5,000 nfa nfa nfa nfa nfa nfa nfa nfa nfa n/a
[Facing Convention Center Station)
R tor Site 7A - Bth at Washingt
.ece_p or=ie gL vashington 2,700 nfa nfa nfa nfa nfa nfa nfa nfa nfa nfa
[Facing Tower)

Table 23: Summary of glare results for Signage for the MRA Project [Note: Threshold of significance is
1,000 cd/m? for signage. “n/a” indicates receptor sites that do not have a direct view of the signage]
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Table 24 provides a summary of the glare results for sports lighting. Cells labeled as “n/a” indicate
receptor sites which do not have a direct view of the sports lighting. As shown, based on the geometry
of the ballpark with respect to the receptor site locations, no location with a view of the sports lighting is
anticipated to exceed threshold. Post-curfew analysis was not performed because the sports lighting will

not be “on” post-curfew.

Maximum Sports Lighting Intensity in Direction of Receptor
Receptor Site Site, [cd]]
High Roof Condition | Low Roof Condition | Rotated Ballpark

Receptor Site 1 - Water Street at Clay (Facing Ballpark) 5,383 7,165 6,631
Receptor Site 1A - Water Street at Washington (Facing Gondola) nfa nfa nfa
Receptor Site 2 - Inner Harbor Turning Basin @ 190' 2,700 2,700 2,551
Receptor Site 24 - Turning Basin Line-of-Sight nfa 3,785 3,761
Receptor Site 2B - Inner Harbor Turning Basin @ 64 nfa 3,787 3,800
Receptor Site 2C - Inner Harbor Turning Basin @ 25' nfa 4,281 4,186
Receptor Site 3 - Alameda Dock 3,986 4 868 4,413
Receptor Site 4 - MLK at Embarcadero 6,557 8,951 7,909
Receptor Site 5 - 1880 Westbound 3,650 4,474 4,333
Receptor Site 54 - 2nd at Washington (Facing Ballpark) nfa nfa nfa
Receptor Site 5B - 2nd at Washington (Facing JLS Station) n/a n/a n/a
Recxj!ptor Site 5C - 2nd at Washington (Facing Convention Center n/a n/a n/a
Station)

Receptor Site 6 - 1980 Ramp to Eastbound 1880 3,704 4,754 3,958
Receptor Site BA - 7th at Brush 3,752 4,503 3,960
Recxj!ptor Site 7 - 8th at Washington (Facing Convention Center n/a n/a n/a
Station)

Receptor Site 7A - 8th at Washington (Facing Tower) nfa nfa nfa

Table 24: Summary of glare results from Sports Lighting [Note: Threshold of significance is 25,000 cd for
sports lighting. “n/a” indicates receptor sites that do not have a direct view of the sports lighting]
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6.1.3 Baseline Ballpark

The analysis of the baseline geometry for both the “Phase 1” and “Full Buildout” scenarios showed that
the Game Night lighting is anticipated to have an impact on both light spill and glare due to the open
nature of the ballpark. However, due to the thoughtful and intentional orientation of the ballpark, and
the relative geometry between the field lighting locations and the ballpark, direct view of the sports
lighting is minimized when viewed from the estuary and from the turning basin in particular. For non-
game evenings during pre-curfew hours and post-curfew hours, which account for 93% of the annual
nighttime hours, the lighting is not anticipated to impact light spill or glare.

6.1.4 Reduced Ballpark Height Design Option

The analysis of the building height design option for both the “Phase 1” and “Full Buildout” scenarios
demonstrated increased light spill and glare potential due to the use of pole-mounted infield lighting,
which is more exposed than the “halo” lighting assumed in the baseline geometry. To identify the
potential impact of the any change in height of the ballpark on the lighting impact of the project, the
change in spill light and glare between the Baseline Ballpark Height and Reduced Ballpark Height was
reviewed. Table 25 shows that, as a percentage of the spill light threshold, a change in the ballpark
height on the influence of architectural lighting on the anticipated spill light is no greater than 4% except
at Receptor Site 1 as indicated, indicating that additional minor changes to ballpark height as the design
is refined is unlikely to significantly impact spill light results.

Difference Between Spill Difference as a

Receptor Site Light from Architectural Percentage of
Light Only, [lux] Signficance

Receptor Site 1 - Water Street at Clay (Facing Ballpark) 3.5 14.0%
Receptor Site 2 - Inner Harbor Turning Basin @ 190" 0.1 0.4%
Receptor Site 24 - Turning Basin Line-of-Sight 0.0 0.0%
Receptor Site 2B - Inner Harbor Turning Basin @ 64" 0.1 0.4%
Receptor Site 2C - Inner Harbor Turning Basin @ 25 0.0 0.0%
Receptor Site 3 - Alameda Dock 0.0 0.0%
Receptor Site 4 - MLK at Embarcadero 0.0 0.0%
Receptor Site 5 - 1880 Westbound 0.0 0.0%
Receptor Site 5A - 2nd at Washington (Facing Ballpark) 0.1 0.2%
Receptor Site 6 - 1980 Ramp to Eastbound 1280 10 4.0%
Receptor Site 6A - 7th at Brush 0.0 0.0%

Table 25: Ballpark height sensitivity analysis as a percentage of the pre-curfew threshold of significance

Furthermore, from a glare analysis, any changes in geometry which causes the “halo” lighting
configuration to become non-viable and requiring the infield lighting to be pole-mounted is anticipated
to cause fagade luminances to exceed threshold, as discussed in section 6.1.2 above.

6.1.5 Rotated Ballpark Design Option

The analysis of the rotated ballpark design option for both the “Phase 1” and “Full Buildout” scenarios,
for both the “Baseline” and “MRA” projects is consistent with the Reduced Ballpark design option
indicating that the orientation of the opening has minimal impact. To quantify the potential effect of the
rotation of the ballpark on the lighting effect of the project the change in spill light and glare between
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the Reduced Ballpark Height design option and Rotated Ballpark design option was reviewed. Table 26
shows that, as a percentage of the spill light threshold, a change in the ballpark orientation on the
anticipated spill light is no greater than 5% except at Receptor Site 1 as indicated, demonstrating that
any additional minor changes in ballpark orientation as the design is refined is unlikely to significantly
affect spill light results.

Difference Between Spill Difference as a

Receptor Site Light from Architectural Percentage of
Light Only, [lux] Signficance

Receptor Site 1 - Water Street at Clay (Facing Ballpark) 5.0 12.0%
Receptor Site 2 - Inner Harbor Turning Basin @ 190" 0.5 2.0%
Receptor Site 24 - Turning Basin Line-of-Sight 04 16%
Receptor Site 2B - Inner Harbor Turning Basin @ 64' 0.0 0.0%
Receptor Site 2C - Inner Harbor Turning Basin @ 25' 0.0 0.0%
Receptor Site 3 - Alameda Dock 0.3 1.2%
Receptor Site 4 - MLK at Embarcadero 12 48%
Receptor Site 5 - |IBBD Westbound 0.1 0.4%
Receptor Site 54 - 2nd at Washington (Facing Ballpark) 0.0 0.1%
Receptor Site 6 - 1980 Ramp to Eastbound I1BBD 0.8 3.2%
Receptor Site 64 - Tth at Brush 0.0 0.0%

Table 26: Ballpark orientation sensitivity analysis as a percentage of the pre-curfew threshold of
significance

6.1.6 Gondola Variant

The gondola variant was included in the baseline geometry for full assessment. As shown, during pre-
curfew conditions (Game Night and Non-Game Night Pre-Curfew), the gondola lighting is not anticipated
to impact spill light or glare. During Post-Curfew conditions, it has been assumed that light levels would
not be reduced to address potential safety concerns; therefore, the lighting is anticipated to exceed the
spill light threshold while complying with the glare threshold. The geometry modeled for the stations,
though, is extremely simplified (two floating planes as a platform and ceiling), and therefore true spill
light based on refined geometry is likely to change from the modeled spill light.

6.2  Specific Areas of Concern
6.2.1 Impact on Turning Basin (Receptor Site 2, 2B and 2C)

The impact on the turning basin in the estuary has been identified as a specific area of concern. In
particular, concerns have been raised about the brightness of the sports lighting equipment and about
the overall increase in ambient lighting. Receptor Sites 2, 2B, and 2C were established at the center of
the turning basin at heights of 190’, 64’, and 25’ above the water [per ESA email dated 20 September
2019]. The height of Receptor Site 2 was established as the typical eye height on the bridge of the
largest container ships in the turning basin, Receptor Site 2B as the typical eye height on the bridge of
the smallest container ships, and Receptor Site 2C as the typical eye height on a tug.

Based on a geometric assessment as shown in Figure 74, Figure 75, and Figure 76, it is clear that the
baseline geometry results in a situation where the building itself blocks a direct view of the outfield pole
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at Receptor Site 2B and 2C for the baseline ballpark geometry. For the baseline ballpark geometry,
Receptor Site 2 does have a direct view of the outfield pole structures, and for the reduced ballpark
height geometry and rotated ballpark geometry, all three turning basin receptor sites will have a direct
view of the outfield pole structures

Comparing these geometries to the spill light results shown in Table 18, it is evident that the sports
lighting is anticipated to have minimal impact on spill light. For the Baseline project, Receptor Site 2 is
estimated to receive only 0.1 lux from the sports lighting and digital signage combined, and Receptor
Sites 2B and 2C are unaffected.

The beam spread for the sports lighting fixtures is very tight due to the long throw distances and high
brightness required on the field of play. As a point of view gets further from the center of the beam, the
glare caused by intensity of light drops precipitously. Based on the worst-case scenario of fixtures (the
brightest anticipated to be used without any external shielding and aimed at the MLB-established
maximum tilt angle of 40°) the glare experience at Receptor Site 2 is anticipated to be only 0.4% of the
brightness experienced when looking into the fixtures from the field, 1.2% at Receptor Site 2B, and 1.3%
at Receptor Site 2C.

When considering the impact of sports lighting on the neighboring activities, evaluation of the potential
for Disability Glare is important. Disability Glare is functionally defined as a reduction in the ability to see
caused by bright light sources. In common situations of navigation, such as driving, Disability Glare can
occur when a task (e.g. seeing an object in the road) is made more difficult or impossible due to the
brightness of a light source (e.g. high-beam headlights) occurring in the field of view but offset from the
primary visual task. This off-axis light source reduces contrast which reduces visual acuity. In roadway
lighting, Disability Glare is evaluated through calculation of the Veiling Luminance caused by a lighting
configuration with respect to driver position and direction of view. The Veiling Luminance potential of
the sports lighting fixtures was evaluated at the three receptor sites located within the turning basin to
determine the potential Disability Glare experienced at those locations due to the sports lighting alone.
The results of that analysis are shown in Table 27. For this analysis, the direction of view was assumed to
be from the receptor site to the edge of the turning basin along the property line in the direction of the
ballpark.

Veiling Luminance, [cd/m’]

Receptor Site ] Rotated
High Roof | Low Roof
Ballpark
Receptor Site 2 - Inner Harbor Turning Basin @ 190 0.018 0.054 0.126
Receptor Site 2B - Inner Harbor Turning Basin @ 64' nfa 0.069 0.069
Receptor Site 2C - Inner Harbor Turning Basin @ 25' n/a 0.000 0.000

Table 27: Summary of Veiling Luminance anticipated at the Turning Basin Receptor Sites [Note: RE-8-
2018 threshold is 0.24 cd/m?]

ANSI/IES RP-8-2018 provides recommended upper limits in Table 11-1 of the standard for various street
types. The majority of the streets bounding the site for the proposed project would be considered
‘Local’ streets with ‘High’ Pedestrian Activity, resulting a maximum recommended Veiling Luminance of
0.24 cd/m?, which is the maximum Veiling Luminance that would be considered acceptable to navigate
on that street type without causing Disability Glare. As shown, the Veiling Luminance anticipated from
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the entire sports lighting assembly for both the High Roof and Low Roof configurations is not anticipated
to exceed the threshold for a ‘Local’ street with ‘High’ pedestrian activity at any of the receptor sites,
noting that receptor sites 2B and 2C are not anticipated to have a direct view of the sports lighting
fixtures in the High Roof configuration.

Additionally, the potential glare from the sports lighting fixtures in the high roof, low roof, and rotated
conditions were compared to the glare from the existing high-mast lighting to assess the glare potential
per the limits established in CEN EN 12193:2007 as described in Section 2.2.3 above. The photometric
file of the existing 1,000W HID fixtures was obtained based on the manufacturer and part number
provided by the Port of Oakland via email on 10 December 2019; the photometric report is included in
APPENDIX C — EXISTING LIGHTING PHOTOMETRIC REPORT. Based on the observed location of the poles
on the existing site per Google Maps and the relationship of the pole location to the Receptor Sites, the
intensity in those directions was determined as shown in Table 28. In the low roof and rotated
conditions, the brightness of the sports light fixtures from Receptor Site 2C is approximately equal to the
current fixture brightness and Receptor Site 2B it is approximately double. Both existing and proposed
luminaire intensity is anticipated to be significantly below the threshold of 25,000 cd per CEN EN
12193:2007.

Intentsity, [cd] Maximum Intensity of Existing
Receptor Site ) Rotated Howard Terminal Lighting in
High Roof Low Roof ] . & . &
Ballpark Direction of Receptor Site, [cd]

Receptor Site 2 - Inner Harbor
Turning Basin @ 190

Receptor Site 2B - Inner Harbor
Turning Basin @ &4 m’a
Receptor Site 2C - Inner Harbor
Turning Basin @ 25

2,700 2,700 2,551 {above fixtures - n/fa)

3,787 3,800 1,839

n/a 4,281 4,186 4,235

Table 28: Summary of Glare Results from Sports Lighting compared to current conditions [Note:
Threshold of significance is 25,000 cd for sports lighting per CEN EN 12193:2007]

The potential glare from the sports lighting fixtures in both the high roof and low roof conditions were
also compared to glare limitations included in IES RP-37-15 “Outdoor Lighting for Airport Environments”.
In Paragraph 4.2.4.1 of that standard, the recommended maximum luminaire intensity in the direction
of a pilot moving on the airfield is 25,000 cd, aligning with the limitations in CEN EN 12193:2007 and well
above both the existing and anticipated maximum luminaire intensity from the sports lighting fixtures
per Table 28.

In summary, the anticipated glare at the turning basin receptor sites from the proposed sports lighting in
the baseline, reduced height, and rotated ballpark design options is not anticipated to exceed
recommended limits per available glare standards (Disability Glare/Veiling Luminance per IES RP-8-18,
maximum luminaire intensity in the direction of sensitive sites per EN 12193:2007, and maximum
luminaire intensity of airfield luminaires in the direction of pilots of moving aircraft per IES RP-37-15).
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Figure 74: Section through turning basin receptor sites and ballpark showing relationship to the outfield

lighting poles for the baseline ballpark geometry

19 November 2020
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Figure 75: Section through turning basin receptor sites and ballpark showing relationship to the outfield

lighting poles for the reduced height ballpark geometry

19 November 2020
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Figure 76: Section through turning basin receptor sites and ballpark showing relationship to the outfield

lighting poles for the rotated ballpark geometry

19 November 2020
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6.2.2 Additional Measurement Sites

In addition to the measurements made for Receptor Site 2, a series of three additional measurements
were gathered during the Turning Basin site visit on September 30, 2019. Figure 77 diagrams the
location of the three additional measurement points assessed during the site visit. Point A provided a
view of the active terminal site at the mouth of the estuary. Point B provided a view of the active

terminal site from within the estuary, and Point C provided a view of Howard Terminal from east of the
turning basin site.

As noted above, the existing lighting at Howard Terminal is not at the level required for an active port
site due to its current function. Therefore, while the spill light and glare measurements from the turning
basin to Howard Terminal help to quantify the current visual experience, they do not reflect the visual
experience that would have been likely when Howard Terminal was active. Two of the additional
measurement points allow for a comparison of lighting conditions for an active terminal vs an inactive
terminal site.

) 580
kKland Rising
Middle Harbor
Shoreline Park

Figure 77: Additional turning basin measurement points

Table 29 provides the spill light measurements recorded at the three additional measurement sites. As
shown, the existing spill light at Point A in at the approach to the estuary is minimal. The existing spill
light at Point C is very close to that measured at Receptor Site 2, as shown in Table 6 above. The existing
spill light at Point B, which faces the active terminal site, is higher which is consistent with the
observation that more of the luminaires on the active site were operational.

Vertical llluminance, [lux]

Average Max Min
Point A - Estuary Approach 0.66 0.67 0.63
Point B - Active Terminal Site 2.2 2.2 2.0
Point C - Howard Terminal Site 1.3 1.4 1.1

Table 29: Existing spill light at additional turning basin measurement points
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At each of the additional measurement points, HDR images were recorded to allow the assessment of
the existing brightness of an active port site and of an alternate view of Howard Terminal. Figure 78
provides the calibrated HDR image for Point A and Figure 79 provides the associated falsecolor. As
shown, the main source of brightness in the field of view is the high-mast pole lighting that serves as the

primary light source for the terminal site. However, the majority of the field of view is dominated by the
dark water area.

Figure 78: Point A Nighttime Calibrated HDR Image

50 cd/m®

4 50 cd/m’
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Figure 79: Point A Nighttime Falsecolor Image
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Figure 80 provides the calibrated HDR image for Point B and Figure 81 provides the associated
falsecolor. As shown, the active port site is considerably more populated with containers compared to
Howard Terminal, causing more shadowing between the stacks of containers. At this close proximity to
the unshielded pole-mounted fixtures, the brightness of the luminaires was measured to be extremely.
High. Due to the light-colored finish of the ground surface, there is also reflected light which likely
contributed to the higher spill light measured at this location as compared to the inactive Howard

Terminal site.

Figure 80: Point B Nighttime Calibrated HDR Image

960 cd/m?

10 cd/m? 2.6 cdim?

Figure 81: Point B Nighttime Falsecolor Image
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Figure 82 provides the calibrated HDR image for Point C and Figure 83 provides the associated
falsecolor. From this position, the primary view is the section of Howard Terminal that is more brightly
lit. As shown, the existing visual scene is dominated by the very high brightness of the existing high-mast
lights and perimeter floodlights. Similar to the observed condition at Point B, the light-colored finish of
the ground surface creates large areas of brightness and likely contribute to the spill light measured at

this location.

Figure 82: Point C Nighttime Calibrated HDR Image

1.9 cd/m® 80 cd/m*

Figure 83: Point C Nighttime Falsecolor Image
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6.2.3 Impact on Aviation

The impact on air traffic to and from Oakland International Airport has been identified as a specific area
of concern.

Figure 84 shows the measured distance between the control tower and the project site to be
approximately 6.9 miles. A that distance, and with the developments on Alameda between, it is highly
unlikely that the lighting at the project will significantly impact control tower operations.

*
= o) ——=d L
RobertW! Crown @&

Memorial State Beach

Measure distance

Total distance: 6.89 mi (11.10 km)

Figure 84: Distance between project site and Oakland International Airport control tower (source:
Google Maps)

Assuming the commercial aircraft typically descend at a slower rate than they ascend, the worst-case
scenario would be an aircraft with an arrival flight path directly over the development. Typical descent
rates for planning purposes is known as the “Rule of 3”, in that 1,000 feet for descent typically takes 3
miles of horizontal travel. Given that ratio, aircraft is likely to be no less than 2 miles above the project
site when descending, well above the ballpark. Given that the intent is to provide shielding on the field
lighting luminaires, it is unlikely that the field lighting will significantly impact aviation over and around
the project site.

Lighting Technical Report 19 November 2020
HLB Lighting Design Inc. 83 of 532



6.3 Recommended Additional Optional Measures

The proposed architectural lighting, which excludes the field/house lighting and signage, does not
require additional mitigation measures to meet threshold limits. However, further consideration of
lighting impacts should continue to be pursued. Such further efforts may include:

e Strategic application of non-signage facade lighting to minimize large areas of lighting,
particularly high on the building

e Use of warm color temperature LED sources to minimize blue light emissions, which
proportionally contributes more significantly to light pollution than longer wavelength light

e Integration of lighting elements into architecture wherever possible to minimize direct view of
light sources

e Reliance to the extent possible on low mounting-height luminaires to reduce the visibility of the
luminaire from a distance

6.4 Recommended Digital Signage Requirements

As discussed in section 4.5.4 above, two key digital signage locations were included in the assessment:
the double-sided digital scoreboard and the digital ribbon boards. The modeling assumption for those
was that the brightness would be maximum allowed per law. It is highly likely that the brightness will be
adjusted downward after installation when tuned to the ambient lighting environment.

Since additional signage locations, both static and dynamic, have not yet been determined, it is
recommended that the project incorporate mitigation measures that apply to signage as it is developed
and installed.

6.4.1 Brightness Limitation

While all signage must comply with the California Vehicle Code requirements for brightness where they
are within the field of view for freeway drivers, additional consideration should be made to limit the
brightness of signage in general. It is recommended that the project target a maximum luminance of 350
- 1,000 cd/m? for all signage applications that are not within the ballpark itself and associated with the
function of the ballpark. This would include any dynamic or static signage intended for wayfinding or
advertising and is consistent with published studies regarding the effectiveness of digital signage.

6.4.2 Dimming and Controls

All digital signage, including static and dynamic signage, should be provided with dimming capabilities
and the associated control infrastructure to dim the sign brightness at night.

6.4.3 Glare Control

All digital signage should include glare control measures to minimize off-axis brightness and upward-
directed and wasted light.

6.4.4 Field Verification

The brightness of all digital signage should be verified after installation through photometric
measurements to comply with the following limitations:

e No greater than 1,000 cd/m? when set to all pixels at bright white
e No greater than 8.0 lux vertical at the property line created by any single digital sign
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7 Glossary

Ambient Brightness — Perceived visual brightness of immediate environment or surroundings

Bracketed Images — A set of digital images taken in quick succession varying only exposure level
between images.

BUG Rating — A system of rating exterior luminaires to determine the amount of light trespass is
produced by a luminaire. The BUG rating was developed by the llluminating Engineering Society (IES)
and International Dark-Sky Association and measures the Backlight, Uplight, and Glare emitted from a
luminaire assembly.

CIE — The International Commission on Illlumination. An international, professional organization which
publishes international technical standards for lighting.

CIE 171:2006 Validation Process — A process established by CIE to validate the accuracy of lighting
calculation software.

Cloud Ceiling — An approximation of the height from the ground plane to the lowest level of cloud cover
where more than half of the sky is covered by clouds.

Contrast Ratio — The difference between the maximum measured luminance value within a field of view
and the minimum measured luminance value within the same field of view.

Curfew — The time of day where normal hours of operation are over, businesses are closed, and access
to public amenities is limited. The term “curfew” is typically used throughout lighting energy codes and
lighting recommendations to define the time at which spaces change from active to inactive.

Diffuse — A material property that describes that light scatters evenly in all directions.
Dusk — The final, or darkest part, of twilight immediately before night begins.

Falsecolor — A colorized image where the various colors along a spectrum are assigned to represent
different material properties or ascending/descending associated values.

Field Lighting — The lighting specifically intended to provide light on an athletic playing field.
Floodlight — A type of directional light with a high intensity and broad beam.

Full-Cutoff — A shielded luminaire that produces no light upwards.

Glare — A high amount of perceived brightness which produces visual discomfort or visual disability.
High-Mast Lighting — A type of light where luminaires are affixed to a tall pole and aimed downwards.

High-Pressure Sodium — A type of sodium-vapor lamp where light is produced by exciting sodium and
mercury within a vacuum sealed chamber (bulb).

House Lighting — Lighting intended to light areas of pedestrian involvement i.e. seating, circulation, etc.

IES — llluminating Engineering Society. A professional society dedicated to the science and engineering of
light
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IES File — A type of file which contains the photometric data for a luminaire. Compatible with the light
calculation software AGI32.

Illuminance — The density of light incident on a surface typically reported in units of lux (lumens per
square meter) or footcandles (lumens per square foot).
- Vertical — The density of light incident on a vertical plane measured at a point.
- Horizontal — The density of light incident on a horizontal plane measured at a point.
- Example: One 60W incandescent light bulb will generate 1 lux at a distance of approximately 8
meters (26 ft)

Lambertian reflectance — A material property which describes a perfectly diffuse reflecting surface which
scatters light evenly in all directions.

LED — A light-emitting diode. A type of light source that emits light by allowing current to flow through a
small semiconductor.

Light Loss Factor — A value assigned to represent the depreciation of light from a source at some point in
time in the future as compared to the initial light output.

Light Pollution — The negative environmental impacts caused by light at night.

Light Trespass — The measurable amount of light incident on adjacent or distant locations (spill light).
Lighting Power Density — The amount of light measured in watts over a single square foot of area.
Lighting Zone — A lighting designation that categorizes locations based on expected ambient brightness.
Lumen — A fundamental measurement of light quantity.

Luminaires — A complete light fixture assembly.

Luminance — The intensity of light in a given direction typically reported in units of candela per meter
squared.

- Example: One 60W incandescent light bulb (frosted) has a luminance of approximately 120,000
cd/m?

- Luminance describes the photometric brightness of an object, but the perceptual brightness
(how bright something seems) is highly dependent on ambient brightness and contrast

Nadir — A direction pointing directly down from or below a given location.
Occupancy-Based Controls — A method of controlling light in response to occupancy.

Overexposure — In photography, the result of extra or excess light entering the camera through the lens
to produce an image which is brighter or more washed-out but allows for dark details to be seen.

Parametric — An iterative approach to a process where variables are altered in a regular sequence.
Radiosity — A method of calculating reflected light through diffuse reflection.

Sensitive Receptor Sites — Locations determined as potentially being sensitive to a development.
Sky Glow — The visible brightness of the night sky that obscures view of celestial bodies.

Spill Light — See Light Trespass.
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TMY3 Weather Data — Typical Meteorological Year 3 weather data. Data collected the National
Renewable Energy Laboratory from locations across the USA between the years 1991-2005.

Underexposure - In photography, the result of limited amounts of light entering the camera through the
lens to produce an image which is dark but allows for details to be seen in bright areas.

Uniformity Ratio — The ratio of lighting metrics within a predetermined area.

Veiling Luminance — The luminance that would need to be superimposed on a scene in object space to
reduce the scene’s contrast by an amount equal to the added retinal illuminance from scattered light on
the scene’s retinal image. It is most commonly used to describe the contrast-reducing effect of a glare
source in the field of view. Sometimes also called veiling luminance or disability glare. [IES RP-16-17
Addendum 1]
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8 Assessment of Baseline Project

To assess the potential lighting impact of the proposed Baseline project, a series of simulations were
created to model the potential spill light impact and potential impact on glare.

8.1 Baseline Project with Baseline ballpark height condition including gondola variant

The first set of analysis includes the baseline ballpark geometry and the gondola variant.

8.1.1 “Phase 1” Scenario

Per the project description included in section 3.1, the “Phase 1” scenario includes the ballpark, site
development immediately adjacent, and a select number of accessory buildings. The bulk of the
remaining site is anticipated to be temporary surface parking.

8.1.1.1 Game Nights

As described in section 4.5.8, the Game Night lighting condition is anticipated to include all lighting “on”,
including sports and house lighting and identified signage locations.

8.1.1.1.1 Spill Light

Table 30 provides the calculation results for the spill light assessment at the receptor sites for this
condition. As shown, the proposed lighting is anticipated to have a significant impact only at receptor
sites 1, which faces straight into the opening of the ballpark and receive direct lighting from the
proposed scoreboard location. The impact on all other receptor sites is well below the level of

significance.
Spill Light,
Receptor Site [lux] Significant

Receptor Site 1 - Water Street at Clay (Facing Ballpark) 41.4 Yes
Receptor Site 1A - Water Street at Washington (Facing Gondola) 6.2 No
Receptor Site 2 - Inner Harbor Turning Basin @ 190' 0.8 No
Receptor Site 2A - Turning Basin Line-of-Sight 0.2 No
Receptor Site 2B - Inner Harbor Turning Basin @ 64' 0.7 No
Receptor Site 2C - Inner Harbor Turning Basin @ 25' 0.6 No
Receptor Site 3 - Alameda Dock 2.9 No
Receptor Site 4 - MLK at Embarcadero 11.6 No
Receptor Site 5 - 1880 Westbound 0.3 No
Receptor Site 5A - 2nd at Washington (Facing Ballpark) 7.0 No
Receptor Site 5B - 2nd at Washington (Facing JLS Station) 0.7 No
Receptor Site 5C - 2nd at Washington (Facing Convention Center 01 No
Station)

Receptor Site 6 - 1980 Ramp to Eastbound 1880 2.2 No
Receptor Site 6A - 7th at Brush 0.3 No
Receptor Site 7 - 8th at Washington (Facing Convention Center Station) 0.1 No
Receptor Site 7A - 8th at Washington (Facing Tower) 0.0 No

Table 30: Spill light at receptor sites for Baseline project, Baseline ballpark height, “Phase 1” scenario
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8.1.1.1.2 Spill Light Map

Figure 85 provides a spill light map for this lighting condition. To generate the spill light map, vertical
calculation points were arrayed around the project site at 5’-6” AFG and oriented toward the pitcher’s
mound for reference. The isoline curves show the extent to which vertical light levels are calculated and
are reported in lux. As shown, less than 1 vertical lux is expected in the majority of the turning basin.
The adjacent estuary is anticipated to experience between 1 and 5 vertical lux, with light levels
increasing closer to shore. For reference, one 60W incandescent light bulb will generate 1 lux at a
distance of approximately 8 meters (26 ft).

. /[50f
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Figure 85: Spill light map for Baseline project, Baseline ballpark height, “Phase 1” scenario Game Night
lighting condition indicating vertical illuminance isolines
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8.1.1.1.3 Glare

Figure 86 through Figure 101 illustrate the luminances anticipated to be observed from the identified
receptor sites for this lighting condition. Note that the scale associated with each receptor site view
approximately matches the scale used for the associated site’s existing conditions HDR falsecolor
images. Table 31 summarizes the anticipated glare significance at the receptor sites. Additionally, as
noted in Section 4.5.3, the modeled retail lighting is included for pre-curfew times to capture the impact
of interior lighting emanating through windows as a conservative contribution to spill light assessment;
the modeled luminance, therefore, is an interior luminance and not subject to glare limitations directly.

Facades Signage
Receptor Site Maximum, Sienificant Maximum, Sienificant
[cd/m? |8 [cd/m?y |8
Receptor Site 1 - Water Street at Clay (Facing 15.9 No 3,500 Ves
Ballpark)
Recgptor Site 1A - Water Street at Washington 6.4 No n/a n/a
(Facing Gondola)
Rec:laptor Site 2 - Inner Harbor Turning Basin @ 15.9 No n/a n/a
190
Receptor Site 2A - Turning Basin Line-of-Sight 15.9 No n/a n/a
gzlceptor Site 2B - Inner Harbor Turning Basin @ 15.9 No n/a n/a
gslceptor Site 2C - Inner Harbor Turning Basin @ 15.9 No n/a n/a
Receptor Site 3 - Alameda Dock 15.9 No 3,500 Yes
Receptor Site 4 - MLK at Embarcadero 15.9 No 3,500 Yes
Receptor Site 5 - 1880 Westbound 15.9 No n/a n/a
Receptor Site 5A - 2nd at Washington (Facing 15.9 No 3,500 Ves
Ballpark)
Recgptor Site 5B - 2nd at Washington (Facing JLS 6.4 No n/a n/a
Station)
Recepto.r Site 5C - 2nd aTt Washington (Facing 16 No n/a n/a
Convention Center Station)
Receptor Site 6 - 1980 Ramp to Eastbound 1880 15.9 No 3,500 Yes
Receptor Site 6A - 7th at Brush 15.9 No 3,500 Yes
Receptor Site 7 - 8th at Wash|ngton (Facing 6.4 No n/a n/a
Convention Center Station)
Receptor Site 7A - 8th at Washington (Facing 00 No n/a n/a
Tower)

Table 31: Summary of anticipated glare significance at receptor sites for the Baseline project, Baseline
ballpark height, “Phase 1” scenario Game Night lighting conditions. [Note: Threshold of significance is 25
cd/m? for facade lighting and 1,000 cd/m? for digital signage]
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Figure 86 shows the anticipated luminances viewed from Receptor Site 1, which is one of the closest
receptor sites. As seen, from this perspective, there is direct line of sight to the scoreboard and ribbon
boards. Therefore, fagade luminances are not anticipated to exceed threshold and signage luminances
from this view are anticipated to exceed threshold.

I T
3,500 cd/m> = |

L_Diffuse
(Cd/Sq.m)

Figure 86: View from Receptor Site 1 for Baseline project, Baseline ballpark height, “Phase 1” scenario
Game Night lighting condition

Figure 87 provides a view of the anticipated luminances viewed from Receptor Site 1A, which is facing
the proposed gondola station near Jack London Square. Note for calculation purposes, the “sides” of the
gondola platform have been turned “off”, and the anticipated lighting effect has been applied to the top
of the platform floor. Therefore, fagade luminances from this view are not anticipated to exceed
threshold.

L_Diffuse
(Cd/Sq.m)

Figure 87: View from Receptor Site 1A for Baseline project, Baseline ballpark height, “Phase 1” scenario
Game Night lighting condition
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Figure 88 provides the anticipated luminances viewed from Receptor Site 2, which is centered in the
turning basin and located 190’ above the water line. As shown, based on the ballpark geometry, there is
not anticipated to be a direct view of the field luminaires, significantly reducing the observed
brightnesses in the field of view. Refer to further discussion on this topic in section 6.2.1 above. The
facade luminances from this view are not anticipated to 