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APPLICATION NUMBER: 5-00-384
APPLICANT: State of California Department of Transportation- District 7
PROJECT LOCATION:  Vincent Thomas Bridge, Port of Los Angeles

PROJECT DESCRIPTION: Permanent installation of 12 (200 to 1,125- watt) floodlights;
eight (7,000-watt) fixed pencil beam Xenon lights; approximately 160 (175 watt)
marine grade jelly jar light fixtures; glare shields; and eight 8-foot in diameter
parabolic reflective discs to an existing bridge (Vincent Thomas Bridge) that spans
the northern portion of the main channel of the Los Angeles Harbor.

. LOCAL APPROVALS RECEIVED: N/A

SUBSTANTIVE FILE DOCUMENTS: Technical Report to Assess the potential impacts of
the Vincent Thomas Bridge Lighting Project, by California Department of
Transportation, District 7, Urban Sky Glow and the Lighting of the Vincent Thomas
Bridge, by Kevin W. Houser, PhD.,LC; Categorical Exemption No. 991008 (CEQA).

SUMMARY OF STAFF RECOMMENDATION:

Staff is recommending approval of the proposed development with special conditions
addressing protection of migratory bird species by limiting the daily hours of operation and
prohibiting the operation during overcast/foggy weather conditions and during the bird’s
migratory periods.

STAFF NOTE: The proposed project is located within the jurisdictional boundary of
the Port of Los Angeles. The proposed coastal development permit application has
been submitted to the Commission because the project is not listed in the port

. master plan as a permitted use. Since the project is not listed in the port master plan
the Commission has permit authority. As an improvement to an existing road or
highway which is not principally for internal circulation within the port boundaries, the
project is an appealable project under Section 30715(a)(3). Therefore, the project



will be evaluated for conformance with the Coastal Act by using the applicable

5-00-384
Page 2

Chapter 3 policies of the Coastal Act.

.

MOTION, STAFF RECOMMENDATION AND RESOLUTION FOR 5-00-384:

Staff recommends that the Commission make the foliowing motion and adopt the
following resolution:

MOTION: | move that the Commission approve Coastal Development Permit #5-
00-384 pursuant to the staff recommendation.

STAFF RECOMMENDATION OF APPROVAL.:

Staff recommends a YES vote. Passage of this motion will result in approval of the
permit as conditioned and adoption of the following resolution and findings. The
motion passes only by affirmative vote of a majority of the Commissioners present.

RESOLUTION TO APPROVE THE PERMIT:

The Commission hereby approves a permit, subject to the conditions below, for the
proposed development and adopts the findings set forth below on grounds that the
development as conditioned will be in conformity with the provisions of Chapter 3 of
the California Coastal Act and will not prejudice the ability of the local government
having jurisdiction over the area to prepare a local coastal program conforming to the
provisions of Chapter 3. Approval of the permit complies with the California
Environmental Quality Act because either 1) feasible mitigation measures and/ or
alternatives have been incorporated to substantially lessen any significant adverse
effects of the development on the environment, or 2) there are no further feasible
mitigation measures or alternative that would substantially lessen any significant
adverse impacts of the development on the environment.

STANDARD CONDITIONS:

Notice of Receipt and Acknowledgment. The permit is not valid and development
shall not commence until a copy of the permit, signed by the permittee or authorized

agent, acknowledging receipt of the permit and acceptance of the terms and
conditions, is returned to the Commission office.

Expiration. If development has not commenced, the permit will expire two years
from the date this permit is reported to the Commission. Development shall be




V.
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pursued in a diligent manner and completed in a reasonable period of time.
Application for extension of the permit must be made prior to the expiration date.

Interpretation. Any questions of intent or interpretation of any condition will be
resolved by the Executive Director or the Commission.

Assignment. The permit may be assigned to any qualified person, provided assignee
files with the Commission an affidavit accepting all terms and conditions of the
permit.

Terms and Conditions Run with the Land. These terms and conditions shall be
perpetual, and it is the intention of the Commission and the permittee to bind all
future owners and possessors of the subject property to the terms and conditions.

SPECIAL CONDITIONS

Period and Hours of Operation

Prior to the issuance of the permit the applicant shall submit a written agreement for
review and approval by the Executive Director, that provides that the lights shall
operate only between the hours of sunset to 11:00 p.m., except as listed below
when the lights are required to remain off:

1) During the fall (August through October) and spring (March through May)
migratory bird period.

2) During overcast or foggy weather conditions (horizontal visibility reduced
to less than 1,000 meters) throughout the year, the lights shall be turned off
and shall remain off until the overcast or foggy conditions have cleared in the
area surrounding the bridge.

Automated Shut-off System for Overcast/Foggy Weather Conditions

Prior to the issuance of the permit the applicant shall provide evidence, for the review
and approval of the Executive Director, that demonstrates that the applicant will
incorporate an automated system to measure overcast or foggy weather conditions
(horizontal visibility reduced to less than 1,000 meters) and that further shows that
the measurements will be incorporated into the automated operating light system so
that when overcast or foggy weather conditions arise at the bridge the lights will
automatically shui-off and will remain off until the overcast or foggy conditions have
dissipated.
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3. Future Bird Mortality @

The applicant shall agree in writing, subject to the review and approval of the
Executive Director, if any significant mortality of birds is observed, the lights shall be
turned off immediately until the Coastal Commission, California Department of Fish
and Game, and the U.S. Fish and Wildlife Service are notified and an appropriate
course of action is identified by the three agencies. The course of action may
include the permanent discontinuance of the lights. Based on the course of action
identified by the agencies, the Executive Director shall determine if an amendment
to this permit is required.

V. FINDINGS AND DECLARATIONS:
The Commission hereby finds and declares:

A. Project Description and Location

The applicant is proposing to permanently install 12 (200 to 1,125 watt) floodlights; eight
(7,000-watt) fixed pencil beam Xenon lights; approximately 160 (175 watt) marine grade

jelly jar light fixtures; glare shields; and eight 8-foot in diameter parabolic reflective discs to

an existing bridge (Vincent Thomas Bridge) that spans the northern portion of the main .
channel of the Los Angeles Harbor (see Exhibit No. 1 & 2).

The twelve floodlights and eight fixed pencil beam Xenon lights will be located along the
two bridge towers. Eight floodlights will be located at the lower strut, near the base of the
towers, and will light the underside of the bridge. Four floodlights will be located at
midheight to illuminate parabolic art disks located on each tower at the midheight level.
The eight Xenon lights will be located along the outermost side of each tower at the
midheight level. One Xenon light will direct light up along the outermost side of the tower,
and another Xenon light will direct light down the tower (see Exhibit No. 4 and 9). At the
top of each tower there will be a decorative convex art piece (shield) that will prevent any
light from spilling into the atmosphere (see Exhibit No. 6). All floodlights and Xenon lights
are proposed with 360-degree glare shields.

The 160 marine grade jelly jar light fixtures will be located along the horizontal span, below
the roadway (see Exhibit No. 4 & 8).

The location and direction of the lighting, as proposed, will result in the illumination of the
entire outermost side of each tower and the horizontal span. All proposed lighting is for
decorative purposes to visually enhance the bridge at night.
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The Vincent Thomas Bridge crosses over the northern portion of the Los Angeles Main
Channel in an east-west direction, connecting the San Pedro area of the City of Los
Angeles with Terminal Island in the Port of Los Angeles (see Exhibit No.1). The bridge is
a 4-lane suspension bridge built in 1963. The bridge is 1,500 feet long between towers,
with back spans of approximately 506 feet on either side (see Exhibit No. 2). The two
bridge towers consists of two columns or spires. The towers are located on land on either
side of the Los Angeles Main Channel. The towers extend to a height of 335 feet above
ground level (335 feet above sea level). The area immediately surrounding the bridge is
primarily industrial, with cruise ship docks, cargo loading and storage yards and other port
related facilities.

The bridge is part of State Route 47, which is under the jurisdiction of the California
Department of Transportation, who is the applicant of this project. The sponsors of
the project are the City of Los Angeles, Los Angeles Harbor Department, Department of
Water and Power, Vincent Thomas Bridge Lighting Committee, and the Shuwa
Corporation.

As an improvement to an existing road or highway, which is not principally for internal
circulation within the port boundaries, the project is an appealable project under
Section 3015(a)(3) of the Coastal Act. As an appealable project and a project
located within the jurisdiction of the port, the project will be evaluated for
conformance with the Coastal Act by using the applicable Chapter 3 policies of the
Coastal Act.

A similar project was before the Commission in November 1999 (Coastal Development
Permit application #5-99-377). The project in 1999 included 120 floodlights to light the
horizontal span and towers, and 4 Xenon lights located atop each tower to direct light
straight into the sky. The initial lighting was to be permanent, with lights intended to be on
nightly from approximately sunset to sunrise.

The Dept. of Fish and Game and the Fish and Wildlife Service verbally expressed to staff
initial concern with the lighting of the bridge and the potential adverse impact on migratory
birds. During the public hearing the Commission heard public testimony from a number of
environmental and astronomical groups and scientists that expressed concerns with
regards to the light impacts. Because of concerns with potential impacts to birds and
potential visual impacts, due to increase illumination, the Commission denied the permit
application.

Based on these concerns and the Commission action, the City of Los Angeles and
Caltrans has had numerous meetings and discussions with the Dept. of Fish and Game
and the Fish and Wildlife Service, the environmental and astronomical groups that initially
expressed concern with the project, and Commission staff. From the information and
input from these meetings the City of Los Angeles and Caltrans revised the lighting design
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to address the concerns that had been raised. The proposed project that is before the .
Commission is a product of the City’s and Caltrans effort to design a project that is
sensitive to those concerns.

B. Environmental Resources

Chapter 3 Polices

Section 30230 of the Coastal Act states:

Marine resources shall be maintained, enhanced, and where feasible, restored.
Special protection shall be given to areas and species of special biological or
economic significance. Uses of the marine environment shall be carried out in a
manner that will sustain the biological productivity of coastal waters and that will
maintain healthy populations of all species of marine organisms adequate for
long-term commercial, recreational, scientific, and educational purposes.

Section 30240 of the Coastal Act states in part:

(a) Environmentally sensitive habitat areas shall be protected against any
significant disruption of habitat values, and only uses dependent on those
resources shall be allowed within those areas.

(b) Development in areas adjacent to environmentally sensitive habitat areas
and parks and recreation areas shall be sited and designed to prevent impacts
which would significantly degrade those areas, and shall be compatible with the
continuance of those habitat and recreation areas.

The issue the proposed project raises is the potential impact the lights may have on the
various bird species that migrate through the harbor, resident bird species, and to fish
within the harbor.

The harbor and surrounding area is located along the Pacific Flyway. The Pacific Flyway
is the path that migratory birds follow along the Pacific Coast during their annual
migrations. Millions of shorebirds and waterfowl travel between northern breeding
grounds and southern wintering sites. The Pacific Flyway originates in Western Alaska,
around the Yukon River Delta, and extends as far south as Latin America. The peak

periods for migration through southern California are March through May and August
through October.

Both migratory shorebirds and neotropical songbirds either come to this area to breed or
pass through here on their way to other locations. While the majority of shorebirds .
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migrate during the day, there are some that fly at night. Most songbirds are nocturnal
migrants. Wetlands and coastal bays are stopover sites for resting and feeding birds.

According to the applicant a list of approximately 340 species of birds that have been seen
at or near Ken Malloy Harbor Regional Park (located about 3 miles northwest of the
Vincent Thomas Bridge) has recently been compiled from a variety of sources (Heindel,
2000). This list was cross-checked with a list of neotropical migrant birds (Rappole, 1995)
to identify the migrant species that are likely to fly in the vicinity of the Vincent Thomas
Bridge. Exhibit 10.b. provides a list of birds likely to be found in the area. According to the
applicant, of the species listed, most of the song birds, a large number of the waterfowl
and shorebirds, and a variety of other types of birds are nocturnal migrants (Kerlinger and
Moore, 1989).

Although there are no available specific studies about the nocturnal migrants and numbers
of birds that fly over the harbor area, approximately 100,000 to 1,000,000 birds use Seal
Beach, which is approximately 20 miles to the south, as a major stopover, according to the
Caltrans technical report (see Exhibit No.10a).

In addition to the migratory birds that may fly through the area, the bridge itself is ailso
home to a pair of American peregrine falcons (falco peregrinus). According to the
Caltrans report the peregrines nest/roost on the steei-girders below the bridges’ roadway
between the two towers. The peregrine was recently removed from the federal
endangered list. However, the peregrine is still protected under the federal Migratory Bird
Treaty Act. As such, it is considered illegal to harm, harass or kill individuals of this
species. The peregrine is also on the State’s endangered list. The state Endangered
Species Act protects listed species from being killed or harmed.

There have been many studies and reports that indicate that lights on tall structures can
pose a problem for night migrating birds and cause mortalities among these birds (i.e.
Collision Course: The Hazards of Lighted Structures and Windows to Migrating Birds,
L.J.E. Ogden, September 1996; The Effects of Overcast Skies on the Orientation of Free-
flying Nocturnal Migrants, K.P. Able, 1982; The mechanisms of the trapping effect of
artificial light sources upon animals, F.J. Verheijen, Netherlands Journal of Zoology,
1958). However, studies that have been done are generally associated with tall (over 200
feet) communications towers that are generally located in rural sparely lit areas.

Mortalities associated with tall structures are referred to as tower-kills. These tower-kills
have also been known to involve lighted monuments (e.g. the Washington Monument),
smoke stacks and airport ceilometers. Most of the reports from the United States come
from the eastern and central part of the county. There is no documentation regarding
lighted bridges over waterways and the impacts to birds. However, this could be due to
birds hitting bridge structures and falling into the water or being removed quickly by
scavengers. Therefore, any mortality may go unnoticed.
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Although it is not known for certain why birds fly into tall-lighted structures there is a .
significant amount of data that indicates that tall-lighted structures cause bird kills. The

cumulative impact of illuminating additional structures in a highly developed and lighted
area is also not known at this time.

The impact to the peregrine should not be significant since the birds nest/roost under the
roadway within the bridge girders which will not be illuminated. The Caltrans report states
that a peregrine expert and consultant/monitor for the Vincent Thomas Bridge seismic
retrofit project, indicated that the proposed lighting would not adversely impact the
peregrines. The Dept. of Fish and Game and Fish and Wildlife Service have reviewed the
light design and have determined that there will be no significant impact to the peregrines
or to fish that may be found in the channel.

According to reports, the birds most affected by lit towers are the neotropical migratory
songbirds, in particular thrushes, vireos, and warblers. According to existing reports, there
are two mechanisms for bird mortality that occur at communication towers. The first is
when birds flying in poor visibility do not see the structure. Communication towers that are
lighted at night for aviation safety may help reduce bird collisions caused by poor visibility,
but the lights bring about a second mechanism for mortality. When there is a low cloud
ceiling or foggy conditions, lights on a tower refract off water particles in the air creating an
illuminated area around the tower. Migrating birds have lost their stellar cues for nocturnal
migration in these weather conditions. When passing the lighted area, the increased .
visibility around the tower may become the strongest cue the birds have for navigation,
and thus they tend to remain in the lighted space by the tower. Mortality may occur when
they run into the structure and its guy wires, or even other migrating birds as more and
more passing birds cram into the relatively small, lighted space. Other birds may fly
around in circles around the light source until they become exhausted and fall from the
sky.

The exact magnitude of the problem is unknown. The Caltrans report states that on
January 22, 1998, in western Kansas, an estimated 10,000 Lapland lonspurs were killed
at, and in the vicinity of, three towers and a natural gas pumping facility.

In Florida, a 25-year study on bird mortality associated with a communication tower just
north of Lake lamonia, was conducted by ornithologists stationed at a nearby research
station. Over the 25-year period, 42,386 birds were found scattered beneath the tower
(Blinking lights mark scenes of death for birds, by Jim Cox, Tallahassee Democrat).

The Caltrans report states that:

Many other incidents involving up to, and in some cases more than, 1,000
birds are noted in an annotated bibliography prepared by the U.S. Fish and
Wildlife Service’s (the Service) Office of Migratory Bird Management (Trapp, .
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1998). In 1979, the Service estimated an annual mortality at around 1.4
million birds (Manville, 1999). Today’s conservative estimate is upwards of 4
million birds killed per year.

The Vincent Thomas Bridge is currently lit with flashing red navigational lights on the top
of each bridge tower. According to reports, birds are thought to be less sensitive to
flashing red lights than to other forms of light. The Caltrans report indicates that bridge
maintenance crews have not reported finding any dead birds near or on the bridge.
However, the report further states that it is possible that any existing problem would go
unnoticed because the birds could fall in the water or be quickly removed by scavengers.

As stated, the Port of Los Angeles is developed with numerous industrial and port related
facilities. With such development there are numerous lights throughout the Port area.
These lights are located on/in buildings, on cargo cranes that extend to approximately 150
feet in height, and large multi-acre parking and cargo storage lots.

Based on visual observation, the port area surrounding the two towers is well lit (see arial
photographs, Exhibit No. 17a., b. & ¢.) due to 24 hour port operations and safety
concerns. The applicant has submitted a recent light report (Urban Sky Glow and the
Lighting of the Vincent Thomas Bridge, Kevin W Houser, Ph.D) that was prepared for the
applicant, to address the issue of the amount of light the project will create in the area (see
No. 11). The study involved: 1) direct measurements of sky luminance in the region
around the Port of Los Angeles, and 2) estimation of the increase in sky glow at Palomar
Observatory that would likely result from the proposed lighting.

Based on the information compiled, the report concludes that based on direct quantitative
measurements the sky above the Port of Los Angeles is considerably brighter than the sky
in the surrounding areas. Because of the existing light conditions at the port, the report
indicates that the increase in urban sky glow as a result of the proposed project would not
be significant. Using an empirical formula (“Walkers Law”) to estimate urban sky glow the
report estimates that the sky glow would increase by 0.029%. According to the report, the
estimate is based on conservative assumptions and using more realistic assumptions the
actual increase would be less than 0.008%.

According to reports on sky glow, there are two mechanisms that contribute to increases
in sky glow: 1) an increase in atmospheric particulates, and 2) additional lighting spilling
into the atmosphere. The report prepared for the project states that if lighting is held
constant, the magnitude of sky glow is a function of the atmospheric conditions at any
fixed ground location. An increase in atmospheric particulates may resuit from an
increase in pollution, clouds, humidity, and/or other airborne matter.

As stated, the area surrounding the Vincent Thomas Bridge is a highly developed
industrial area and is brightly illuminated. The lighting in the port is generally with high/low
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pressure sodium lights that produce light in wavelengths in yellow or orange light. These
type of lights are used because the light within this wavelength travels farther in fog and
haze. The lights proposed to light the bridge structure will be metal halide and xenon
sources that produce a white light. This type of light was chosen over the more efficient
high/low pressure sodium lights to minimize the amount of sky glow. The Jelly Jar light
fixtures will be provide a soft low intensity blue light.

Based on the lighting report, the additional lighting will not significantly increase the overall
sky glow in the area. However, the use of any light will still produce stray light. The
amount of stray light can be minimized by the type of lights used, directional orientation,
and shielding. As proposed the applicant has designed the lighting with good optics, is
focusing light directly on to the structure, and providing 360 degree glare shields. With
these proposed measures the amount of light escaping into the atmosphere will be
significantly reduced. However, even with responsible design, light will invariably spill into
the surrounding atmosphere and the amount of sky glow will increase with an increase in
atomospheric particulates, such as during over-cast or foggy conditions.

The Fish and Wildlife Service, and environmental groups, have expressed concerns with
the lights during these periods of inclement weather, which creates the greatest potential
impact to migratory birds. To address this issue the applicant is proposing additional
measures that will further minimize the amount of sky glow during overcast or foggy
conditions, and during the fall and spring neotropical bird migratory periods. To ensure
that the lights will not adversely impact birds during overcast or foggy conditions, the
applicant is proposing to turn off the lights during foggy conditions that may occur
throughout the year. The applicant has indicated that weather conditions will be monitored
at the port and the lights will be turned off manually or electronically if overcast/foggy
weather conditions are observed by bridge maintenance staff [By definition, fog is present
when small water droplets near the ground are dense enough to reduce horizontal
visibility to less than 1 km (5/8 mile)]. However, if determining weather conditions is
based on an individual’s visual observation, there is the possibility of error and/or neglect.
To ensure that the lights will be turned-off during foggy conditions the lighting system
needs to be connected to a measuring device that will automatically shut off the lights
when foggy conditions arise. Therefore, a special condition is necessary to require the
applicant to provide prior to the issuance of the permit, evidence demonstrating that the
lighting system can be electronically connected to a devise that measures fog or water
content in the air and will automatically shut off the lights when fog is present.

The applicant is also proposing to limit the hours of operation from sunset to 11:00 p.m.
throughout the year, to avoid the peak migratory hours, which generally occur after 11:00
p.m. The lighting system will be connected to an astronomical clock that will turn the lights
on at sunset, which varies depending on time of year, and off at tne designatecd time. The
applicant has also indicated that the lights will be turned off in a staggered sequence to
allow birds, that may be in the area, to gradually adapt to the changing illumination.
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Fish and Wildlife Service and the Dept. of Fish and Game have reviewed these proposed
mitigation measures and have determined that with the mitigation measures the proposed
project will not have a significant impact to wildlife.

Therefore, based on the information provided, a special condition is necessary to require
that the applicant will incorporate an operation plan that would limit the hours of operation
to not exceed 11:00 p.m. on a nightly basis, to avoid operation during the fall and spring
bird migratory periods, and to shut off the lights during periods of overcast or foggy
environmental conditions. Furthermore, in the event that there is any significant mortality
of birds, the lights shall be turned off immediately until the Coastal Commission, the
California Department of Fish and Game and the U.S. Fish and Wildlife Service are
notified and an appropriate course of action is identified. The Commission finds that, only
as conditioned by this permit, will the project minimize any substantial adverse
environmental impacts and be consistent with Section 30230 and 30240 of the Coastal
Act.

C. California Environmental Quality Act

Section 13096 of the Commission's regulations requires Commission approval of Coastal
Development Permit applications to be supported by a finding showing the application, as
conditioned by any conditions of approval, to be consistent with any applicable
requirements of the California Environmental Quality Act (CEQA). Section 21080.5(d)(2)(i)
of CEQA prohibits a proposed development from being approved if there are feasible
alternatives or feasible mitigation measures available, which would substantially lessen
any significant adverse effect which the activity may have on the environment.

The proposed project, as conditioned, has been found to be consistent with the Chapter 3
policies of the Coastal Act. All adverse impacts have been mitigated by conditions of
approval and there are no feasible alternatives or feasible mitigation measures availabie
which would lessen any significant adverse impact the activity may have on the
environment. Therefore, the Commission finds that the proposed project, only as
conditioned, is consistent with CEQA and the policies of the Coastal Act.
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THE PREVIOUSDESIGN _______

[N

DELETE ALL LIGHTING FROM THE
TOP OF THE BRIDGE AND
RELOCATE THE GOLD DISCS TO
THE MID-POINTS OF THE
TOWERS.

. REDUCE THE QUANTITY OF

FIXTURE AT THE MIDPOINT OF
THE TOWERS.

DELETE THE FLOODLIGHTS AT
THE BASE OF THE TOWER TRHAT
WERE USED TO LIGHT THE

A.CREATE A DECORATIVE CONVEX

PIECE AT THE TOP OF THE
TOWER THAT CANTELEVERS
OVER THE SIDE TO ABSORB ANY
SPILL LIGHT INTO THE
ATMOSPHERE FROM NEW
CONCEPT B.

B.USE ONLY 2 PENCIL BEAM LIGHT

FIXTURES TO ILLUMINATE THE
OUTERMOST SIDE OF THE
TOWERS. AIM ONE UP AND ONE
DOWN AND PROVIDE 360° GLARE
CONTROL SHIELDING ON EACH.

C. ELIMINATE 52 FLOODLIGHTS ON
THE UNDERSIDE OF THE BRIDGE.
THE 8 THAT ARE TO REMAIN WILL
HAVE 360 DEGREE SHIELDING AND
WILL BE AIMED DIRECTLY AT THE
STRUCTURE.

D. APPLY COLBALT BLUE JELLY JAR
FIXTURES, WHICH GIVE OFF A
SOFT POINT OF LIGHT, ALONG
THE HORIZONTAL BAND OF THE
BRIDGE.
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WATERTIGHT H.1.D. CAST BRONZE OR
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Introduction
Approximately 12 years ago, the Vincent Thomas Bridge Lighting Committee was
formed by a group of San Pedro residents to promote the placement of decorative lighting
on the bridge. As a major landmark in the Los Angeles Harbor area, the intent was to

transform the bridge into a grand entrance to Los Angeles for people arriving via the
Harbor.

The project has been endorsed by the City of Los Angeles, with the Cultural Affairs
Department serving as its primary advocate. And, the California Department of
Transportation (Caltrans), as the owner and operator of the bridge. has signed a
Memorandum of Understanding with the City agreeing to the placement of the lights on
the bridge. Although the project has progressed at varying rates of speed over the past 12
years, the approaching turn of the century has provided renewed interest in seeing it move
to completion in time for a millenium celebration on December 31. 1999.

This Technical Report has been prepared as part of the environmental documentation
required for clearance under the California Environmental Quality Act (CEQA). Its goal
is to address the potential environmental impacts of the project, assess the significance of
those impacts and identify alternatives for avoiding, minimizing or mitigating those
impacts.

Project Description

This project involves the installation of lighting on the two bridge towers, which are
located on either side of the Los Angeles Main Channel. These towers extend to a height
of 335 feet above ground level (335 feet above sea level). The lighting will consist of
banks of lights at the base and mid-tower levels that will result in the illumination of the
entire length of each tower. In addition, two 7000-watt xenon lights will be located at the
top of each tower; these will be stationary, sending vertical beams of light directly
overhead to form a visual continuation of the bridge towers into the night sky. Also at the
top of each tower will be a sculptural element containing four 8 foot-diameter parabolic
discs designed to reflect the light of the sun during the day and artificial light at night.

The initial lighting ceremony is scheduled to occur at 9:00 PM on December 31. 1999 in
conjunction with the City of Los Angeles’ millenium celebration. This is a permanent
installation, with the lights intended to be on nightly after that from approximately sunset
to sunrise.

Environmental Setting

The Vincent Thomas Bridge is located in the southern part of Los Angeles and connects
the community of San Pedro with Terminal Island in the Port of Los Angeles (PoLA). As
shown on the area map, the bridge runs in an east-west direction and spans the Los
Angeles Main Channel. The Port of Long Beach is located to the east of. and adjacent to,
the PoLA. The area immediately surrounding the bridge is primarily industrial, with
cruise ship docks, cargo loading and storage areas and other facilities associated with
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operating the West Coast’s busiest port. The nearest residential areas of San Pedro are
located approximately %2 mile to the southwest.

The industrial nature of the PoLA has resulted in the presence of a highly disturbed and
artificial landscape. There is no native vegetation in the vicinity of the bridge.

There are numerous lights throughout the combined Ports of Los Angeles and Long
Beach. Many of these lights, which are located in parking and cargo lots. on/in buildings
and on cranes and other equipment/facilities, are left on throughout the night. The
weather conditions within the Ports often have the effect of magnifying this light. The
late night and early morning low clouds and fog that are typical of coastal southern
California often result in a yellowish glow throughout much of the land portion of the
ports.

This area is located along the Pacific Flyway, the coastal migratory path used by many
shorebirds. Seal Beach, a major stopover point for between 100.000 and 1.000,000 birds
each spring, is about 20 miles to the south. The harbor area is also along the broad-band
migratory path of many neotropical songbirds.

Sensitive Resources
Several sensitive resources have been identified as being potentially affected by this
project. These are described below:

Peregrine Falcons

The Vincent Thomas Bridge has been the year-round home for a pair of American
peregrine falcons (Falco peregrinus) for the past several years. Although their
nesting/roosting locations vary from year to year, they can frequently be found on the
steel-girder structure below the roadway between the two towers.

This species was recently removed from the federal endangered species list: however, it is
still listed as endangered at the state level. The state Endangered Species Act protects
listed species from being killed or harmed. However, personnel from the Department of
Fish and Game have indicated that the definition of harm includes only physically
harming the birds or removing their nest. Neither of these will occur as a result of this
project.

The peregrine is also still protected under the federal Migratory Bird Treaty Act (it is
considered a migratory species, despite being a year-round resident at this location),
meaning that it is illegal to harm, harass or kill individuals of this species. In this case,
harassment could occur if the nighttime illumination of the bridge sufficiently disturbed
the birds to cause them to leave the bridge. This could be especially dangerous because
peregrines do not have good night vision; forcing them to fly at night could result in
collisions with other objects, causing injury or death.

L




A related concern is that any disturbance to the peregrines might result in increased
predation on the California least tern (Sterna antillarum brownii) (state and federal
endangered) and western snowy plover (Charadrius alexandrinus nivosus) (federal
threatened, state species of concern). Both of these species have breeding colonies nearby
on Terminal Island. Any harm to them would be in violation of the Endangered Species
Acts.

To address these concerns, the project was discussed with Carl Thelander, a peregrine
expert and consultant/monitor for the Vincent Thomas Bridge seismic retrofit project.
Based on the project description and his familiarity with peregrines in general, and the
resident birds in particular, it is his belief that the project will not pose a problem for the
birds.

One additional concern is the potential conflict that might arise between the peregrines
and barn owls and great horned owls that live in the harbor area. It is possible that the
lights might have the effect of extending the daylight hours in the vicinity of the bridge.
If this results in the peregrines being active after the nocturnal owls have begun to hunt, a
conflict between these species might arise. Although this is probably a minor problem, it
might still be advisable to ensure that the lights are turned on no sooner than 30 minutes
after sunset and turned off no later than 30 minutes before sunrise to ensure that potential
conflicts between these species are avoided.

Migratory Birds

Bird Migration:

Coastal southern California is along the migratory path of numerous species of birds.
Both shorebirds and neotropical songbirds either come to this area to breed or pass
through here on their way to other locations. While the majority of shorebirds migrate
during the day, there are some that fly at night. Most songbirds are nocturnal migrants.
Although the broadband migration of songbirds doesn’t concentrate these birds along the
immediate coast, there are still many species and many individuals that do move through
this area.

Migration occurs mostly in a south to north direction during the spring as birds move
from their winter homes in the more tropical latitudes toward their breeding grounds. In
the fall, this direction is reversed as the birds return to their wintering grounds. The peak
periods for migration through southern California are March through May and August
through October.

The elevation at which birds migrate varies enormously and depends on such factors as
the species, location, geographic features, season, time of day and weather conditions.
However, as a group, songbirds tend to fly at relatively low levels.

It appears that there have been no studies from coastal southern California from which we
can extrapolate much detailed information about the nocturnal migrants that fly over the
harbor area. Although the presence of certain species ts either known or can be assumed,



a detailed species list as well as an estimate of the numbers of individuals for each species
is lacking. A list of species that might pass through the harbor area is shown below and is
based on information gathered from the Pt. Reyes Bird Observatory.

- Common Name =" |- Scientific Name - | Protected Status | Comments
Bell’s vireo Vireo bellii -
Warbling vireo Vireo gilvus - Is being
considered for
CSC
Southwestern willow flycatcher | Empidonax traillii FE
extimus
Olive-sided flycatcher Contopus borealis MNBMC
Brewer's sparrow Spizella breweri -
Bell's sage sparrow Amphispiza belli belli FSC, CSC, MNBMC
Yellow warbler Dendroica petechia C8C
brewsteri
Black-headed grossbeak Pheucticus -
melanocephalus
Common yellowthroat Geothlypis trichas -
Townsend’s warbler Dendroica townsendi -
Hermit warbler Dendroica occidentalis | MNBMC
Lewis' woodpecker Melanerpes lewis -
Band-tailed pigeon Columba fasciata -
Eastern wood pewee Contopus virens - Migrate in large
numbers
Western flycatcher Empidonax difficilis - Migrate in large
numbers
Swainson’s thrush Catharus ustulatus -
Wilson’s warbler Wilsonia pusilla - Fall migration is
primary concem
Yellow-breasted chat [cteria virens CSC
Blue grossbeak Guiraca caerulea .
Grasshopper sparrow Ammodramus MNBMC
savannarum
Western meadowlark Sturnella neglecta -
White-crowned sparrow Zonotrichia leucophrys | - Migrate in large
numbers.
Susceptible to
tight
FE - Federal endangered
FSC - Federal Species of Concern
CSC - California Species of Concern
MNBMC - Migratory Non-game Bird of Management Concern

This list contains several species that have state or federal protected status. It is by no
means complete, and there is a high probability that additional sensitive species pass

through the area.




The Problem:

There have been many studies and reports that indicate that lights on tall structures can
pose a problem for night migrating birds (Manville, 1999). Although the earliest reports
dating back to the 1880s involved lighthouses, more recent reports (since the late 1940s)
have been associated with tall (over 200 feet) communications towers. These so-called
tower kills, in which large numbers of migrating birds are killed in a single incident, have
also been known to involve lighted monuments (e.g., the Washington Monument), smoke
stacks and airport ceilometers. Most of the reports from the United States come from the
eastern and central part of the country. Although there is not much documentation of
problems associated with lighted bridges, this could be because most birds hitting a
bridge would fall into the water or be removed by scavengers and would therefore not be
noticed (Measure, pers. Com.).

Of the birds reportedly killed by lit towers, the 350 species of neotropical migratory
songbirds, and in particular thrushes, vireos and warblers, seem to be most vulnerable
(Manville, 1999). They are especially susceptible when foggy, misty or low-cloud-ceiling
nights occur during their migrations.

The exact mechanism behind the attraction of birds to lighted structures is still unclear
(WWFC, 1996). Studies tend to support the theory, however, that migrant birds are not
attracted to the lights from a distance. Instead it is believed that those birds passing by on
cloudy nights enter an illuminated area that they are reluctant to feave: when the birds
approach the edge of the illuminated area, they are hesitant to fly into the darkness
beyond and instead fly back toward the light. This sets up a pattern of birds circling
around the lit area. As more birds enter this limited space, the likelihood of collisions
between birds or between birds and other obstructions increases. Those birds that aren’t
killed in collisions frequently fly around in circles until they become exhausted and
simply fall from the sky.

One indication of the magnitude of the problem comes from a recent (January 22, 1998)
event in western Kansas in which an estimated 10,000 Lapland Longspurs were killed at.
and in the vicinity of, three towers and a natural gas pumping facility (Manville, 1999).
Many other incidents involving up to, and in some cases more than. 1000 birds are noted
in an annotated bibliography prepared by the U.S. Fish and Wildlife Service’s (the
Service) Office of Migratory Bird Management (Trapp. 1998). In 1979. the Service
estimated an annual mortality at around 1.4 million birds (Manville. 1999). Today's
conservative estimate is upwards of 4 million birds killed per year.

This Project:

In order to assess whether or not this project will present a potential problem to migratory
birds, the existing conditions were documented, similar local and distant projects were
reviewed. and the project was discussed with experts familiar with this issue.

As mentioned previously, the harbor area where the bridge is located is fairly well lit at
night. Low clouds and fog frequently move into the area at night. resulting in a yellowish



glow above the harbor. One would have to wonder if the lights proposed for this bridge
would really stand out enough to attract birds as they pass by. On the other hand, it could
be the nights without low clouds and fog that would pose greater concern; it may be those
times when the lights would stand out the most. Without conducting a test with the lights
in place, it is difficult to know which situation, if any, would pose a significant threat to
birds flying by.

One thing that is known is that there currently is a flashing red navigational light on the
top of each bridge tower. Birds are thought to be less sensitive to flashing red lights than
to other forms of light. Also, the maintenance crew at the bridge have not reported
finding any dead birds near the bridge. However, it is possible that any existing problem
would go unnoticed because the birds could fall in the water or be removed by
scavengers.

A situation similar to what is being proposed, in which high intensity lights are directed
into the sky, can be found nearby. The Landmark Square Building is located in Long
Beach approximately 3 miles away from the Vincent Thomas Bridge and just a few
blocks from the ocean. It has 4 (four) 3000 watt xenon lights pointing straight up from
the roof. These lights, which have been in operation since 1991, are on year-round for
four nights per week between sunset and midnight. According to Sam de Lemos, the
building’s chief engineer, these lights are inspected weekly and there has been no
indication that birds have been killed. This is the best, and certainly the closest, example
of a lighting situation that is similar to what is being proposed. And. it is promising that
no problems have been reported. However, it does not demonstrate conclusively that this
project will not cause a problem because the majority of tower kills (bird deaths) occur
between 11pm and sunrise (Mesure, 1999).

Another building with a high intensity light (the Sky Beam) on top is the Luxor Hotel in
Las Vegas. According to John Listiner, who is in charge of the Technical Division which
oversees the Sky Beam, they have not reported any bird kills since the hotel opened in
1993. However, the Las Vegas area seldom has the low cloud cover conditions that are
common during bird kill events.

There is very little information available concerning lights on bridges. One project that
was noted, however, involved a proposal to install floodlighting on the Humber Bridge in
northeastern England. This bridge runs across major east-west and north-south migration
routes and is a Ramsar site and Special Protection Area. The sensitive nature of this
bridge’s location led to the abandonment of the project earlier this year. While it is
important to point out that the Los Angeles Harbor is not as environmentally significant
as a Ramsar site, it should be noted that this issue is considered important by the world
environmental community.

Finally, this project was discussed with several experts familiar with the issue of lights
and birds. Many of these people were invited speakers at a session entitled "Avian




Mortality at Communications Towers” held at this year’s 1 17™ Meeting of the American
Omithologists’ Union. Their key comments are shown below:

Kimball Garrett, ornithologist with the Los Angeles Natural History Museum

- lights are mainly a problem when they’re surrounded by darkness.

- since the Harbor is so well lit, he didn’t feel that the lights were likely to cause a major
problem.

- most songbirds don’t move along the coast, but there will still be many individuals of
many different species that do.

Robert Beason, biology professor at the State University of New York in Geneseo
- floodlighting is the major concern, especially during times of low cloud cover.

Michael Mesure, founding member of the Fatal Light Awareness Program (FLAP)

- the lighting on the bridge will be comparable to the communications towers that have
been studied.

- the spot lights directed into the air are the worst part of the project.

- he suggested that we try to accomplish the intended effect without using lights or by
modifying the lights (using strobe lights or less intense lights).

- if lights must be used, pointing them down from the top would be less harmful to
migratory birds.

- birds “caught” by the lights may send out distress calls that attract more birds.

- shorebirds can also be attracted by the lights.

- there is not a lot of documentation concerning lights on bridges. possibly because most
birds fall into the water or are taken by scavengers.

- the majority of collisions occur between 11:00pm and sunrise.

- one night with the right conditions could result in a significant bird kill.

Ronald Larkin, Illinois Natural History Survey

- the severity of the problem will depend on the number of days that low clouds and
fog are present during the migration season and on the number of birds that migrate
along the coast.

- the bridge is high enough to pose a problem.

- the lights shining straight up are “such a bad idea.”

Jeff Geupal, Program director for terrestrial birds at Pt. Reyes Bird Observatory and state

coordinator for Partners-in-Flight

- provided a list of species that might be impacted.

- indicated concern about bird species declining statewide and thought that this project
could inhibit their recovery.

- felt that the fall migration is more critical because juveniles suffer higher tower kill
mortality than adults and that could jeopardize the population recovery for species of
concern.



Sidney Gauthreaux, Jr., biology professor at Clemson University
- indicated that some birds fly in vertical circles and actually fly into the lights.
- stated that the project would be creating hazardous conditions for migratory birds.

Albert Manville, Director of the U.S. Fish and Wildlife Service’s Office of Migratory

Bird Management

- birds are more sensitive to the red end of the color spectrum.

- white strobe lights with a long dark period might have the least negative effect.

- we need to consider potential impacts to listed species, species covered by the
Migratory Bird Treaty Act, non-game species of management concern and other
migratory species.

- he stated that “incidental take” permits are not issued for migratory birds and that the
project proponents could be legally liable in the event of a large bird kill. Liability
would also be encountered if a listed threatened or endangered species is killed.

- he stated that a large bird kill would result very bad publicity.

- he suggested that further study of the issue might be warranted if the impacts are
unknown. A better indication of what species and how many individuals migrate
through the area can be obtained using radar imagery, acoustic chirp calls. night vision
equipment and ground truthing.

- he also suggested that perhaps the lights should be turned off during the migrating
season.

In summary, all but one person contacted expressed serious concern about the project and
its potential effect on migratory birds. Most people also indicated that the Skytracker
lights at the top of each tower presented the most serious potential for harm.

Fish

Concerns have been raised about the possibility that the increase in nighttime lighting will
be detrimental to fish in the channel. In particular, it is feared that certain mid-water
column dwelling fish, such as various species of basses (calico bass. spotted sand bass)
might be attracted to the water’s surface by the light. Once there. they might be
susceptible to predation by sea lions, night herons, gulls or other predators.

This issue was raised at a time when the project included additional lighting that would
have illuminated a large portion of the underside of the bridge over the channel.
Although all lights were (and still are) to be directed away from the water. and though
some areas of the water’s surface are already lit by numerous existing lights. it was
thought that these additional lights might have added sufficient illumination to the water
to cause a problem.

It is believed that the current lighting plan, which only includes lighting the towers, will
not result in a significant lighting of the water beyond the existing conditions. It will
therefore probably have only a minimal impact, if any, on fish in the channel. However,
without knowing how deep the light will penetrate the water column. it is not possible to
conclude that there will be no impact.




Other Issues

Light Pollution

Another issue that has been raised by some people familiar with this project is that of
light pollution. Michael Mesure of F.L.A.P. and Robert Gent of the International Dark-
Sky Association have pointed out that these lights will add to this growing problem and
that it will reduce our ability to enjoy the night sky. Because the light from the
floodlights is more diffuse, they represent a greater light pollution problem than do the
tightly focused Skytracker lights. Mr. Gent suggested that the flood lights be directed
down from the top of the towers or that they be replaced with lower intensity Christmas-
type tracer lights along the bridge structure.

To address this concern, it is important to remember what the ambient conditions in the
harbor are. It is already a very well lit area. While the additional lights from this project
may have an effect on the viewing quality of the night sky, the degree of impact is
probably minimal. It is also likely that any noticeable impact would only be visible from
the immediately surrounding area.

Energy Consumption

The additional energy required to run these lights has also been raised as an issue.
According to Ron Merlo, Director of Corporate Assets for the City of Los Angeles’
Department of Water and Power (DWP), the project is anticipated to use approximately
30 million KWHr/Yr (or about 82,192 KWHr/day). This compares to DWP’s total sale
of 23 billion KWHr/Yr (or 63 million KWHr/day). So, it is clear that the energy used by
this project will amount to a small fraction of the total output from DWP. In addition,
this energy will be utilized during off-peak hours. This project will therefore not require
an expansion of DWPs energy generating capacity.

Potential Mitigation Measures to Avoid or Minimize Impacts
The following options have been developed and considered in order to avoid or minimize -
potential

impacts. These measures, singly or in combination, will allow the project to move
forward and meet its goal of having the lights operational by December 31, 1999:

1. Turn the lights on at least 30 minutes after sunset and off at least 30 minutes before
sunrise to avoid inducing conflicts between peregrines and owls.

2. Leave the lights on year-round and monitor the surrounding area during the migrating
season for evidence of bird mortality. The effectiveness of this monitoring would be
hampered by the presence of water under the bridge and scavengers and by the fact
that there is no way to predict how long it would take (how many years?) before any
mortality occurred. If mortality is observed, the lights will be turned off and the
U.S Fish and Wildlife Service and California Department of Fish and Game will be
consulted to identify an appropriate course of action.



. Turn the lights off completely durmg the migrating season (March through May and
August through October). .

. Turn the lights off from 11:00pm to sunrise during the migrating season (March
through May and August through October). This will avoid what seems to be the
most sensitive time for tower kills.

. Conduct a detailed study to identify the number of birds and the species that migrate
through the area. This could include the use of acoustic chirp calls, radar imagery,
night vision scopes, and ground truthing, among other techniques. This would
provide useful background information that could be used to make appropriate
adjustments to the lighting schedule.

. Use the most tightly focused beam possible and glare shields on the Skytracker lights
to help minimize the spread of light and help the beam penetrate the fog and low
clouds.

. In the event that any light-related mortality of birds is observed. the lights should be
turned off immediately until the California Department of Fish and Game and the
U.S. Fish and Wildlife Service are notified and an appropriate course of action is
identified.




Summary of Potential Impacts and Mitigation
The table below provides a summary of the key information provided in the text above. It
contains a brief description of the potential impacts, an assessment of their probability of
occurrence, their potential significance and information on potential mitigation measures.

owls

results in death of a
peregrine or owl

_ Potential Impact - > | Probability of -|  Potential Mitigation .-
. I S | " Occurrence - | Significance SAEA
Peregrine falcons e R R ‘
Harassment by nighttime lighting | Low Low Not needed
could result in injury or death
Harassment of peregrines could Low Low Not needed
result in increased predation on
CA least terns and western snowy
plover
Conflict between peregrines and Low to Moderate Significant, if it Yes, #1

and the need for additional
| generating capacity

Migratory Birds R

Tower kill of migratory birds Unknown Potentially Yes, #2,3, or 4
significant 5.6.and 7

Tower kill of migratory state or Unknown Potentially Yes. #2353 or4

federally listed threatened or significant 5,6,and 7

endangered species

Could inhibit the recovery of Unknown Probably minor Yes, #2,30r4

declining bird populations 5,6,and 7

statewide

Fish LR :

Could increase the susceptibility Probably low Probably minor Not needed

of mid-water column dwelling fish

to predation

Light Pollution :

Could increase light pollution in Low to moderate Probably minor Not needed

the immediate area

Energy Consumption

Will increase energy consumption | Low Low Not needed
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Recommendations
The objective of this project is to provide lighting which will identify the Vincent
Thomas Bridge as a gateway landmark for the Port and City of Los Angeles and to have
this lighting operational in time for the millenium celebration scheduled for 9:00pm on
December 31, 1999. This report has identified potential impacts associated with the
project and potential methods to avoid or minimize those impacts while allowing the
project's stated objective to be met.

Because there is insufficient information available to conclusively determine that
significant impacts will not occur to migratory birds, including threatened or endangered
species, the following recommendations are made. They are based on the best
information that is available at this time.

1. The lights can be turned on year-round, but should be turned off between 11:00pm
and sunrise during the migrating season (March through May and August through
October). ‘

2. The lights should be turned on a minimum of 30 minutes after sunset and turned off a
minimum of 30 minutes before sunrise.

3. Use the most tightly focused beam possible and glare shields on the Skytracker lights
to help minimize the spread of light and help the beam penetrate the fog and low
clouds.

4. Additional research to identify the number of birds and the species that migrate
through the harbor area should be conducted. This could include the use of acoustic
chirp calls, radar imagery, night vision scopes, and ground truthing. among other .
techniques. This would provide useful background information that could be used to
make appropriate adjustments to the lighting schedule.

5. Inthe event that any light-related mortality of birds is observed. the lights should be
turned off immediately until the California Department of Fish and Game and the
U.S. Fish and Wildlife Service are notified and an appropriate course of action is
identified.
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October 9, 2000
Vincent Thomas Bridge Lighting Project
Supplemental Information

The following mformanon has been gathered to provide additional background to help assess
potential impacts of the new lighting design on migratory birds. ¢ ‘

-

Bird Migration:
Migratory Flyways:
Within North Ameri¢a, migratory birds tend to travel in a north-south dxrectlon along four
migratory flyways: Pacific, Central, Mississippi and Atlantic (Fig. 1) (Journey North, 2000).
These flyways are generalizations and it is important to remember that birds frequently do not
follow a straight north-south route. It is also important to note that most species of migratory
songbirds utilize a broad-band migration that does not conform to any flyway.

Fig. 1 Migratory bird flyways in North America

Migration Altitude:

The altitude at which migratory birds fly is determined by several factors, including wind speed
and direction, air temperature, weather conditions (cloud cover) and the length of the migration
(Kerlinger and Moore, 1989). A trade-off exists between flying low to avoid the strong winds
wresent at higher altitudes (except when the wind direction i: favorable) and flying high to take
advantage of cooler temperatures; in general, migration tends to occur at low altitude in head
winds and at high altitude in tail winds (Alerstam, 1993). Birds also tend to avpid flying in
clouds; overcast conditions act to concentrate birds at lower altitudes.
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There is great variability, both within and between species, in the altitude at which nocturnal
migrants fly (Kerlinger and Moore, 1989). Studies have shown elevations ranging from below
300 meters (984 ft) up to 3500 meters (11,480 ft) above ground level; but, because some species
are difficult to detect while flying at night, the studies probably overestimate the altitude of
migration. Part of the variability is a result of individuals responding to changing weather and
topography, which may cause them to climb, cruise and descend though several hundred or

thousand meters (feet) in elevation during any one flight.

In the harbor area, the prevailing winds are onshore, from south to north (perpendicular to the
coast). Since these winds would tend to blow birds off course during their flights up or down the
coast, it seems likely that birds would tend to fly lower to avoid the stronger winds. The low
clouds and fog that frequently occur in this area would also likely lead to a lower flight altitude.

Migratory Species:

A list of approximately 340 species of birds that have been seen at or near Ken Malloy Harbor
Regional Park (located about 3 miles northwest of the Vincent Thomas Br.) has recently been
compiled from a variety of sources (Heindel, 2000). This list was compared to a list of
neotropical migrant birds (Rappole, 1995) to identify the migrant species that are likely to fly in
the vicinity of the Vincent Thomas Bridge. Table 1 provides this list as well as information on
their protected status, if any. Of these species, most of the passerines (song birds), a large
number of the waterfowl and shorebirds, and a variety of other types of birds will be nocturnal
migrants (Kerlinger and Moore, 1989).

Table 1.

NEOTROPICAL MIGRATORY BIRDS AT HARBOR REGIONAL PARK

Status:

Species esidence Status at rotected by [Special Status
: arbor Park he MBTA?
Pied-billed Grebe Occurrence: resident yes
Status: breeds regularly
IEared Grebe Occurrence: winters ves
Status: formerly bred
'Western Grebe Occurrence: winters yes
Status:
Clark’s Grebe Occurrence; winters yes
Status:
American White Pelican Occurrence: winter vagrant yes
Status: State: CSC
[Brown Pelican gca:::ence: ves g::[?aé:i’ MNBMC
Double-crested Cormorant Occurrence: may occur any season  yeg
Status: State: CSC
American Bittern QOccurrence: winters, occurs rarely yes Federal: MNBMC
Status: formerly bred
Least Bittern Occurrence: res dent yes Federal: MNBMC
Status: breeds re rularly
iGreat Blue Heron KOccurrence: may occur any season yes
[Status: nests nearby
Great E gret Occurrence: may OCCur any season yes
Status:
Snowy Egret Cccurrence: may occur any season yes
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Little Blue Heron Occurrence: fall vagrant yes
Cattle Egret g;::gcnce: may occur any season yes
Green Heron (green-backed heron) ~ [Qccurrence: resident yes
Status: breeds regularly
Black-crowned Night-Heron Occurrence: resident yes
Status: breeds regularly
Yellow-crowned Night-Heron g;‘;;’:‘m no record inlast 15 years \yeg
te- 1 - Occurrence: extirpated, fall vagrant Federal: MNBMC
White-faced Ibis oour yes A
Occurrence: no record in last 15 years
Wood Stork Status: pes State: CSC
Fulvous 1ctlino- COccurrence: extirpated from park es
ou WhIStlmg Duck Status: formeriv bred Y State: CSC
Greater White-fronted Goose Occurence: occurred rarely yes
us:
Snow Goose Occurrence: no record in last 15 years yes
Status:
'Wood Duck Occurrence: winters yes
Status:
Green-winged Teal Occurrence: regular migrant, winters yes
Status:
Mallard COccurrence: regular migrant, winters yes
Status: breeds regularly
Northern Pintail Occurrence: regular migrant, winters yes
Status:
Blue-winged Teal Occurrence: may occur any season yes
Status: breeds irregularly
Cinnamon Teal Occurrence: resident
Status: breeds regularty pes
Northemn Shoveller Occurrence: regular migrant, winters yes
Status:
Gadwall Occurrence: may occur any season yes
Status: breeds irregularly
American Wi geon Occurrence: regular migrant, winters yes
LStams:
Canvasback Occurrence: regular migrant yes
Status:
Redhead Occurrence: regular migrant, winters yes
Status. formerly bred
leng~necked Duck Occurrence: regular migrant, winters yes
Status:
tLCSSCI‘ Scaup currence: regular migrant, winters yes
{atus:
Hooded Merganser Occurrence: fall vagrant yes
Status:
Red-breasted Merganser Sé‘;:mm winter vagrant yes
s:
RUdd}f Duck Occurrence: resident yes
Status: breeds regularly
Turkey Vulture Occurrence: regular migrant yes
Status:
Ospre KOccurrence: regular migrant
prey Status: yes Stat=: CSC
Northern Harrier Occun.'cnce: regular migrant yes ‘
Status; [State: CSC
Sharp-shinned Hawk Occurrence: regular migrant, winters
mli Status: pes State: CSC
Cooper’s Hawk Occurrence: may occur any season yes
Status: breeds regularly State: CSC
Broad-winged Hawk Occurrence: ves
Status.




Status: breeds regularty

Swainson’s Hawk gccumnce: yes Federal: MNBMC
atus:
Red-tailed Hawk Occurrence: resident ves

Occurrence: no record in last 15 years

{Ferruginous Hawk ccur ves e o5
American Kestrel Occurtence: resident es
Status: breeds regularly
erlin Occurrence: regular migrant, winters ves
Status: State: CSC
Eregrine Falcon gccun'cncc: regular migrant, winters yes g’edem; MNBMC
tatus: tate: SE
Prairie Falcon Occurrence: no record in last 15 years yes
Status: State: CSC
Black Rail Occurrence: no recent sightings es Federal. MNBMC
Status: formerly bred Y [State: ST, FP
Virginia Rail Occurrence; winter vagrant yes
Status: formerly bred
Sora Occurrence: regular migrant, winters yes
Status: formerly bred
Common Moorhen Occurrence: may occur any season yes
[Status: breeds irregularly
American Coot Occurrence: reguiar migrant, winters yes
Status: breeds regularly
Sandhill Crane Occurrence: no record in last 15 years ves
Status: State: FP
[Black-bellied Plover g;i:;fc““: regular migrant yes
Snowy Plover Occurrence: extirpated from park s Federal. MNBMC
Status: formerly bred Y State: CSC
Semipalmated Plover Occurrence: regular migrant, winters juag
Status: i
}Kiﬂdeer currence: resident yes

tatus: breeds regularly

p\/[ountajn Plover gccum:nce: no record in last 15 years yes Federal: FPT,MNBMC
tatus: State: CSC
Black-necked Stilt Occurrenice: may occur any season  fyeg
Status: formerly bred
American Avocet Occurrence: migratory vagrant yes
Status: formerlv bred
Greater Yellowlegs Occurrence: regular migrant yes
Status:
[ esser YeHOWngS KOccurrence: regular migrant yes
Status:
Q13 3 Occurrence: fall migrant
Solitary Sandpiper Occar ves
'Willet Occurrence: vagrant yCS
Status:
Wandering Tattler Occurrence: no record in last 15 years yes
KStatus:
; Occutrence: may occur any season
Spotted Sandpiper oceun y yes
'Whimbrel Occurrence: regular migrant ves
Status:
Long-billed Curlew gcemcnce: regular migrant ves gederai: MNBMC
tatus: tate: CSC
Marbled Godwit Occurrence: vagrant yes
Status:
Ruddy Turnstone Occurrence: no record in last |5 years yes
Status:
Red Knot Occurrence: fall vagrant yes
Status:
Sanderling Occurrence: fall vagrant yes
Status:




Semipalmated Sandpiper Occurrence: fall vagrant . es
Status: y
Western Sandpiper Occurrence: regular migrant
3 pIp Status: pes
east Sandpiper Occurrence: regular migrant
_ pip [Status: ¥ pes
Baird’s Sandpxper [Occurrence: fall vagrant yes
Status:
Pectoral Sandpiper Occurrence: fall vagrant yes
- Status:
Stilt Sandpiper Occurrence: no record in last 15 years [/ag
Status: '
Short-billed Dowitcher Occurrence: fall vagrant yes
[Status:
Long—bllled Dowitcher Occurrence: regular migrant, winters  hag
[Status: Y
Common Snipe Occurrence: winters
- P Status: p'es
Wilson’s Phala:ope Occurrence: migratory vagrant yes
[Status:
Red-necked Phalarope Occurrence: fail vagrant es
[Status: D’
Red Phalarope Occurrence: fall vagrant es
_ Status: Y
Franklin’s Gull Occurrence: es
Status: Y
Bonaparte’s Gull Occurrence: regular migrant, winters yag
- - [Status: '
ng-bllled Gull Occurrence: regular migrant, winters yag
- Status: Y’
California Gull Occurrence: may occur any season es
- Status: Y
Hemng Gull Occurrence: winters es
Status: Y
'Western Gull Occurrence: may occur any season
[Status: yes
Glaucous-winged Gull Occurrence: winters es
- Status: '
Sabine’s Gull Occurrence: no record in last 15 years |y ac
- Status: Dy’
Casplan Temn Occurrence: may occur any season es
[Status: nests nearby '
Royal Tern Occurrence: e
[Status: pes
FElegant Tern g);c;\:gencc: yes Federal: MNBMC
: State: CSC
iCommon Tern Occurrence: fall vagrant es
Status: Y
Forster’s Temn Occurrence: may occur any season
Status: pyes
Least Tern Occurrence: summers es Federal: FE, MNBMC
Status: formertv bred. nests nearby Y State: S‘E i
Black Tern g;isgcncer migratory vagrant yes [Federal: MNBMC
: : [State: CSC
Black Skimmer Occurrence:
. Status: yes
Band-tailed Plgeon Occurrence: winter vagrant es
- - [Status: y
Whlte-wmged Dove [Occurrence: fall and winter vagrant es
- Status: y
Moumlng Dove Occurrence: resident es
Status: breeds regularly y




Yellow-billed Cuckoo Occurrence: extirpated from park Federal: MNBMC
' Status: formerly bred yes State: S.E ‘
iBurrowmg Owl Occurrence: extirpated from park Feder‘al‘ MNBMC
S Status: formerly bred yes State: CSlC
ort-eared Owl g)&i::mce: extirpated from park yes Federal: MNBMC
i : State:
Lesser Nighthawk Occurrence: —
- Status: yes
Common nghthawk Occurrence: no record in last 15 years yes
Status:
Common Poorwill Occurrence: migratory vagrant ves
Status:
[Black Swift gg:::cncc: spring vagrant ves Federal: MNBMC
p " . State:
Chimney Swift Occurrence: summers e
5 S Status: pes
aux - mi
s Swift gc;c[::ence. migrant ves Federal: MNBMC
s - ; State: C
te-throated Swift Occutrence: may occur any season St
. Status: nests nearby pes
{Black-chinned Hummingbird Occurrence. summers, migrant
- : : Status: regularly breeds pyes
iCosta’s Hummingbird Occurrence: may occur any season e
- i ! Status: breeds irreguiarly p'es
Anna’s Hummingbird Occurrence: resident
- - - Status: breeds regularly pes
Calliope Hummingbird Occurrence:
Rt Status: pes
u . : N —"
ous Hummingbird g;t::eme- spring migrant ves Federal: MNBMC
Allen’s Hummingbird Occutrence: resident
- Status: breeds regularly pes
Pelted Mgﬁsher Occurrence: may occur any scason
(R Status: pes
ed-naped Sapsucker Occurrence: winter vagrant
Status: pes
Red-breasted Sapsucker Occurrence: winters
T - Status: pes
ve- ;
ive-sided Flycatcher g;z:mﬁ migrant yes Federal: MNBMC
Western Wood-Pewee Occurrence: migrant
. o pes
Willow Flycatcher Occurrence: migrant yes
[Status:
State: S
T east Fiycatcher Occurrence: fall vagrant —
Status: p'es
ammond’s Flycatcher Occurrence: migrant
tatus: pes
[Dusky Flycatcher ccurrence: fall migrant
Status: pes
Gray Flycatcher Occurrence: migrant
Status: pes
‘Fastern Phoebe Occurrence: no record in last 15 vears
- Status: ) yes
Say- s Phoebe Occurrence: migrant, winters
— Status. pes
Vermilion Flycatcher Dccurrence: rarely occurs yes
Status:
State:
Ash-throated Flycatcher [Occurrence: migrant —
Status; pes
Great-crested Flycatcher [Occurrence:
R Status: pes
Brown-crested Flycatcher fccurrence: no record in last 15 years 1o
Status: EL State: CSC

®




Sulphur-bellied Flycatcher Occurrence: no record in last 15 years yes
[Status:
Tropical Kingbird (S);iurrence: fall vagrant yes
us:
iCassin’s Kingbird Occurrence: may occur any season
gb [Status: Status: formerly bred pes
'Western Kingbir Occurrence: migrant
gb d Status: formerly bred pes
Eastern Kingbird Occurrence: yes
Status:
Purp]e Martin Occurrence: migratory vagrant es
Status: Y State: CSC
Tree Swallow Occurrence: migrant yes
Status:
Violet-green Swallow (s);iurrence: migrant ves
us:
N,Rough-winged Swallow Occutrence: summers, migrant yes
Status: breeds regularly, nests nearby
Bank Swallow Occurrence: migrant yes
[Status: State: ST
C1iff Swallow Occurrence: summers, migrant yes
Status: nests nearby
Barn Swallow Occurrence: summers, migrant yes
[Status: breeds regularly, nests nearby
House Wren Occurrence: may occur any season yes
Status: breeds irregularly
F\'Iarsh Wren JOccurrence: resident, yes
[Status: breeds regulariv
tRuby-crowned Kinglet Occurrence: winters ves
Status:
B]ue_gray Gnatcatcher (s);currcnce: winters, migrant yes
tus:
Western Bluebird Occurrence: ves
Status: \
Mountain Bluebird Occurrence: }. ves
Status:
Townsend’s Solitaire Occurrence: no record in last 15 years yes
Status:
Swainson’s Thrush Occurrence: summers, igrant es
Status: breeds irregularly y
Hermit Thrush Occurrence: winters, migrant yes
Status:
'Wood Thrush Occurrence: yes
Status:
IAmerican Robin Occurrence: resident, ves
Status: breeds regularly
Sage Thrasher Occurrence: no record in last 15 years fag
Status: y
lIAmerican (Water) Pipi[ (S)ccun'ence: winters, migrant yes
tatus:
Cedar Waxwing Occurrence: winters, migrant yes
Status:
Loggerhead Shrike Occurrence: resident ves
Status: breeds regularly State: CSC
Bell’s Vireo (least Be“qS?) Occurrence: extirpated from park yes [Federal: FE. AINBMC
[Status: formerly bred State: SE
Warbhng Vireo Occurrence: migrant yes
Status:
Philadelphia Vireo Occurrence: ves
[Status:
Red-eyed Vireo Occurrence: yes
Status:




KOccurrence: fall vagrant

Tennessee Warbler ves
- IStatus:

Nashville Warbler Occurrence; migrant es
—— [Status: i
Virginia’s Warbler Occurrence: fall vagrant s

- Status: Y State: CSC
fLucy’s Warbler ;);:::ence: ves Federal: MNBMC
Northern Parula Occurrence:

[Status: yes
Yellow Warbler Occurrence: may Occur any season es
- [Status: breeds irregularly Y State: CSC
Chestnut-sided Warbler Occurrence: occurs rarely es
Status: Y
‘Magnoha Warbler Occurrence: occurs rarely
[Status: yes
Yellow-rumped (M Occurrence: winters
p ( yrtle) Warbler S tatus: yes
Audubon’s (Yel]ow-rumped) Warbler [Occurrence: winter, migrant
: Status: pes
lack-throated Gray Warbler Kccurrence: winter, migrant e
Status: yes
Townsend’s Warbler Occurrence: winter, migrant
Status: yes
IHermit Warbler Occurrence: migrant
Status: yes
Black-throated Green Warbler Occurrence: no record in last 15 years
Status: yes
Rlackburnian Warbler Occurrence: occurs rarely es
— [Status: y
*Prame Warbler Occumence: no record in last 15 years
Status: yes
IPalm Warbler Occurrence: fall and winter vagrant
Status: yes
!Bay-breasted Warbler Occurrence: occurs rarely
Status: yes
[Blackpoll Warbler Occurrence: fall vagrant, occurs rarely
IStatus: yes
Black-and-White Warbler Occurrence: vagrant, occurs rarely  jyeg
. [Status: y
American Redstart E(cumnce: vagrant, ocours rarely  |veo
tatus: y
[Prothonotary Warbler Occurrence: es
Status: Y
Wonn-eaung Warbler Occurrence: occurs rarely es
Status; y
Ovenbird Occurrence;
[Status: yes
Northern Waterthrush Occurrence: fall vagrant s
- Status: !
Mourning Warbler Occurrence: s
- Status: y
MacGlllwray’s Warbler Occurrence: migrant o
Status: yes
Common Yeliowthroat Occurrence: resident s
= IStatus: breeds regularly Y State: CSC
Hooded Warbler Occurrence: no record in last 15 years [ac
- Status: y
'Wilson’s Warbler Occurrence: migrant e
[Status: yes
Canada Warbler Occurrence: occurs rarely es
[Status: y
Yellow-breasted Chat Occurrence: migratory vagrant s
Status: formerly bred PJ State: CSC




: umm Occurrence: vagrant ‘
. S er Tanager Status: pes State: CSC
Western Tanager Kccurrence: migrant yes
Status:
ose-breasted Grosbeak g;t“mﬂcei migratory vagrant yes
s
Black-headed Grosbeak g;i::m“i migrant yes
Blue Grosbeak Occurrence: migrant ves
[Status: formerly bred
[.azuli Bunting - Occurrence: migrant yes
Status:
Indigo Bunting g;cmugence: vagrant yes
[Painted Bunting Occurrence: yes
- [Staws:
Dicksissel Occurrence: yes
Status;
Green-tailed Towhee Occurrence: winter vagrant p’CS
Status:

- Occurrence: no record in last 15 years
Rufous-crowned Sparrow oceur yes e cSC
Chipping Sparrow ‘ g;z:::ence: migrant yes
Clay -colored Sparrow g;zsrfcncer fail vagrant ves
}BI’CWCI"S Sparrow Occurrence: fall migrant ves

Status:
[Black_chinned Span'ow Kccurrence: no record in last 15 years yes
Status:
Vesper Sparrow g;iurrcnce: vagrant yes
us:
Lark Sparrow Occurrence: fall migrant yes
Status:
Lark Bunﬁng Occurrence: no record in last 15 years yes
Status:
Savannah Sparrow (nevad.) g;‘;‘::‘“‘e: winters, migrant yes
Girassh er Sparrow Occurrence: no record in last 15 years Federal MBNMC
oPp p Status: formerly bred yes
[Lincoln’s Sparrow Occurrence: winters, migrant ves
Status:
Swamp Sparrow Occurrence: winter vagrant yes
Status:
‘White-crowned Sparrow Occurrence: winters, migrant yes
Status:
Bobolink Occurrence: fall vagrant yes
Status:
Red-winged Blackbird Occurrence: resident ves
[Status: breeds regularly
'Western Meadowlark Occurrence: winters. migrant ves
Status: formerly bred
'Yellow-headed Blackbird Occurrence: summers, fall yes
Status: formerly bred
iBrewer’s Blackbird Occurrence: restdent ves
Status: breeds regularly
tBr()»’Qf}}-—}leex,(:le(i Cowbird Occurrence: may occur any season yes
Status: breeds regularly
Orchard Oriole Occurrence: ves
Status:
Hooded Oriole Occurrence: summers, migrant es
[Status: breeds regularly
Bullock’s Oriole (northem) Occurrence: summers, migrant yes
IStatus: breeds regularly




Baltimore Oriole (northern) ‘S);:ngcncei ves

Scott’s Oriole Occurrence: no record in last 1S years ves
[Status:

[esser Goldfinch Occurrence: resident yes
Status: breeds regularly

[ American Goldfinch Occurrence: resident ves
IStatus; breeds regularly

Hypothetical List

Broad-tailed Hummingbird g;:::eﬂcei yes

Yellow-bellied Sapsucker g:;::encci ves

Cave Swallow Occurrence: ves
[Status:

Cape May Warbler Occurrence: ves
Status:

Pine Wa_rb]er IOccurrence: yes
Status:

Connecticut Warbler Occurrence: yes
Status:

Scarlet Tanager Occurrence: yes
Status:

MBTA = Migratory Bird Treaty Act

Special Status Codes:
FE = federal endangered

FPT = federal proposed threatened
MNBMC = US Fish and Wildlife Service migratory nongame bird of management concern

SE = state endangered
ST = state threatened

CSC = Dept. of Fish and Game species of special concern
FP = Dept. of Fish and Game fully protected species
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Executive Summary

This report is in response to concerns regarding the proposed lighting of the Vincent
Thomes Bridge in Long Beach, CA. The two principal concerns are that the proposed
lighting may: 1) lead to excessive urban sky glow, and 2) have a negative impact on
migratory birds. This report addresses the first concern - urban sky glow.

Two techniques were used to study the impact of lighting the Vincent Thomas bridge on
sky glow: 1) direct measurements of sky luminance in the region around the Port of Los
Angeles, and 2) estimation of the increase in sky glow at Palomar Observatory that would
Likely result from the proposed lighting.

Measurcments of direct sky luminance were taken at seven ground locations in the
vicinity of the Vincent Thomas Bridge. Forty-eight luminance measurements were taken
at each ground Jocation for a total of 336 measurements. A standard protocol was used to
allow comparisons between the different measurement locations. The grand mean of all
336 sky luminance measurements was 0.088 cd/m’. The mean sky luminance ranged
from a maximum of 0.188 cd/m” at a ground location cast of the bridge and just north of
Route 47, to a minimum of 0.013 cd/m* at ground location within the Balsa Chica
Wetlands. This ratio is greater than 14:1. In general, the closer the ground location was to
the Port of Los Angeles, the higher the meap sky luminance. At ground locations near the
Port of Los Angeles, the sky luminance was greater in the direction of the port and lesser
in directions away from the port. This suggests that the increase in mean sky luminance is
due to the significant amount of existing lighting at the port. There is compelling
quantitative evidence that the sky above the Port of Los Angeles is considerably brighter

than the sky in the surrounding areas. These data support visual observations made during
the surveys.

The incremental increase in urban sky glow as a result of the proposed lighting was
esn:mated using “Walker’s Law”. Using the most conservative assumptions, it was
estirnated that at the Palomar Observatory the proposed lighting would increase sky glow

by 0.029%. Using less conservative and more realistic assumptions, the increase was
estimated to be less than 0.008%.

Despite these conclusions, minimizing environmental impacts is an important part of
responsible outdoor lighting design. Techniques for lessening the environmental impact
of the lighting for the Vincent Thomas Bridge arc suggested.

Urban Sky Glow and the Lighting of the Vincent Thomas Bridge e
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1. Introduction

The term “sky glow” is used to describe the added sky brightness from the scattering of
clectrically generated light in the atmosphere; the primary cause is outdoor lighting in
urban areas. Methods have been suggested for estimating sky glow,' but it is difficult to
calculate on an absolute scale with a high degree of certainty. It is possible, however, to
directly measure the luminance of the sky. Direct measurements can be used to quantify
existing sky glow at a specific time apd under the existing conditions.

Two techniques were used to study the impact of lighting the Vincent Thomas bridge on
sky glow: 1) direct measurements of sky luminance in the region around the Port of Los
Angelcs, and 2) estimation of the increase in sky glow at Palomar Observatory that would
likely result from the proposed lighting.

2. Direct Measurements of Sky Glow

Luminance is defined as the lumninous intensity in the direction of an observer divided by
the area of the surface seen by the observer. With respect to sky luminance, the “surface”
is complex and is comprised of the particulates in the sky that reflect light back toward
carth. The area can be the entirc hemisphere of the sky or 2 segment of the sky. The
advantage of segmenting the sky is that the distribution sky luminance can be studied as a
function of altitude and azimuth angles. In this way, it is possible to rank ground
locations with respect to their contribution to sky glow in a given region.

A two dimensional map of the sky
hemisphere is given as Figure 1, which
illustrates how the hemisphere of the sky was
divided for this study; it was segmented
using 2 grid defined by eight azimuth angles

In 45° increments and six altitude angles in

15° increments. The eight azimuth angles
were: 0° (magnetic north’), 45° (NE), 90° w
(E), 135° (SE), 180° (S), 225° (SW), 270°

(W), and 315° (NW). At each azimuth angle

the six altitude angles were: 15° from the
horizon, 30°, 45°, 60°, 75°, and 90° (zenith).

A luminance measurement was taken at each sw
intersection of altimde and azimuth angles

using a Minolta LS-100 luminance meter , ) )
with a 1° acceptance angle. This resultea in Figure ]: Two-dimensional map of the

48 sky luminance measurements for each ;%mg:ms§§e¢. uia"h ime’s"cf:’n of
ground location. and azmuth angles represents a

sky luminance measwrement location.

3

" Note: All measurements were taken with respect to magnetic north. Unless otherwise noted, north in this
docurnent means magnetic north and all other compuss directions are with respect to magnctic north. As a
point of reference, the declination angle for Long Beach, CA is 15°, which means that “true north” is 15°
west of magnetic north.

Urban Sky Glow and the Lighting of the Vineent Thomas Bridge
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Figure 2: The seven ground locations for the measurements of sky luminance,

Measurements of direct sky luminance were taken at seven ground locations in the
vicinity of the Vincent Thomas Bridge. The ground locations are given in Figure 2. In
total, 336 sky luminance measurements werc taken (7 ground locations x 48
measurements per ground location = 336 measurements). These data allow us to study the
distribution of the sky luminance and determine the regions of the sky that are
comparatively dark and the regions that are comparatively bright.

2.1. Measurement Methods

A survey form and protocol was developed to standardize the procedure for measuring
sky Juminance. The entire set of completed survey forms is given in Appendix A. Each of
the seven surveys consisted of the following steps:

Step 1 Set up a tripod and attach the luminance meter.

Step 2 Find magnetic north using a sighting compass, and orient the luminance
meter toward magnetic north.

Step 3 Level the luminance meter on all axes.
Step 4 Adjust the luminance meter to a 15° altitude angle using the tripod head
and verifying the inclination with a clinometer.

Lcban Sky Glow imd the Lighting of the Vingent Thormas Bridge 2
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Step5 Record the site conditions, including the cloud cover, .cstimati?n of
particulates in the atmosphere, temperature, relative humidity, ladude,
longitude, elevation, and start time for luminance measurements.

Step 6 Take and record the first direct sky luminance measurement. [Note: no
measurements were taken until after astronomical twilight and aftcr the

moon had set].

Step 7 Increase the altitude angle in 15 increments to 30°, 45°, 60°, 75°, and
90° recording the dircet sky luminance at cach position.

Step8 Rotate the luminance mcter to a northeast bearing (45°), level the meter,
and measure direct sky luminance at the same set of altitude angles.

Step 9 Repeat this process for all eight azimuth angles.

Step 10 Record general site conditions including any changes in temperature,
humidity, and/or cloud cover and the end time for luminance
measurements. :

The weather conditions were fairly consistent over the two nights but did vary shghtly
with ground location. In all cases the temperature was in the 60°s and the sky was hazy.
Humidity ranged from 40% - 67%. There were some wispy clouds in the sky dunng
measurements ONE and SEVEN that drifted during the course of the measurements. All
other measurements were taken under cloudless skies with uniform haze.

2.2. Measurement Results

The grand mean of all 336 sky luminance measurements is 0.088 cd/m® Figure 3
summarizes the data by showing at each ground location: 1) inean sky luminance across
all 48 altitude and azimuth angles, and 2) the compass direction with the greatest mean
sky luminance across all 6 altitude anglcs, and the comresponding value for mean
luminancc in that direction.

The mean sky laminance ranges from a maximum of 0.188 at ground location TWO (east
of the bridge just north of Route 47) to a minimum of 0.013 at ground location FIVE
{Bolsa Chica Wetlands). This ratio is greater than 14:1. In general. the closer the ground
location was to the Port of Los Angeles, the higher the mean sky luminance. The mean
sky luminances at ground locations ONE, TWO, THREE and SEVEN ~ which were
closest 10 the Port of Los Angeles — were cach greater than the overall mean. Mean sky
Juminances at ground locations FOUR, FIVE and SIX — which werc furthest from the
Port of Los Angeles — werc each less than the overall mean. The collective mcan sky
luminance at ground locations ONE, TWO, THREE and SEVEN was 0.128 cd/m’,
whereas the collective mean luminance at ground locations FOUR, FIVE and SIX was
0.035 cd/m’. This ratio is greater than 3.5:1.

At location ONE, TWO, THREE and SEVEN the sky luminance wa: greater toward the
Port of Los Angeles, and lesser in directions away from the port. This suggests that the

increase in mean sky luminance at those locations js due to the significant amount of
e:usting lighting at the port.

Urban Sky Glow imd the Lighting of the Vincent Thomas Bridpe 3
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Figure 3: Summary of the sky luminance measurements. The mean sky huminances across all 48
altitude and azimuth angles are shown in ARIAL FONT. The compass directions with the
greatest mean sky luminance across alt 6 altitude angles, and the corresponding values for mean
lumipance in that direction, are shown in TIMES FONT. All values are in cd/m’.

There is compelling quantitative evidence that the sky above the Port of Los Angeles is
considerably brighter than the sky in the swrrounding areas. These data support visual
observations made during the surveys. Both subjectively and quantitatively, the sky
above the Port of Los Angeles is bright relative to the surrounding areas. The complete
raw data arc given in Appendix A, and can be referenced for additional information.

3. Estimates of Sky Glow at Palomar Observatory

“Walkers Law” is an empirical formula uscd to estimate urban sky glow at an
astronomical observing site.”” The basic formula is:

1=0.01 Pg**

Where: 1= Percentage increase in sky glow level above the natural background
P = Population of the city (including metropolitan areas)
D = Distance to the center of the city in kilometers

As can be inferred from the formula, Walker’'s Law is based on two vanables: 1)
population, and 2) distance between the city center and the observation site. In order to

Urban Sky Glow and the Lighting of the Vineent Thomns Bridge 4
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use Walker's Law, it is necessary to convert the proposed bridge lighﬁng into an
equivalent incremental increase in population. According to the International Dark Sky
Association, Walker’s Law “seems to best fit communities where the average lumens per
person is between 500 and 1000.” Using this &s a guide, ‘it is pos.siblc to rglate the
proposed lumens used to light the bridge to an incremental increase in popu}rauon. The
total number of initial lumens exiting the proposed fixtures is 3,712,000". We can
conservatively assurne that every 500 lumens would be equivalent to an increase ?t: one
person in the variable “P" of Walker's Law. Therefore, for the purpose c_:tf utilizing
Walker's Law, the proposed lighting would be equivalent to a population increase of
7,424 people.

The United States Census Bureau estimates that the population of thc Los Angeles
metropolitan area is 15,781,237.° Palomar Observatory is located about 145 kilometers
southeast of Los Angeles. Using this information we can apply Walker's Law, as
follows:

Without the Proposed Lighting:
Lnihows = 0.01 (15,781,237)(145)>° = 062333432 = 62.33%
With the Proposed Lighting:
Lz = 0.01 (15,788,661)(145) %% = 062362755 = 62.36%

The first value (Iyimou) means that the sky glow at a 45° ahigudc angle in the direction of
Los Angeles is 62.33% greater than the natural background.” With the proposed lighting,
the sky glow would increase by just 0.029%. These two values are pearly equivalent

The above analysis is the most conservative possible for three reasons: 1) the lumen
values are based on the initial output of all light sources, 2) large cities emit more light
per person than the 500 lumens assumed in the analysis,” and 3) this analysis assumes
that all of the lumens exiting the luminaires shine directly into the sky. Bccause of these
conservative assuraptions, the increase in sky glow is likely to be much smaller than
0.029%, and would probably be less than 0.008%.

4. General Discussion

It is unrealistic and unnecessary to eliminate outdoor lighting. Rather, the objective
should be to light the outdoors responsibly and to minimize environmental inpacts.
Responsible lighting designs maximize visual impressions with minimum impact on our
natural resources, including the night sky.

There are two mcchanisms that can cause an increase in sky glow: 1) an increase in
atmospheric particulates, and 2) additional lighting spilling into the atmosphere. If
lighting is held constant, the magnitude of sky glow is a function of the atmospheric
conditions at any fixed ground location. An increase in atmospheric particulates may
result from an increase in pollution, clouds, humidity, and/or other airborne matter. For

t Refer to the lighting fixture schedule prepared by Lighting Design Alliance, The quantity of each fixture
and the fixturc lumen output are as follows: 1) 4 type F2 with 14,000 Jumens each, 2) 8 type F3 with
115,000 humens each, 3) 160 type F4 with 1,350 lumens cach, und 4) § type F6 with 315,000 hancns cach.

Urban Sky Glow 2ad the Lighting of the Vincent Thomas Bridge 3
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example, sky glow would be more noticeable under an overcast sky versus a clear sky. It
is important to note, however, that the trends and ratios cited above would not change
significantly.

All lighting that spills into the atmosphere contributes to sky glow, and may be obtrusive.
Obtrusive light has been defined as “Unwanted light, which because of quantitative,
directional, or spectral attributes, in a given context, gives risc to anneyance, discomfort,
distraction, or a reduction in the ability to see essential information”* This definition
provides useful guidance for evaluating whether a planned lighting installation will or
will not create obtrusive light

The geographic context for the Vincent Thomas Bridge is an area that is already very
bright. Because of the current high levels of brightness at the Port of Los Angeles, it is
thought that the proposed bridge lighting will not significantly increase the urban sky
glow in that region.

In line with the above definition, the directional attributes of the lighting should be
controlled. The best strategy is to select fixtures with good optics and shielding so that
the intended surfaces are lighted with minimum stray light Light emissions above 90°
should also be minimized.

For visitors and members of the Los Angeles community, the essential information is the
bridge itself, and the proposed lighting will enhance its appearance. For astronomers, the
essential information is contained in the night sky. Even with responsible design that
utilizes fixtures with good optics and shielding, light will invariably spill into the
atmosphere. This can be dealt with by switching the bridge lighting off at times
convenient to astronomers, which is strongly recommended.

To summarize, the following are lighting strategies that can be implemented to minimize
urban sky glow:

1. Turmn the lighting off when it is not needed.

2. Minimize spill light by using luminaires with appropriate optics and good
shielding.

3. Minimize light emission above 90°.

§. Conclusions

Significant sky glow was visually observed at the port of Los Angeles and verified
quantitatively with direct measurements of sky luminance. The night sky above the port
of Los Angeles is very bright, and will remain so apart from the decision regarding the
lighting o01'the Vincent Thomas Bridge. The incremental increase in urban sky glow as a
result of the proposed lighting is very small. At the Palomar Observatory, it is estimated
that the increase would be less than 0.008%. Environmental concerns about urban sky
glow must be considered within the context of all criteria, including the goal of creating
an artistic and symbolic gateway to the city of Los Angeles. Employing the strategies
mentioned above could moderate the environmental impact while maintaining the
nighttime visual impact of the Vincent Thomas Bridge.

Urbug Sky Glow and the Lighting of the Vincent Thomas Bridge 6
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Nighttime Sky Luminance Survey Form

Copyright 2000 Kevin W. Houser

ONE

General Information and Purpose for Survey: Eyaluation of Urban Sky Glow in the region
around the Vincent Thomas Bridge in gach, CA. This set-Upis ower o

the bridge at 1% Street.

-

Table 1: Client Contact Information.

Table 2: Surveyor Contact Information.

Organizadon:  Lighting Design Alliance Organization:
Comract Nama Chip Israel / Julie Reaeves Survey by:  Kevin Houser
Address: 1234 East Bumett Street Addzess 1302 N. 112 CT, #5907

Long Beach, CA 90806 Omaha, NE 68154
Phone: (562) 989-3843 Phone (402) 554-3858
Fax: (562) 989-3847 Fax: {402) 554-2309
Email: Emaik khouser@unl.edu
Table 3: Instruments.
Measurement Manufacrurer |Model Name Published Accuracy
Luminance Minolta LS-100, 1° spot (SN 78913010) & 2%, £ 2 digits
Alitude Angle Brunton _ |Clino Master {SN 943551) +1%,¢2%
Compass Dirccion Brunton Sight Master (SN 742011) + 1/2° to Magentic North -
‘Geographic Location Garmin__ |Etrex GPS 15 meters (49 ft)
Elcvaton {telative 1o sca level) [Garmin Etrex GPS 15 meters (49 ft)
Temperature RadioShack |Digital Thermo-Hygro 2ZF
Rehitve Humidity RadioShack |Digital Thermo-Hyaro + 5% RH 40% to 80% o
Tripad Head Bogen Junior Geared Head (Model 3275)IN/A
Tripod Body ProMaster {Madel 6600 N/A
Table 4: General Site Conditions and Information.
Date 30-Sep-00 (Saturday) Twilight (Astronomical) 523 AV
Time* Start: 8:55 PM End: 9:17 PM Twilight 6:21 AN
Cloud Cover** $: Very Cloudy/Hazy |E: Very Cloudy/Hazy {Sun Rise 6:46 Ab
Particula e S: Moderate E: Moderate Sun Set 6:39 P!
Temperature S:66°F E:66°F Twilight 704 P'
Reladve Humidity  |9: 47% E:47% Twilight (Aszonomical) 8:02 P
Ladrude 33° 44,603 Moon Rise 9:38 F
Longirade -118° 16.758' Moon Ser 8:501
Elevaton =13 Feet iLast New Moon 27-Sep

* Far Measurements of Sky Luminance
** Clear, Somcwhat Cloudy, Partdy Cloudy, Very Cloudy, Overcast

Wi Few, Modcrate, Dense

Urbun Sky Criow and the Lighting of the Vineent Thomas Bridgs
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Lable 5: Direct Sky Luminance Measurements. ONE :
Alurude Compass Directon Row Row .
Angle | N (09 |NE @5°)| E (90% |SE (135%)] S (180°) [SW (2259| W (270°) [NW (315°] Mean |Sud. Dev.

15° 0370 | 0579 | 0443 | 0274 | 0166 | 0.174 | 0198 | 0288 | 0370 | 0.145

30° 0.160 | 0324 | 0210 | 0.148 | 0.087 | 0.101 | 0.119 | 0.133 | 0.160 | 0.076

45° 0095 | 0.162 | 0.097 | 0.072 | 0.065 | 0.059 | 0.074 | 0.063 | 0.095 | 0.034

60° 0.069 | 0.08t | 0.053 | 0.050 | 0.063 | 0.041 | 0.080 | 0.045 | 0.069 | 0.013

75° 0.047 | 0061 | 0.041 | 0.041 | 0.051 | 0.040 | 0.048 | 0040 | 0.047 | 0.007
90°

0.046 | 0046 | 0037 | 0.044 | 0062 | 0.043 | 0044 | 0.040 | 0.046 | 0.007

Colmn) 5431 | 0200 | 0147 | 0105 | 0.082 | 0.076 | 0.091 | 0102 (o
Mean L Sed. Dev,

Co 0.124 | 0.208 | 0.159 0.092 0.043 0.053 0.058 0.098
§nd. Dev,
Unis:  cd/m’
General Comments & Observations: in the cloud r
Q orth.__All cranes are off except four to tha ime e
rkin jacent to 1% street ha ights off. n arrived (8; no stars were visible, .

stars overhead were visible at end of survey (9:17 PM).

™ the Lighring of the Vineent Thormas Bridge 10




Nighttimé Sky Luminance Survey Form TWO

Copyright 2000 Kevin W. Houser

General Informatmn and Purpose for Survey Eva]uangn of | !mag §§g g gﬂ !g the r ggmﬂ
oom lot, eggg of me bridge. ﬂgu;e 47 is dtrectlv south,

Table 1: Client Contact Information.  Table 2: Surveyor Contact Information.
Organizaion:  Lighting Design Alliance Organization:
Conuacr Nam= Chip Israel / Julie Reeves Survcy by:  Kevin Houser
Address: 1234 East Burnett Street Address 1302 N. 112CT, #5307
Long Beach, CA 90806 Omaha, NE 68154
Phoanc: (562) 989-3843 Phone (402) 554-3858
Fax: (562) 989-3847 Pax: {402) 554-2309
Email: Email khouser@unl.edu
Table 3: Instruments.
Measurcroent Manufzcrurer Model Name Publishcd Accuracy
Fuminance Minoita LS-100, 1° spot (SN 78913010) + 2%, + 2 digits
Alinxle Angle Brunton Clino Master (SN 943551) 1°,22%
Compass Direction Brunton Sight Master (SN 742011) + 1/2° to Magentic North
Geographic Location Garmin Etrex GPS 15 meters (49 #t)
Elevadon (relative o sea leve]) |Garmin Etrex GPS 15 meters (49 ft)
Temperanuc RadioShack |Digital Thermo-Hygro 2F .
Relative Humidity RadioShack | Digital Thermo-Hygro % 5% RH 40% to 80%
Tripod Head Bogen Junior Geared Head (Model 3275) |N/A .
Topod Body ProMaster |[Modei 6600 N/A

Table 4: General Site Conditions and Information.

Date 30-Sep-00 (Saturday) Twilight (Astronomical) 5:23 AM
Tiroc* Start: 9:36 PM End: 10:00 PM ‘Twilight 6:21 AM
Cloud Cover™ S: See Reverse E: See Reverse Sua Rise 6:46 AM
Particulares®** S: Moderate E: Moderate Sun Set 6:39 PM
Temperature S:66° F E:66° F Twilight 7:04 PM
Relatve Humidity  |S: 47% E: 47% Twilight (Astronomical) 8:02 PM
1.adude 33° 45.078' Moon Rise 9:38 PM
Tongitade -118° 15.493" Moon Set 8:50 PM
Elevaton 20 Feet Last New Moon 27-Sep-00

* For Measurements of Sky Luminance

** Clear, Somewhat Cloudy, Pacdy Cloudy, Very Cloudy, Overcast
*&k Few, Moderate, Dense

Urban Sky Glow ond the Liyhting of the Vincent Thomas Bridge i1
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Table 5: Direct Sky Luminance Measurements. TWO
Alritude Compass Ditccton Row Row _
Angle | N (0% |NE @59 E©0%) |SE (135%] s (180°) {SW (225%)| W (270°) [NW (3157] Mean |Std. Dev.

15° 1,009 | 0392 | 0261 | 0.282 | 0393 | 0488 | 0808 | 1100 | 1.009 | 0.335
30° 0.285 | 0160 | 0.101 | 0.125 | 0.218 | 0.281 | 0280 | 0311 | 0.285 | 0.082
45° 0.133 | 0.089 | 0068 | 0079 | 0.167 | 0202 | 0125 | 0.130 | 0.133 | 0.045
60° 0075 | 0.065 | 0.056 | 0.064 | 0.092 | 0.103 | 0.080 | 0.078 | 0.075 | 0.015

75° 0.060 | 0.055 | 0.055 | 0.059 | 0.063 | 0.068 | 0.063 | 0.061 | 0.060 | 0.004
90°

] 0058 | 0.058 | 0.058 | 0059 | 0.054 | 0.055 | 0054 | 0.058 | 0.058 | 0.002
' _{zenith)
Colamn i

0270 | 0137 | 0.100 | 0.111 | 0.165 | 0.200 | 0235 | 0291 JEG4R
Column| 479 | 0131 | 0081 | 0087 | 0.129 | 0.166 | 0293 | 0.412 N Iar
 Std. Dev,
Units:  od/m?

General Comments & Observations: There is lot to ¢ ith_hi t lighting.
ome li is prese iform wi he hotizon and less at zenith. .

Urbsn Sky Glow and the Lighting o the Vineent Thomas Bridgs
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THREE

General Information and Purpose for Survey: Evaluation of Uthan Sky Glow in the [gg on
Vincent Thomas Bridge in Lon ach, CA. This set-up is due wi e

the Qanneg street off ramp of the 110 freeway.

Nighttime Sky Luminance Survey Form

Copynight 2000 Kevin W. Houser

Table 1: Client Contact Information. Table 2: Surveyor Contact Information.

Organization:  Lighting Design Alliance Organization: .
Conmact Name: Chip Israel / Julie Reeves Sarvey by Kevin Houser

Addrcss: 1234 East Burnett Street Address 1302 N. 112 CT, #5907

Long Beach, CA 90806 Omaha, NE 68154

Phone: (562) 989-3843 Phone (402) 554-3858

Fax: (562) 989-3847 Fax: (402) 554-2309

Email: Einail khouser@unl.edu

Table 3: Instruments.

Mcasorement Manufacturcr IModel Name Published Accuracy

Luminance Minolta LS-100, 1° spot (SN 78913010) + 2%, £ 2 digits

Alinude Ancle Brunton Clino Master (SN 943551) 21°0,22%

Corapass Dirccion Brunton Sight Master (SN 742011)  1/2° to Magentic North
Geographic Locaton Garmin Etrex GPS 15 meters (49 ft)

Elcvaton (refative to sca level) |Garmin Etrex GPS 15 maters (49 ft)

Temperatre RadioShack |Digital Thermo-Hygro 2°F

Rehive Humidity RadioShack | Digital Thermo-Hygro % 5% RH 40% to B0%

Tripod Head Bogen Junior Geared Head (Model 3275) | N/A

Topod Body ProMaster |[Madel 6600 N/A

Table 4: General Site Conditions and Information.

Date 30-Sep-00 (Saturday) Twilight (Astronomical) 5:23 AM
Timc* Start: 10220 PM End: 10:45 PM Twilight 621 AM
Cloud Cover** S:Clear E: Clear Sun, Risc 6:46 AM
Particulates™™=* $: Moderate E: Moderate Sun Set 6:39 PM
Temperarire S:64°F E:64°F Twilight 7:04 PM
Relatve Humidity |S: 47% E: 47% Tw.dight (Astwonomical) 8:02 PM
Ladmde 33° 45.348' Moon Risc 9:38 PM
Longitude -118° 17.379" Moon Set 8:50 PM
Elevation 18 Feet 1.ast New Moon 27-Sep-00
* For Measurements of Sky Luminance

** Clear, Somewhat Cloudy, Pardy Cloudy, Very Cloudy, Overcast

*ak Few, Moderare, Dense
Urban Sky Glow and the Lighting of the Vincent Themas Bridge 13
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Table 5: Direct Sky Luminance Measurements.

Aldtude Compass Dirccdon
Angle | N (0% |NE @5%)| E (909 |SE (1359} S (1809 |sW (225%)| W (270°) [NW (315%) Mean |Sud. Dev
15° 0449 | 0749 | 0532 | 0.221 | 0.124 | 0110 | 0.116 | 0.166 | 0.449 | 0.240
30° 0.308 | 0289 | 0.187 | 0.099 | 0.062 | 0.059 | 0.065 | 0.080 | 0.308 | 0.103
45° 0.105 | 0121 | 0.087 | 0.057 | 0.044 | 0040 | 0043 | 0.054 | 0.105 | 0.031
60° 0.056 | 0.059 | 0.051 | 0.040 | 0.034 | 0.034 | 0.034 | 0.039 | 0.056 | 0.010
75° 0.038 | 0.039 | 0.040 | 0.034 | 0.032 | 0031 | 0.032 | 0.033 | 0.038 | 0.004
90°
| freni 0.033 | 0034 | 0034 | 0.033 | 0033 | 0.033 | 0.032 | 0.031 0.03 0.001
Column IR Grand
N 0.165 | 0215 | 0.155 | 0.081 | 0.055 | 0.051 | 0.054 ol Dev
Column
4 Dev. 0.173 | 0278 | 0.193 | 0.073 | 0.036 | 0.031 | 0.033
Units: _ cd/m’

General Comments & Observations:

Urbun Sky Glow and the Lighting of the Vincent Thomes Bridge
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Nighttime Sky Luminance Survey Form

Copynght 2000 Kevin W. Houser

FOUR

General Information and Purpose for Survey: Evaluation of Urhan Sky Glow in the region

d the Vincent Tho

Bridge in

o ach, C

is set-un is a

e top of Signal Hill.

-

Table 1: Client Contact Information.
Orgaaization: Lighting Design Alliance

Organizaton:

Table 2: Suryeyor Contact Infogg' ation.

Contact Name: Chip Israel / Julie Reeves Survey by:  Kevin Houser
Address: 1234 East Burnett Street Address 1302 N. 112 CT, #5907
Long Beach, CA 90806 Omaha, NE 68154

Phone: (562) 989-3843 Phone (402) 554-3858

Fax (562) 989-3847 Fax (402) 554-2309

Emaik Email: khouser@uni.edu

Table 3: Instruments.

Measurcment Mannfaceurer iModel Name Published Accuracy

Luminance Minolta___ |LS-100, 1° spot (SN 78913010) | 2%, + 2 digits

Ahinade Angle Brunton _ |Clino Master (SN 943551) +1°, +2% , _
Compass Direction Brunton Sight Master (SN 742011) + 1/2° to Magentic North
Grographic Location Garmin Etrex GPS 15 meters (49 ft)

Elevation (relative w sca level) |Garmin Etrex GPS 15 meters (49 ft)

Temperanure RadioShack |Digital Thermo-Hygro ZF

Relative Humidity RadioShack |Digital Therma-Hygro £ 5% RH 40% to 80%

Teipod Head Bogen Junior Geared Head (Model 3275)|N/A

Tripod Body ProMaster |Model 6600 N/IA

Table 4: General Site Conditions and Information.

Dawxc 30-Sep-00 (Saturday) Twilight (Astronomical) 523 AM
Time* Start: 1115 PM End: 11:45 PM Twilighr 6:21 AM
Cloud Cover™ S: Clear, Some Haze |E: Clear, Some Haze {|Sun Rise 6:46 AM
Particulates*= S: Moderate E: Moderate Sun Set 6:39 PM
Temperawrce S:61°F E:61°F Twilicht 7:04 PM
Reladve Humidity  |S: 67% E:67% Twilight (Astronomical) 8:02 PM
Latitude 33° 47.958' Moon Rise 9:38 PM
Longimde -118° 9.875 Moon Set 8:50 PM
Elevadon 313 Feet Last New Moon 27-Sep-00
* For Measurements of Sky Luminance

#* Clear, Somewhat Cloudy, Partly Cloudy, Very Cloudy, Overcast

o Lew, Moderate, Densc
Urbun Sky Glow snd the Lightmy of dic Vinecut Thomas Bndge 18
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Table 5: Direct Sky Luminance Measurements. FOUR

Altimde Compays Directon Row

Angle | N (0°) |NE @5%| E 90% |SE (135%) s (180°) [SW (2259)| W @70%) [NW (315°) Mean |Sud. Dev.
15° 0.188 | 0144 | 0109 | 0.097 | 0.137 | 0.167 | 0.140 | 0.179 0.188 0.032

30° 0078 | 0.081 | 0050 | 0.049 | 0.062 | 0.070 | 0.069 | 0075 | 0.078 | 0.011
45° 0.044 | 0.034 | 0.030 | 0.030 | 0.035 | 0.040 | 0.042 | 0.041 0,044 | 0.005
60° 0.029 | 0.024 | 0.024 | 0.024 | 0.025 | 0.025 | 0.029 | 0.028 | 0.029 | 0.002

75° 0.024 | 0021 | 0.021 | 0.020 | 0.021 | 0021 | 0022 | 0023 | 0024 | 0.001
90°

_(zenith)
Columan

0.021 | 0.021 | 0.021 | 0.020 { 0.020 | 0.020 | 0.020 | 0.021 0. 021 0.001

0.084 | 0051 | 0043 | 0040 | 0.050 | 0.057 { 0.054 | 0.061 k&

Colma| G064 | 0048 | 0.034 | 0.030 | 0.045 | 0.057 | o045 | 0081 fEE

Ugis of/m’

General Comments & Observations. e isibl re is sfill

Urban Sky Glow mnd the Lighting of the Vincent Thomas Bridge
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Nighttime Sky Luminance Survey Form FIVE

Copyright 2000 Kevin W. Houser

General Information and Purpose for Survey: luatign of Urba Glo !
nd the Vincent Thomas Bridge in Long Beach __This set-up is at the Bolsa Chica Wetl

t PCH and Warner.

Table 1: Client Contact Information. Table 2: Survevor Contact Information.
Organizaion:  Lighting Design Alliance Qrganizaton:
Conmct Namc: Chip Israel / Julie Reeves Survey by:  Kevin Houser
Address: 1234 East Burnett Street Address 1302 N. 112 CT, #5907
Long Beach, CA 90806 Omaha, NE 68154
Phonc: (562) 989-3843 Phone {402) 554-3858
Fax: {562) 989-3847 Fax: (402) 554.2309
Email: Email khouser@unl.edu
Table 3: Instruments.
Measurement Manufacturer |Model Name Published Accuracy
fuminance Minoita LS-100, 1° spot (SN 78913010) +2%, + 2 digits
Alotude Angle Brunton Clino Master (SN 943554)- 21°,+2% i _
Compass Direction Brunton Sight Master (SN 742011) * 1/2° to Magentic North
Geographic Locasion Garmin Etrex GPS 15 meters (49 ft)
Llevadon (relauve 1o sca level) {Garmin Etrex GPS 15 meters (49 ft)
Temperawre RadiaShack | Digital Thermo-Hygro 2°F _
Relatve ffumidity RadioShack |Digital Thermo-Hygro + 5% RH 40% to 80%
"lripod Head Bogen Junior Geared Head (Model 3275) |IN/A
"I'ripod Body ProMaster |Model 6600 N/A

Table 4: General Site Conditions and Information.

Dax 1-0ct-00 (Sunday) Twilight (Asronomical) 5:24 AM
Time* Start: 10:05 PM End: 10:33 PM "w ilight 6:22 AM
Cloud Cover=* S: Clear, Light Haze |E: Clear, Light Haze |Sun Risc 6:47 AM
Particulates** S: Moderate E: Moderate Sun Set 6:37 PM
Tempcramre S:70°F E:70°F Twilight 7:02 PM
Reladve Humidity  |S:40% E: 40% ‘Twilight (Astronomjcal) 8:00 PM
Latrde 33° 42.649' Moon Rise 10:38 AM
Longitude -118° 3.622" Moon Set 9:27 PM
Elevaton Q Feot l.ast New Moon 27-Sep-00

* For Measurements of Sky Luminance

** Clear, Somewhat Cloudy, Pardy Cloudy, Very Cloudy, Overcast _
=+ Lew, Moderate, Dense

Urbaa Sky Glow and the Lighting of the Vineent Thomas Bridge 17
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Table 5: Direct Sky Luminance Measurements.

Ntimade Compass Direction
Angle | N (0% |NE @5%] E(90% |SE (1359 S (180°%) |SW (225%)] W (270°) [NW (315
15° 0.044 0.065 0.031 0.014 0.007 0.010 0.043 0.0486
30° 0.021 0.025 0.016 .1 0.009 0.007 0.009 0.019 0.022
45° 0.012 0.013 0.010 0.009 0.006 0.008 0.011 0.012
60° 0.009 0.009 0.008 0.006 0.006 0.007 0.007 0.009
75° 0.007 0.007 0.007 0.006 0.006 0.006 0.007 0.007
90°
. 0.00 0.006 0. X 0.00 i A
Jenith 0.006 006 006 0.006 6 0.006 0.006
Cohumn
0.017 0.021 0.013 0.008 0.006 0.008 0.016 0.017
| _Mecan :
Column| 015 | 0023 | 0.010 | 0.003 | 0.001 | 0002 | 0.014 | 0.015 |
Std. Dev.
Units:  od/m”
Gencral Comments & Observations: Clear sk h unif i s isible

each to the so
Toward southwest and southeast could pick up PCH/Beach street lightin

ith single fioodlight to the so
grtheast readin

as probably affecte

west, Tall HPS roadway lighting alo
he lighting for Wa

the
er Street,

. _South is toward ocean.

Urban Sky Glow ond the Lighting of the Vincent Thomas Bridge
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Nighttime Sky Luminance Survey Form

Copyright 2000 Kevin W. Houser

General Information and Purpose for Survey:

und the Vincent Thomas Bridge i

uati f Urb
ong Beach.  CA. This set-

is at the

SIX

of Signal Hill.

-

Table 1: Client Contact Information.
Orpanizaton: _Lighting Design Alliance

Table 2: Survevor Contact Information.

Otrganizadon:

Conract Name: Chip Israel / Julie Reeves Survey by:  Kevin Houser
Address: 1234 East Burnett Street Address 1302 N. 112 CT, #5907
Long Beach, CA 90806 Omaha, NE 68154

Phonc: (562) 989-3843 Phone (402) 554-3858

Fax: (562) 989-3847 Fax: {402) 554-2309

Email Fmaik khouser@unl.edu

Table 3: Instruments.

Measurcment Manufacturer iMode] Name Published Accuracy

Luminance Minoita LS-100, 1° spot (SN 78913010) £ 2%, £ 2 digits

Ahitude Anple Brunton Clina Master (SN 943551) £1°,+2%

Compass Dirccion Brunton Sight Master (SN 742011)  1/2° to Magentic North _
Geographic Location Garmin Etrex GPS 15 meters {49 ft)

Elcvation (relatve to sea love]) |Garmin Etrex GPS 15 meters (49 ft)

Tempcraure RadioShack | Digital Thermo-Hygro 2F

Relugve Humidity RadioShack |Digital Thermo-Hygro * 5% RH 40% to 80% _
Tripod Head Bogen Junior Geared Head (Model 3275) |N/A

Tripod Body ProMaster |Model 6600 N/A

Table 4: General Site Conditions and Information.

Date 1-Oct-00 (Sunday) Twilight (Astronomical) 5:24 AM
Timc* Start: 11:05 PM End: 11:30 PM Twilight 6:22 AM
Cloud Cover** S: Clear, Light Haze |E: Clear,  Light Haze jSun Rise 6:47 AM
Particulates®* S: Moderate E: Moderate Sun Se. 6:37 PM
Temperatre S:61°F E:61°F Twilight 7:02 PM
Relatve Humidity  |S:40% E:40% Twilight (Astronomical) 8:00 PM
Ladtude 33° 47.954' Moon Rise 10:38 AM
Langitude -118° 9.861° Moon Sct 9:27 PM
Elevadon 319 Feet Last New Maon 27-Sep-00
* Por Mcasurements of Sky Luminance

** Clear, Somewhat Cloudy, Pardy Cloudy, Very Cloudy, Overcast

o Few, Maderawe, Dense
Usbon Sky Glow and the Lighting of the Vincent Thomas Bodyge 19
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Table 5: Direct Sky Luminance Measurcments.

Aldnude Compass Direction Row
Angle | N (%) |NE @59 E(90° [SE (1359 S (180°) [SW (2259 W (270°) INW (315°] Mean |Sud. Dev.
15 | 0149 | 0138 | 0.091 | 0.079 | 0.100 | 0123 | 0112 | 0.153 | 0.149 | 0.027
30° | 0057 | 0047 | 00427} 0.038 | 0.046 | 0.051 | 0050 | 0.051 | 0.057 | 0.006
as° | 0.030 | 0027 | 0024 | 0023 | 0026 | 0028 | 0.029 | 0.029 | 0.030 | 0.003
60° | 0021 | 0019 | 0019 | 0.018 | 0012 | 0.019 | 0021 | 0.020 | 0.021 | 0.001
75 | 0.018 | 0017 | 0016 | 0015 | 0.017 | 0.016 | 0017 | 0016 | 0.018 | 0.001
90°
i 0.016 | 0016 | 0.016 | 0.015 | 0.015 | 0.015 | 0.016 | 0.015 016 0.001
. i s 3 LN
Columnl 6019 | 0044 | 0035 | 0.031 | 0037 | 0042 | 0.041 | 0.047 5 Grand
| Meap :
Colmal 4451 | 0047 | 0.029 | 0.025 | 0.033 | 0.042 | 0.037 | 0053 feirs
Srd. Dev. 1
Units:  od/m’
General Comments & Observations: r sky with uni |
ave bee to pick street i northwest.
ark building are just barely visi

Urban Sky Gluw and tic Lighting of the Vincent Thomas Bridge
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Nighttime Sky Luminance Survey Form SEVEN

Copyright 2000 Kevin W. Houser

General Information and Purpose for Survey: WW
incen as inlon ch, CA. This set-up is near the )

lighthouse.

Table 1: Client Contact Information. Table 2: Surveyor Contact Information.

Organiztion: _Lighting Design Alliance Organization:

Contact Name: Chip Israel / Julie Reeves Swvey by: Kevin Houser

Address: 1234 East Burnett Street Address 1302 N. 112 CT, #5907 _
Long Beach, CA 20806 Omaha, NE 68154

Phone: (562) 989-3843 Phone (402) 554-3858

Fax: (562) 9893847 Fax: (402) 554-2309

Fmaik Emaik khouser@unl.edu

Table 3; Instruments.

Measurcment Manufacturer IModel Name Published Accuracy

J.uminance Minolta LS-100, 1° spot (SN 78913010) + 2%, + 2 digits

Alitude Angle Brunton Clino Master {SN 943551) +1°, 2%

Compass Direction Brunton Sight Master (SN 742011} % 1/2° to Magentic North

Geographic Locaton Garmin Etrex GPS 15 meters (49 ft)

Elevation (relative 1o sea level) [Garmin Etrex GPS 15 meters (49 ft)

Temperaqure RadioShack |Digital Thermo-Hygro 2F

Rehdve Humidity RadioShack |Digital Thermo-Hygro + 5% RH 40% to 80%

Trpod Head Bogen Junior Gearaed Head (Model 3275)IN/A

Tripod Body ProMaster |Model 6600 N/A

Table 4: General Site Conditions and Information.

Date 1-Oct-00 (Sunday) Twilight (Astronomical) 5:24 AV
Time* Start: 11:50 PM End: 12:25 PM Twilight 6:22 AM
Cloud Cover** S: Clear, Light Haze |E:Clear, Light Haze |Sun Risc 6:47 AM
Parriculates*™ S: Moderate E: Moderate Sun Sex 6:37 PM
Temperanu = S:61°F E:61°F Twilight 7:02 PM
Relatve Humidity  (S: 40% E: 40% Twilight (Astronomical) 8:00 PM
Latimde 33° 45.610' Moon Risc 10:33 AM
Longitude -118° 11.730° Moon Set 927 PM
Elevadon 29 Feet Last New Moon 27-Sep-00

* For Measurements of Sky Luminance

** Clear, Somewhat Cloudy, Partdy Cloudy, Very Cloudy, Overcast
*= Few, Modcrate, Dense
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Table 5: Direct Sky Luminance Measurements.

Altitude Compass Direction

Aogle | N (©° |[NE @#5°]| E (90 |SE (135%)] S (180% |SW (225%)| W (270°) [NW (315°)
15° | 0.221 | 0138 | 0.078 | 0.190 | 0536 | 0.514 | 0355 | 0.267
30° | 0.088 | 0068 | 0049 | 0107 | 0.214 | 0.190 | 0.186 | 0.129
45° | 0.045 | 0.040 | 0.034 | 0052 | 0.105 | 0.099 | 0.078 | 0.073

60° 0.030 | 0030 | 0030 } 0035 | 0.057 | 0.068 | 0.056 ; 0.049

75° 0024 | 0026 | 0.027 | 0.029 | 0.037 | 0.060 | 0.040 | 0.039

90° .
.024 027 0. 0.03 03 X A X
| (zenith) 0.02 0.02 028 0 0.036 0.038 0.035 0.033 o
C;’I‘“‘”“ 0.072 | 0055 | 0.041 | 0074 | 0.164 | 0.160 | 0.125 | 0.008 |
Column 0.077 0.044 0.020 0.064 0.184 0.182 0.126 0.090 |
 Sed Dev. .
Unix  od/m’
Ccneral Commants & Observations' ith a uni -li isi
A i six), Lo ]
arbr e SO een Ma t the 0 st, bl deto rees
were to the west about halfway through taking measurements. Began to c!gg[ to the east during

the course of measurements.

NW measurement at 15° (altitude) was adjusted 5° degrees toward north because a tree was in
the way. .
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LIGHTING DESIGN ALLIANCE VINCENT THOMAS BRIDGE

Following are brief descriptions of additional contacts/meetings that we have
been involved with throughout the past year in regards to understanding the
issues and finding a solution:

o Patrick Wells Coes
Trizekhan o
Security Officer at The Landmark Building
562.495.5000 -
9/7/00 :

LDA spoke with Patrick regarding the upkeep of the building and inquired as to how
many bird fatalities that he could estimate that he had observed in the last five years.
In his daily walk of the building, including the roof, and he has never noticed any bird
fatalities. Interestingly enough, he stated that during the day he has noticed birds
perched ON the 7000kW xenon lights at the top of the building when they are turned
off.

e Mr. Michael Mesure
9 March 2000
Fatal Light Awareness Program (FLAP)
Recommended contact by the local wildlife associations

See attached notes from lengthy phone conversation.

¢ Nancy Clanton
Clanton Engineering
Boulder, Colorado

- Nancy is a well know lighting expert in environmental lighting solutions and “Green”
lighting. She also is actively involved with the International Dark Sky Association. We
have spoken with her on two or three occasions throughout the year and have
implemented all of her suggestions as to mitigating and dark sky concerns. She
directed us to create a design that minimized the spill of light and if there were
possibilities of spill, to create some sort of “sponge” to absorb the light. This sponge
has been applied in the form of the half sphere at the top of the towers that cantilevers
over the edge to catch any spill light from the few lights aimed upward. Nancy also
suggested community “trade offs” with other light sources in the area. The surrounding
street lighting and spill light in and around San Pedro could be re-directed and/or
eliminated in order tc create a net glow gain of zero.

U EXHIBIT NO. /2
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LIGHTING DESIGN ALLIANCE VINCENT THOMAS BRIDGE

o Dr. Kevin Houser, PhD., LC
University of Nebraska
College of Engineering and Technology

Dr. Houser was brought out to Los Angeles to do a study.on the current sky glow
conditions at the Port of LA as well as comparison studies in the Los Angeles area in an
effort to illustrate the lack of impact that the new lighting will have on the light levels in
the port. This study will also illustrate how birds will not be confused by a newly lit
structure when such high ambient light levels surround it.

¢ |ALD Members Worldwide (over 500 contacted via e-mail)

The International Association of Lighting Designers consists of a wide range of lighting
designers, most of who have delt with the lighting of major structures, many bridges
included. We sent out a mass e-mail asking for feedback as to who, if anyone, had
encountered problems and had found viable solutions to environmental concerns when
it came to lighting tall structures. After hearing back from over 40 of them we have not
heard of any projects that had been shut down due to these impacts and all who had
suggestions offered the same solutions that we are suggesting with the latest re-design.
Most were not aware that the bird strike issue was there and are further learning from
our attention and solutions to the matter.

s Frank Ledesna ,

Head of Electrical Engineering at Coronado Bridge in San Diego — In the Coastal
Fly

Zone.

There is no decorative lighting on the Coronado bridge though Mr. Ledesna described
the functional lighting on the bridge as to have no known affect on birds.

Others that have been interviewed and consulted:

Dr. Charles T. Collins
Department of Biological Sciences
California State University, Long Beach

Bob Mizon
Astronomical Society

Dr. Christopher Baddiley
Astronomical Expert
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Roella H. Louie

Cultural Grants/Arts Manager
City of Los Angeles

Cultural Affairs Department
433 S. Spring St. 10 th Fioor
Los Angeles, California 90013

Re:  Redesign of Vincent Thomas Bridge Lighting Project, City of Los Angeles, Los Angeles
County, California

Dear Mr. Price:

We have reviewed the Vincent Thomas Bridge Lighting Design (Lighting Design Alliance,
September 2000), which we received on September 18, 2000. This new design was submitted in
response, in part, to concerns we raised in our letter of October 25, 1999, regarding the impact of
the lighting project to migratory birds. The project concerns your proposed lighting of the
Vincent Thomas Bridge in San Pedro, City of Los Angeles, Los Angeles County, California.

The new design significantly reduces the amount of light emitted, which should minimize the
effects on migratory birds. The Xenon searchlights, originally proposed for the tops of the
towers, have been removed in the new proposal. These lights were our primary concern because
of their brilliance and unshielded, upward orientation. Moreover, the number of floodlights has
been reduced and remaining floodlights will be shielded. Finally, the other remaining lights have
been reduced in number and brilliance.

Significant control changes are proposed that, if implemented, should further minimize the
effects of the lighting project on migratory birds. Under the new design, the bridge lights will be
turned off for multiple months of the year during spring and fall migration. We are available to
assist in defining the key migratory periods for birds. Moreover, the lights will be tumed off
during any overcast, cloudy, or otherwise hazy environmental conditions, which is important
because many of the documented mass mortalities associated with lighted towers occurred during
such conditions. In addition, lighting will be limited to approximately 4 to 5 hours per night
during the darkest time. of the night depending upon the time of year. We recommend that these
controls to minirui ts on bi intai i jec
s to miniruize the effects on birds be maintained for the life of the project. EXHIBIT NO. /3
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Roella H. Loute

According to the new design, the lighting project will be studied to determine the effects of such
a project on migratory birds in this coastal zone. We would greatly appreciate receiving
information on the identity of the researchers, and the objectives and design of this study.

In conclusion, we concur with the design and control changes now proposed for the Vincent
Thomas Bridge lighting project. We appreciate the significant changes made in the lighting
design to minimize potential impacts to migratory birds, and thank you for the opportunity to
comment on the new design. If you have any questions regarding the information in this letter,
please contact David Zoutendyk of my staff at (760) 431-9440.

Sincerely,

Plest

Jim A. Bartel
Assistant Field Supervisor

1-6-2001-1051

cc:  Brad Bortner (Division of Migratory Birds and Habitat Programs, Portland, OR)
Bob Trost (Office of Migratory Bird Management, Portland, OR)
Larry Farrington (Division of Law Enforcement, Torrence, CA)
Al Padilta (California Coastal Commission, Long Beach, CA)
Karl Price (Caltrans, Los Angeles, CA)
Bill Tippets (CDFG, San Diego)
David Kessler (FAA, Los Angeles)
Jeff Geupel (Point Reyes Bird Observatory, Stinson Beach)
Pacific Flyway Council
Eric Moses (Mayor’s Office, City of Los Angeles)
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October 17, 2000 A T
Ms. Sara Waiz, Chair L. 0CT 24 2000
California Coastal Commission
45 Fremont Street, Suite 2000 CALIFD N 2
San Francisco, CA 94105 COASTAL COMViiGY

Dear Commissioner Wan:
I am writing to express my continuing, strong support for the lighting of the Vincent Thomas Bridge.

The application for this project, submitted by the California Department of Transportation, will be
considered at the California Coastal Commission (CCC) meeting scheduled for November 2000.

As you know, the CCC voted against a proposal to illuminate the Vincent Thomas Bridge in November
1999. In making this decision, the CCC cited several reasons, including the affect on migratory birds as
well as issues related to increased light in the Harbor’s sky.

After meeting with members of the environmental community in the San Pedro area, the Lighting Design
Alliance has redesigned its previous proposal to address and alleviate the concerns surrounding this
worthwhile and important project.

i fuiiy suppori the Lighiing Design Alliauces niodiiied iighimyg pian. 1You wiil find thai the Lighiing
Design Alliance has made significant efforts and amended its plans to satisfy environmental concemns. For
this reason, I respectfully request your support of the amended plan.

Please feel free to contact me at (562) 997.0794 if you have any questions. Thank you for your attention to
this request.

Sincerely,

ﬁﬂgﬁ/m

BETTY KARNETTE

BKK . EXHIBIT NO. /¥
| hal APPLICATION NO.
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LOS ANGELES, CALIFORNIA 90012 RICHARD J. RIORDAN
(213) B47-2489 OFFICE OF THE MAYOR MAYOR

September 28, 2000

Al Padilla

California Coastal Commission
Analyst

South Coast District

200 Oceangate, Suite 1000
Long Beach, CA 90802

Dear Mr. Padilla: .

On behalf of the City of Los Angeles, we urge you to support the artistic architectural lighting of
the Vincent Thomas Bridge, which serves as the City’s Welcoming Monument at the Port of Los
Angeles.

The City’s application, which was submitted by the California Department of Transportation,
because it has jurisdiction over the bridge, will be considered at the Coastal Commission’s
November 2000 meeting in Los Angeles.

In November 1999, your commission rejected an earlier request for a variety of reasons,
including the potential harm to migratory birds and the additjonal light to the night sky above the
Los Angeles Harbor. After reviewing the transcript of that hearing, as well as meeting with
environmental and dark sky advocates, Lighting Design Alliance crafted a thoughtful redesign
that sufficiently addresses the articulated concerns. To this end, not only is the new design better
for the environment, it also uses considerably less energy and provides the City with a much
stronger artistic design that is tasteful, sleek and unique.

The lighting of the Vincent Thomas Bridge is an important project for the City of Los Angeles

and those who live and work in the Los Angeles Harbor area. The bridge itself is a source of

civic pride for residents, many of whom have invested sweat and pennies for more than a decade

to raise money for the lighting project. ' .

AN EQUAL EMPLOYMENT OPPORTUNITY - AFFIRMATIVE ACTION EMPLOYER fo.8)
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Page 2 of 2

To help better understand the project’s significance, you are cordially invited to visit the Port of
Los Angeles for a tour of its facilities, where this majestic Viricent Thomas Bridge is located.
Please call Eric Moses of the Mayor's staff (213/847-3574) if you have any questions and to
facilitate the tour that will accommodate your very busy schedule.

We look forward to hearing from you at your earliest convenience.

Sincerely,

4,‘(./ bl /l%umq Wwinch 3.

RICHARD J. RIORDAN RUDY SVORINICH, JR.

Mayor Assistant President Pro Tempore Councilman,
15th District

cc: Senator Betty Kamette

Assemblyman Alan Lowenthal

Larry Keller, Executive Director, Port of Los Angeles

Al Nodal, General Manager, Cultural Affairs Department

Robert W. Sassaman, District 7 Director, California Department of Transportation
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Ms. Sara Wan Commission Chair
C/o Mr. Al Padilla

California Coastal Commission
South Coast District

200 Oceangate, Suite 1000

Long Beach, CA 90802

Re: Vincent Thomas Bridge Lighting Project

Dear Commissioner Wan:

I would like to add my support for the Vincent Thomas Bridge Lighting Project. My
work takes me to a number of locations and businesses in the harbor area where I am
finding a general consensus in support of this worthwhile project. Many of us who work
or live in the area are trying our best to make the harbor not just a place of work but also
an exiting place to visit. This Project would be a creative and delightful addition to the
overall atmosphere of the community and a welcoming attraction for people who come to
visit this great harbor!

I urge you to vote for shiaf the proposed project. Thank you.
’ s M.

Sincerely y7

Barna Szabo

EXHIBIT NO. /¢
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