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architecture and fighting sutems that veduve collisions, and leeping
pets indvors will provide she greaess benefie ro biveding bivds
and migrants seeking safe places 1o vest and find food duving theis

Figeons and sparrows are readily visible in San Francisco. These
ubiguitous city birds are not shy about sharing our urban spaces.

But the casual observer may be shocked 1o learn that our City’s birds
are much more diverse. There are about 400 species of birds in

San Francisco; remarkably, this is nearly half the species in all North
America (Kay 2009). For those who look, the shyer species are just
around the corner. This is due in part to the diverse habitats of the Bay
Area and its position on the coastal migration path, the Pacific Fiyway.
Some birds are well-adapted ic urban life, and they may remain here
as year-round “residents.” Others are migratory, passing through the
City southward in auturnn en route to their winter feeding grounds,
then returning northward in spring 1o establish territories in summer
breeding grounds.

There are special problems posed for birds living in or flying through
cities. Over 30 vears of research has documented that buildings and
windows are the top killer of wild birds in North America (Banks 7979;
Ogder 1996; Hager et al. 2008; Klem 2009; Gelb and Delacretaz 2003},
Structure collision fatalities may account for between 100 million and

1 billion birds killed annually in North America (United States Fish and
Wildllife Service 2002, Klern 2009). According 1o the leading expert,

Dr. Daniel Klem Jr, this toll strikes indiscriminately culling some of

the healthiest of the species. "From a population sfandpoint, it's a
bieeding that doesn’t get replaced,” he stated, estimating that between
one and five percent of the total migratory population die in window
crashes annually (Klem, 2009). Many of these are endangered or
threatenad species whose populations are already dedlining due to
habitat loss, toxin loads, and other severe environmental pressures.



Juvenile residents and migrants of all ages — those least
familiar with the urban setting — face the greatest risk of injury
or death from the hazards of the city environment. Collision
hazards include vehicles, bridges, transmission fowers, power
fines, and turbines, but the majority of avian deaths and
injuries occur from impacts with building components such as
fransparent or reflactive glass. Night-time lighting also inter-
feres with avian migrations. Scientfists have defermined that
bird mortality caused by collisions with structures is “biologi-
cally significant” for certain species (Longceore et al. 2005).

in other words, building collisions are a threat of sufficient
magnitude to affect the viability of bird populations, leading

o local, regional, and national declines. Night-migrating
songhirds—already imperiled by habitat loss and other
environmental stressors—are at double the risk, threatened
both by illuminated buildings when they fly at night and by
daytime glass collisions as they seek food and shelter.

While species that are plentiful may not be threatened by
structure collisions, many species that are threatened or
endangered show up on building coliision lists (Ogden 1996
and references therein).

Sirategies that improve the urban design quality or sustain-
ability of the built environment may help to make a more
bird-safe city. For example, San Francisco has a long-standing
policy prohibiting installation of mirrored glass, to mest
aesthetic goals. This policy also benefits birds, which mistake
reflections for real space and don’t perceive the glass as

a deadly barrier. The launch of the Golden Gate Audubon
Society, Pacific Gas and Electric Company, and Department of
the Environment’s voluntary Lights Out San Francisco program
in 2008 links smart energy policy with bird preservation
strategies.

Occasionally policy goals may conflict, and we must balance
the benefils and costs of one policy against the other. For
instance, gains in energy and resource conservation provided
by wind generators could also have negative environmental
impacts if installations of those wind farms increase mortality
among flying animals.
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The consequences of our population growth are well-
known: sprawling development across the country
compounds habitat loss and disrupts vital ecological
functions. The rate of sprawl in the United States
almost guadrupled between 1954 and 2000. An area
of undeveloped land about the size of Connecticut

is converted to urbanized landscapes annually in the
United States (LS. Department of Agriculture 1997).
This loss of habitat exerts great pressures on our
wildlife.

Lass well-known to the general public are the effects
of our specilic development forms on wildlife,
Buildings and birds have coexisted since people first
sought shelter. Early blocky buildings posed little
threat to birds as the building elements were guite
visibly solid. The advent of mass produced sheet
glass in 1902 greatly increased the potential for trans-
parency. The innovation of steel frame buildings with
glass curtain walls resulted in transparent high-rise
buildings.

After the Second World War, these steel and glass
buildings were widely used and became the iconic
20th Century American building. Today, planners by & with
and urban dwellers increasingly demand building
fransparency to achieve street activation and
pedestrian interest. As glass surface area increases
so do the number of bird collisions. After World War 1l
birdwatchers began documenting major bird-building,
single-event collisions that resulied in the deaths of
hundreds of birds. The first recorded event occurred
on September 10, 1948 when more than 200 birds of
30 species were Killed upon collision with the Empire
State Building (McAdams 2003). Similar events have
occurred every decade with notable events killing
10,000 to 50,000 birds at a strike (Bower 2000). In
2011, the New York Times reported, that "After 5,000
red-winged blackbirds fell from the sky in Arkansas
o New Year's Eve, many Americans awakened tc a
reality that had not necessarily been on their radar:
many birds die as a result of collisions with buildings”
{(Kauimarn 2011). These single-event strikes are often ABCVE Many historie Bulldings sush s the ol
tied 1o inclement weather, night migration, and brightly presﬁnia aolid appesrance,
it structures,
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While single-event coliisions are dramatic, the bulk
of bird deaths resull from the cumulative effects of &
lone, confused bird mistaking glass for a safe flight
path. The lone bird strike occurs over and over with
conservative estimates calculating that each buiiding
kills 10 birds per year on average in the United States
{Kiermm 1990). Poorly designed buildings kill hundreds
per year (Hager et al. 2008). Current research finds
that earlier estimates of up to 1 billion bird deaths
per year due 16 building collisions were conservative
(Klern et al. 2008 and references therein).

New trends in green architecture can either increase
or decrease the risk for birds. Green design that
facilitates bird safety includes: the avoidance of light
pollution, reduced disturbance to natural landscapes
and biological systems, and lowered energy use
Green design can also be hard on birds. Green
buildings surrounded by lush landscaping may atiract
more birds. Window reflections of adjacent greenery
lure birds to false trees. Green atria inside bulldings
too may call birds to an inaccessible haven only to
have thelr journey harshly interrupted mid-flight. In
2011, the Chicago Tribune reported that birds were
crashing into the FBI's Chicago office, a Platinum
LEED Building, at a clip of 10 birds a day during
rigration (DeVore 20771},

Green building design can go hand-in-hand with
bird-safe design. The Green Building Council rating
systemn, LEED, challenges designers to assess

the impact of building and site development on

S.aiertmg bth paon s
patlarn iz more dense 8t the bollom and
fngy gt the top.

¥ e
di.;&ipiiii,i, :Siﬁi, the City's

wildlife, and incorporate measures to reduce threats.
Buildings may be cerlified as silver, gold, or platinum
according to the number of crediis achieved. ALEED
a bird-friendly pilot may be developed as early as
summer 2011, for testing and eventual inclusion

into the main LEED structure. There is still room for
improvement. In the future, green design should
thoroughly consider the impact of design on wild flora
and fauna.

BELO

spvaayy of

Caitfornia Academy of Scie;*ces sh@ WOEERSE ANy
1 *‘va"use ot b s

Rt i
use of glass

&‘: iﬁe Acadenty ars shich Zs E-.ncé

testing verlous mae of immovanrj bird sefely, nchuding the use of

siernsl soreens, ag shown on pags 88,




e e BB ER T el § o eiied .

T s e SiEecle ot Mugisiinegs

TS DORBMOE DNTOE O olnangs
=%

BIRDS AND GLASS

Giass is everywhere and is one of the least recognized, but most serious, threats 1o birds; one that is increasing as

humans contfinue to build within bird habitats across the planet. Clear glass is invisible to birds and tc humans, but

both can learn to recognize and avoid it. Unfortunately, most birds’ first encounter with glass is fatal. They collide at
full speed when they try to fly to sky, plants, or other objects seen through glass or reflected on its surface. Death is
frequently not instantaneous, and may occur as a result of internal hemorrhage days after impact, far away from the
original collision site, making monitoring the problem even more difficult. The two primary harzards of glass for birds
are reflectivity and transparency.

Viewed from outside
buildings, transparent
glass often appears
highly reflective.
Almost every type of
architectural glass
under the right condi-
tions reflects the sky, clouds, or nearby
frees and vegstation, Glass which reflacts
the environment presents birds with the
appearance of safe routes, shelter, and
possibly food ahead. When birds try to fly
to the reflected habitat, they hit the glass.
Reflected vegetation is the most dangerous,
but birds may also attempt to fly past
reflected buildings or through reflected
passageways.

During daylight hours,
birds strike transparent
windows as they
attempt to access
potential perches,
plants, food or water
sources and other lures
seen through the glass. "Design traps” such
as glass "skywalks” joining buildings, glass
walls around planted atria and windows
installed perpendicularly on building cormers
are dangerous because birds perceive an
unobstructed route 1o the other side.

BOTTOM: A Markst Strest bullding with a transparent comer miay g
birds o think the res s reachable by fiving through the glass.
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Reflective and transparent glass
each present hazards to birds
(Gelb and Delacretaz 2009).
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Typically, as building size increases, so does the amount
of glass, making larger buildings more of a threat. Lower
stories of buildings are the most dangerous because
windows here are al or below canopy height and are more
fikely to reflect frees and other landscape features that
atiract birds. This makes a long, low building more of a
hazard than a tall one of equal interior square-footage.
However, as monitoring programs access setbacks and
roofs of fall buildings, they are finding that birds also
collide with buildings at the higher floors. This is an area
where more information is needed.

Giass causes virlually all bird collisions with buildings.
it's logical that as the amount of glazing increases on a
building the threat also increases. A study in New York
{Kiem et al, 2009) found a 10% increase in the area of
reflective and transparent glass on a building fagade
correlated with a2 18-32% increase in the number of fatal
collisions, in spring and fall, when visiting migrants are
present.

£

tnoa full fagede of
71 b reflentive
“reflactivily”

Windowed courtyards and open-topped atria can be SBOVE L e
hazardous, especially if they are heavily planted. Birds & gloss o Bowars

fly down into such places, and then try to leave by flying it gy enkoe birds
directly towards reflections on the walls. Glass skywalks, wx waliowsy sllows for
handrails and building corners where glass walls or ssage. Without

windows are perpendicular are dangerous because birds sah wesie &

can see through them to sky or habitat on the other side.
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Birds have evolved fo fly through tree canopies at
speed. This ability to navigate light places is a benefit
in most natural settings but may be a liability in the built
environment. Early attempts to ward off bird coliisions
with glass panes included the unsuccessiul attempts at
placing falcon stickers in the middle of each pane. As
the acrobatic bird below demonstrates and as current
research has shown, collisions are most effectively
reduced when flight paths are eliminated by the breaking
of glass swaths 1o less than either 47 vertically or 27
horizortally (Sheppard 2070,
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We don't know exactly what birds see when they
look at glass but we do know that the amount of
glass in a building is the strongest predicior of
how dangerous it is to birds. Cther factors can
increase or decrease a buillding’s impact, including
the density and species composition of iocal

bird populations, the type, location and extent of
landscaping and nearby habitat, prevailing wind
and weather, and patterns of migration through
the area. All must be considered when planning
bird-friendly environments. Commercial buildings

with large expanses of glass can kill large numbers BOTTOM A fefal bird-shike lnaves behingd s prird of e bird's
of birds, estimated at 35 million per year in the US plumage se evidense of e foree of the npect

{Hager et a/ 2008). With bird kills estimated at 1-10
per building per year, the large number of buildings
multiplies out to a national estimate of as much

as a billion birds per year (Klem et a/ 2009, Klemn
1990, 2009). As we'll discuss, certain particularly
harzardous combinations can result in hundreds of
deaths per year for a single building.



BIRDS AND LIGHTING
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While recent research suggests
that nighttime collisions may
be more limited in scope than
previously thought (Gelb and
Defacretaz 2008 and references thereiny, al night
artificial light degrades the quality of migratory
corridors and adds new dangers o an already
perilous journey. These conditions can be exacer-
hated by unfavorable weather and San Francisco
fog, limiting birds’ ability to see navigational markers
like the stars and moon. Flood lights on tall buildings
or intense uplights emit light fields that entrap birds
rejuctant to fiy from a lit area into a dark one. This type
of lighting has resulted in mass mortalities of birds
{Ogden 1996 and references therein),

Lights disrupt birds’ orientation. Birds may cluster
around such lights circling upward, increasing the
likelihood of coliisions with the structure or each
other. Importantly, vital energy stores are consumed
in nonproductive flight. The combination of fog and
light doubly affecis birds’” navigation and orientation.
{Cgden 2006)

Besides reducing adverse impacts on migrating birds,
there are significant economic and human health
incentives for curbing excessive building lumination.
In dune 2009, the American Medical Association
declared light pollution a human health threat and
developed a policy in support of control of light
poliution.

Overly-iit buildings waste tremendous amounis of
electricily, increasing greenhouse gas emissions and
air pollution levels, and of course, wasting money.
Researchers estimate that the United States alone
wastes over one billion dollars in electrical cosis
annually because poorly designed or improperly
instalied cutdoor fixtures allow much of the light to go
up to the sky. “Light pollution” has negative aesthetic
and cultural impacts. Recent studies estimate that
over two-thirds of the world’s population can no
longer see the Milky Way, a source of mystery and
imagination for star-gazers. Together, the ecological,
financial, and aesthetic/cultural impacts of excessive
building lighting serve as compelling motivation to
reduce and refine light usage (Scriber 2008),

SAN FRANCISCO PLANNING DEPARTMENT V 11.30.2011

Light at night, especially during bad weather, creates
conditions that are particularly hazardous 1o night
migrating birds. Typically flying at heights over 500
feet, migrants often descend 1o lower altitudes during
inclerment weather, where they may encounter artificial
fight from buildings. Water vapor in very humid air,
fog or mist refracts light, greatly increasing the illumi-
nated area around light sources. Birds circle in the
ifluminated zone, appearing disoriented and unwilling
or unable to leave (Ogdern 2006). They are likely 1o
succumb to lethal collision or fall 1o the ground from
exhaustion, where they are at risk from predators.
While mass mortalities at very tall iluminated struc-
fures such as skyscrapers have received the most
attention, mortality is also associated with ground
level lighting and with inclement weather.

owriown San Francsco. n
and fog mi
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While we typically think of birds as early
risers, during migration season many species
will travel at night. White lights, red lights,
skyglow, brightly lit buildings and interiors
can distort normal flight routes (Poot et al.
2008). The risks vary by species. Songbirds,
in particular, seem to be guided by light and
therefore appear more susceptible to colli-
sions with lit structures. Migrant songbirds
have been documented by muliiple sources
to suffer single night mortalities of hundreds
of birds at a single location (Ogden 1896 and
references therein).

abesuire the sterlight needed for navigetion.
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OTHER CAUSES OF COLLISIONS:

o

San Francisco is on the Oceanic Route of
the Pacific Flyway. During migration, birds
tend to follow rivers and the coastline. In this
way migrants funnel southward together in
the fall and disperse northward in the spring.

Wi
Wi

%

Migrating birds are unfamiliar with the City
and may be exhausted from their flight.
Instances of collisions rise during the
migratory seasons as birds travel to lower
elevations 1o feed, rest, and use light to
recalibrate their navigation. (Hager et al.
2008).

Houts passes through the Bay Arsa. Spring migretion
onours behvesn February through May, snd fall migration
pagins i Aug s fhwough Novernber, During
this Hms, ocliisions with bulidings can incresss notably.

LEFT, According o the Golden Gale Audubon Sagisty,
vy 250 sy mgeste through San Franosoo
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How a building meets adjacent landscape features
can be critical in determining the risk to birds.
Buildings with large windows located adjacent

o extensive vegetation present great hazards. in
suburban areas, buildings with these fealures have
been documented o Kill 30 birds per year (Klem 1990,
and O’Connefl 2007). This combination may be even
more lethal in urban areas. Studies of Manhattan
structures with large swaths of glazing adjacent 1o
large open spaces have recorded well over 100

Y

collisions per year (Gelb and Delacretaz 2009).

Well-articulated buildings orient people as well as
birds, directing flow of traffic, creating enticing rest
areas and adding aesthetic appeal.

i

glazing end parloraled copper fagads,

inclement weather can cbscure
obstacles and exacerbate
skyglow conditions {Ogden
1996 and references therein).




Three decades of researching bird/building colli-
sions has vielded both many answers and posed
new questions. The high number of North American
bird deaths and the ecological importance of birds
demonsirate that the problem exists on a national
level but it is natural to wonder if the dense nature

of San Francisco presents the same compelling
pressure for a local response. The short answer is
yes—=San Francisco has both an important population
of birds and a potentially injurious built environment
for them. As discussed previously, San Francisco is
both home to many birds and is on a major migratory
pathway. Locally, there are incidents of celebrated
birds such, as the Peregrine Falcon, repeatedly
losing their young due to collisions with downtown
skyscrapers. With only a few studies currently
underway in San Francisco and resulls not yet

The Peregrine Falcon population suffered a huge blow to
thelr numbers due o the use of pesticides including DDT
beginning in the 1280s. In 1970 the California Peregrine
Falcon popuilation was reduced to only two known breed-
ing pairs. The Santa Cruz Predatory Bird Research Group
{SCPBRG) participated in the reintroduction of the spe-
cies and has monitored the Peregrine Falcons nesting in
San Francisco and olher sites,

Matural olifl dwellers, the species adapied to nesting

in bridges and downtown high-rises. As the popule-

tion increased. Peregrine Falcons were reporied in the
San Francisco finencial district and in 1887 a nest box
was placed near a commonly used perch on the PGEE
Headquarters Building. In 2003, Peregrine Falcons nested
in the downtown for the first time and have been a closely
watched since. SCPBRG trained cilizens o patticipate in g
group called "Fledge Watch’ to intresse understanding of
how voung falcons fare i the cily. In 2008, 76 people vol-
untesred for 5 hour shifls monitoring the 86-58 day old
Peregrines from sunriss to sunzet in either San Jose or
Sen Francisco. The public could slso view the felcons from
the downiown building nest via a webcam.

According 1o Glenn Stewart of SCPBRG, "while there have
been buliding collision fatalities, the target nest success of
Peregrine Falcons in San Francisco was 1.5 per nest and
hes been exceeded al 1.6 young fledged pet nest”

it appears thet several weeks after fledging. urban Per
egrine Falcons recognize glass as g bander. In the firstfew
weeks when the voung are leaming 1o iy they are most ai

SAN FRANCISCO PLANNING DEPARTMENT V 11.30.2011

complete, anecdotally, local birders have monitored
several buildings and have noted significant numbers
of bird injuries and deaths (Weeden, 2070). San
Francisco Animnal Care and Control staff further
reported collecting 938 wild birds over a two year

majority of birds were found during the spring and
fall migratory periods. The California Academy of
Sciences in Golden Gate Park is spearheading their
own research and bird-safe building methods, ina
proactive effort to avoid bird fatalities at their facility.
in fieu of large-scale local monitoring programs there
are a great many studies of dense urban cities that
we can further draw upon. These studies demonstrate
that birds respond similarly 1o certain building and
environmental features, regardless of geographic
tocation.

risk for a collision. In other habitals, falcons face predators

like sagles, owls, and when on the ground by bobcals, and
cayoles. Like other birds, Peregrine Falcons see in the ullra
violet (L) range.

The architects and designers of the downtown environment
didd not considet bird building collision as a potential risk. In
the future when buildings are being designed and upgrad-

ed, the latest informetion and oplions should be conziderad.

- Noreen Weeden, Golden Gate Audubon Sociely




LESSONS FROM MAJOR CITIES

Academic researchers and bird-rescue organiza-
fions in Chicago, Toronto, and New York City have
documented Ehousand&* of structure collisions and
comme 1o some interesting conclusions.

Perhaps the most established monitoring program

of bird-building collisions in a dense cily is NYC
Audubor’s Project Safe Flight in Manhattan. Project
Safe Flight documented over 5,400 collisions between
1997-2008. A recent study (Gelb, Delacretaz 20009)
analyzed this data 1o determine the critical contrib-
uting factors for the structures with the largest number
of bird fatalities.

-+ The study looked at the 10 most deadly collision
sites and found the combination of open space,
vegetation, and large windows (greater than 1
meter X 2 meter) (o be more predictive of death
than building height.

= The frequency of collisions is highest along
facades that have lush exterior vegetation and
either reflective or tfransparent windows,

» The majority of the collisions cccurred during the
daytime and involved migrant species.

- High-rise buildings and night lighting presented
less risk than windows adjacent [o open spaces
one hectare or greater in size.

-» The majority of collisions are likely due to high-
collision sites that feature glass opposite exierior
vegelation.

- Urban mortalities may be higher than previously
thought. Non-urban studies estimated that high-
collision sites would have about 30 collisions per
year. At the Manhattan collision sites examined in
this study, well over 100 collisions were recorded
per year.

The most dangerous building in this study was not
a high-rise, bui instead was a 6-siory office building
adjacent to densely vegetaled open space.

Studies in Toronio and other eastermn and Great Lakes
cities have documented tens of thousands of bird
fatalities attributable o building collisions. A 10-year
study of bird-building collisions in downtown Toronto
found over 21,000 dead and injured birds in the city's

downtown core. A 25-year study by researchers

om Chicago's Field Museum of Natural History
doc imented a particularly problematic building in
Chicago (McCormick Place Convention Center) with
over 30,000 dead birds of 141 species. The lights
at the McCormick Palace were left on at night until
2000. Anecdotal reporis for this building cited an
80% decrease in the number of birds killed, by simply
turning out building lights {(Kousky 2004).

Other researchers have agreed that lights can cause a
significant problem, but that turning off lights isn't the
only answer (Shephard, Kiem 2071). As shown in the

Manhattan study of ten buildings, daytime collisions
were higher and ocourred in areas with vegetation
opposite glass. Toronto’s approach to tackie this
dual issue was [o provide mandatory construction
standards for dayiime, while continuing to increase
participation in their Lights Out program at night.
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Bird collisions with buildings occur yearround, but peak
during the myigration period in spring and especially in fall
when millions of birds travel between breeding and winter-
ing grounds, Migration s a complex phenomenon, and
different species face different levels of hazards, depending
on thelr migration strategy, immediate westher condifions,
availebility of food, and anthropogenic ebsiecles encoun-
tered en routs.

Mocturnal migrants: Many
songhirds migrate st night,
possibly to take advantage of
conler temperatures and less
furbulent gir, and because they
need daylight to huni insecls

for food, Generslly, these birds

migrate individually, notin

flocks, fiving spread out across
raost of their range. Migrants depart shortly afler sundown.
The number of birds in Hlight peaks before midnight. then
drops. Songbirds may iy as many as 200 miles in a night,
then stop to rest and feed for one to three days, but these
patterns are stongly impacted by weather, especially wind
and temperalure. Birds may delay departure, wailing for
good weather. They generally fly at an altitude of about
2,000 fest. but may descend or curtall flight altogether if
they encounter a cold front 1ain, orfog Therecanbe a
thousand-fold diflerence in the nurber of birds aloft from
one night to the next. Concentrations of birds may develop
in siaging areas where birds prepare to cross large bariers

Diurnal migrants: Dayviime
migrants include raplors, which
take advantage of st currents to
reduce the energy neesded for flight
Cther diurnal migrants, including
shorebirds and water-birds, often
iy in flocks and their stopover sites
are less dispersed becauss of their
dependsnce on bodies of water.
This means that daviiree migration
rautes often follow land forms such
as tivers and mountain ranges, and
birds fend 1o be concenirated along these routes or fiyways’,
Mot all songbirds migrate af night—species such az robins,
iarks, kingbirds and others migrate during the day. Birds'
dayiime flight altitudes are generally lower than their nighttiime
counterparis,

Millions of birds, especially songbirds, are thus af risk, as they
ascend and descend, fiving through or stopping at or near
populated areas. As city bulidings grow in height, they become
unseen obstacies by night and pose confusing reflections by
day. Nocturnal migrants, effer landing, make short, low flights
near dawn, searching for feeding areds and running a gauntiet
of glass in almost every habitat in cities, suburbs and, increas-
ingly. exurbs. When weather conditions cause nightflyers o
descend into the range of lighted structures, huge kills can oc-
cur around tall bulldings. Urban sprawl is cresting large sreas
lit all night that may be causing less obvious, mote dispersed
bied moriality.

such as the Great Lakes or Gulf of Mexico,
= Christine Shepperd, Anrerican 8ird Conservancy

THE IMPORTANCE OF MACRO-LOCATION (ON MIGRATION PATH) VS. MICRO-LOCATION (WITHIN A
PARK-LIKE SETTING) AS A RIBKFACTOR

A study of collisions at suburban office SR
parks in Virginia found a large mortality
rate for migrant birds even though the

S

office parks were not on a migratory l\%\&\&\\
route—suggesting that the combination §\§§§\§\\§\\

of mirrored windows and vegetation
was more of a collision risk to visiting
birds (O’Connelf 2007). This study S
{ . ' L
also suggests that the location of the §§§\ .
building relative to the flyway may be less \&\C\\
important than other risk factors such
as building design and siting relative to

plantings and open space.

& \ = i ot ovg
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Upper Levels:

While birds’ migralory paths vary
and with some birds Iraveling more
than 10,000 high, radar fracking has
determined that approximately 98%
of fying vertebrates (birds and bais)
migrate at heights below 1,840 feet
during the spring, with 75% flving
below that level in the fall Today,
many of the tallest buildings in the
world reach or come close to the
upper limits of bird migretion. Storms
ot fog, which causs migranis fo fiy
lower and can cause disorientation,
can put countless birds at risk during
a single svening.

Mid-Levels:

This is the nrimary micretion haiohs for
=mall birds. Migrating birds descand fom
migration haighia in the aarly morning to
rest and forsge for food i bee canopies
and onthe ground Migranis also ftequent
il shont distances st lowet elevations

i the aatly moing B catrect the path of
theln migrabion
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Effective bird-safe building treatrnents exist and Bird-safe design options are limited only by the
have been employed on buildings of significant imagination. Safe buildings may have large expanses

of glass but use screens, latticework, grilles and other
devices, both functional and decorative, outside the
glass or integrated into the glass. There are freat-
ments for existing glass that will reduce mortality to

architectural stature. San Francisco has a local
example of such treatments that has been recognized
nationally. The new Federal Building is cited as

an example of bird-safe building design in United

States Representative Mike Quigley’s (D-IL) pending zero. These treatments do provide a view from inside,
bill, “Federal Bird-Safe Buildings Act of 20117 (House though often presenting a level of opacity from the
Bill No. 1643). This bill, if adopted, would require ouiside, a factor that can deter application of these

solutions. Glass treatments that can eliminate or
greatly reduce bird mortality, while only minimally
obscuring the glass itsell, are therefore highly
desirable and encourage more ‘bird-friendly’ design.

federal buildings o incorporate bird-safe design
principals.
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GLASS AND FACADE TREATMENTS

Reduction of bird strikes with new buildings can be achieved with simple and costeffective means. Creating a visual
signal, or “visual noise barrier,” that alerts the birds o the presence of glass cbiecls can be achieved with relatively
littte additional cost. Fritting, the placement of ceramic lines or dots on glass, is one method of creating a visual
noise barrier. People inside the building see through the pattern, which has litfle effect on the human-perceived
fransparency of the window. Fritting can also reduce air conditioning loads by lowering heat gain, while still allowing
enough light transmission for day-lighting interior spaces. There is now a commercially available insulated glass with

itra-violet patterns that are designed to deter birds while largely being imperceptible to humans.

ksl
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Ceramic dots, or frits, are applied between layers of
insulated glass to reduce transmission of light. These
can be applied in different colors and patterns and
can commonly be seen on commercial builldings.

Al Swarthmore College, external, densely fritted

glass was incorporated into the design of the Unified
Science Center. Virtually no strikes have been
reported at either site. Fritting is a commonly-used
and inexpensive solution that is most successful when
the frits are applied on the outside surface.

While angled glass may be a useful strategy for
smaller panes, it is generally not effective for large
buildings. Birds approach glass from many angles,
and can see glass frorm many perspectives. Generally,
the desired angle for effeciive treatment is 20-40
degress. These angles are difficult to maintain for
large buildings, however, this strategy may work in
low-scaled buildings with a limited amount of glass
{Ogden 1996 and references therein; and Klem et a/.
20045,
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The Bronx Zoo uses glass that reflects UV
ight—primarily visible to birds, but notto
people (Klem 2009). This glass may be
about 50% more expensive than typical
glass but is comparable to energy-efficient
glass (Eisenberg 2010).

TP RIGHT: The Bromy Zoo rom the MY Times.

Windows may be used as canvases to
express building use through film and art. In
certain instances, windows made bird-safe
through an application of art may receive
funding through San Francisco’s One
Percent for Public Art Program.

SEOOND RIGHT HT Student Qenter, Dhiosga,

External screens are both inexpensive

and effective. Screens can be added to
individual windows for small-scale projects
or can become a facade element of larger
davelopments. This time-tested approach
precludes collisions without completely
obscuring vision. Before non-operable
windows, screens were more prevalent. At
the other end of the spectrum are solutions
that wrap entire structures with lightweight
netting or screens. To be effeclive, the
netting must be several inches in front of
the window, so birds don't hit the glass after
hitling the net.

THIRD RIGHT: The Matsro
Fra oo s & LEED Gold bu designed by Aldiine
Dariing. I has sorsens ovar the majonty of iz fegads
hat protect bivdds o impact and allow views oulfor
g {lef righitime/right daytims)

ininger Buliding in San

users of the b

Overhangs, louvers, and awnings can
biock the view of the glass from birds
located above the feature but do not
eliminate reflections. This approach should
be combined with window treatments to
achieve results.
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Netting has proven 1o be a versatile and effective
option for bird-safe window treatment. Netting is
stretched several inches over windows or entry ways
o prevent birds from hitling the glass. Specifically
designed netting is almost completely invisible and
does not require invasive installation techniques. it
can be used for new buildings, retrofils 1o existing
buildings, replacement glass facades, and for
preserving original features of historic buildings.

During the spring and fall migrations, agency siaff

at the FBI building in Chicago discovered at least 10
birds a day crashing into windows outside of their
first floor, plant filled indoor atrium. Seascnal nelling
was installed and bird collision monitors noted a
substantial reduction in bird strikes, without compro-
mising the lock of the building or the ability to see into
or out of the lobby (DeVore 20771).

Netting has also been used successiully to treat
historic buildings, where it's critical to maintain the
original character of the building. Prestigious historic
preservation awards have been earned for netting
work on famous buildings such as the American
Museum of Natural History and the US Department
of Justice. Other historically significant structures
with netling include New York Metropolitan Opera,
Independence Hall, and even Alcatraz Prison.
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WIND GENERATORS

San Francisco has a policy to encourage the
installation of on-site, renewable energy systems,
such as small wind generators. Currently,

there are two general types of wind generalors
available. One uses scoops or blades to spinon a
vertical axis, shown at far left below. Il is probable
that birds would perceive this type as a solid
barrier even when if’s rotating.

DRSArance are
g e ey
adjasent o wader o
open apees larger then
2 avres.

The second design uses a propeller-like rotor to
spin on a horizontal axis. This is a small-scale
version of the most common generator used on
large-scale wind farms throughout the world.

While it is unreasonable 1o believe that these smail
urban systems would cause the annihilation of
birds such as the well-known disaster at Allamont,
California (see discussion on adjacent page)

a certain amount of caution is prudent in the
absence of established scientific research. The
Planning Department has exercised that caution
by allowing a more widespread installation of
vertical exis machines, and limiling locations of
horizortal axis, open-bladed generators 1o areas
that would seem (o be less densely populated by
birds, especially migranis and juveniles.

The only clear way at present to learn whether
small urban wind generators will harm birds is 1o
allow the installation of a few, and to monitor the
interactions with animals, if any. For this reason,
all approvals for wind generators have conditions
that require monitoring and reporting of bird

and bat sirikes. These reporting protocols are

in accord with recommendations made by the
Mayor's Task Force on Urban Wind.

As of June 2011, none of the approved windmills
have submitted monitoring information io the
Planning Department.

: el axds wing gensralors mgy vary D apRearsneg,
: i that prasent sosolid appesianne (such oz the it imaged are
ancouraged.
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Golden Eaglesz, named for the golden feathering at the

nape of thelr necks, are majesiic raptors that can be found
throughout most of California and much of the northem
hemisphere. California protects these magnificent rapiors
as both 2 species of special concern and a fully protecied
species, making it illegal o haro o1 kill them. Golden Eagles
are protected under the Bald and Golden Eagle Protection
Act. Golden Eagle are slso protected under the Pederal
Migretory Bird Trealy Act, which forbids the killing (even
unintentional killing) of any migretory bird,

Golden Eagles typically prefer open ternain, such as the roll-
ing hills of sastern Alameda County. The open grasslands,
scattered caks, and bountiful prey make this area ideal habi-
tat for Golden Eagles. Today, it suppotts the highest-known
density of Golden Eagle nesting territories in the world,

Conservation [ssues

Every year, an estimaled 75 o 110 Golden Eagles are killed
by the wind turbines in the Allamont Pass Wind Resource
Area (APWRA). Some lose then wings, others are decapi-
tated. and still others are cut in hall The lethal turbines have
been reduced from 8,000 o less than 5,000 which are still
arraved across 50,000 acres of rolling hills in northesstern
Alameds and southeasiorn Contia Costs counties. The
APWRA, buill in the 1980s. was one of the Hirst wind ensrgy
sites inthe LS. Atthe time, no one knew how deadly the
trbines could be for birds. Few would now deny, however,
that Altamnont Fass is probably the worst sife ever chosen for
a wind energy project According 1o a 2004 California En-
ergy Commission (CEC) report, as many as 380 Burrowing
Owis (also a stale-designaied species of special concern),
300 Hed-tailed Hawks, and 333 American Kestrals are killed
svery year The most recent study by D Bhawn Smallwood,
a member of the Altamont Scientific Beview Commitlee o
fimates that approximalely 7,600-6 300 birds are Killed here
each yeer. (Smallwood 2010

in 2004, Golden Gate Audubon joined four other Bay Area
Audubon chapters (Marin Audubon, Santa Clara Valley
Audubon, Mt Diablo Audubon, and Ohlone Audubon) and
Center for Biolngical Diversity and Californians for Benew-
abile Energy (CARE) in challenging the renews! permits for
this facility. The Audubon/CARE CEQA lawsuit settled, with
terms requining the wind companies to reduce avian morial
ity by 50% within thres yesrs and io complets g comprehen:
sive conservation plen to govemn operalions in the Allamont

Hedueing the kill entirely may not be possible as long as
the wind turbines continue to operate at Allamont. However,
significant progress can be made. The CEC estimates that
wind operaiors could reduce bird desths by as much as 50
percent within three vears-the gosl stated in the settlement
agreement-and by up fo 85 percent within six years-all
without reducing energy oulput significantly al APWRA
These reductions could be achisved by removing furbines
that are the most deadly to birds and shutting down the
turbines during four winter months when winds are the least
productive for wind snergy, combined with some additional
meastres. Anecdotal dais indicale there mav nothe a
substantial improvement for Golden Eagles and there may
actually be much higher mortality for bats.

Golden (Gate Audubon is working with Alameda County to
ensure that the permits granted fo the wind industry achieve
reductions in bird moriality, in addition fo other require-
ments that will help address the unaccepiable bird kills at
Altamont Pass over the long term. Pursuit of clean energy
technology. when done carrectly, can help reduce the risk
of global warming and its impacts on wildlife.

Written by the Golden Gafe Audubon Sociely,




LIGHTING TREATMENTS

While the ultimate cause of collisions are invisible
surfaces, light pollution can increase risk. Night
rigrants depend on starlight for navigation, and
brightiy-lit buildings can draw them off course. Once
within the aura of bright lights, they can become
disoriented, and may collide with buildings, or may
fly in circles around the light source, until they drop 1o
the ground from exhaustion, having expended their
lirnited energy reserves needed to complete their
migration. Architects and building owners should
collaborate 1o address the two key lighting issues:
design and operation.

Eliminating unnecessary lighting is one of the easiest
ways 1o reduce bird collisions, with the added
advantage of saving energy and expense. As much
as possible, lights should be controlled by maotion

N

REDUCE: UNNEQESSARY INTERIOR LIGHT

SAN FRANCISCO PLANNING DEPARTMENT V 11.30.2011

sensors. Building operations can be managed to
eliminate or reduce night lighting from activities near

and consider filters or special bulbs 1o reduce red
wavelengths where lighting is necessary. Strobe
fighting Is preferable to steady burning lights. Exterior
light fixtures should be designed to minimize light
escaping upwards. Mation detectors are thought to
provide better security than steady burning lights,
because lights turning on provide a signal, and
because steady lights create predictable shadows.

Spill Ligh

Useful Light
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The built environment should be designed o minimize light
pollution including: light trespass, over-llurmination, glare, light
clutter, and skyglow while using bird-friendly lighting colors
when possible (Poot et al. 2008).

- Avold uplighting
- Avold light spillage

-+ Use green and blue lights when possible

Unneeded interior and exterior lighting should be turned off
from dusk to dawn during migrations: February 15 through
May 31 and August 15 through November 30. Rooms where
interior lighting is used at night should have window coverings
that adequately block light transmission, and motion sensors
or conrols 1o extinguish lights in unoccupied spaces. Event
searchlights are strongly discouraged during these times.

Several cities, including San Francisco, have launched
citywide efforts to reduce unneeded lighting during migration.
i addition to saving birds, these “Lights Out” programs save
a considerable amount of energy and reduce pollution by
reducing carbon dioxide emissions. The savings for a building
can be significant. One participating municipal building in the
Toronto Lights Out program reported annual energy reductions
FREFERARD HISCOURAGED worth more than $200,000 in 2008.

Lights Out requires that building owners, managers, and
tenants work together (o ensure that all unnecessary lighting
is turned off during Lights Out dates and times (during spring
and fall migration February 15th through May 31st and August
15th through November 30th). Best practices for lighting
include turning off unnecessary lights after dusk and leaving
the lights off until dawn. I inside lighis are needed, window
coverings such as blinds or drapes should be closed.
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When discussing human-caused threats to birds,
the US Fish and Wildlife Service reporis “that

the incidental, accidental or unintentional take of
rigratory birds is not permitted by the Service and
is a criminal violation of the Migratory Bird Treaty
Act” but that the Service first atfemnpis to work with
industries and individuals who unintentionally cause
bird death before pursuing criminal prosecution (US
Fish and Wildiife Service 2002).

Several major cities are addressing the issue through
local legislation.

- Chicago: In July of 2008, Cook County, Hlinois,
which includes Chicago, passed an ordinance
requiring that all new buildings and major renova-
tions incorporate design elements 1o reduce the
likelihood of bird collisions. This ordinance estab-
lished Chicago as the first major jurisdiction with a
requirement for bird-safe elements. Other nearby
local jurisdictions, such as Highland Park, are
also following suit with new bird-safe architecture
recjuirements.

= Toronto: This effort has evolved from voluntary
ratings and incentive program to bird-friendly
consiruction guidelines that became mandatory
at the beginning of 2010. The bird-friendly guide-
lines were integrated into Toronto’s local Green
Development Standard, required for nearly all
new construction. In addition, the City of Toronto
offers an acknowledgement program that offers
incentives to developers and building owners
and managers who implement the Bird-Friendly
Development Guidelines. Once a development
has been verified by City staff as “bird-friendly”,
the City provides the owner with an original print
by a local artist and the building may be marketed
as “bird-friendly.” A bird-friendly designation could
give these buildings a competitive advantage
by identilying these features to an increasingly
environmentally concerned and aware market-
place. Toronto also has had great success with

SAN FRANCISCO PLANNING DEPARTMENT V 11.30.2011

their Lights Out program which has been in effect
since 2006. (See images on page 36.)
Minnesota: As of 2009, the State of Minnesota
requires that all state owned and leased buildings
turn off their lights at night during migration. As of
June, 2011, bird-safe building criteria are being
developed for incorporation info the State of
Minnesota Sustainable Building Guidslines,

Michigan: Since 2006, the govermnor of Michigan
has issued an annual proclamation, dedlaring
“Safe Passage” dates during spring and fall
migration, when buildings managers are asked to
turn off lights at night.

Mationally: In April 2011, Congressman Mike
Quigley introduced a bill (H.R. 7643) into the U5,
Congress that, if passed, would mandate bird-
friendly construction practices for federal buildings.
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What is a “location-related” hazard?

Ly
LO

Buildings located inside of, or within a clear flight path of less than 300 fest
from an Urban Bird Retuge (defined below) require treatment when:

New buildings are constructed;

- Additions are made to existing buildings (Note: only the new consiruction will reguire treatment);
or

Existing buildings replace 50% or more of the glazing within the “bird collision zone” on the
fagade(s) facing the Urban Bird Refuge.

R se0 Open spaces 2 acres of
- The portion larger dominated by vegetation, including
of buildings most vegetated landscaping, forest, meadows,

likely to sustain grassiand, water features or wetlands {line 5
bird strikes. This on page 38); open water {line 6 on page 39},
area begins at and green rooftops 2 acres or greater (line 7
grade and extends e i) page 39).
upwards for 60 :

feet. This zone also
applies to glass
facades directly
adjacent to large
landscaped roofs
(two acres or larger)
and extending
upward 60 feet
from the level of the
subject roof.
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What requirements apply to a “location-related” hazard?

. Buildings located inside of or within a clear flight path from an Urban
Bird Refuge shall implement the following applicable treatments for facades facing an Urban Bird Refuge.

. Bird-Safe Glazing Treatment is required such that the Bird Caollision Zone consists
of no more than 10% untreated glazing. Building owners are encouraged to concentrate permitted irans-
parent glazing on the ground floor and lobby entrances to enhance visual interest for pedestrians.

o Minimal lighting shall be used. Lighting shall be shielded. No uplighting shall be used.
No event searchlights should be permitted for the property.

: Sites should avoid horizontal access windmills or vertical access wind generators that
do not appear solid.*

Selutian: Visual Lolution: Lse Sedution: Scresn
MNoise of plassic films, serim # friczing
diachrote coarings
and tinks on facads

5o

Soleness usey sxlermnal soresns
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* The Planning Commission adopted a policy that would prohibit nonsolid or horizontal-axis wind generators via Resolution No.
18383. However, Ordinance No. 189-11, as adopted by the Board of Supervisors, does not expressly prohibit specific types of wind
generators. Instead, the Planning Code requires that proposals for wind generation undergo individual projeci review to evaluate
theilr specific risk to birds.
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What is a “feature-related” hazard?

; i Faature-d srek: Certain potential bird traps are hazardous enough

o necessitate treatment, regardless of building location. A building-specific hazard is

a feature that creates hazards for birds in flight unrelated to the location of the building.
Building feature-related hazards include free- standing clear glass walls, skywalks,
greenhouses on rooftops, and balconies that have unbroken glazed segments 24 square
feet and larger in size. (See citywide bird-safe checldist, lines 19-22 on page 39). These
features require treatment when:

New buildings are constructed;

Additions are made to existing buildings (Note: only the new construction will
require freatment).
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What requirements apply to a “featured-related” hazard?

atmant saiure- Hazareks - Regardless of whether the site is located inside or
adjacent to an Urban Bird Refuge, 100% of building feature-related hazards shall be treated.
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s Certain exceptions apply to the afore-
controls.

Q

menhone

: . Treatment of
repla@emeni gld 8 facadm for structures designated
as City landmarks or within landmark districts
pursuant to Article 10 of the Planning Code, or
any building Category -1V or Calegory V within a
Conservation District pursuant to Article 11 of the
Flanning Code, shall conform to Secretary of Interior
Standards for Rehabilitation of Historic Properties.
Reversible freatment methods such as netting,
qiasg films, grates, and screens are recommended.
Netting or any other method demonstrated io protect
historic buildings from pest species that meets the
Specifications for Bird-Safe Glazing Treatment stated
above may also be used to fulfill the requirement.

. Residential buildings less
than 45 feet in he|ght within R-Districts that have
an exposed facade comprised of less than 50%
glass are exempt from new or replacement glazing
treatments, but must comply with feature-related
and wind generation requirements below.

Residential buildings

The Zoning Administrator may either
waive requirements for Location-Related Hazards or
Feature-Related Hazards or madify the requiremenis
to allow eguivalent Bird-Safe Glazing Treatments
based upon the recommendation of a qualified
biologist.

SAN FRANCISCO PLANNING DEPARTMENT V 11.30.2011

WIthm R D|str|cts that are less than 45 feet in height
but have a facade with a surface area of more than
50% glass, must provide glazing treatments for
location-related hazards such that 95% of all large,
unbroken glazed segments that are 24 square feet
and larger in size are treated.

& MNaw York voluntssr sxs ng & window canually,

; w: Bird-safe glazing
freatment may mciudc fnttmq, netling, permanent
stencils, frosted glass, exterior screens, physical grids
placed on the exterior of glazing or UV patterns visible
to birds. To qualify as Bird-Safe Glazing Treatment,
vertical elements of the window patterns should be at
least 1/4 inch wide al a maximum spacing of 4 inches,
or have horizontal elements at least 1/8 inch wide at a
maximum spacing of 2 inches (Klem 2009.)
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The Planning Department will partner with the Golden
Gate Audubon Society to conduct outreach on
bird-safe building practices. Staff will work collabora-
tively 1o increase awareness of bird/building issues,
and disseminatle educational materials on design and
freatment options. A public education effort will proac-
tively increase awareness of the issues and slriive to
make bird safety practices & part of the construction
lexicon within this highly urbanized area. Developers,
architects, planners, property owners, businesses,
city residents and youth groups are encouraged

to contact the Department about educational
proegrams. Gurriculum will include education about the
standards for bird-safe buildings and exploring citizen
involvermnent of monitoring bird/building collisions as
well as general advocacy for bird conservation.

Owners of new buildings and buildings proposing
major renovations with a fagade of greater than
50% glass are encouraged o evaluate their building
against the Bird-Safe Building Checklist (pages
38-39) and provide future tenants with a copy of
this document. Although requirements only apply

to the most harzardous conditions, building owners
and architects can become more aware of potential
hazards and treaiments. With the support of building
owners who help educate future tenants, the people
of San Francisco would become better educated
about ways to enhance bird safety,

Building owners can help make their buildings

safer by evaluating the risks of their buildings and
retrofitting buildings with known hazards. Engaging

in conservation measures outlined in this guide and
granting access to collision monitoring groups help o
address the issue and increase our understanding.
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The following treatments are encouraged to enhance
bird safely, in addition 1o meeting reguirements:

bird-safe treatments on building facades
above the minimum height requirements.

i

B snitsl latticework, grilles and
cother devices, both functional and decorative,
outside the glass or integrated into the glass
spacing requirements;

: 51 should be
located directly adjacent to glazing {(with 3 feet)
to slow birds down on approach, or placed far
enough away 1o avoid reflecling canopies in the
glazing.

e
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Some of the most effective freatments for making
buildings bird-safe are those that require the
cooperation of building owners and tenants.

For this reason, the City should contfinue to use
and should expand a “carrct’™based sysiem io
widely encourage participation in bird-safe efforis.
San Francisco’s existing Lights Qut for Birds
Program seeks 1o educate residents and provide
recognition of voluniary bird-safe measures. Since
2008, the City has urged building owners and
managers 1o turn off unnecessary interior and
exterior lights. Twenty-two of the City’s forty-four
tallest buildings have been asked 1o participate.

) ) o Graatsr Somus
To raise bird-awareness of building ccoupants,

building owners may supply tenants with copies
of this booklet. Building occupants can help make
buildings bird-safe through the following good
practices:

== Interior plants should be moved so as notto be
visille from the outside,

- Consider limiting nighttime building use by
combining motion operated light sensor with
daytime cleaning services. This combination
will reduce light pollution and increase energy
conservation.

- Where interior lighting is used at night, window
coverings should be closed to block light
fransmission adequately.

- Consider seasonal migration needs. Unneeded
interior and exterior lighting should be turned
off from dusk to dawn from February 15
through May 37 AND August 15 through Wastern Sandmiper
MNovember 30.

SAN FRANCISCO PLANNING DEPARTMENT V 11.30.2011
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Project Safe Flight in Manhattan has collected and
documented over 4,000 dead and injured birds since
1997, In 2009 the Chicago Bird Collision monitors
recovered mote than 6,000 dead or injured migratory
birds from more than 100 different species. In Toronio,
Fatal Light Awareness Program {(FLAP) volunteers patrol
Toronta's downlown core in the early morning hours
rescuing live birds and collecting the dead ones since
1993, In the summer of 2010, the Cregon Zoo funded a
six-week sunrise study of Porfland’s newest and fallest
buildings where volunteers collected dead and injured
birds. Audubon Minnesota has collected over 3000 birds

of 110 species from monitoring efforts between 2007-2011.

Aside from regular collection of injured or dead migratory
birds throughout the City by San Francisco Animal Care
and Control staff and bird group volunieers, the only
targe bird/building monitoring program currently being
conducted by the California Acadermny of Sciences, read
more on page 14 (Flannery 2071). Additional regular
monitoring of the hazard in San Francisco is needed 1o
help in the evaluation of local conditions and refinement
of appropriate controls. Collaborations between building
owners and bird-research groups should be encouraged
to help increase our understanding of San Francisco’s
unigue conditions. With the publication of this document,
the City calls for more local research fo help achieve

the goal of better characterizing the problem on a local
level, as well as for testing of new bird-safe technologies
that could be utilized along with those that are already
available.

Report injured birds found oidzide of buildings by
emailing safeblrds@goldenyateaudubon.org

or by calling Golden Gate Audubon Society st
(510) B4%-6551 with the following information:

Date!

Time:

Address including cross sheets:
Location detfsails:

Species of bird, i known!

Male or fermale, i known!

Adult or juvenile bird i known,
Condition of bird:

Did you see or hear the collision?
it 50, please provide a description:

Weathar:

Please email a photo of the bird and buiiding it
possible, i the bird appears to be injured, call
San Francisco Animal Care and Control &
{415} 554-9400 and record the date and tims you
called,

oring may roveal other
nectropiest migrants passin
dense core.

through the Ciy's
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The Golden Gate Audubon Society, Pacific Gas and Electric Company and the San Francisco Department of the
Environment administer “Lights Out for Birds — San Francisco.” This voluntary program helps building owners,
managers and tenants save energy and money while protecting migratory birds. Lights Out for Birds asks partici-
pants 1o turn off building lights during the bird migration (February through May and August though November each
year).

“Participants in the Lights Cut for Birds program can save natural resources, money, and birds by turning off lighting
after dusk each evening and leaving lights off until dawn,” said Mike Lynes, Conservation Director for Golden Gate
Audulbon. "Over 250 species of birds migrate through San Francisco in the spring and fall, and many that migrate
at night can become confused by the City’s lights and collide with tall buildings and towers. The Lights Out for Birds
program can reduce bird deaths while cutling energy costs and saving pariicipants thousands of dollars each year”

The North American Bird Conservation
Initiative—a joint effort of federal
agencies and nonprofit conservation
organizations—released the “2009
State of the Birds” in which it reported
that the majority of migratory birds in
North America are suffering significant
population declines due 1o human-
induced causes, including habitat loss
and collisions. In addition to window
freatments o reduce daytime collisions,
effective Lights Out programs can help
stem these population declines.

Participants in the Lights Out for Birds
program also gain significant financial
benefits. Building operators and tenants
have reported significant savings on
energy bills as a result of participation—
one business in Toronto reported a
savings of $200,000 in 2006. In 2010
Mayor Gavin Newsom anncunced energy
efficient retrofit funding for 2,000 small to
mid-sized businesses and 500 homes. By
installing timers or motion detectors and
turning off unnecessary lights, building
owners and operators can significantly
reduce their energy bill. Reduced energy
consumption decreases overall green-
house gas emissions, which is essential
in the effort to combat climate change.

San Francisco was one of the first cities
to implement a Lights Out program in
2008, Now aver 21 cities in the US and
Canada have a Lights Cut program.
Conservationists hope that the program
extends 1o every major city in North - ‘ . S _
America, 1o save bide, energy and *j:};jk%ifii isgi:iﬁfi:gf\sSan F;iz ; ca: pffsg;am spf es(\ijﬁij;
money. e able 10 ses seasonsl oby sen our shyiine Hgbs up in nonsmibgratorny
rnondhs and dims doswn during migrstion,
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Building owners, managers and tenants interested in an
energy evaluation and current rebates should contact
the San Francisco Department of the Environment or a
PG&E representative. For more information on how 1o
participate in the program and to learn about local bird
populations and how o help, contact the Golden Gate
Audubon Sociely at (510) 843-8551.

101 California Strest

Allstesl Inc.

Barker Pacific Group, Inc ABUVE: Rescusd thrush resting sefely in the hand of a Chivage Bird
: Colliglon Monitor volurgesr.

MNew Resource Bank

Pacfic Gas and Eleciric Company

San Frencizco Department of the Environment

Tishman Speyer

San Francisco building owners who implement Bird-Safe freatments are sitrongly encouraged o sesk recognition
under the City’s new Bird-Safe Building Certification and Acknowledgement Program. Buildings which avoid creating
hazards or implement bird-safe treatments as identified in this document would be acknowledged by the City and
could be marketed as such. Three levels of certification will be offered:

Bird-Safe Building:

The bullding mests the minimum
conditions for bird-safety. This
leval focuses on ensuring "bird-
hazards” and "bird fraps” are not
created or are remedied with bird-
safe treatments,

The program will be administered by the Planning Department. Buildings that qualify will be awarded plaqgues and
public recognition through the City's websile and outreach materials. To find cut if your building qualifies for Bird-Safe
Certification, fill out the attached Bird-Sale Building Checklist on pages 38-39 of this document and contact the
Planning Department at (415} 558-6377.
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Use of this checldist: This checklist serves three purposes: 1) assessing risk factors and determining risks
which must be addressed by the reguirements; 2} increasing awareness of risk factors that are de minimis and
dor’t require treatment; and 3) evaluating buildings for certification as a bird-safe building.

f s The conditions that warrant special concern in San Francisco
are dessgnated by rnd uhaded boxes These red boxes indicate prohibited building conditions or conditions which are only
permitted if the glazing is installed with bird-safe glazing treatments. if the project combines a glass facade with a high-risk loca-
fion (“location-related hazard”, line 5-7), glazing treatments will be required for the facade(s) such that the amount of untreated
glazing is reduced to less than 10% for the fagade facing the landscaping, forest, meadow, grassiand, wetland, or water. if a
project creales a new bird-trap or “feature-related hazerd” (lines 18-22) or remodels an existing feature-related hazard, bird-safe
treatmeant will be required.

i Owners of buildings with a facade of greater than 50% glass (lines 8 -10} are strongly encouraged
to evaluate the building against the checklist and to help provide fulure tenants with copies of this guids. Use this checldist o
evaluate design strategies for building new structures and refrofitting existing buildings throughout the City. This checkdist sum-
marizes conditions that could contribute io bird mortality and will help o identify the potential risks. Interesied neighborhood
groups and trade associations are encouraged o contact the Department for suggestions on how o proactively increase aware-
ness of the issue and make bird safety practices a part of the construction lexicon.

. Project sponsors interested in submitting a project for “Bird-Safe Ceriification” may use this form. The
Depariment will pariner with local artists to produce appropriate ariwork and/or plagues fo acknowledge those who actively
seek {o reduce bird collisions on their property. The ratings system will create tiers ceriification o recognize projects that meet
minimum requirements as wall as those projects that exceed the requirementis.

Potential Risk Faclors:
These shade indicate factors
that may present hazards

to birds. Note: actual risks
vary greatly depending upon
building and site-specific
variables.

By checklng all of the boxes for one (or more) of these colors on the Bird-Safe Bu1ldmg
Checklist (page 39), a building owner is eligible to apply to the Planning Department for Bird-
Safe Building Certification.

Bird-Safe Building

Certification and Bird-Safs Building

Acknowledgement: Buildings
which avold creating hazards

or which enhance bird safety
with treatments identified as
effective in this document would
be acknowledged by the City
and could be marketed as such.
This document proposes three
levels of certification by the City.
Certification is defermined by
applying the checklist criteria.

SAN FRANCISCO PLANNING DEPARTMENT V 11.30.2011

The building meels
the minimum
conditions for bird
safety. This level
focuszes on snsuring
“Birck-hazards” and
*bird traps’ are

not created or are
remadied with bird-
safe treatments.




BIRD-SAFE BUILDING CHECKLIST

Using the key on the prior page, complete this checklist as a guide to help evaluate potential bird-hazards or eligibility for Bird-Safe
Building Certification.

(RN 40

is the structure located within a major migralory route? (All of San Francisco is on the Pacific Fiyway)

is the location proximate to a migratery stopover destination? (Within 1/4 mile from Golden Gate Park, Lake M orthe

Presidio}

is the structure location in a fog-prone area? (V 172 mile from the

an or bay)

Is the structure located such that lamge windows greater than 24 square feet will be oppostie of, or will reflect interlock-
ing free canopies?

ey ST
AREF-RRRN T FINN

is the structure inside of, or within a distance of 300 feet from an open space 2 acres or larger dominated by vegeta-
tion? (Requires treatment of glazing, see page 28}

is the structure located on, or within 300 feet from water, waler features, or wellands? (Requires treatmeant of glazing,
ses page 28}

o,

Does the structure feature an above ground or roofiop vegetated area two acres or greater in size? (R treatment

of glazing, ses

I

is the overall quantity Less than 10%7
of glazing asa
percentage of fagade: #More than 50%? (Pesid

eniial B in R-Distri

freal 95% of unbwoken glazed segments

(Risk increa 24 squaie feel or greater in size il within 306 feet of ¢ yan Bird Refuge )

amount of g G

Will the glazing be More than 50% glazing fo be replaced on an exdsting bird hazard (including both feature-

replaced? refated hazards as described in lines 19-22 and location-refated hazard as described in lines
4-737? (Requires treatnent see pages 29 and 31

is the quality of the rernove indoor bird-atiractions visible from outside the windows.)

glass best described

as:

Mirrored or visible light reflectance exceeding 30%. (Prohibited by Planning Code )

is the building’s glass treated with bird-safe treatments such that the “collision zone” eontains no more than 10%
untrested glazing for identified “location-related hazards” (lines 4-7) and such that 100% of the glazing on “feature-
related hazards”™ (lines 18-22) is treated?

is the building’s glass treated for required “bird hazards” (as described in fine 13) gnd such that no more than 5% of
the collision zone {lower 60} glazing is unireated but not for the entire building?

the exposed facade is left untreated?

is the building facade well-articulated (as opf d to fial in appearance)?

is the building’s fenestration broken with mullions or other treatmenis?

Boes the building use unbroken glass at fower levels?

Boes the structure Free standing clear-glass walls, greenhouse or other clear barriers on roofiops or balco-
contain a “feature- nies?

refated” hazard or {Prohibited unless the glazing is treated with bird-safe applications )

potential “bird trap”

such as: free standing clear-glass landscape feature or bus sheliers?

{Prohibited unless the glazing is treated with bird-sate applications )

Glazed passageways or lobbies with clear sight lines through the building broken ondy by
glazing?

Transparent bullding comers?

Bearegd P

Boes the structure, si 2 or #ed within 300 feet of an Ur

ping feature uplig

Does the structure minimize light spillage and maximize light shielding?
Does the struciure use interior “lights-out” molion sensoms?

ized to levels

230

bs night i d for security?

Does the structure use decorative red-colored lighting?

Will the building participate in San Fy isco Lights Dut during the migeration sessons?
{February 15-May 31 and August 15- November 30}

To achieve “sterling” certification the building roust part

ate in year-round best managament practi

Does the struclure fealure roofiop antennae or guy wires?

Boes the structure feature horizontal access wind generators or non-solid blades?

Boes the budlding owner agree {o distribule San Franciseo’s Bird-Safe Buliding Standards {o fulure § is?

Authorized Signature X Date:
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