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In 1894, the New York State Constitution was amended to mandate
that the state-owned Forest Preserve in the Adirondack Park “shall be
forever kept as wild forest lands.” Air pollution threatens the state’s
long-standing commitment, forged in law, to protect the Adirondacks
as “forever wild.”

The lands of the state, now owned or hereafter acquired, constituting the
forest preserve as now fixed by law, shall be forever kept as wild forest
lands. They shall not be leased, sold or exchanged, or be taken by any
corporation, public or private, nor shall the timber thereon be sold,
removed or destroyed.
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Our mission

Environmental Defense Fund is dedicated to protecting the environmental rights
of all people, including the right to clean air, clean water, healthy food and flour-
ishing ecosystems. Guided by science, we work to create practical solutions that
win lasting political, economic and social support because they are nonpartisan,
cost-effective and fair.
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Executive summary

Adirondack Park in northern New York is a unique six-million-acre region of
protected land. It hosts a distinctive array of plants, fish and wildlife, and contains
the headwaters of many of the state’s major rivers. Unfortunately, this natural treasure
also receives the brunt of much of the nation’s acid rain pollution. Acid rain has
seriously damaged ecosystems throughout the Adirondacks. State and federal laws
have done much to reduce acid deposition—but not enough. As of 2000, 21% of
monitored lakes in the region still showed chronic acidification.

The effort to restore the Adirondacks ecosystem suffered a significant setback in July
when a federal court of appeals overturned the United States Environmental Protection
Agency’s Clean Air Interstate Rule, a program to help reduce power plant pollution
across the East responsible for harming human health and damaging the Adirondacks.
The airborne contaminants released from power plant smokestacks in distant states
can drift hundreds of miles downwind and deposit in the Adirondacks and other
areas. There are a number of efforts underway to respond to the court’s decision and
get the nation back on track in addressing power plant pollution. As policy makers
craft responses to address the CAIR judicial decision, EPA’s own modeling analyses
indicate that it will be necessary to secure emissions reductions beyond those provided
for under CAIR to protect the Adirondacks.

These recent developments only underscore that science has an essential role
in guiding public policies to protect the lakes and forests of the Adirondacks. An
important way to help safeguard the health of the Adirondacks is to establish crizical
load levels for acid deposition in the region. A critical load represents the level of
pollution an ecosystem can tolerate without adverse impacts. It represents a clear
benchmark for policymakers. If pollution deposition levels exceed the critical load,
the ecosystem is compromised. If deposition is reduced below the critical load level,
the ecosystem can be restored.

Critical load levels have been established in Europe for more than a decade, and
have more recently been adopted in the western United States to protect sensitive
ecosystems. Southeastern Canada also has adopted critical loads for protected
ecosystems.

Establishing critical loads for a region requires consideration of a number of
complex factors. Fortunately, some of the most comprehensive acid deposition
research in the nation has been conducted in the Adirondacks. This rich body of
research can be used to support critical load calculations. The state of New York is
well positioned with the data, models and expertise needed.

Environmental Defense Fund urges the state of New York to adopt critical loads
as the target limits for sulfur and nitrogen deposition in the Adirondacks. Adopting
critical loads will provide the targets needed for policymakers and the public to
define, enforce and assess progress toward full and permanent recovery of Adirondack
lake and forest ecosystems.



CHAPTER 1
Significance of the Adirondack region

The six-million-acre Adirondack Park in northern New York is a unique quilt of
public and private lands protected under state law. More than 2.6 million acres
within the park are owned and
managed by the state. About
one-sixth of the park is wilder-
ness, with 17 distinct wilderness
areas encompassing a total

area of about one million acres.
Nearly nine million people visit
the Adirondack Park each year
(Banzhaf et al. 2004).

The Adirondack Park was
originally conceived as an area
where additions to the New York
State Forest Preserve would be
concentrated. The Forest Preserve
is critical for protecting the head-
waters of many of New York’s
major rivers and as a haven for
distinctive plants, fish and wild-
life. New York’s Constitution
states that the public lands in the
Adirondack Park, which was
established by the New York
legislature in 1892, must never be developed and “...shall be forever kept as wild

forest lands.” The New York State Department of Environmental Conservation
(NYSDEC) is charged with fulfilling this constitutional mandate.

Despite the protections New York has extended to the Adirondack Park, the
region is heavily impacted by air pollution. With shallow soils and bedrock that have
low capacity for buffering acids, the area is highly sensitive to acid deposition, which
originates from sulfur dioxide (SO,) and nitrogen oxides (NO,) emissions produced
by power plants and other pollution sources located in the eastern United States and
Canada. Moreover, high elevation areas in the Adirondacks have received some of
the greatest amounts of acid deposition in the nation for more than 50 years. Because
of acid deposition, roughly half of the 3,000 lakes within the park are degraded, many
of them to the point that they are devoid of fish (Baker et al. 1990; 1993). Forests in
the region are also harmed by acid deposition, which causes reductions in growth and
increased susceptibility to drought and disease (NAPAP 1998; DeHayes et al. 1999;
Schaberg et al. 2001).

In 2004, New York residents were surveyed to assess their willingness to pay for
improvements in the ecological health of the Adirondacks. The survey asked how
much residents would be willing to pay in increased taxes for a ten-year-long pro-
gram to reduce acidification of waters in 600 to 900 Adirondack lakes so the lakes
could support fish. The research showed New York residents were willing to pay from
$50 to $160 per year per household for this benefit, depending on the discount rate



and amount of lake recovery assumed. Considering the number of households in the
state, the total economic value of the ecosystem recovery program to New York resi-
dents was estimated at $340 million to $1.1 billion per year (Banzhaf et al. 2004).
The State of New York has been a national leader in research and policy to address
acid deposition, passing the Acid Deposition Control Act in 1984 to help protect the
Adirondack and Catskill regions of the state. Concern about the Adirondack region
also helped motivate passage of the acid rain provisions of the 1990 amendments to
the federal Clean Air Act. In 2004, New York passed the Acid Deposition Reduction
Program to further reduce pollution impacting the state’s natural areas. The existing
regulatory programs have led to emissions reductions and in turn reduced acid deposi-
tion in the Adirondack region. But to restore the ecological health of the Adirondacks,
additional reductions in the power plant pollution upwind of the Adirondacks and
other sources of contamination will be necessary. By establishing critical loads, New
York can put in place a durable science-based benchmark for evaluating progress.



CHAPTER 2
Current status and projections of acid deposition impacts
in the Adirondacks

Extensive research has been conducted on the acid deposition loading and
ecosystem health in the Adirondacks over the past decades. This body of
knowledge indicates that existing pollution control programs are helping to
reduce acid deposition in the Adiron-

dacks and leading to improvements FIGURE 1
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the Adirondacks Long Term Moni-
toring Program (ALTM) in 1982; the ALTM program was expanded to cover
52 lakes in 1992 and continues with monthly sampling to this day. In 1997, the
ALTM program was supplemented with annual summer sampling of close to
40 additional Adirondack lakes through EPA’s Temporally Integrated Monitoring
of Ecosystems (TIME) project. The TIME network uses statistical sampling
methods; therefore, the 73 lakes sampled each year in this network in New York
and New England represent approximately 2,500 lakes in the region that have low
acid neutralizing capacity (ANC).! (Asbury et al. 1989) A map of the combined
network is presented in Figure 1.

Research conducted in the 1970s and 1980s concluded that acid deposition
in the Adirondack region led to release of toxic forms of aluminum from soils to

! The acid neutralizing capacity (ANC) of a lake or stream describes its resistance to acidification
by addition of a strong acid, i.e., a substance that increases the concentration of hydrogen ion (H")
when it is dissolved in water. Correspondingly, ANC describes how much base the water contains,
with a base being a substance that neutralizes acids by increasing the concentration of hydroxide ion
(OH) in water. The neutralization effect occurs when hydroxide ions combine with hydrogen ions
to produce water. A lake or stream with a base flow or summer ANC < 0 is defined as chronically
acidic—it is acidic throughout the year. Lakes with a summer ANC between 0 and 50 are con-
sidered susceptible to seasonal or episodic acidification and at risk for harm to aquatic organisms

(Driscoll et al., 2001).



surface waters, reduced the pH? and acid neutralizing capacity of surface waters,

and killed fish in affected lakes and streams (Jenkins et al., 2005). The 19841987
Adirondack Lakes Survey, undertaken by the New York State Department of
Environmental Conservation and the Empire State Electric Energy Research
Corporation, surveyed nearly 1,500 Adirondack lakes and found that 27% of the lakes
were chronically acidic, with acid neutralizing capacity < 0 pequiv L™ (Driscoll et al.
2003). In another study of note for policymakers, the Adirondack Lakes Survey
established a clear relationship between increased lake acidity and reduced fish
diversity (Baker et al. 1993).

Spurred in part by concerns for the ecosystem health of the Adirondacks, the
1970 and 1990 Clean Air Act Amendments have helped reduce emissions of sulfur
dioxide and nitrogen oxides, two key sources of acid deposition in the Adirondacks.
Over the period from 1970 to 2005, emissions of sulfur dioxide decreased by about
50% nationwide (U.S. EPA, Air Emissions Summary through 2005, available at
www.epa.gov/air/airtrends/2006/emissions_summary_2005.html) (See also Likens
et al. 2001). Nitrogen oxides emissions declined by about 30% over the same period,
although most of this reduction in NO, emissions has occurred since 1990 (U.S.
EPA, Air Emissions Summary through 2005).

Research has now demonstrated corresponding reductions in acid deposition in
the Adirondacks. Sulfate (SO.*) concentrations in precipitation in the Adirondacks
have decreased by about 50% since 1980 (Jenkins et al. 2005). Reductions in concen-
trations of nitrate in precipitation have also occurred, although only in recent years.
Burns et al. (2006) found statistically significant decreases in precipitation nitrate
concentrations over the period from 19842001 at three Adirondack wet deposition
monitoring sites. Driscoll et al. (2007) found that precipitation pH at the Huntington
Forest site in the Adirondacks correspondingly increased from about 4.2 during the
period from 1979-1981 to about 4.6 during the period from 2001-2004. Similarly,
precipitation pH at Whiteface Mountain increased from 4.1 during the period from
1984-1987 to about 4.6 during 2001-2004.

Scientists expect a time lag between reductions in acid deposition and improve-
ments in ecosystem health. Over time, watersheds impacted by acid deposition can
store acids, which are typically later released, further acidifying soils and surface
waters and delaying ecosystem recovery. Sensitive soils also become depleted in base
cations (calcium, Ca*; magnesium, Mg*; sodium, Na*; and potassium, K*), which
are essential forest nutrients and help buffer acid inputs. (Likens et al. 1996 and
1998) Consequently, even if emissions continue to decline, ecosystem recovery can

2 The pH of a lake or stream or of precipitation measures the quantity of free hydrogen ions (H)
the water contains, using a logarithmic scale. The scale is defined such that hydrogen ion concen-
tration or acidity increases as pH value declines. ANC (defined above) and pH are both commonly
used measures of lake or stream acidification, with pH characterizing the current state of the water
body and ANC indicating how well the water body would resist the effect of adding more acid. The
water found in most (though not all) lakes and streams is naturally somewhat acidic, with pH below
the “neutral” value of 7. At pH = 6, lakes in the Adirondacks generally have diverse aquatic life, with
all major groups of aquatic plants and animals represented (Jenkins et al., 2005). Diversity declines
as pH declines (i.e., acidity increases) below about 6. Lakes and streams in the Adirondacks with
pH below 5 lack major groups of aquatic plants or animals.



FIGURE 2
Regional trends in lake and stream acidity, 1990-2000

Forever Wild

take decades (Sullivan et al. 2006). After sulfate and nitrate concentrations in
precipitation decline, scientists expect a time lag before seeing reductions in sulfate
and nitrate concentrations in surface waters, and further delay before acid
neutralizing capacity and pH increase.

In recent years, researchers have identified some signs that Adirondack ecosystems
are responding to decreasing acid deposition. Sulfur and nitrogen concentrations in
the upper soil layers of red spruce stands in the Adirondacks and New England show
that levels decline as wet deposition decreases (Driscoll et al. 2001). Research on the
water quality of Adirondack lakes has identified significant declines in sulfate and
nitrate concentrations. As shown in Figure 2, sulfate concentrations in surface water
have declined in most Adirondack lakes since the early 1980s. The figure also shows
that reductions in sulfate in the Adirondacks fall between those seen to the west in
higher deposition areas and those seen in lower deposition areas to the east. Driscoll
et al. (2007) found that sulfate concentrations in 16 Adirondack lakes monitored
since 1982 declined significantly (p < 0.1) over the period from 1982-2004; sulfate
concentrations in 47 of 48 lakes monitored since 1992 declined significantly in the
ensuing twelve years. Burns et al. (2006) found small but statistically significant
declines in nitrate concentrations over the period from 1992-2001 at 6 of 12
Adirondack lakes included in their study. Driscoll et al. (2007) similarly found a
significant decrease in nitrate concentrations in 10 of 16 lakes monitored since 1982,
and in 27 of 48 lakes monitored since 1992. These authors point out that the reason
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for the decline in nitrate concentrations during the 1990s is not clear, as NOx
emissions did not decline significantly during that period. They suggest the decrease
in nitrate concentrations may be related to climatic or hydrologic change or shifts in
tree species.

Along with the decline in lake water concentrations of sulfate and nitrate, research
has identified some improvements in acid neutralizing capacity and concentrations of
toxic inorganic aluminum in surface waters. Driscoll et al. (2007) found significant
increases in acid neutralizing capacity in 11 of the 16 lakes monitored since 1982 and
in 37 of 48 lakes monitored since 1992. This is an encouraging result, as earlier trend
analyses had detected little response of ANC to emissions reductions. Increasing
ANC is an important sign of chemical recovery in surface waters. Recent evidence of
reduced concentrations of toxic inorganic aluminum in surface waters is another
important indicator that ecosystem health is improving. Acid deposition is linked to
fish deaths in part through its impact in mobilizing aluminum from soil in a toxic
form. Driscoll et al. (2003) found decreased concentrations of toxic inorganic
aluminum in 28 of 48 lakes considered in their study.

Recovery of Adirondack ecosystems is far from complete, however. As of 2000, the
majority of monitored lakes still had ANC < 50 pequiv L, the threshold for concern
for aquatic biota, with 10 of the 48 monitored lakes (21%) having ANC < 0 pequiv L
!, which indicates chronic acidification. Many more lakes and streams in the
Adirondacks are thought to remain episodically acidified (NAPAP 2005). These
lakes and streams may still not support sensitive fish species. High concentrations of
inorganic aluminum also remain common: Driscoll et al. (2003) found that in 2000,
16 of the 48 lakes still had average inorganic aluminum concentrations > 2 umol L,
a level considered toxic to juvenile fish.

Moreover, evidence indicates that even with further pollution controls and time
for ecosystem recovery, the health of the Adirondacks is still not assured. Further
reductions in sulfur and nitrogen oxides were expected as a result of EPA’s 2005
Clean Air Interstate Rule. Figures 3 and 4 show the declines in sulfur and nitrogen
deposition in the eastern United States that were predicted due to the Clean Air

FIGURE 3
Estimated annual sulfur deposition in 2001 and in 2020, with and without recent federal air
pollution control programs including several recently overturned on judicial review

Baseline 2001 Base case 2020 CAIR/CAMR/CAVR 2020

Total sulfur (kg/ha) []<3 []3-6 [J6-9 [9-12 W12-15 HW>15

CAIR = Clean Air Interstate Rule; CAMR = Clean Air Mercury Rule; CAVR = Clean Air Visibility Rule  Source: U.S. EPA 2005¢
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FIGURE 4
Estimated annual nitrogen deposition (NO;~ + NH,*) in 2001 and in 2020, with and without recent
federal air pollution control programs including several recently overturned on judicial review

Baseline 2001 Base case 2020 CAIR/CAMR/CAVR 2020

Total nitrogen (kg/ha) [ ]<2 [[]2-4 [4-6 [H6-8 [Hs-10 H>10

CAIR = Clean Air Interstate Rule; CAMR = Clean Air Mercury Rule; CAVR = Clean Air Visibility Rule  Source: U.S. EPA 2005¢

Interstate Rule. EPA projected that in 2030, after CAIR was fully implemented,
most Adirondack lakes would still be episodically acidified, although no lakes would
remain chronically acidified (U.S. EPA 2005b). In July, a federal court of appeals
overturned CAIR. The “Baseline 2001” and “Base case 2020” scenarios depicted in
the first two maps of Figures 3 and 4 reflect estimated sulfur and nitrogen deposition
based on current pollution measures, without CAIR, and thus corresponded to the
current situation. These cases show how critical it is to restore the reductions that
would have been required under CAIR. Moreover, as policy makers craft responses to
address the CAIR judicial decision, the CAIR/CAMR/CAVR scenarios indicate that
it will be necessary to secure emissions reductions beyond those provided for under
CAIR to protect the Adirondacks.

While existing pollution control methods have resulted in important reductions
in acid deposition at Adirondack State Park, the health of Adirondack ecosystems
is still at risk. Research demonstrates that Adirondack lakes still have harmfully
low acid neutralizing capacity and high concentrations of toxic inorganic aluminum,
putting fish populations and ecosystem health at risk. Additional pollution reductions
will be necessary to ensure a complete ecosystem recovery for the Adirondacks.



CHAPTER 3
Definition and rationale for adopting critical loads

Environmental Defense Fund respectfully urges the State of New York to adopt
critical loads for sulfur and nitrogen deposition effects for the Adirondack region
in order to assess the adequacy of
existing pollution control pro-
grams and evaluate the need for
further reductions. Environ-
mental Defense Fund recom-
mends critical loads be developed
for sulfur and nitrogen deposition
based on pH and ANC as chem-
ical indicators of surface water
quality, mobilization of toxic
inorganic aluminum and nutrient
cation depletion in forest eco-
systems. Although surface waters
in the Adirondacks are beginning
to exhibit chemical recovery in
response to emissions reductions,
current assessments suggest that
additional emissions reductions
are necessary to ensure full
recovery of the area’s ecosystems.

Critical loads represent the
level of pollutant deposition that
an ecosystem can tolerate without adverse impacts. As such, they represent a vital
benchmark for tracking progress and designing remedial actions. If deposition
levels exceed the critical load, harmful effects may occur. With deposition reduced
below the critical load, the health of the ecosystem should be maintained. Critical
loads are generally expressed as loading rates in kilograms of S and N per hectare
per year (Porter et al. 2005). Critical loads should be set based on scientific under-
standing of ecosystem responses, without regard to the levels of emissions reductions
or cost of meeting them. In this respect they are analogous to ambient air quality
standards that are based purely on human health and environmental effects, without
regard to cost. With critical loads in place, policymakers can more reliably establish
targets and timetables for emissions reductions that are needed for ecosystem protec-
tion. A recent report from the National Research Council of the National Academy
of Sciences strongly recommended use of critical loads to help improve effectiveness
of air quality management and associated regulations and emission reduction strate-
gies (NRC 2004).

Clritical loads are being used successfully in Europe and have recently been estab-
lished in the western United States to set emission management goals for protecting
sensitive ecosystems. Available data and proposed new assessment efforts provide a
sound basis for development of quantitative critical loads for the Adirondacks.

The common definition of critical loads was originally developed by the United
Nations Economic Commission for Europe in 1988:



A critical load is a quantitative estimate of the exposure to one or more pollutants below
which significant harmful effects on specific sensitive elements of the environment do not
occur according to present knowledge (UN ECE, 1988).

Establishing critical loads for a region requires consideration of many factors.
Critical loads differ with each pollutant or pollutant mix being considered (e.g.,
sulfate versus nitrate or a combination of the two), the nature and location of the
ecosystem (e.g., aquatic versus terrestrial ecosystems, altitude, climate factors, soil
chemistry), and the indicators being used to define damage (e.g., surface water or
soil acidification, nitrogen saturation and biotic community changes resulting in loss
of aquatic species, forest dieback and other problems).

Critical loads have been formally used to help establish emission reduction targets
in Europe for more than a decade (http://www.unece.org/env/wge/mapping.htm).

In Europe, critical loads are used to inform air pollution policy and are directly linked
to air quality regulations and emissions reductions agreements. The value of critical
loads is increasingly being recognized in North America. Critical loads have been
established for protected ecosystems in southeastern Canada (http://www.ec.gc.ca/
pdb/can_us/2004CanUs/section3_e.html#35), New England and more recently in
the western United States. The Conference of New England Governors and Eastern
Canadian Premiers has undertaken a collaborative project to map critical loads for
forests in the region based on nutrient cation depletion effects (NEG EGP 2001,
Miller 2006).

In 2006, the National Park Service, U.S. EPA and the State of Colorado formally
adopted a critical load for reactive nitrogen deposition as a management goal for
Rocky Mountain National Park. This critical load is 1.5 kg N/ha/yr (as wet deposition),
based on empirical analysis of the threshold for change in aquatic species in high ele-
vation lakes (Baron 2006). The critical load is intended to help protect areas showing
changes in both type and abundance of aquatic species, chronically elevated levels of
nitrate in surface waters, elevated levels of nitrogen in spruce tree chemistry, accumu-
lation of nitrogen in forest soils, and nitrogen-induced shifts in alpine tundra plant
communities from wildflowers toward more sedges and grasses (Bowman et al. 2006).

Recent articles, workshops and planning activities have been devoted to exploring
further development and expanded use of critical loads in the United States (e.g.,
Porter et al. 2005; U.S. EPA, 2006). Fortunately, some of the most comprehensive
acid deposition research in the nation has been conducted in the Adirondacks and
can be used to support critical load calculations. The Adirondack region is a key
area for prompt development of critical loads because it has a rich scientific basis
for establishing critical load values, and because ecosystem recovery in the region
must be carefully monitored to track the adequacy of emission management strategies.



CHAPTER 4
Resources for establishing critical loads for the Adirondacks

Establishing critical loads entails:

e Identifying resources of concern, along with appropriate indicators of the health
of those resources. For example, ANC is a widely used indicator for the health of
freshwater lakes and streams (Porter et a12005).

¢ Using data and models to relate ecosystem health indicators such as ANC to rates
of pollutant loading.

e Identifying critical loads that correspond to the threshold between safe and harmful
deposition levels.

e Providing for ongoing deposition monitoring and environmental modeling to track
progress toward achieving and maintaining target critical loads.

e Developing outreach tools and approaches to communicate the basis for critical
loads and progress toward meeting them.

The State of New York is well positioned with data, models and expertise needed
to set critical loads for the Adirondack region, and should undertake a formal process
to establish and adopt them. Once critical loads have been adopted as resource man-
agement goals, the state should assess anticipated progress toward meeting them,
secure additional emissions reductions to achieve them and deploy the critical loads
as a strong science foundation for communicating with policymakers and the public
about the benefits of pollution reduction measures that have already been undertaken
and the need for additional measures.

Driscoll (2006) summarized the databases and analytical tools available for
developing critical loads for the Adirondack region. They include extensive survey
and long-term monitoring data from the following programs:

o Adirondack Lakes Survey (chemistry, fish; sponsored by the Empire State Electric
Energy Research Corp. [ESEERCO], NYSDEC and EPA)

¢ Adirondack Long-Term Monitoring (LTM) Program (chemistry; sponsored by
the New York State Energy Research and Development Authority [NYSERDA],
NYSDEC and EPA)

e The Temporally Integrated Monitoring of Ecosystems (TIME) program
(chemistry; sponsored by EPA, NYSERDA and NYSDEC)

e The Direct Delayed Response Project (watershed response, chemistry, soils, foliage;
sponsored by EPA)

¢ The Environmental Monitoring, Evaluation and Protection (EMEP) Soil

Chemistry Survey (soils, water chemistry; Sullivan et al., 2006; sponsored by
NYSERDA and NYSDEC)

e The Adirondack Effects Assessment Program (chemistry, aquatic biota; sponsored
by EPA)

The area also has extensively evaluated models available for application to critical
loads determination and assessments:
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e PnET-BGC, is a dynamic, integrated forest-soil-water model designed to simulate
the response of soil and surface waters in northern forest ecosystems to various
disturbances, including acid deposition (e.g., Chen and Driscoll 2004). Efforts are
already underway to use PnET-BGC to develop critical loads for the Adirondack
region (Ecological Analysis and Communications 2006).

e MAGIC, the Model of Acidification of Groundwater in Catchments, is a dynamic
model that links watershed properties with surface water chemistry (e.g., Cosby
et al., 1985). EPA applied this model to the Adirondack region to project the
impacts of the Clean Air Interstate Rule (U.S. EPA 2005) before it was overturned.

Many other ongoing and planned studies in the Adirondacks can support the
development of critical loads for the region. The New York State Energy Research
and Development Authority (NYSERDA) administers the Environmental Moni-
toring, Evaluation and Protection (EMEP) research program using funds from a
system benefits charge collected by the state’s investor-owned utilities (see http://
www.nyserda.org/programs/Environment/EMEP/), and is already supporting
research that will inform critical loads development (Environmental Research and
Monitoring Needs in New York State, August 2007, www.nyserda.org/environment/
emep/emepplan2007.pdf)).

M



Conclusion

Significant recovery of Adirondacks ecosystems damaged by sulfur and nitrogen
deposition has been spurred—but also limited by—pollution control programs
currently in place. Adirondack lakes still have harmfully low acid neutralizing
capacity (ANC), and high concentrations of toxic inorganic aluminum, putting fish
populations and ecosystem health at risk. Current measures will not insure complete
ecosystem recovery. EPA’s own analysis of the pollution reductions under the Clean
Air Interstate Rule indicated that additional progress would be necessary to protect
the Adirondacks. The recent decision by a federal court of appeals overturning CAIR
only underscores the importance of a durable scientific framework for guiding and
evaluating progress in protecting the health of Adirondacks lakes and forests.

Environmental Defense Fund urges the State of New York to adopt critical loads
as the target limits for sulfur and nitrogen deposition in the Adirondack region, to
assess the adequacy of existing pollution control programs, and to evaluate the need
for further reductions, so that ecosystem recovery already underway can be complete
and permanent.

Specifically, Environmental Defense Fund recommends critical loads be developed
for sulfur and nitrogen deposition based on pH and ANC as chemical indicators of
surface water quality, mobilization of toxic inorganic aluminum and nutrient cation
depletion in forest ecosystems.

This goal of establishing and enforcing further emissions reductions based on
critical loads is a natural extension—a necessary, next-stage refinement—of policies
and programs already in place. These vital changes can be accomplished. If nothing
is done, the Adirondack ecosystems will not recover in the foreseeable future.

A New York and national treasure, the Adirondack region is among the areas in
the country most heavily impacted by acid deposition. Over the past three decades,
researchers working in the Adirondacks, with vital support from the state of New
York, have developed an extensive body of scientific understanding that has stimu-
lated and guided efforts to reduce this devastating form of pollution. Environmental
Defense Fund urges the state of New York to provide essential leadership once again,
by adopting critical loads for the Adirondack region to help track and promote the
region’s recovery from the assault of acid deposition. Stewards of the Adirondacks
must take this vital, historic step to insure that the region’s lakes and forests remain,
indeed, forever wild.
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