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WATERSHED FRAMEWORK

This map depicts the watersheds defined by the United States Geological Survey as hydrologic units. The hydrologic units
are grouped into larger basins such as the Delaware, Susquehanna, and Ohio.

Findings:

*

A watershed is defined as an area of land from which water drains to a single point or given place on a stream. Its
boundary is usually delineated by following topographic divides.

Hydrologic Units of the United States Geological Survey have a stream coding system that allows a standardized
base for locating, storing and retrieving hydrologic data.

The watershed framework is useful for many water management activities.

The watershed framework may not correspond to patterns in vegetation, soils, land forms, land use and other
characteristics that control water quality and biological potential.

Management Recommendations:

The watershed framework provides a logical framework for managing water quality and addressing diverse impacts.
Watersheds should be used to organize water quality control activities in place of political frameworks such as state
or county boundaries. Natural variation in water quality has been observed to follow ecoregion rather than
watershed boundaries, so the ecoregion effects need to be considered as well.

Non-water resources, such as air and wildlife do not observe watershed boundaries. Therefore different frames of
reference may be needed for different analyses.



RIVERS AND STREAMS INDICATORS

MAIJOR FINDINGS AND RECOMMENDATIONS

Management Recommendations:

* As a federal agency, we should ensure consistency in assessment and management of waters crossing political
boundaries. We must recognize inequities in income and resources available to address problems. For example,
West Virginia appears to have minimal resources and widespread water quality problems.

* We should identify sources of contamination in areas with contaminated fish and evaluate or initiate remediation
efforts.

* We should integrate fish tissue data with other identified stressors to human health, especially in populations
consuming larger quantities of fish, to locate communities for priority attention.

* We should develop criteria to identify other possible high risk fish tissue sites, based on the criteria used in the
National Bioaccumulation Study and other applicable information on toxics sources.

* We should continue to work aggressively with the agricultural community to mitigate the widespread impact from
this source.

* EPA and the Office of Surface Mines (OSM) should develop a better relationship to ensure remediation of existing
mine impacts and prevent additional impact. On a parallel track, we should consider existing tools within EPA to

address this extensive problem.

* We should develop a plan with adjoining Regions to reduce emissions contributing to acid deposition.



Findings:

*

RIVERS AND STREAMS INDICATORS

MAJOR FINDINGS AND RECOMMENDATIONS

Based on the initial analyses, there are several large impacted watersheds as well as many minimally impacted areas.
The most impacted areas are the urban corridor from Philadelphia to the District of Columbia; the coal bearing
regions of Pennsylvania, West Virginia and Virginia; and portions of agricultural areas of the Delmarva Peninsula,
central Maryland and central Virginia. The minimally impacted areas are northeastern and northern Pennsylvania,
the Clinch River, and portions of eastern Virginia.

Potentially significant risks from the ingestion of contaminated fish do exist, particularly near urban and industrial
areas.

State fish consumption advisories may not always be adequate to protect against such risks.

In streams assessed by the states, nonpoint sources cause the greatest impact. Resource extraction and agriculture
are the major nonpoint sources.

The lesser impact of point sources may be due to the greater amount of legislation, resources and time historically
spent addressing point source problems.

Acid deposition poses an additional major threat to streams in the Mid Appalachian Highlands and the Atlantic
Coastal Plain.

Management Recommendations:

*

In areas where the available data suggest severe impact, we recommend a comprehensive, cross-program approach
which addresses all impacts in the watershed.



RIVERS & STREAMS TEAM: (left to right): Summner Crosby (co-leade

Margaret Passmore (co-leader), K.
Jennifer Hubbard, Francisco Cruz, Helene Drago (missing: Glenn Hansen).
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NONATTAINMENT OF DESIGNATED USES IN RIVERS AND STREAMS

Section 305(b) of the Clean Water Act requires each state to submit a water quality inventory report to Congress, through
the EPA, every two years. This report provides information to the EPA and the public on the overall condition of water
quality including whether or not each assessed waterbody meets its designated use, as defined by the states’ water quality
standards (eg aquatic life use, primary contact, etc.). This map represents percentages of only those rivers and streams that
have been assessed by the states and that do not fully support the States’ designated uses for those waterbodies. This map
does not depict the extent of the problem, only the percentage not meeting designated uses. River mile estimates of

[P

N T T oY -1 A cdae o nea axrailalalay
imipair cd rivers and streams are available.
Findings:

* The states use different assessment methods and assessment criteria, so the quantitative estimates of impacted
stream miles are not readily comparable among states.

* In many states, monitoring and water quality assessments are biased toward impacted areas. States often assume
unassessed reaches are probably not impacted.

* In many watersheds in each state, more than 40% of the assessed stream reaches in the watershed are impacted and
do not support their designated use.

* The most impacted areas are the urban corridor from Philadelphia to the District of Columbia; coal bearing regions
of southwestern Pennsylvania, the Scranton-Wilkes Barre area, West Virginia and Western Virginia; and portions of
agricultural areas of the Delmarva Peninsula, central Maryland and central Virginia.

* The minimally impacted areas are northeastern and northern Pennsylvania, the Clinch River, and portions of Eastern
Virginia.

Management Recommendations:

* In areas where the available data suggest severe impact, we recommend a comprehensive, cross-program watershed

approach. A watershed protection approach can also be applied in minimally impacted areas to protect high quality
areas. The maps following present problems and recommendations in more detail.

H3ddOL Wv310
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NONATTAINMENT OF DESIGNATED USES FOR RIVERS AND STREAMS
POINT SOURCE IMPACTS

Where waterbodies do not meet designated uses, the states determine possible sources of nonattainment. This map shows
the percentage of river miles associated with particular sources that are regulated within existing EPA NPDES programs,
including industrial, municipal, and stormwater runoff discharges, construction, and sludge and wastewater land applications.

Findings:

* Although there are only a few watersheds where nonattainment of designated uses is primarily due to point sources,
this source category still has a large impact throughout the Region. There are over 6000 miles of rivers and streams
impacted by three principal point source types: urban runoff/storm water, municipal, and industrial discharges.

* Impacted watersheds are located in the more heavily populated and urbanized areas.

* Point sources are responsible for less than 20 percent of the identified impact in a majority of the watersheds in the
Region. This lesser impact, compared to nonpoint sources, may reveal benefits from the historical investment in the
point source program.

Management Recommendations:

* Watersheds most dominated by point source impacts offer an immediate opportunity to the NPDES vnomnma to
affect improvement wholly from within their program. In watersheds dominated by point source impacts, EPA
should work with the states to identify the facilities responsible for the impact. Appropriate control measures should
be taken.

For the majority of watersheds in the Region, a more comprehensive cross-program approach will be necessary. We
should build on the concept of watershed protection, applying tools such as the development of Total Maximum
Daily Loads (TMDLs). The TMDL process involves assessing relative contributions from both point source and
nonpoint sources within a watershed and allocating wasteloads to maintain water quality.

H3ddO1 gv310
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NONATTAINMENT OF DESIGNATED USES FOR RIVERS AND STREAMS
NONPOINT SOURCE IMPACTS

Where waterbodies do not meet designated uses, the states determine possible sources of nonattainment. This map
shows the percentage of river miles associated with particular sources that fall under the general category of nonpoint
source, including agriculture, silviculture, resource extraction and on-site wastewater systems.

Findings:

*

Nonpoint sources account for over 80% of the identifiable sources of nonattainment in many watersheds. Over
18,000 assessed stream miles were impacted by nonpoint sources.

Impacted watersheds are located in more rural areas of the Region.

The major sources of impact are agriculture, resource extraction, silviculture and on-site wastewater systems.
The following maps identify areas impacted by resource extraction and agriculture.

Untreated domestic sewage continues to cause impacts in southern West Virginia and portions of western
Virginia.

Management Recommendations:

*

The areal nature of nonpoint source problems and the current voluntary approach to mitigating impact make
these sources harder to control than point sources. The watershed protection approach requires all interests to
participate in defining and addressing problems. In the absence of a regulatory approach, cooperation among
all interests is our strongest tool.

For resource extraction and agriculture, see the following maps.

EPA should work closely with the US Forest Service to encourage Best Management Practices within forested
areas.

EPA should explore avenues to solve remaining untreated domestic sewage problems in the Region.

H3ddO1 "V310
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NONATTAINMENT OF DESIGNATED USES FOR RIVERS AND STREAMS
AGRICULTURAL IMPACTS

Available data indicate that agriculture impacts the greatest number of stream miles in the Region. Measured impacts
total over 8600 miles. This map shows two measures of impact by a general source category of Agriculture, which
includes cropland, pastureland, feed lots, and animal holding/management areas. The variable-sized dots represent the
actual miles attributed to this source category. The color of the watershed reflects the miles, expressed as a
percentage of identified impacts within the watershed.

Findings:

* Watersheds in the lower Susquehanna basin, the western half of Virginia and the DelMarva Peninsula are
impacted by agriculture.

* The lower Susquehanna basin and the western half of Virginia are all underlain by fertile soils and are located in
the Valley and Ridge and Piedmont physiographic provinces. The underlying carbonate bedrock formations,
which form the rich soils, are also very vulnerable to contamination from land activities.

* The unconsolidated sediments underlying the DelMarva Peninsula also form fertile soils which support extensive
agricultural activity and are vulnerable to contamination from land activities.

Management Recommendations:

* The most important aspects of a holistic watershed protection approach in these areas should inciude full
understanding of and cooperation with the agricultural community, as well as consideration of the
interdependence of surface and ground water systems.

* We should continue to encourage the application of Best Management Practices.

* We need to improve our ability to quantify the pollutants from agriculture so that we can make accurate
predictions for the calculation of watershed wasteload allocations.
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MEAN TOTAL PHOSPHOROUS CONCENTRATION IN RIVERS AND STREAMS

The state water pollution control agencies, EPA and the USGS enter water quality monitoring data into STORET, a water
quality database maintained by the EPA. The map depicts average values of total phosphorous concentrations calculated
from samples collected by state water pollution control agencies from 1989 to 1992.

Phosphorous is an essential nutrient for aquatic plants which at elevated levels can contribute to eutrophication.
Phosphorous is often used as an indicator of agricultural and municipal impacts. The threshold levels used in the map are
taken from the EPA Gold Book which serves as guidance for the development of state water quality standards. At
concentrations exceeding 0.1 mg/l, the potential for eutrophication problems is high.

Findings:

* Mean phosphorous concentrations exceed the 0.1 mg/l threshold level in areas with identified agricultural impact.
These data help to support the state water quality assessments.

Mean phosphorous concentrations are also elevated in urbanized and more densely populated areas.

Management Recommendations:

* See discussion under previous map, entitled “Agriculture”.

* Phosphorous is an example of a pollutant with both point and nonpoint origins. The control of phosphorous in some

watersheds will require a comprehensive, cross-program approach.
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NONATTAINMENT OF DESIGNATED USES FOR RIVERS AND STREAMS
RESOURCE EXTRACTION IMPACTS

Resource extraction impacts the greatest number of stream miles in the western half of the Region. Measured impacts
in the Ohio, Monongahela, Allegheny, Kanawha and Susquehanna basins total over 6200 miles.

This map shows two measures of impact by a general source category of Resource Extraction, which includes surface,
subsurface, placer, and dredge mining practices, petroleum activities and mill and mine tailings. The variable-sized dots
represent the actual miles attributed to this source category. The color of the watershed reflects the miles, expressed
as a percentage of identified impacts within the watershed.

Findings:

* In both Pennsylvania and West Virginia, a majority of the impacts are due to abandoned mine drainage and the
associated acidification, elevated metals, sulfate and sedimentation. Resuiting conditions can be extremely toxic
to most stream biota and can destroy the stream habitat.

* Active mining and petroleum activities have also been identified as sources of impact.

* Both Pennsylvania and West Virginia have specifically requested assistance from EPA in the form of improved
coordination between EPA and the Office of Surface Mines (OSM).

Management Recommendations:

* Resource extraction activities in Region lil continue to impact a large number of rivers and streams. Although
much of the problem is caused by older abandoned mines, "new" abandoned mines appear and active mines
also cause impact. Region Il should work closely with OSM to explore a more active role for EPA in the

reclamation of abandoned mines and the prevention of "newly" abandoned and active mining impacts.

* On a parallel track, we should consider existing programs within EPA (NPS and NPDES stormwater) to address
this widespread problem.
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MEAN SULFATE CONCENTRATION IN RIVERS AND STREAMS

The state water pollution control agencies, EPA and the USGS enter water quality monitoring data into STORET, a water
quality database maintained by the EPA. The map depicts average values of sulfate concentrations calculated from samples
collected by state water pollution control agencies from 1989 to 1992.

Sulfate is released during the combustion of sulfur-bearing fossil fuels and when sulfur bearing minerals are exposed to the
atmosphere during mining. Acid mine drainage waters are commonly characterized by high suifate concentrations,
therefore ambient sulfate concentrations can be used as an indicator of impact from resource extraction. This map
supports the previous map, entitled "Resource Extraction Impacts".

Findings:

* Mean sulfate concentrations are elevated in coal bearing regions of western and eastern Pennsylvania and West

Virginia.

The spatial patterns of sulfate in the western part of the Region correspond well to the impact associated with
resource extraction in the state water quality assessments of attainment of designated uses.

In the higher elevation, western areas which receive large sulfate loadings from atmospheric deposition, some of the
sulfate in the streams may be generated outside of the watershed.

Mean sulfate concentrations are also elevated in the Lower Potomac, Lower James and the Hampton watersheds of
Virginia. Point source discharges are the suspected sources of the elevated sulfate levels in these areas.

Management Recommendations:

* See discussion under previous map, entitled "Resource Extraction Impacts".

H3d4d0L Hv310
£t029# 3NIN-O



Watersheds Region II1

Lower Chesapeake
Susquehanna
Potomac
Delaware
Chowan-Roanoke
Allegheny
Monongahela
% Ohio

iddle Ohio
Ui Tennessee

wha

Big Sandy-Guyandotte
Atlantic Ocean
Eastern Lake Erie
Southern Lake FErie
Pee Dee
Southwestern Lake Ontario

D
%00, Epg Region I

Envirommnental Indicators

Initiative

) 10 20 30 40 &S0

|

MILES

Secale 1 3500000




ECOREGION FRAMEWORK

This map depicts the ecoregions of Region III as defined by the United States Environmental Protection Agency.
Terrestrial variables such as vegetation, soils, land forms, land use and other characteristics were used to delineate the
ecoregions. The ecoregions depict regions of similar aquatic and terrestrial ecosystems.

Findings:
* Surface waters generally reflect the land forms which they drain.

* Ecological and water quality data should be summarized by ecoregions rather than watersheds because ecoregions
better correspond to the natural spatial variations and patterns in water quality.

* Many states are using the ecoregion framework to develop biological criteria for waters.

* Region Il is participating in a Regional Environmental Monitoring and Assessment Program (REMAP) called the
Mid-Atlantic Highlands Assessment (MAHA). 1t is an ecological assessment project based on the ecoregion
framework. The project will determine minimally impacted conditions, describe the current ecological condition of
parts of 6 major ecoregions and investigate diverse impacts. This study will cover 65% of Region IIL.

Management Recommendations:

* This project did not use the ecoregion framework primarily because watersheds provide a more familiar frame of
reference. However, the Region should begin to investigate the use of the ecoregion framework for assessing and
managing water resources and protecting aquatic and terrestrial ecosystems. It should be noted that at a recent all
employees meeting at EPA Headquarters, both Vice President Gore and Administrator Browner considered
ecosystem protection as a top Agency priority.

* The Region should coordinate with the MAHA project and use information from the project as it becomes available.
This project will provide real information on the utility of the ecoregion framework in water quality management.
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BIOLOGICAL MONITORING OF BENTHIC MACROINVERTEBRATES

Benthic macroinvertebrates are an assemblage of animal groups that live in bottom habitats in the aquatic environment.
The major taxonomic groups of benthic macroinvertebrates include the insects, annelids, mollusks, flatworms and
crustaceans. Healthy macroinvertebrate communities indicate good water quality and physical habitat. In-stream
communities are excellent indicators because they live in the stream and thus their condition reflects long-term water
quality, unlike ambient samples which are often taken monthly and offer only a snapshot of water quality.

Findings:
* Data are collected using different methods and are not strictly comparable between the states.

* More data are readily available for the state of Maryland and the non-tidal streams of southern Delaware. Coverage
is limited in Pennsylvania and Virginia and very sparse in West Virginia.

* On the Eastern Shore of Maryland, 34% of sampled sites indicate severe impact while 55% indicate moderate
impact.

* In the nontidal streams of southern Delaware 26% of sampled sites show severe impact and 40% are moderately
impacted. Delaware reports that 80% of sites with poor quality biology are limited by habitat.

* Although the coverage is sparse, available data indicate impacted sites are also clustered in the middle and lower
Allegheny, the Monongahela, the Ohio and the lower Kanawha watersheds. Areas that appear to be minimally
impacted include the Upper Delaware River basin in the northeastern corner of Pennsylvania.

Management Recommendations:
* The most impacted areas should be targeted for source identification, control measures should be implemented to
reduce stressors in those areas (including enforcement for traditional sources and innovative approaches for other

sources). 305(b) data can be used to identify sources.

* The least impacted areas should be targeted for pollution prevention activities and protection through awareness of
these areas in permitting, standards review and enforcement.
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CANCER RISKS BASED ON FISH TISSUE DATA

Concentrations of chemical residues in fish fillets can be used to determine fish edibility. The following map illustrates the
estimated total (based on 45 chemicals) cancer risk for human fish consumption at a low ingestion rate.

Findings:

* All estimated cancer risks exceeded 1 case in 100,000, except for the background location. Risks would be even
higher for subsistence fishermen.

Most sampling locations were chosen primarily because of suspected contamination and this was confirmed through
the study results.

Most high risk locations currently have some type of fish consumption advisory in place.
Recommendations:

* See Occurrence of Toxics in Fish Tissue
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OCCURRENCE OF TOXICS IN FISH TISSUE

Toxic chemical residues in fish tissue (both whole body and fillet) can indicate the presence of these chemicals in the
watercolumn and/or sediments and can be used to determine fish edibility. There is limited information on the effects of
chemicals on fish health. Some of the most significant toxics in fish for human consumption in this region are dioxins and
furans as TEC, PCBs, dieldrin, p,p’-DDE, and mercury.

Findings:

*

For organic chemicals, the highest concentrations were generally found in southeastern Pennsylvania and
southeastern Virginia. For mercury, the highest concentrations generally occurred in eastern Pennsylvania and
southern Virginia.

Most Region III states use FDA Action Levels to set advisories. Risk-based concentrations could be more
protective.

Recommendations Based on all Fish Tissue Information:

Identify sources of contamination and evaluate remediation efforts.
Increased federal assistance to states for monitoring fish tissue and developing fish advisories.

Identify criteria used to select sampling locations and determine if these criteria apply elsewhere in the region (look
for high risk sites not yet identified).

Integrate this information with other identified stressors to human health, especially in populations consuming larger
quantities of fish to locate communities for priority attention.
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NONATTAINMENT OF DESIGNATED USES FOR RIVERS AND STREAMS
TOXICS IMPACTS

Nhere waterbodies do not meet designated uses, the states determine possible sources and causes of nonattainment. For
.xample, 32 stream may not meet its designated use as a cold water fishery because of high temperature discharges from a
wﬂuﬂm\ﬂw plant. The source of the impact is the industrial power plant, the cause of the impact is increased temperature.

This map serves as an example of how the impacts from a particular cause can be mapped throughout the Region.

This Map show two measures of impact by a general cause category of Toxics, which includes Metals, Pesticides, Priority
npriority Organics, Ammonia, Chlorine, and Unknown Toxicity.
and Nonp

Findings:

- This map serves as one example of how problem pollutants can be mapped within the Region. The greatest causes
of impact to the Region’s waters included nutrients, organic enrichment, and siltation; these causes are represented
partially in the Agriculture and Resource Extraction source maps since these activities contribute these pollutants.

This toxics map shows additional problem areas, somewhat reflected in the Resource Extraction and Point Source
Impacts maps.

- Owut of the total 3910 miles impacted by any of the causes in the Toxics category, 2051 of these miles were due to
metals problems. Many of these metals problems coincide with Resource Extraction activities in the western
portions of the Region, though there are some additional industrial point source related problems, in the Lehigh
valley in Pennsylvania, the Greenbrier in West Virginia, and numerous watersheds in southern Virginia.

znbwmnana Recommendations:
- See the Resource Extraction and Point Source Impacts maps for recommendations.

* In this project, we did not use ambient metals monitoring data because there were questions concerning the quality
of the data. The impacts reported by the states and shown in this map could not be verified analyzing the ambient

data. EPA should work with USGS and the states to improve all future ambient water column monitoring for
metals.
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304(1) Site Locations
For Region III
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SONSAYAR AMLRMNNLAL VVRALL LUAIVD DPDUHAKGE LIMILS
COPPER LOADINGS AS AN EXAMPLE

The 304(1) program consists of National Pollutant Discharge Elimination System (NPDES) permits with water quality-based
limits and compliance schedule for toxics pollutants. This map depicts the ratio of actual copper loadings to allowed copper
loadings for the 304(1) facilities discharging copper in Regions III. For example, 119% of the permissable limit means the
discharger is exceeding their permissable limit by 19%. Copper was chosen because more data were available for this parameter
than for other toxic parameters at 304(1) sites.

Findings:
* The basins where there are 304(1) facilities discharging copper at levels that exceed the permissible loading are: Clarion,
Lehigh, Schuykill, Brandywine and Gunpowder-Patapsco. The facilities discharging in these basins exceed the permissible

loading for copper by more than 19 percent.

* The facilities discharging to the following basins are meeting the permissible loading for copper: Chinooteague, Hampton,
Upper New, Upper Roanoke, Greenbrier, South Fork Shenandoah, Conococheague, Bald Eagle and Youghiogheny.

* There are 39 outstanding 304(1) facilities in the states of Maryland and Virginia operating without approved NPDES
permits that meet 304(1) requirements. Therefore, we do not have loading information for those facilities.

Management Recommendations:

* For those facilities that exceed the permissible loading, we need to set a compliance date for the 304(1) parameters.
Based on this information, we should develop enforcement actions as needed.

* For those basins where there are 304(1) facilities in compliance with the permissible loading, we should coordinate with
the states to develop instream monitoring programs to determine what environmental benefit we achieved through the
implementation of the section 304(1).

* We should coordinate with the states of Maryland and Virginia to issue the remaining 304(1) NPDES permits.
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TTTTTo AR AR LAV ADSEDMEN T PROGRAM - NATIONAL SURFACE WATER SURVEY
STREAM ACIDIFICATION

This study targeted small to midsized streams and investigated the effect of atmospheric deposition on the acidification of
streams. Areas in Region Il included the Mid Atlantic Highlands (Allegheny Plateau and the northern Ridge and Valley
Province) and the Mid-Atlantic Coastal Plain (including the New Jersey Pine Barrens). The NAPAP NSS provides more
data for smaller streams in smaller, headwater watersheds which are often not priorities for the state monitoring networks.
Findings:

* Streams acidified by acid mine drainage were not included in the study. (The study considered acidification from
natural causes and other sources.)

* In the Mid Atlantic Highlands, 12% of the target streams were acidified.

* Acidified streams in the Mid Atlantic Highlands are nearly always found in forested watersheds because thin soils
and steep slopes make the watersheds unsuitable for agriculture or other uses and also make the streams more
susceptible to acidification.

* Toxic effects of acidity on biota in streams are expected to be most prevalent in the Mid Atlantic Highlands.

* In the Mid Atlantic Coastal Plain 10% of the target streams were acidified (excluding the New Jersey Pine Barrens
where acidification is organic and natural).

* The most likely source of acidity in both of these areas is atmospheric deposition.

Management Recommendations:

to acid deposition.

* Emission reductions in adjoining regions should be a matter of concern to Region III.



Streams Acidified in Region lli

(excludes acid mine drainage acidification)

Percent Acidified
70

i Source: National Acid Precipitation Assessment

Program National Stream Survey
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ACID MINE DRAINAGE IMPACTS

Design of the National Surface Water Survey allowed quantitative estimates of acid mine drainage effects within the

targeted stream population. The bar graph shows an estimate of the impact of acid mine drainage compared to an
estimate Of the impact of acid deposition.

Findings:

*

drainage were found. Most of this acidic stream length was located in the Mid Appalachian and Mid(aflantic

Within the entire National Stream Survey area, an estimated 3441 miles of acidic streams not _.E@moﬁomwg acid mine
Coastal Plain.

Within the entire National Stream Survey area, an estimated 2851 miles of streams were acidic because of acid mine
drainage. Another 3590 miles of streams were estimated to be impacted by acid mine drainage but were not
acidified. Therefore, a total of 6441 miles of streams were impacted by acid mine drainage.

A large majority of the stream sites acidified because of acid
and northern West Virginia.

mine drainage were located in western Pennsylvania
Stream sites impacted by acid mine draina

ge but capable of neutralizing the acidity were more numerous in southern
West Virginia and Tennessee.

Management Recommendations:

*

Control measures for both acid mine drainage and atmos

pheric deposition need to be implemented to address major
threats to streams in the Mid Atlantic Highlands.
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BIOLOGICAL EFFECTS

A toxicity model, called an acid stress index, was used to estimate the acidity-related stress on fish associated with measured
levels of pH, aluminum and calcium. The fish response measured most frequently in the laboratory bioassays is mortality.
Thus, only experiments evaluating the effects of acidification on fish mortality were used for the toxicity model calibration.

Findings:

* Approximately 24% (9,317 miles) of the targeted population streams in the Mid Appalachia region exhibit ASI
values which indicate chemical conditions unsuitable for the survival of acid-sensitive fish populations.

* Streams with the highest ASI values occur in the western
upstream reaches.

part of the Mid Appalachian region in the higher-elevated
* Acid stresses in the Mid Atlantic Coastal Plajn region indicate that 45%

stream reaches exhibit ASI values which indicate chemical conditions un
populations.

(11,801 miles) of the targeted population
suitable for survival of acid sensitive fish

* High ASI values are found in all areas of the Coastal Plain, but t

hey are concentrated in the New Jersey Pine
Barrens where the waters are naturally acidic.

* Acidification is most likely one of the contributing causes of declines in fish stock in the Mid Atlantic Coastal Plain.

Other confounding factors contributing to the decline in the Coastal Plain are overfishing, eutrophication and habitat
modification in estuaries, land use changes, and toxic discharges.

Recommendations:

In evaluating the priority of controlling acid deposition, impacts on important fisheries should be considered.

* Support the Regional Environmental Assessment and Monit

oring Program (REMAP) project, the Mid Atlantic
Highlands Assessment (MAHA),

which will provide more information on biological effects due to acidification.
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FOREST INDICATORS

MAJOR FINDINGS AND RECOMMENDATIONS

Findings: Lj:no ;

*

Region III is heavily forested; oak-hickory forests represent the dominate forest type. &O_\S Smrxil

There is currently no comprehensive dataset which describes the biological diversity o NX
Information is limited to rare, threatened and endangered species and plant communi
home to a wide variety of special species and communities of concern.

Elements of forest biodiversity are doing well: deer, resident songbirds, small mammals; Other forest species have
been extirpated or are declining in numbers: neotropical migratory songbirds, large predators (timber wolf, mountain

lion, bobcat, wolverine), amphibians.

Most rare forest communities are associated with extreme environmental conditions such as high elevations or
saturated conditions

Major stressors to forested ecosystems include air pollution in the form of ozone, air toxics, and acid deposition.

Species sensitive to ozone include some of the Region’s dominate tree species: white pine, black cherry, tulip poplar,
red spruce and red maple.

Research results support an indirect link between high elevation forest decline, acid deposition and poorly buffered
soils [note: the pH of Region III's rainfall averages between 4.0 and 4.5].

Forest fragmentation by roads, pipelines, subdivisions, clearcutting, etc. represent one of the greatest threats to the
overall ecosystem functions of our forests.

EMAP’s Forest Health Moritoring is being implemented in our Region. However, PA and WV do not participate in
the program, to date.



FOREST INDICATORS

MAJOR FINDINGS AND RECOMMENDATIONS

Management Recommendations:

*

The Forest Team recommends working closely with the USDA Forest Service to better address the assessment and
monitoring of air pollution impacts to forests.

The Forest Team recommends leveraging our existing regulations to better address forest fragmentation and means
to reduce or mitigate its consequences.

The Forest Team recommends establishing closer links to EMAP’s Forest Health Monitoring to achieve better
Regional coverage.

The Forest Team recommends the use of innovative techniques and tools to identify areas of high biodiversity and
develop management plans to offset risks to biodiversity. Such tools/techniques include US Fish and Wildlife
Service’s Gap Analysis Program, EPA’s Habitat/Biodiversity Research Plan and the Watershed Approach.

434401 4v310
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REGION 3’S FOREST RESOURCES

The Forest Indicators team gathered baseline data on the Region’s forest resources to use as starting point for analyses of
Stressor data. The following 4 maps present baseline data on percent forest by county, forest cover type, public ownership,

and elevation.

Findings:

>k

The majority of Region 3 is forested. The most heavily forested counties are located in the western portions of
Pennsylvania, Virginia, and West Virginia.

Forests are sparge on the coastal plain.

Oak/hickory is the dominant forest type in the Region. There are also large components of beech/maple and loblolly
pine forest.

The vast majority of the Region’s forests are in private ownership.

High elevation forests occur along the Appalachian Mountain range as it passes through Pennsylvania, Virginia, and
West Virginia.

Management Recommendations:

ok

Work with the Forest Service to establish watershed approaches to engage local/private protection.
Work with the Forest Service to establish protection programs (P2) in existing forested areas.

Work with the Forest Service to establish forest restoration efforts to encourage large forest patch size protection in
coastal plain areas.

Work with the Forest Service at the county level in outreach and education for local communities.
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OZONE

Ozone is widely considered to cause more damage to vegetation than any other air pollutant. Most forests in eastern North
America are exposed to ozone and there are indications that ozone is a Region-wide, background stress on forest health.

Findings:
*

Ozone levels exceed the National Ambient Air Quality Standard (NAAQS) throughout much of Region IIL

The US Forest Service red line threshold values are exceeded in most major metropolitan areas, as well as in some
rural, forested areas where monitors exist.

Species sensitive to ozone include some of Region III’s dominant forest trees: white pine, black cherry, tulip poplar,
red spruce, red maple.

There has been limited ozone monitoring in the higher-elevation, forested portions of Region III.

Region III is impacted by the transport of ozone and its precursors from adjoining EPA Regions.

Management Recommendations:
* Increase ozone monitoring of rural, forested, high-elevation sites.

Encourage the participation of the states of PA and WV in the Forest Health Monitoring Program for Region III.

Identify sources or causes of ozone non-attainment in heavily forested counties and take specific action to reduce
obdmmmo:m.

Work cooperatively with other EPA Regions to reduce source emissions of ozone precursors in other states which
are impacting Region III through long-range transport.
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Ozone Non-Attainment
For 1991

Marginal ~ (0.121 - 0.138)

Moderate (0,138 - 0.160)

Serious (0.160 -0.180)
Severe ~15 (0.180 -0.190)

Severe ~17 (0.190 -0.280)

Extreme (0.280 and above)
Additional Areas
Designated Non-Attainment

B Areas Designated
As Attainment

EPA Region 111
Environmental Indicators

Initiative
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PERCENT FOREST BY COUNTY WITH OZONE NONATTAINMENT
A number of the heavily forested counties in Region III are designated in nonattainment for Ozone.
Findings:
Ozone levels have exceeded both EPA’s National Ambient Air Quality Standard (120 ppb) and the Forest Service
Redline Value (120 ppb) in the following forested counties: WV: Greenbrier, Kanawha, Putnam, Cabell, Wayne and

Wood; Stafford, VA: Chesterfield, Hanover, Charles City and James City; MD: Charles; PA: Fayette, Somerset,
Cambria, Blair, Warren, Susquehanna, Wayne, Pike, Wyoming, Monroe, Carbon, Schuylkill, Juniata and Perry.

The US Forest Service, the National Park Service and TVA operate air pollution monitoring stations in selected

forests of the Region. Still, there has been limited ozone monitoring in the higher-elevation, forested portions of
Region IIL

Sensitive species include some of Region III’s dominant forest trees: white pine, black cherry, tulip poplar, red
spruce, red maple.

* Region III is impacted by the transport of ozone and its precursors from adjoining EPA Regions.
Management Recommendations:

Increase ozone monitoring of rural, forested, high-elevation sites.

Encourage the participation of the states of PA and WV in the Forest Health Monitoring Program for Region IIL

Identify sources or causes of ozone non-attainment in heavily forested counties.

Work cooperatively with other EPA Regions to reduce source emissions of ozone precursors in other states which
are impacting Region III through long-range transport.

Coordinate data collection of Forest Service, National Park Service and TVA with the existing EPA AIRS database
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NITRATE DEPOSITION
FOR 1990
REGION III

EPA 1
Enviro ““.RE Indicators
Initiative

1990 Annual Totals kgiha

9. 9.9
= 10 - 19.99

20 - 29.9¢
230 - 39,99

40 and above
* NADP Monmitoring Site
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GLOBAL WARMING - “THE GREENHOUSE EFFECT"

Forests could be adversely impacted by the effects of global warming. Certain species of trees may not be able to adapt to
climatic changes, thereby potentially placing entire forests at risk.

Findings:
* Scientific consensus exists that global warming is likely to occur.

Global Warming is caused by "greenhouse gases” in the atmosphere, including carbon dioxide (49%),

methane
{18%), chlorofluorocarbons (14%), and nitrous oxide (6%).

It is likely to upset ecosystem balances and cause shifts in species ranges as the climate changes.
Climatic change could also increase fire frequency and pest infestations.
Management Recommendations:

* Support reforestation efforts to counteract increasing carbon dioxide emission levels in the atmosphere.

Educational programs (Center for Environmental Learning) directed toward causes and effects of global warming
and the role of forests.

Actions in Region III should be part of a coordinated national/international strategy.

Air programs should use forest data/concerns to assist in gaining public support for control measures that would
decrease emission of greenhouse gases.
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FRAGMENTATION

Fragmentation represents one the greatest threats to the functioning of forest ecosystems as habitat for our diverse wildhfe
populations. Fragmentation can lead to mcreased exposure of the forest fragments to wind, solar radiation, ncreased rates
of evaporation, Forest fragmentation contributes to the loss of biological diversity by reducing the numbers of species
which can be supported in the remnant forests, increases forest species’ exposure to higher rates of predation and
parasitism, and creates barners for migration thus contributing to genetic 1solation.

Findings:
* There has been no systematic attempt to evaluate the degree and extent of fragmentation in the Region’s forests.

* The ahove findmg notwithstanding, Region III's landscape 15 highly fragmented by roads, pipeline corridors,
powerline right-of-ways, impoundments, subdivisions, etc.

* The scientific Iiterature is replete with studies that demonstrate the effects of forest fragmentation as it relates to the
forest condition and the maintenance of biological diversity mcluding loss of genetic diversity, increased exposure to
predators or nest parasites, increased opportunties for deer encroachment and subsequent browsing damage,
mvasion of non-natve species, increased exposure to climatic variables such as wind and solar radiation.

Management Recommendations:

* Use EPA’s grants programs to leverage mnovative approaches to local land use planning that reduce fragmentation
and promote biodiversity.

* Work closely with the USDA Forest Service’s Forest Stewardship program {0 improve best management practices
and encourage good stewardship on private lands.

* Leverage NEPA to 1ts fullest extent to better address habitat (forest) fragmentation.

* Work w/EMAP landscape and forest health to obtain digitized land use/land cover data.



Use GIS to identify forest restoration opportunities that would decrease fragmentation effects and create

wildlife/habitat corridors between currently disjunct forest patches. Use enforcement and mitigation agreements to
achieve restoration poals.

Total Road Mileage for Region Il
(By State)

PA 116,508

MD 28,752

DE 5,444
DC 1,102

WV 34,592

VA 67,700

Total Mileage = 254,098
Source: Office of Highway Infor. Mgt.
Federal Highway Administration
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: Percent of Total County Acreage
! in Forest With
Population Change 1980-1990

Forest (%) Population Change (%)
. less than 20% ® > 40%
BZ 20% - 392 o 0 -399%
[ a0% - 599 - 20 -199%
i 60% - 79%

. greater than 79%
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FRAGMENTATION: ROAD DENSITY/ROAD MILEAGE

In order to provide a coarse evaluation of the extent of fragmentation (by roads only), road density/acre of land was
calculated on a county basis. Increased potential for fragmentation could also be related to population change.

Findings:

*

Several areas of the Region represent potential for increased forest fragmentation by roads. Most notably is
northeast PA (Monroe, Pike and Carbon Counties) which are highly forested and undergoing rapid development.
Other "hot spots” include southcentral West Virginia and southern Virginia.

As various areas within our Region undergo rapid development, primarily in rural areas, the Region’s Forest will
necessarily become more and more fragmented; thus subjecting the forests to the adverse impacts associated with
fragmentation (see previous description)

Management Recommendations:

*

Work with state, county and local planning and transportation agencies especially in NE PA, S. Central WV, and S.
VA to develop regional transportation plans n an effort to use existing roadways more efficiently and to develop
alternative modes of transportation.



vmnnmawmm of County in Forest
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SOIL pH

Soil reaction or pH s a me
asure of the acidi ini
; o e susooniie MQQ Ho~ mFm:EQ of a soil. Acid soils are poorly buffered
hem are therefore more susceptible to nutrient deficiencies and aluminum toxicity. W §
- , and forests growin,
. g on

Findings:

H(HNHH% y .
of the soils in WOW_OE 3 are ENnCnm.E% acid, with soil Um values below S
.5

* The most acidic sotls (b 0 u
elow pH 5 i
S enmsyivanis & %ﬁ H..n mv_ mwn r in the coastal plain areas of Delaware, M Virein
P ) re, Maryland, and Virginia, and in
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igh elevation forest decline, acid d
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DEER HERBIVORY

Deer herbivory (or deer browsing) represents one of the greatest potential threats to forest regeneration and subsequently
places a variety of wildlife at risk due to the "opening up" of forests.

To date, several areas of our Region (most notably, PA) are subject to high deer densities which have an adverse impact on
understory vegetation. Adverse impacts may affect other wildlife populations which depend on understory vegetation
destroyed by deer.

Findings:

High deer densities result in the overbrowse of young trees and plants up to six feet from the forest floor.

Loss of forest regrowth potential, which is represented in the understory vegetation, bodes ill for the future health of
our forests.

The continued fragmentation of the forest landscape only presents more opportunities for deer to encroach further
into forest interiors. The resulting overbrowse diminishes the availability of cover and nesting habitat for birds and
mammals, opens the forest to intrusion of non-native (exotic) plants and ammals which supplant native biodiversity
and increases the risk to rare and threatened plants.

Management Recommendations:

*

Work with the USDA Forest Service, local, state and federal land managers to increase public awareness of the deer
overpopulation problem. Encourage management techniques that include:

Shooting the deer.
Reintroducing native predators such as wolves and mountain lions.

Setting up family planning clinics in high deer density counties.
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GYPSY MOTH AND OTHER PESTS
Gypsy moth and other insect pests are potentially serious stressors on the Region’s forests. Widespread and recurring pest

outbreaks can affect the forest’s susceptibility to other stressors and, ultimately, change the nature of the forest itself (i.e.

oaks are the preferred host for gypsy moth; widcspread oak mortality could lead to the regeneration of another forest type
(i.e. maple)-

Findings:
Region III has witnessed the onslaught of the gypsy moth as this pest’s range continues to move south and west.

Gypsy moth infestation, in combination with other stressors such as drought, acid deposition, and ozone can lead to
increased oak decline and mortality.

Gyspy moth infestations (and other pests) can lead to the conversion of one forest type to another. One can argue

on both sides of this issue. Ramifications of an accelerated rate of conversion due to gypsy moth should be given
careful consideration.

On private land, the first line of attack appears to be pesticide use; continued gypsy moth infestation could lead to

increased pesticide use and thus contribute to nonpoint source pollution and the loss of nontarget species such as
Lepidoptera (butterflies and moths).

Management Recommendations:

Work with the Forest Service to encourage integrated pest management on private lands.

Support research on the effects of pesticide use on nontarget species.

Look to gypsy moth infested areas as potential areas for nonpoint source control management and education as it
regards pesticide use.



Counties with Gypsy Moth/Gypsy Moth Forest Susceptible

COUNTIES WITH GYPSY MOTH DETECTED

B SUSCEPTIBLE GYPSY MOTH FOREST

Produced by: USDA Forest Service, Northeostern Ares
Fores! Health Moniloring GIS Group




EMAP’S FOREST HEALTH MONITORING PROGRAM

To date, EMAP’s Forest Health Monitoring (FHM) represents the only longterm, systematic monitoring program

specifically designed to evaluate status and trends in forest health. The goal of the program is to measure and assess the
effects of natuaral and anthropogenic stresses on our forests.

Several environmental indicators are currently used and many others are being tested and refined for incorporation into the
program.

Findings:

Three of the five states in our Region participate in Forest Health Monitoring (MD, DE, VA). These states
commenced the detection monitoring in 1991; therefore, limited data are available at this time. Detection
monitoxing, the first level of the FHM, refers to the system of permanent plots (based, in part on EMAP’s grid
system); these plots are assessed annually. In addition, irregular aerial surveys to assess forest pest and other
stressor effects are included in Detection Monitoring (see technical report for more details). In VA, several

demoustration pilot plots are underway in an effort to evaluate environmental indicators and address specific
CONCerrs.

Baseline data collected for the first year of monitoring indicate no regional trends in the decline of forest health.

Some states are experiencing widespread pest problems, although, at present, these do not represent cause for
alarm.

Management Recommendations:

Encourage West Virginia and Pennsylvania to participate in FHM; this will provide Region III with a comprehensive
assessment of our Forest and provide early warning signs of stressors that EPA should address more rigorously.

Establish better communication links between the Forest Service FHM team and Region II scientists via regular
roundtable discussions, exchange of staff and joint REMAP projects.

* Evaluate Regional needs for inclusion into EPA’s REMAP projects.
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VOC EMISSIONS IN OZONE NON-ATTAINMENT AREAS

Volatile organic compounds (VOCs) are emitted from a myriad of sources, which include
stationary, or "point" sources (refineries, chemical plants, etc.), area sources (dry cleaners,
gas stations, etc.), and mobile sources (motorized vehicles, airplanes, etc.). VOCs are
significant both as a precursor to ozone (which contribute to adverse respiratory impacts)
and as an indicator of toxic air pollutants (50% of toxic air pollutants are VOCs).

Findings:

*

In non-attainment areas, the 1987-88 VOC emissions data indicate that point
sources are a relatively small contributor to total VOC emissions. The major
contributors of VOC emissions are area and mobile sources.

The 14% VOC emissions from point sources are the remains of a massive effort
of control over the last 20 years. But, even if VOC emissions from point sources
are reduced to zero, the collective impact of area and mobile sources may still
result in ozone non-attainment and substantial loadings of toxic air pollutants.

While the percentages of total VOC emissions will vary for specific areas of
concern, substantial reductions in VOCs cannot occur without addressing area and
mobile sources.

Traditional regulatory efforts alone will not be enough to curb VOC emissions

because much of the mobile and area source emissions are caused by individual
actions.

Management Recommendations:

*

Extensive outreach should be conducted to educate the public on how their
actions affect and how changes in their actions can reduce VOC emissions, and
the effect of these emissions on human and ecological health.

Region III should continue to participate in or lead national initiatives to reduce
VOC loadings.

Region III should explore possible new regional initiatives to address area and
mobile source contributions to VOC loading and should continue to participate in
existing actions such as transportation initiatives--i.e., trip reduction program,
transit subsidy, etc. Active sponsorship or promotion of alternative fuels or cars is
an important and visible role that the Region might undertake.



Figure 1

SOURCES OF VOC EMISSIONS
FROM OZONE NON-ATTAINMENT AREAS *

60%

MOBILE

* FROM 1987-1988 EMISSION INVENTORY
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Percent of Public Water Supplies with LOIIOTIIN VIOEALIGHS

Human health concerns related to public and private sources of drinking water supplies with contamination from waterborne diseases is a
concern to all residents of Region III. Historically the quality of drinking water has been a factor in determining human welfare. Waterborne
diseases have for the most part been well-controlled in this country compared to others but there still is continuous violations of the coliform
standard. The Maximum Contaminant Level (MCL) is an indicator of drinking water quality. Contaminant levels in drinking water above the

MCL may represent 2 potential human health and environmental concern. Information regarding MCL violations for public water supplies
(PWSs) are contained in FRDS 1I (Federal Reporting Data System ID).

Findings

* MCL violations for coliform were wide-spread in the Region. Pennsylvania and Virginia were found to have the most violations of
the coliform standard for fiscal years 1988-1992. Counties with the highest percent of PWSs with MCL violations of coliform were
primarily in rural areas. There isa potential for adverse health effects for persons consuming water that exceeds MCLs for coliform.

* This analysis includes only 54% of the PWSs with MCL violations due to data gaps in FRDS regarding latitudinal and longitudinal

coordinates for the location of PWSs. However, it is not likely to affect the data distribution throughout the Region and results
significantly.

Management Recommendations

* Target activities to achieve compliance by use of appropriate treatment technologies and/or innovative funding approaches for
vulnerable PWSs that may have difficulties achieving compliance, €.g., small PWSs.

* Control sources of coliform in drinking water by construction of sewage treatment plants in highly stressed areas and/or regulation
of the construction of septic systems in these areas.

* Have all affected programs work together (with other state and federal agencies) to control agricultural run-off in areas
with the greatest frequency of coliform violations.
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Hazardous Waste Sites with Public Water Supplies with MCL Violations within a 3 Mile Radius

Hazardous waste sites represent a significant source of ground water
water supplies (PWSs) in the vicinity of hazardous waste sites are at
violations at PWSs located near hazardous waste sites may be an indicator of ground water supplies that are already contaminated by

hazardous waste sites (as opposed to at risk of contamination). This map locates hazardous waste sites that are within a 3 mile radius of

one or more ground water intakes used by PWSs that have MCL violations of industrial type contaminants. Information regarding MCL
violations- for PWSs are contained in FRDS II (Federal Reporting Data System).

pollution to both private and public sources of potable water. Public
particular risk. The presence of maximum contaminant level MCL)

Findings:

* Inorganic (e.g.,metals), organics (e.g.,halogenated organics; pesticides), radionuclides (e.g.
226/228) represent a small percentage of MCL violations. Pennsylvania was found to have
to these parameters, which present a potential for adverse health effects.

,gross alpha and beta; combined radium
the highest number of MCL violations due

> Based on the data from FRDS between 1988-1992, ground water based PWSs in B

Pennsylvania, which lie within a 3-mile radius of a hazardous waste site with kno
violations of industrial-type contaminants.

ucks and Montgomery counties in southeastern
wn ground water contamination, had MCL

* This analysis includes only 54% of the PWSs with MCL violations due to

data gaps in FRDS regarding latitudinal and longitudinal
coordinates for the location of PWSs. This map is therefore expected to be under inclusive of the sites meeting the criteria.

However, it is not likely to affect the data distribution throughout the Region and results significantly.

Management Recommendations:

* Analyze contaminant trends over time using existing data in FRDS for PWSs; then target activities to achieve compliance through
treatment, or through remediation of hazardous waste sites or both.

Prioritize hazardous waste site clean-up based on vulnerability of potentially exposed PWSs; consider a search for additional sites
in most vulnerable areas with known ground water contamination problems.

* Consider a search for additional, as yet undiscovered hazardous waste sites in the most vulnerable areas with known ground
water contamination problems (as potentially demonstrated by consistent MCL violations).
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INDEXING/FORECASTING SYSTEM

A Prototype Indexing System is under development which ranks TRI releases in terms of their relative toxicity. Phase I
includes development of the Index system, Phase II includes characterization and evaluation of potential receptors. The
Index System utilizes approved toxicity factors from the IRIS database and incorporates both noncarcinogenic an

carcinogenic toxicity and their weight of evidence classifications, thus retaining sensitivitity to the original toxicity values.

Because the IRIS database is endorsed by the EPA and is nationally recognized, this approach serves to support actions
which might be based on the results of the Indexing procedure.

Findings:

* The Prototype Index System is media-specific and multi-component, including a Chronic Index, an Acute Index and a

Fate Index.

An Index value is reported for each releasing facility which allows the identification of major contributors of the
most toxic compounds.

* The results of the Chronic Index of the Prototype for RY1990 TRI releases to the air medium for the State of

Maryland are presented in the technical report document. This methodology may reveal primary contributors in
areas other than urban, highly populated regions.

The Prototype TRI Index System is intended to be included as part of a forecasting effort to evaluate the impact of
TRI releases on human health risk.

Recommendations:
* Other sources identified by our group as key contributors to human health risk include Area/Mobile sources,
Pesticides, Indoor Air, Lead, Radon and Groundwater as a source of drinking water. These sources may be

mathematically evaluated in terms of their relative toxicity indices to determine the comparative risk index of each
variable.

Appropriate resources should be dedicated to evaluating suitable chemical lists, toxicity values and exposure

information for the key contributors: TRI, Area/Mobile Sources, Pesticides, Indoor Air, Lead, Radon and
Groundwater as a source of drinking water.
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