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Introduction

under the Endangered Species Act. But listing of the polar bear under the Endangered Species

Act, while hugely significant both legally and politically, will not in and of itself save the polar
bear or its Arctic sea-ice habitat. In September 2007, the same month that Arctic sea ice reached a
new record minimum extent, government scientists predicted the polar bear would be extinct in
Alaska by 2050 if current greenhouse gas emission trends continue.

I n early 2008, the polar bear will likely be formally declared “threatened” or “endangered”

Predictions of polar bear
extinction by 2050 may be
optimistic. Recent reports
from scientists indicate that
global warming impacts are
occurring earlier and more
intensely than previously
projected. Nowhere is this
more apparent than in the
Arctic where, in 2007, sea-ice
extent shrank to a record one
million square miles below
the average summer sea-ice
extent of the past several
decades, reaching levels
not predicted to occur until
mid-century. Not only does
the impending loss of Arctic Photo (c) Thomas D. Mangelsen/Imagesofnaturestock.com
sea ice mean the loss of an
entire ecosystem, it will also greatly amplify warming impacts on a global level due to the greater
absorption of the sun’s energy by open water compared to reflective ice.

The rapid melting of the Arctic should be seen as an early warning of the broader climate crises
to come if the United States and the world do not respond to global warming with the necessary
urgency. Instead, like beachgoers chasing receding ocean waters to gather exposed shellfish just
before a tsunami, nations and industry are racing to the newly ice-free areas to stake claims for
fossil fuels and shipping routes that would lead us further down the path to climate catastrophe.

The situation in the Arctic has reached a critical threshold. But with immediate action it is still
possible to slow the melting of the Arctic. In addition to broader local, national, and international
e orts to reduce U.S. and global carbon dioxide (CO2) emissions, saving the Arctic requires
prompt reductions of other greenhouse gases, along with specific e orts to address direct threats
to the region from industrial activities such as oil development and shipping. Reducing emissions
of methane and black carbon, which both have short atmospheric lifetimes and a large warming
impact on the Arctic, is a critical component of any e ective action plan. Immediate methane
and black carbon emissions reductions can buy the world a li le more time to achieve the deep
reductions in CO2 emissions that are necessary to protect the Far North. But the window of
opportunity to act, like the ice, is shrinking rapidly.
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|. The Polar Bear, Global Warming, and the

Endangered Species Act

upon Arctic sea-ice habitat for survival.

Polar bears need sea ice as a platform
from which to hunt ringed seals and other
prey, to make seasonal migrations between the
sea ice and their terrestrial denning areas, and
for other essential behaviors such as mating.
Unfortunately, the polar bear’s sea-ice habitat is
literally melting away.

P olar bears are completely dependent

Global warming is impacting the Arctic
earlier and more intensely than any other area
of the planet. In parts of Alaska and western
Canada, winter temperatures have increased
by as much as 3.5° C in the past 30 years
(Rozenzweig et al. 2007). Over the next 100
years, under a moderate emissions scenario,
annual average temperatures in the Arctic are
projected to rise an additional 3-5°C over land
and up to 7° C over the oceans (Meehl et al.
2007).

This rapid observed and projected warming
is reflected in the devastating melt of the Arctic
sea ice, which is highly sensitive to temperature
changes. Summer sea-ice extent reached an
unpredicted and u erly stunning new record
minimum in 2007 (NSIDC 2007a,b; Figures 1,
2). At 1.63 million square miles, the minimum
sea-ice extent on September 16, 2007 was about
one million square miles: below the average
minimum sea ice extent between 1979 and 2000
(NSIDC 2007a). The 2007 minimum was lower
than the sea-ice extent most climate models
predict would not be reached until 2050 or
later. Leading sea ice researchers now believe
that the Arctic could be completely ice free in
the summer as early as 2030 (NSIDC 2007b).

Climate change in the Arctic has reached
a critical threshold, and the future of the ice-
dependent polar bear is grim. Even short of

Figure 1. Arctic Sea Ice Extent on September 21, 1979

Image source: NASA/Goddard Space Flight Center Scientific
Visualization Studio

Figure 2: Arctic Sea Ice Extent on September 14, 2007

Image source: NASA/Goddard Space Flight Center Scientific
Visualization Studio

complete disappearance of sea ice, projected
impacts to polar bears from global warming
will a ect virtually every aspect of the species’
existence. These impacts include a shortening
of the hunting season caused by delayed ice
formation and earlier ice break-up, resulting

in reduced fat stores, deteriorated body
condition, and subsequent reduced survival
and reproduction; increased distances between

L One million square miles is equal to about the area of Alaska and Texas combined.
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the ice’s edge and land,
making it more di  cult for
bears to reach preferred
denning areas; increased
energetic costs of traveling
farther between ice and land
and through fragmented
sea ice; and reduction in
ice-dependant prey such as
ringed seals and bearded
seals (Derocher et al. 2004).
Global warming will also
increase the frequency of
human-bear interactions, as
greater portions of the Arctic
become more accessible to
people and as polar bears
are forced to spend more
time on land waiting for ice
formation (Derocher et al.
2004). More human-bear
interactions will almost
certainly lead to increased
polar bear mortality.

Five of the world’s polar bear populations
are now classified as declining, with a 22%
decline—from 1,194 bears in 1987 to 935
bears in 2004—in Canada’s Western Hudson
Bay polar bear population (Aars et al. 2006).
Recently, reports of polar bear drownings,
cannibalism, and starvation have increased
(Amstrup et al. 2006; Regehr et al. 2006; Aars
et al. 2006). With the amount of, location of,
and access to their ice-dependent seal prey
changing rapidly, polar bears are increasingly
vulnerable to starvation.

Figure 3 shows a polar bear in the final
stages of starvation. This photo was taken on
September 4, 2007 on the Caniapiscau River
in Canada, 160 km inland from Ungava Bay.
While we cannot say for sure that this bear
starved to death as a direct result of global
warming, as we do not know the bear’s history
or origin, we do know that global warming will
increase the number of bears that su er this
fate. We also know that we have the power
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Figure 3: Polar Bear in the Final Stages of Starvation

photo © Heiko Wi enborn

to limit the number of polar bears that starve,
drown, and resort to cannibalism, and to save
the species from extinction by immediately
reducing greenhouse gas pollution.

The Center for Biological Diversity
submi ed a petition to the Secretary of the
Interior and U.S. Fish and Wildlife Service
to list the polar bear under the Endangered
Species Act due to global warming on February
16, 2005, motivated by the urgent need to
reduce greenhouse gas pollution and otherwise
protect the species. The Endangered Species
Act is our nation’s safety net for plants and
animals on the brink of extinction, and our
strongest and best law for the protection of
imperiled wildlife. The Endangered Species
Act listing process has already benefited the
polar bear, will provide additional protections
once the species is formally listed, and is a key
component of saving the species.
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Critically important for the polar bear
and any other species threatened by global
warming, the Endangered Species Act
requires that all listing decisions be made
“solely” on the basis of the “best scientific...
data available.” 16 U.S.C. 8 1533(b)(1)(A).

A decision not to list a petitioned species

is subject to judicial review. It is this “best
available science” standard that provides a
vehicle through the petitioning process to
force federal agencies to squarely address the
science of global warming. Moreover, once
the Endangered Species Act listing process is
initiated, strict timelines apply, with an initial
finding due within 90 days of the petition, a
proposed rule within 12 months of the petition
if the Fish and Wildlife Service finds that the
species meets the criteria for listing, and a
final listing determination within a year from
the proposed rule. Species do not receive
any regulatory protection under the Act until
they are o cially listed as threatened or
endangered.

A series of administrative and legal events
in the listing process have greatly increased
public awareness of the polar bear’s plight. In
December 2005, ten months a er the petition
was filed, the Center for Biological Diversity,
joined by NRDC and Greenpeace, sued the
Department of Interior for failing to issue an
initial finding on the petition. In response, a
positive initial finding was issued in February
2006, initiating both a public comment period
and full status review for the species. The
deadline for the second required finding on the
petition, due within 12 months of receipt of the
petition, was only one week away at the time
the first finding was made. The lawsuit was
ultimately se led with a court-ordered consent
decree se ing a deadline of December 27, 2006
for the Fish and Wildlife Service to make the
second determination.

On December 27, 2006, Secretary of Interior
Dirk Kempthorne announced that listing of
the polar bear is warranted and that the Fish
and Wildlife Service would be publishing a

Center for Biological Diversity

proposed listing rule. The proposal to list the
polar bear was greeted by worldwide media

a ention, resulting in over 250 television
stories, more than 1000 print stories and over
240 editorials. Over 600,000 comments were
submi ed during the public comment periods
on the proposal. The final listing determination
is due on January 9, 2008.

Once the polar bear is listed, the
Endangered Species Act requires the Fish
and Wildlife Service to identify and designate
critical habitat, convene a recovery team and
develop and implement a recovery plan.
Additionally, the requirement for federal
agencies to avoid jeopardizing the species,
and a prohibition against unpermi ed take
(harm and harassment), will take e ect.
These regulatory protections should provide
substantial benefit to the polar bear (Cummings
and Siegel 2007). While the polar bear has yet
to receive any actual legal protection as a result
of the Endangered Species Act listing process,
the process has already played an important
role by being a catalyst to focus significant new
scientific, public, and political a ention on
the problem of the melting Arctic and global
warming.

The listing process has prompted research
and analysis on the future of the polar bear, its
sea-ice habitat, and the Arctic more generally.
Most important among these research
e orts are the recent reports released by the
Department of Interior’s U.S. Geological Survey
(USGS). The Fish and Wildlife Service asked
the USGS to do the following in support of
the listing process: (1) develop population
projections for the Southern Beaufort Sea
polar bear population and analyze existing
data on two polar bear populations in Canada;
(2) evaluate northern hemisphere sea-ice
projections, as they relate to polar bear sea-
ice habitats and potential future distribution
of polar bears; and (3) model future range-
wide polar bear populations by developing a
synthesis of the range of likely numerical and
spatial responses to sea-ice projections. The
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USGS produced nine administrative reports
addressing these questions and in doing so
significantly advanced the understanding of
sea-ice loss and its implications for polar bears.

The USGS conducted polar bear population
modeling based on 10 climate models that
most accurately simulate future ice conditions.
The USGS used the Intergovernmental Panel
on Climate Change (IPCC) A1B “business as
usual” scenario of future emissions to run
the climate models. In the A1B scenario,
atmospheric carbon dioxide concentrations
reach 717 parts per million by 2100. These
sea-ice projections were used in a number of
applications, including in a Bayesian Network
model developed by the USGS to most
accurately project the future range-wide status
of the polar bear. The results are disturbing.

The USGS (Amstrup et al. 2007) projects that
two-thirds of the world’s polar bears, including
all of the bears in Alaska, will be extinct by
2050. The *“good news” is that polar bears may
survive in the high Canadian Archipelago and
portions of northwest Greenland through the
end of this century. However, their extinction
risk is still extremely high, at over 40% in
the Archipelago and over 70% in northwest
Greenland (Amstrup et al. 2007: Table 8).

Moreover, the USGS emphasizes repeatedly
that because all of the available climate
models have to date underestimated the actual
observed sea-ice loss, the assessment of risk to
the polar bear may be conservative. Perhaps
most worrisome is the observation that part of
an area in the Canadian Archipelago expected
to provide an icy refuge for the polar bear in
2100 lost its ice in the summer of 2007.

The USGS projections of polar bear
extinction risk are based on the IPCC A1B
“business as usual’ scenario, near the center
of the distribution of all IPCC scenarios,
in which atmospheric carbon dioxide
concentrations reach 717 parts per million by
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2100 (Nakicenovic 2000). If future emissions
meet or exceed the A1B scenario, the

eventual extinction of polar bears is virtually
guaranteed, as extinction risk will exceed 40%
even in the high Canadian Archipelago in 2100,
and warming will continue a er 2100. The
USGS reports, however, do not address the
guestion of how much polar bear extinction
risk can be reduced if greenhouse gas emissions
are curtailed significantly below those assumed
in the A1B scenario. Decreasing greenhouse
gas emissions substantially can limit the Arctic
sea-ice melt and therefore lower extinction risk
for the polar bear.

While not explicitly making an Endangered
Species Act listing recommendation, the
information contained in the USGS reports
definitively answers the question of whether
the polar bear is in fact in danger of extinction
and therefore warrants the protections of the
Act with an emphatic and distressing “yes.”
Any decision by the Fish and Wildlife Service
to deny or delay listing would be patently
unlawful. The point of the Endangered Species
Act, however, is not simply to add species to
the list, but to actually save them. If “business
as usual” emissions trends continue, the polar
bear will be driven extinct irrespective of
Endangered Species Act listing or any other
management actions. Business as usual is
simply no longer an option. If the polar bear
Is to have a future, we as a nation and as a
global community must immediately begin
implementing deep greenhouse gas emissions
reductions as well as change our management
paradigms to reflect the new realities presented
by a warming Arctic. The remainder of this
paper sets forth an action plan to do so.
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Il. Reducing Greenhouse Pollutants Rapidly
Enough to Address Arctic Melting

he essential first component of an
I action plan to save the polar bear is a
mandatory reduction in CO2 pollution.
Beginning CO2 reductions immediately and
eventually reducing them to a small fraction
of current levels so that atmospheric CO2
concentrations never rise above about 450
ppm is essential to saving polar bears. But the
Arctic has reached such a critical threshold
that CO2 reductions alone, even if undertaken
immediately and with determination, will
almost certainly not be enough to slow and
reverse the warming and melting trend. This is
because CO2, once emi ed, tends to remain in
the atmosphere for centuries (Archer 2005), and
therefore the benefits of reductions today will
not be fully felt for some time.

Our window of opportunity to save polar
bears relates to the fact that the warming
impact of “non-CO2” pollutants including
methane, tropospheric ozone, and black carbon
(soot) is larger in the Arctic than it is globally.
The non-CO2 pollutants are responsible for
at least half of the warming in the Arctic
(Hansen et al. 2007), as opposed to about 30%
globally (Forster and Ramaswamy 2007; Figure
4). Black carbon has a disproportionately
large warming impact in the Arctic, and both
black carbon and methane have much shorter
atmospheric lifetimes than CO2. This means
that immediately reducing these pollutants
can buy some desperately needed time and
presents our best opportunity for slowing and
reversing the Arctic melting before it is too
late.2

Fortunately, there are many feasible
reduction measures available today for
these pollutants, with literally hundreds of
millions of metric tons of CO2eq “no-cost”

reductions on the table, including many

that could be undertaken at a net economic
benefit (Tables 1-4, Figure 5). According to
conservative projections by the U.S. EPA, about
500 MtCO2eq of global methane emissions
reductions could be achieved globally by

2020 at a cost benefit or no cost (EPA 2006;
Table 4, Figure 7). Nearly 70 MtCO2eq of
these available reductions are in the United
States (EPA 2006; Table 2, Figure 6). The EPA
estimates total technically feasible methane
reductions for 2020 at over 2400 MtCO2eq
globally and nearly 280 MtCO2eq in the United
States, many of which can be achieved at low
cost (EPA 2006; Tables 2 and 4; Figures 6,7).

Reductions in CO2, methane, and black
carbon will have major public health benefits
as well. Many of the measures necessary to
reduce global warming pollution, including
increasing energy e ciency, increasing the use
of renewable energy and phasing out fossil
fuels, and ultimately changing our land use,
transportation, and consumption pa erns,
will improve our quality of life, improve our
economy, and make the world a healthier, safer,
and more equitable place. Congress should act
immediately to explicitly cap and then rapidly
reduce not only CO2, but also the non-CO2
pollutants.

Below we review necessary reductions in
greenhouse gas pollutants and opportunities
for targeted actions to protect the Arctic.
Further detail on mitigation strategies for
methane, black carbon, nitrous oxide, and the
high global warming potential gases is found in
Appendix A.

2 For ease of comparison, the volume of each pollutant is expressed as its “carbon dioxide equivalent” in millions of metric tons. Thus, 1 million

metric tons of methane is equivalent to 21 million metric tons of CO2 equivalent (MtCO2eq).

Center for Biological Diversity
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A. Carbon Dioxide

Because CO2 is the most important
greenhouse gas, the rapid and mandatory
reduction of CO2 emissions is the backbone of
any plan to slow the Arctic melt (Quinn et al.
2007) and thus save the polar bear. If carbon
dioxide concentrations are not controlled
soon, polar bears will have li le chance of
future survival regardless of what else is
done. Leading scientists warn that CO2
concentrations must be kept below about 450
ppm in order to keep the climate system within
the range of variability of the past 650,000 years
and minimize the chance of triggering major
climate feedbacks, such as a large-scale release
of methane from the Arctic permafrost, that
would greatly amplify anthropogenic warming
(Hansen et al. 2006; Hansen et al. 2007).
Scientists further warn that the 450 ppm limit
may need to be reduced further in the future
(Hansen and Sato in prep.). Keeping global
CO2 concentrations below 450 parts per million
would require the United States to begin
reducing its emissions quickly, and to reduce
them to 80% or more below 1990 levels by the
middle of this century.

It is essential that the United States rejoin
the U.N. Framework Convention on Climate
Change negotiating process and participate
in global solutions. The Bush administration
has been blocking progress at the international
level for over six years, and the United States
and Australia are the only developed countries
that have refused to ratify the Kyoto Protocol,
the first mandatory greenhouse gas reduction
agreement under the Framework Convention
process. The United States should commit
to meeting its Kyoto target of reducing its
emissions to 7% below 1990 levels between
2008 and 2012, and join negotiations for much
deeper emissions reductions a er 2012.

Congress must pass legislation that caps
and rapidly reduces greenhouse gas pollution
with mandatory measures. Fortunately, there
are several bills introduced that if passed,
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Figure 4: Radiative Forcing Contribution of Greenhouse
Gases (chart does not include forcing from black
carbon, which is a solid particle, not a gas)

Data from Forster and Ramaswamy 2007: Table 2.1
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Figure 5: Non-CO2 Emissions in the United States in
2010 by Sector
Data from EPA 2006

enacted, and fully enforced, would result in
emissions dropping to approximately 80%
below 1990 levels by 2050, including the Safe
Climate Act (H.R. 1590, Waxman) and the
Global Warming Pollution Reduction Act (S.
309, Sanders). The survival of the Arctic sea ice
and the polar bear depends upon one of these
bills or something similar becoming law soon.
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Figure 6: Methane Emissions and Potential Reductions for the United States in 2020
Data from EPA 2006 and Table 2
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However, the Arctic melt has advanced so
far towards a tipping point that while CO2
reductions are necessary, they are not su cient
to save polar bears. In addition to current
legislative proposals, Congress must target
other pollutants, including methane and black
carbon, to provide the necessary short-term
climate benefit to the Arctic.

B. Methane

Methane is the most important of the
non-CO2 pollutants, with a global warming
potential 21 times greater than carbon
dioxide, and an atmospheric lifetime of
12 years (Forster and Ramaswamy 2007).
Methane constitutes approximately 20% of the
anthropogenic greenhouse e ect globally, the
largest contribution of the non-CO2 gases. As
a precursor to tropospheric ozone, methane
emissions have an even more powerful
impact on climate. In the Arctic this impact
is strongest in winter months, when it can
result in an acceleration of the onset of spring
melt (Shindell 2007). Tropospheric ozone,
unlike other greenhouse gases, absorbs both
infrared radiation and shortwave radiation
(visible light). Thus, tropospheric ozone is a
particularly powerful greenhouse gas over
highly reflective surfaces like the Arctic,
because it traps shortwave radiation both as
it enters the Earth’s atmosphere from the Sun
and when it is reflected back out again by snow
and ice. Reducing global methane emissions
will reduce ozone concentrations in the Arctic,
providing a double benefit to the region.

According to conservative projections by
the U.S. EPA, about 500 MtCO2eq of methane
emissions reductions could be achieved
globally by 2020 at a cost benefit or at no
cost (EPA 2006; Table 4, Figure 7). That is the
equivalent of taking almost 90 million cars and
light trucks o the road. Nearly 70 MtCO2eq
of these available reductions are in the United
States (EPA 2006; Table 2, Figure 6). That is the
equivalent of taking over 12 million cars and
light trucks o the road. The EPA estimates
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total technically feasible methane reductions
for 2020 at over 2400 MtCO2eq globally and
nearly 280 MtCO2eq in the United States, many
of which can be achieved at low cost (EPA 2006;
Tables 2 and 4; Figures 6,7).

The EPA’s cost projections are conservative
for a number of reasons, including the use of
a 10% discount rate. Using a lower discount
rate would result in additional cost benefit or
no-cost reductions. Moreover, the EPA analysis
does not account for the value of significant
air quality and health benefits that would
accompany methane reductions. West et al.
(2006) found that reducing global methane
emissions by 20% would save 370,000 lives
between 2010 and 2030, due to the reduction
in ozone-related cardiovascular, respiratory,
and other health impacts. Methane reductions
would also decrease ozone-related damage
to ecosystems and agricultural crops (West et
al. 2006). Methane is the primary component
of natural gas, and many abatement options
include the use of captured methane to
generate energy. The benefits of displacing
other fossil fuel energy sources with captured
methane are also not captured in the EPA (2006)
analysis.

While the EPA (2006) may underestimate
available no-cost and low-cost methane (and
other non-CO2 gas) mitigation options, even
this conservative analysis shows the enormous
opportunities available to us today (Tables
1-4; Figures 6-7). These reductions can be
achieved with currently available technology,
as described in Appendix A. Moreover,
mandatory greenhouse gas regulation will
speed the development and deployment of new
technology and mitigation options, making
much deeper reductions feasible in the very
near future.

C. Black Carbon or Soot
Black carbon, or soot, consists of

particles or aerosols released through the
ine cient burning of fossil fuels, biofuels,
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and biomass (Quinn et al. 2007). Black carbon
warms the atmosphere, but it is a solid, not a
gas. Unlike greenhouse gases, which warm the
atmosphere by absorbing longwave infra-red
radiation, soot has a warming impact because
it absorbs shortwave radiation, or visible light
(Chameides and Bergin 2002). Black carbon is
an extremely powerful greenhouse pollutant.
Scientists have described the average global
warming potential of black carbon as about 500
times that of carbon dioxide over a 100-year
period (Hansen et al. 2007; see also Reddy and
Boucher 2007). This powerful warming impact
Is remarkable given that black carbon remains
in the atmosphere for only about four to seven
days, with a mean residence time of 5.3 days
(Reddy and Boucher 2007).

Black carbon contributes to Arctic warming
through the formation of “Arctic haze” and
through deposition on snow and ice, which
increases heat absorption (Quinn et al. 2007;
Reddy and Boucher 2007). Arctic haze results
from a number of aerosols in addition to black
carbon, including sulfate and nitrate (Quinn
et al. 2007). The e ects of Arctic haze may be
to either increase or decrease warming, but
when the haze contains high amounts of soot,
it absorbs incoming solar radiation and leads to
heating (Quinn et al. 2007).

Soot also contributes to heating when
it is deposited on snow because it reduces
reflectivity of the white snow and instead tends
to absorb radiation. A recent study indicates
that the direct warming e ect of black carbon
on snow can be three times as strong as that
due to carbon dioxide during springtime in the
Arctic (Flanner 2007). Black carbon emissions
that occur in or near the Arctic contribute the
most to the melting of the far north (Reddy and
Boucher 2007; Quinn et al. 2007).

Reductions in black carbon therefore
provide an extremely important opportunity
to slow Arctic warming in the short term, and
mitigation strategies should focus on within-
Arctic sources and northern hemisphere

Center for Biological Diversity

sources that are transported by air currents
most e ciently to the Arctic. Black carbon
reductions will also provide air quality and
human health benefits. Conversely, allowing
black carbon emissions to increase in the Arctic
as the result of increased shipping or industrial
activity will accelerate loss of the seasonal sea
ice and extinction of the polar bear.

Despite its significance to global climate
change and to the Arctic in particular, black
carbon has not been addressed by the major
reports on non-CO2 gas mitigation, nor is it
addressed in current global warming bills in
the 110th Congress. Black carbon reductions
are an essential part of saving the Arctic sea ice
and the polar bear, and should be addressed
by Congress in this session. Abatement
opportunities are discussed further in
Appendix A.

D. Other Non-CO2 Pollutants

Nitrous oxide and the high global
warming potential gases do not have the same
heightened impacts in the Arctic as methane
and black carbon. Nevertheless, because these
gases have high global warming potentials and
long atmospheric lifetimes, and because there
are many readily available mitigation measures
to reduce them, they present important
opportunities for reducing global warming
overall and are therefore an important part of
saving the Arctic and the polar bear.

Nitrous oxide has a global warming
potential 310 times that of carbon dioxide
and an atmospheric lifetime of approximately
114 years (Forster and Ramaswamy 2007). It
constitutes the second-largest proportion of
anthropogenic non-CO2 gases at 7%. The
main sources of nitrous oxide emissions are
agriculture, wastewater, fossil fuel combustion,
and industrial adipic and nitric acid
production.

High global warming potential (High-
GWP) gases fall into three broad categories:
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hydrofluorocarbons (HFCs), perfluorcarbons
(PFCs), and sulfur hexafluoride (SF6).
Hydrofluorocarbons were developed to
replace ozone-depleting substances used in
refrigeration and air conditioning systems,
solvents, aerosols, foam production, and fire
extinguishing. HFCs have global warming
potentials between 140 and 11,700 times that of
carbon dioxide, and their atmospheric lifetimes
range from one year to 260 years (EPA 2006).

Perfluorocarbons are emi ed during
aluminum production and semiconductor
manufacture (EPA 2006). Their global warming
potential ranges from 6,500 to 9,200 times
that of carbon dioxide. In addition, they have
extremely long atmospheric lifetimes (e.g.
10,000 and 50,000 years for two common PFCs).

The highest global warming potential
exists in sulfur hexafluoride at 23,900 times
that of carbon dioxide. Sulfur hexafluoride
remains in the atmosphere for 3,200 years.
Sulfur hexafluoride is used: (1) for insulation
and current interruption in electrical power
transmission and distribution; (2) during
semiconductor manufacture; and (3) to protect
against burning in the magnesium industry.

Further information on abatement options
for these pollutants is found in Appendix A.

E. Reduced CO2 and Non-CO2 Pollutants and
the Future Arctic

As discussed above, keeping CO2 levels
below 450 ppm and substantially reducing all
non-CO2 forcings is essential if we are to keep
global temperatures from rising more than
1° C above 2000 levels and thereby minimize
the risk of triggering major climate feedbacks
which would lead to significantly elevated
warming (Hansen et al. 2006). Achieving
such greenhouse gas reductions is therefore
critical if we are to not only prevent the
extinction of the polar bear, but avoid the most
catastrophic impacts of global warming. But
even under such a scenario, the Arctic will

Page 11

still undergo significant additional warming
with the concomitant additional loss of sea ice.
Approximately 0.6° C of additional warming
is already in the pipeline due to the excess
energy in the Earth’s climate system from past
greenhouse gas emissions (Hansen et al. 2005;
Alley et al. 2007). Additional warming will
follow rising CO2 levels even if we keep such
levels below 450ppm. As with the warming
observed to date, the Arctic will continue to
warm more rapidly than the global average.
Substantial additional reduction of Arctic sea
ice over the course of this century is therefore
likely unavoidable. For the polar bear, things
are going to get much worse before they begin
to get be er.

As grim as the outlook for the polar bear
is, it is not hopeless. Unlike the terrestrial
ice sheets of Greenland, the melting of which
may become irreversible on human-relevant
timeframes, the Arctic sea ice, portions of
which melt and reform every year, may be
capable of relatively rapid recovery following
climate stabilization. Assuming greenhouse
gas emission targets can be met, the climate can
be stabilized, and with subsequent reductions
in atmospheric CO2 levels, the Arctic sea ice
can recover to levels supporting long-term
viable populations of polar bears and other
ice-dependant species. The key to polar bear
persistence, then, is weathering the very
bumpy ride through the next half-century. To
shepherd the polar bear through the ensuing
decades, we must reduce all other stressors on
the species and its habitat and tailor national
and international management of the sensitive
Arctic ecosystem to the new reality of a rapidly
changing Arctic.
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I11. A New Management Paradigm for a Warming

Arctic

As the September 2007 sea-ice minimum
starkly illustrates, global warming in the
Arctic is not a future problem that can be
shunted o to the next generation of decision-
makers. It has arrived and is already leaving
starving and drowning polar bears, melting
permafrost, and coastal erosion in its wake.
While implementing the
rapid reductions in emissions
of both CO2 and non-CO2
pollutants described above
is essential to avoid runaway
future warming in the Arctic
and elsewhere, if polar bears
are to survive we also have
to adapt policy measures to
the warming that has already
occurred, that is unavoidably
in the pipeline, and that
will inevitably come with
projected rising atmospheric
CO2 levels. The Arctic of
2007 is very di erent from
the Arctic of just a decade
ago; the Arctic of 2050 will be
virtually unrecognizable.

While the ongoing changes in the Arctic
are now readily apparent, for the most part,
U.S. federal agencies have u erly failed to
incorporate this new reality into their decision-
making a ecting the Arctic. With the possible
exception of the Department of Defense (see,
e.g. ONR 2001), federal agencies are making
planning decisions and issuing permits,
authorizations, and leases in and a ecting
the Arctic with a near-total disregard for the
rapidly changing conditions in the region. This
is leading to uninformed and unwise decision-
making negatively a ecting the polar bear and
the entire Arctic ecosystem.

If U.S. agencies have been slow to recognize
and respond to new conditions as the sea ice
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recedes, the rest of the world has been quick to
claim the spoils of a warming Arctic. Russia,
Norway, and Denmark have all recently staked
competing territorial claims to portions of

the oil-rich Arctic seabed, while Canada has
asserted sovereignty over the increasingly ice-
free Northwest Passage. Similarly, the specter

e

Photo (c) Thomas D. Mangelsen/Imagesofnaturestock.com

of a seasonally ice-free Arctic carries with it the
likelihood of greatly increased shipping in the
region.

Many of these elements of a changing
Arctic carry a double threat to the polar bear.
Increased oil and gas development in the Arctic
threatens not just to degrade important polar
bear habitat, but will also lead to further fossil
fuel commitments, making emissions reduction
targets all the more di cult to reach. Increased
shipping in the Arctic carries increased risks
of oil spills and further disruptions of the
polar bear’s habitat, but also, perhaps more
importantly, it would lead to a substantial
injection of additional black carbon directly
where it would do the most damage to the
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Arctic climate. Finally, territorial disputes in
the Arctic will lead to an increased military
presence in the Arctic leading to disruption
and pollution from vessels and aircra as well
as increasingly frequent polar bear-human
interactions — encounters that the polar bears
almost always lose.

If we are to respond to the warming Arctic
In a manner compatible with the long-term
survival of the polar bear, we must directly
confront the changes taking place in the region.
Federal agencies must incorporate the best
available information about global warming
and its impacts on the Arctic into all decisions
directly or indirectly a ecting the Arctic. We
must also reduce direct impacts on polar
bears and their habitat from shipping and
industrial activities through such measures as a
moratorium on the expansion of such activities
in areas subject to U.S. control. Finally, because
protecting the polar bear and the Arctic is only
possible with the cooperation of not only all
Arctic nations, but with the global community
more broadly, we should initiate and engage
in proactive multilateral e orts to protect the
Arctic and its resources so they remain largely
unspoiled for future generations in a manner
similar to what has been accomplished under
the Antarctic Treaty. Each of these measures
is described in more detail below. All are
necessary if polar bears are to survive in the
very di erent Arctic we have given them.

A. Incorporate Global Warming into Federal
Agency Decisions

Congressional action and new laws
explicitly capping and reducing CO2 and non-
CO2 pollutants are clearly necessary if we are
to slow and ultimately reverse global warming
and save the Arctic and the polar bear.
Nevertheless, existing law allows, and in some
cases requires, the executive branch to take
significant action to address the current and
future impacts of global warming on vulnerable
human landscapes, natural ecosystems,
plants, and wildlife. Use of this authority
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will benefit all imperiled species, including
the polar bear. Unfortunately, such statutory
mandates have largely been underutilized,
ignored, or explicitly rejected by the current
administration.

Existing laws governing federal agencies
that relate to global warming and the Arctic
fall into three broad categories: laws requiring
the compilation and analysis of information
relevant to decision makers; laws requiring
analysis and in some cases mitigation of the
contribution of a given agency decision or
action to greenhouse gas emissions and global
warming; and laws requiring the changing
status of species and resources in a warming
climate be properly considered in decision-
making. Several laws address more than one
of these categories. Examples of each, relevant
to the polar bear, and which the administration
has ignored or underutilized, are briefly
discussed below.

Information-generating statutes:

The Global Change Research Act (GCRA)
requires the administration to provide to
Congress and agencies an assessment of the
trends and e ects of global climate change on
the United States, to be updated every four
years. 15 U.S.C. Sec. 2936(2)-(3). The last
such assessment was prepared in 2000. The
administration is under court order to prepare
a new assessment by May 2008, as the result of
a lawsuit brought by the Center for Biological
Diversity, Friends of the Earth, and Greenpeace.

The Marine Mammal Protection Act
(MMPA) requires regularly updated stock
assessment reports that summarize the current
status of all marine mammals subject to U.S.
jurisdiction. 16 U.S.C. § 1361 et seq. Updated
stock assessments for polar bears and walrus
are two years overdue. Stock assessments
for ice-dependant seals relied upon by polar
bears for food, while regularly updated, do
not incorporate recent information on global
warming and sea-ice declines.
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Analysis of greenhouse gas emissions from federal
actions:

The Outer Continental Shelf Lands Act
(OCSLA) governs the leasing of tracts for
o shore oil development in federal waters,
including those areas of the Beaufort and
Chukchi seas utilized by polar bears. In
approving the 2007-2012 Program covering
all o shore leasing in the United States, the
Secretary of Interior refused to quantify the
greenhouse gas emissions from the oil and gas
expected to be produced under the program
and failed to monetize CO2 and non-CO2
pollutants in calculating the economic costs and
benefits of the program.

The National Environmental Policy
Act (NEPA) requires the preparation of an
environmental impact statement analyzing
all significant impacts of proposed federal
actions. Few NEPA documents for significant
greenhouse gas-generating projects prepared
to date analyze the impacts of such emissions.
None that we are aware of analyze the impacts
of greenhouse gas or black carbon emissions on
Arctic warming or the polar bear.

The Endangered Species Act (ESA)
requires each federal agency to ensure through
consultation with the Fish and Wildlife Service
that any federal action does not jeopardize the
continued existence of any listed species or
destroy or adversely modify its critical habitat.
16 U.S.C. 8 1536. To date, despite the fact
that existing regulations require consultation
on any action “directly or indirectly causing
modifications to the land, water, or air,” 50
C.F.R. §402.02, no federal agency has ever
engaged in consultation regarding the impacts
of greenhouse gas emissions flowing from a
given agency action.

Analysis of the changing Arctic in federal decision-
making:

Each of the statutes mentioned above
require informed decision-making and the use
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of the best available science. Nevertheless,
few if any agency decisions directly a ecting
the polar bear’s Arctic habitat have properly
taken into account the changing status of the
species in a melting Arctic. For example, in
August 2006, the Fish and Wildlife Service
issued regulations under the MMPA allowing
unlimited take of polar bears from all oil-

and gas-related activities in the Beaufort Sea
region for a period of five years. Despite a
request from the Marine Mammal Commission
to consider the impacts of global warming

in making the required determination of
“negligible impact” under the statute, the
Service issued the authorization, assuming that
impacts would be similar to those documented
when similar authorizations were issued more
than a decade previously and prior to the
substantial changes of sea ice and polar bear
population size and distribution evidenced by
recent scientific observations. See 71 Fed. Reg.
43926 (Aug. 2, 2006).

As the above examples demonstrate,
management decisions directly a ecting the
polar bear have not caught up with the science
demonstrating significant changes in the status
of the species and its Arctic ecosystem. As
uninformed decision-making is 0 en unwise
decision-making, the polar bear will continue to
be harmed by federal agency actions until and
unless all relevant agencies start incorporating
the most recent information regarding global
warming and its impacts on the Arctic into their
decision-making. Climate-informed decision-
making is already the law; now it needs to be
translated into action.

B. Reduce Other Stressors on Polar Bears and
the Arctic

While a business-as-usual warming scenario
would doom the polar bear to extinction
and render any other conservation e orts
irrelevant, saving the polar bear will require
not just dramatically changing greenhouse
gas emission trajectories but also addressing
other cumulative threats to the species. While
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climate-informed decision-making will
probably be be er decision-making and will
reduce cumulative impacts to the polar bear,
certain activities, no ma er how thoroughly

ve ed, should simply no longer be allowed in
polar bear habitat. Among these are activities
that directly add black carbon to the Arctic (e.qg.
shipping) and activities that directly disturb
polar bears and degrade their essential habitats
(e.g. oil and gas development).

In 2003 the National Research Council noted
that “[c]limate warming at predicted rates in
the Beaufort Sea region is likely to have serious
consequences for ringed seals and polar bears,
and those e ects will accumulate with the
e ects of oil and gas activities in the region.”
(NRC 2003). Since the NRC report, both the
impacts of global warming on the polar bear
and the cumulative impacts of oil and gas

activities have greatly accelerated. With the
lease sales in the Beaufort and Chukchi seas
scheduled under the 2007-2012 Program and
the ongoing rapid leasing and development

of the NPR-A, the vast majority of polar bear
habitat subject to U.S. jurisdiction, whether

at sea or on land, is now open for oil and gas
leasing and development. See Figure 8 (Map
of existing and proposed leases in the Beaufort
and Chukchi seas).

Polar bears in the Beaufort Sea and
elsewhere are already undergoing food stress,
and as a consequence resorting to cannibalism
or simply starving (Amstrup et al. 2006; Regehr
et al. 2006; Aars et al. 2006). Cub survival is
down (Regehr et al. 2006; Aars et al. 2006).
Denning has shi ed from occurring mostly on
ice to mostly on land and numerous bears now
congregate on land pending the fall freeze-up

Figure 8: Current and Proposed Oil & Gas Prices on Alaska’s North Slope
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of the sea-ice (Regehr et al. 2006; Aars et al.
2006). At the same time, the Beaufort Sea coast
is becoming increasingly industrialized. This
combination is potentially devastating for the
species. Denning bears with reduced fat stores
from a shorter hunting season are both more
vulnerable to disturbance from oil industry
activities and increasingly dependant upon
areas subject to such industrial development.
Similarly, hungry bears, trapped on land, are
more likely to wander into oil camps and
facilities looking for food, where their odds

of being directly killed by humans acting in
self-defense or being exposed to oil and other
chemicals increases dramatically.

In addition to direct impacts on polar
bears, oil industry activity also impacts their
prey, such as ice seals, which may be exposed
to seismic surveys, icebreakers, and other
disturbances that could either harm these
animals or render them less available for bears
to hunt. Oil industry activity also results in
methane and black carbon emissions in the
Arctic from production activities, and of course
substantial CO2 emissions from the ultimate
combustion of the recovered oil and gas.

Given the rapidly changing Arctic, the
precarious status of polar bears, and the
numerous adverse impacts of oil and gas
industry activities on the species, we believe
that there should be a moratorium on new
oil and gas leasing and development in the
range of the polar bear. Such a moratorium
should be implemented immediately and
remain in e ect until and unless such activity
can be demonstrated to not have adverse
impacts on the polar bear, and any greenhouse
emissions directly or indirectly associated with
such activities are shown to be consistent with
a comprehensive national plan to reduce CO2
and non-CO2 pollutants to levels determined
necessary to avoid the continued loss of sea ice.

In addition to oil and gas activities, a
growing cumulative threat to the polar bear is
likely to be increased shipping in the Arctic,
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which brings with it black carbon emissions,
the risk of oil spills, and direct disruption and
disturbance of polar bears and their prey. The
United States should work in appropriate
international fora such as the International
Maritime Organization and the Arctic Council
to prevent the establishment of new shipping
routes in the Arctic. Simultaneously, the United
States. should require that any vessel transiting
Arctic waters subject to U.S. jurisdiction utilize
fuels and engine technologies that minimize
black carbon emissions (see, e.g. Ballo and

Burt 2007), and apply for take authorizations
to ensure operations are consistent with the
MMPA and ESA so as to minimize direct
impacts to polar bears and their prey.

Finally, persistent organic pollutants (POPs)
represent a significant threat to polar bears and
other Arctic species. As polar bears operate
in an increasingly food-stressed state, they
are likely to metabolize body fat containing
unhealthy concentrations of POPs. The impact
of POPs on individual polar bears can have
both lethal and sub-lethal e ects. As polar
bear populations decline and individual
bears become more vulnerable, the disruptive
cumulative e ects of POPs on the species are
likely to grow. Reduction or elimination of
these compounds, both through application
of U.S. law and international e ort, will likely
provide substantial benefits to polar bears.

While many of the cumulative threats to the
polar bear are subject to direct regulation by the
United States and can and must be addressed
immediately, the ultimate survival and recovery
of the polar bear will require international
e orts, not just to reduce greenhouse gas
emissions and stabilize the climate system, but
to protect the fragile Arctic habitat upon which
the polar bear depends.

C. Towards an International Arctic Protection
Regime

Ultimately, the protection of the polar
bear and its Arctic habitat is the shared
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responsibility of not
only the United States,
or even the five Arctic
nations with polar
bear populations, but
of the broader global
community. As global ’
warming transforms

and increases human
access to the Arctic, we
must be as proactive as
possible in protecting
this area. Since much of
the Arctic is beyond any
country’s control, and
many portions are now
contested by competing
national claims, a key
component of an Arctic
protection strategy rests
in the international arena
(See Figure 9). Just as the
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Antarctic Treaty arose

in the context of competing national claims to
that continent, the territorial disputes that are
shaping up in the Arctic as the sea ice recedes
— and as commercial exploitation of the
region becomes foreseeable — present not just
a threat, but an opportunity. Given that we
are entering the International Polar Year, the
time is ripe to push for international action to
permanently protect the shared treasure of the
Arctic. The United States. should proactively
promote the large-scale protection of the Arctic
through all existing international mechanisms,
including the International Agreement for the
Conservation of Polar Bears, the Arctic Council,
and the United Nations Convention on the Law
of the Sea. The United States cannot remain a
spectator as other nations compete to divide
up the resources of a newly accessible Arctic.
We need to become participant, not to stake
our own claims, but to lead e orts to render
any such claims irrelevant, and to shepherd
the Arctic and the polar bear through the rapid
changes of the coming decades.
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Figure 9: Arctic Territorial Claims



