“We believe that access to valid information on environmental trends and priorities enables all
of us—whether at EPA, our partnering state and local agencies, environmental organizations,
industry, or the general public—to develop the right policies and make the right investments to
best protect our environment.”

— Donald Welsh, Regzonal Administrator US EPA Reglon 3
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hile the Mid-
Atlantic Highlands

region enjoys rich
natural and cultural resources,
all is not well. The region suf-
fers from past and current en-
vironmental and socioeco-
nomic impacts at scales rang-
ing from the local community
to the entire region. Programs
established to measure the
region’s condition have been
enhanced over the past de-
cade. Traditional federal and
state monitoring programs

Biological
organisms—fish,
birds, insects—all
indicate that, in

general,
anywhere from

50% to 75% of
the Highlands
landscapes and
streams are in fair
to POOr
condition.

have been augmented by ini-
tiatives such as the EPA
MAIA, a partnership between
EPA Region 3 and the EPA
Office of Research and Devel-
opment. MAIA is a scientific
effort to measure the condi-
tion of the living resources of
the Region. Together with on-
going programs, these moni-
toring results point to past,
present, and future threats to
the Mid-Atlantic Highlands.
More information on MAIA,
including reports and assess-
ments results, can be found on
the Internet at www.epa.gov/
maia.

ENVIRONMENTAL CONDITION
OF THE MID-ATLANTIC HIGH-
LANDS

When there is no life in a
stream, or the land has noth-
ing growing on it, it is easy to
assess environmental condi-
tion. The condition is bad! Be-
cause of the progress that has
been made over the past 30
years, however, these extreme
environmental situations are
rare today. So, how can the
condition of the environment
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in the Mid-Atlantic Highlands
be assessed?

One of the best ways to
assess the overall health of the
environment is to assess the
condition of the biological or-
ganisms such as fish, insects,
birds, and trees living in these
areas. These organisms inte-
grate the physical and chemi-
cal factors in the environment,
so that not every aspect of the
physical habitat or every
chemical in the air, water, and
soil has to be measured to ad-
equately assess environmental
condition. Biological organ-
isms provide a more complete
picture of the condition of the
place in which they live.

The organisms that are
measured, called biological in-
dicators, also represent desired
ecological endpoints, the
things individuals and commu-
nities care about and want—
reproducing trout fisheries,
diverse and productive forest
communities, and songbirds.
In addition, good environmen-
tal stewardship protects the
health of humans, other ani-
mals, and plants. Measuring
the health of organisms pro-



vides a direct measure of
how well environmental
stewardship programs are
working.

LANDSCAPE

The patterns of land
types that compose the
regional landscape influ-
ence ecosystem condition.
At the regional scale,
measures that character-
ize changes in land use,
forest fragmentation, the
intensity of human im-
pacts, changes in water
quality, and air pollution
serve to differentiate
relatively undisturbed
ecosystems from those im-
pacted by human activities.
The EPA has used such mea-
sures to characterize the
health of landscapes in the
Mid-Atlantic States. Their
maps show that relative to
other areas in the Mid-Atlan-
tic, the Mid-Atlantic High-
lands region generally contains
large tracts of interior hard-
wood forest, low human popu-
lation, high levels of acid rain,
high numbers of roads criss-
crossing streams, and low lev-
els of nutrient or fertilizer
runoff into streams. These
measures provide a means to
identify relatively undisturbed
ecosystems as well as areas af-
fected by stressors and human
activities. To further explore
the quality and integrity of the
Mid-Atlantic Highlands land-

scape, biological indicators are

aredas.

Figure 4. Bird communities give us an indication of
the health of the landscape. They are telling us that
57% of the Highlands landscape is in fair or poor
condition, indicated on the map by yellow or red

needed. Birds, trees, fish, and
insects provide a clearer indi-
cation of ecosystem health in

the Mid-Atlantic Highlands.

BirDsS

Researchers at The Penn-
sylvania State University have
found that bird communities
in the Mid-Atlantic Highlands
reflect the overall ecological
condition of the landscape. As
birds fly, they evaluate the
landscape below them, choos-
ing to nest, breed, or feed in
areas they judge suitable. Birds
not only evaluate the compo-
sition, but also the patterns of
the landscape. Where the
landscape is highly fragmented
or dominated by agricultural
or urban development, bird
communities are impover-
ished. Where the landscape is

composed of large tracts of in-

terior forest, bird com-
munities are diverse, in-
cluding an array of
species that use differ-
ent parts of the habitat.
Based on these ob-
servations, scientists
developed a Bird Com-
munity Index (BCI) to
describe the overall
ecological condition
of the landscape. The
BClI tells us that 43%
of the Mid-Atlantic
Highlands landscape
is in good to excel-
lent condition, 36%
is fair, and 21% is in
poor condition (Fig-
ure 4). The BCI can also be
used to evaluate the condition
of the landscape within indi-
vidual watersheds. Relative to
other areas in the Mid-Atlan-
tic Highlands, the landscape
in southwestern West Virginia
and north-central Pennsylva-
nia is in better overall condi-
tion.

TREES

One indicator of forest
health is the condition of the
tree crown or canopy. The US
Forest Service, in conjunction
with Mid-Atlantic Highlands
states, has been monitoring a
suite of indicators of forest
health, including indicators of
tree crown dieback. Healthy
tree crowns indicate good pro-
ductivity and growth of the
trees; poor tree crown condi-
tion means poor growth and
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productivity and that the
trees are being affected by
one or more stressors. Poor
growth and productivity, as
indicated by poor tree crown
condition, has both economic
and environmental conse-
quences. In general, tree
crown measurements indicate
the forests across the Mid-At-
lantic region are in good con-
dition. While there are no
apparent regional problems
that are affecting all the tree
species, localized problems do

occur in different forest stands.

Invasive species, forest frag-
mentation, acid rain, and high
ozone concentrations are all
affecting the health of trees in
Mid-Atlantic Highlands for-
ests. Even though the tree
crown might indicate the for-
est is in good condition, other
indicators show that all might
not be well.

Fisu

Assessing the condition of
a Mid-Atlantic Highlands
stream provides information
not only about the health of
the stream, but also the up-
stream watershed. Streams,
wetlands, lakes, and other
aquatic ecosystems integrate
what is happening in the wa-
tershed with what is happen-
ing in the water. Aquatic
organisms integrate the physi-
cal, chemical, and other bio-
logical stressors arising in the
watershed with processes that
are occurring within the

Fish communities
indicate that 31% of
Highlands streams
are in poor
condition, 36% are
in fair condition,
and 17% are in good
condition. In 16%
of Highlands
streams no fish were

found.

stream itself. Scientists have
developed an Index of Biotic
Integrity (IBI) to indicate the
condition of fish communities.
This index considers multiple
factors contributing to the
health of fish communities in
streams, just like the BCI did
for the watershed. Estimates of
the health of fish communities
in over 72,000 miles of Mid-
Atlantic Highlands streams
indicated that there were al-
most twice as many miles of
streams in poor condition
(31%) as in good condition.
The IBI indicated that over
67% of the stream miles in the
Mid-Atlantic Highlands were
in fair to poor condition. The
total number of stream miles
were estimated based on
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USGS 1:100,000 scale

maps and include 1%, 2",
and 3™ order streams identified
at that scale.

INSECTS

Stream insects are another
group of organisms that have
traditionally been used to as-
sess the condition of streams.
Stream insect assemblages are
easier to sample than fish,
serve as food for fish and other
wildlife, and are also sensitive
to pollutants and habitat dam-
age. An insect index, called
the EPT, was used by EPA sci-
entists, along with scientists
from the Mid-Atlantic High-
lands states, to assess the
health or condition of Mid-
Atlantic Highlands streams.
This stream insect index indi-
cated that about one quarter of
Mid-Atlantic Highlands
streams are in good condition
(25%) while about 27% are in
poor condition. Seventy-five
percent of Mid-Atlantic High-
lands streams were estimated
to be in fair to poor condition,
which is similar to the condi-
tion estimated by the fish in-
dex.

BioLoGgicalL
CONDITION

Biological organisms are
stressed throughout the region
(Table 4). Stream bottom ani-
mals, stream fishes, and birds
all show signs of stress. It does
not matter if the Mid-Atlantic



Highlands are examined as a
whole, on a watershed-by-wa-
tershed basis, or at the level of
individual states, the condi-
tion is the same. Living things
are stressed. These organisms,
like trout, honeybees, sugar
maple, and black cherry, are
important to us both environ-
mentally and economically.
When they are in poor condi-
tion, the things Mid-Atlantic
Highlands residents and visi-
tors value and desire—jobs,
fishing, hunting, recreational
and tourism revenue, and even
flowers that need bees to polli-
nate them—are affected.

The current reality, then,
is that many of the values and
desires of local communities
are not being attained. Previ-
ous regulatory and environ-
mental management programs

Insects indicate
that 75% of
Highlands stream
miles are in fair or
poor condition.
Only 25% of stream
miles are in good

condition.

have made progress, but it is
not enough. Why is the envi-
ronment in fair to poor condi-

tion? What is causing this con-
dition? Unfortunately, it is not
just one thing. A combination
of factors is stressing humans
and other biological organisms.

The conditions are influ-
enced by factors, also called
stressors, in the environment,
which are often a result of hu-
man activities. For example, a
stream may be devoid of fish
because of highly acidic condi-
tions. The acidic conditions
might have been caused by im-
properly managed mining prac-
tices or by atmospheric
deposition of man-induced pol-
lutants like acid rain. What are
some of these stressors affect-
ing the condition of the envi-
ronment!’

condition.

Biological Indicator
Landscape (fragmentation)*
Birds (BCI)*

Fish (IBI)+A

Aquatic Insects (EPT)+

* Percent of area

+ Percent of stream miles

Table 4. Biological indicators show that the majority of the Highlands region is in fair or poor

Condition

Good Fair
53 39
43 36
17 36
25 48

Aln 16% of stream miles no fish were found

Poor

21
31
27
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