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Air Quality

NPS Air Resources Division

Importance

Air pollution can damage resources that national parks are
mandated to protect, such as vegetation, wildlife, soils, surface
waters, visibility, and night skies. The National Park Service
(NPS) has the responsibility to remedy and prevent damage
to air quality and related values. Three park units in the Chi-
huahuan Desert Network (CHDN), Big Bend National Park
(NP), Carlsbad Caverns NP, and Guadalupe Mountains NP are
designated as Class I air quality areas under the Clean Air Act
(CAA). Class I areas receive the highest protection under the
act, and degradation of air quality must be minimal. The re-
maining units in the CHDN are designated as Class II air qual-
ity areas, in which only limited amounts of new emissions are
allowed. Air quality concerns include atmospheric deposition
effects and visibility impairment from fine particle haze. For
example, deposition of atmospheric nitrogen can lead to soil
changes that affect soil microorganisms and plants. Excess ni-
trogen can lead to changes in plant community diversity and
structure, including an increase in the occurrence of invasive
exotic species.

Status and Trends

A number of air quality monitoring stations are located in or
near CHDN parks (Figure 1) to monitor ozone, wet and dry
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Figure 1. NPS air quality monitoring station locations in the CHDN.
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deposition of atmospheric pollutants (e.g., sulfur dioxide,
nitrogen oxides, and ammonia), and visibility. In situations
where there are no monitors in close proximity to a park, NPS
Air Atlas estimates are used for information (http://www?2.na-
ture.nps.gov/air/Maps/AirAtlas/index.htm).

In general, wet deposition and concentrations of sulfate, ni-
trate, and ammonium are lower in the western U.S. than in
the Midwest and East. Using monitoring data from 2003-2007
to generate interpolations for the continental U.S., the NPS
assessed air quality condition (i.e., good, moderate, or of sig-
nificant conern) for a number of park units across the country.
Four CHDN units were included in the assessment. At Big
Bend NP, air quality was determined to be in moderate con-
dition with regard to visibility, sulfur deposition, and ozone;
nitrogen deposition is of significant concern. At Carlsbad Cav-
erns NP, air quality is in moderate condition with regard to
visibility; and at Chamizal National Memorial (NMem; in El
Paso), air quality is in moderate condition with regard to ozone.
At Guadalupe Mountains NP, air quality was determined to be
in moderate condition in terms of visibility and sulfur deposi-
tion, but nitrogen deposition is of significant concern.

NPS also used 1998-2007 data to assess trends in individual
park air quality. Data came from air quality monitors inside
park boundaries, within 10 miles of parks (for ozone and depo-
sition), and within 100 kilometers of parks (for visibility). For
Big Bend NP, Carlsbad Caverns NP, and Guadalupe Moun-
tains NP, improving trends in visibility were recorded for the
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Air Quality in the CHDN

clearest days, and to a lesser extent (i.e., not statistically sig-
nificant, 0.05<p<0.15) on the haziest days. Sulfate concentra-
tions showed an improving trend at Guadalupe Mountains NP,
but no change at Big Bend NP. Nitrate concentrations showed
an improving trend at Guadalupe Mountains and Big Bend
NPs, although the change at Big Bend was not statistically
significant. Trends in ammonium concentration were either
improved but not statistically significant (Guadalupe Moun-
tains NP), or stable (Big Bend NP). At Big Bend NP, trends in
ozone were stable, while those at Chamizal NMem had some-
what improved.

A 2004 ozone risk assessment for CHDN parks (using 1995-
1999 data) determined that Amistad National Recreation Area
(NRA) is at moderate risk for ozone injury to plants, whereas
the remaining units are at low risk. High levels of ozone may
affect vegetation by causing foliar injury and growth effects.
Even though Amistad NRA is considered to be at moderate
risk, no ozone-sensitive plant species have been identified
there. Other parks (Big Bend NP and Fort Davis National His-
toric Site [NHS]) are known to have ozone-sensitive plants.

Discussion

Presently, concerns exist for all three of the parks designated
as Class I areas— increasing oil and gas development around
Carlsbad Caverns and Guadalupe Mountains NPs may lead to
increased sulfur and nitrate pollutants, and a rapid decrease
in soil pH has been documented in Big Bend NP grasslands.
Studies begun in 2003 to assess the impacts of atmospheric ni-
trogen deposition and climate change on desert ecosystems, as
well as continued monitoring in and near park units, will help
determine potential threats and/or impacts from these pollu-
tion sources.
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