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Section 1.   Executive Summary

Introduction
Despite its urban location in the Washington, D.C. area, the Potomac Gorge is one of the most
significant natural areas in the eastern United States.  It extends for 24 km (15 mi) along the
Potomac River from Great Falls to Theodore Roosevelt Island (Figure 1), encompassing about
3,880 ha (9,700 ac) in Virginia, Maryland and the District of Columbia.  The site harbors more
than 400 occurrences of over 200 rare species and communities, a major river system with
numerous tributaries, noteworthy stands of upland forest, many seeps and springs harboring rare
groundwater fauna, and abundant wetlands.

The Potomac Gorge Site Conservation Plan (SCP) is a collaborative project of the National Park
Service (NPS), principal landowner in the Gorge, and The Nature Conservancy (TNC), which
has long been interested in the site’s extraordinary biological diversity.  The two organizations
co-own Bear Island in the heart of the Gorge.  In the SCP, the site’s biodiversity is distilled into a
group of conservation targets around which the plan is organized.  The plan analyzes threats that
impact these targets, and presents strategies that will help ensure their conservation, and thus
conservation of the Gorge’s overall biodiversity.  As one of the first joint site–based planning
efforts between NPS and TNC, this project serves as a model for many other locations around
the country where the organizations’ interests overlap.

Planning Process
The Potomac Gorge plan was developed using TNC’s "5–S Framework" of Site Conservation
Planning.  The SCP approach consists of the following components:

• Systems: the species, natural communities and ecological systems that embody the
biodiversity of the site; these “conservation targets” are the focus of the plan; 

• Stresses: the types of destruction or degradation affecting the conservation targets; 
• Sources of stress: the causes or agents of destruction or degradation; each combination of

a stress and source is termed a threat;
• Strategies: the conservation actions necessary to abate the threats or enhance the viability

of the conservation targets; and
• Success measures: the means of assessing progress in abating threats and improving

conservation target viability.

This planning process is similar to that for the NPS Inventory and Monitoring program, although
there are some differences in scope and sequence.  Site Conservation Planning evaluates the
human context of a site and the impact that this has on targets, stresses, sources and strategies.
As part of this, SCP identifies key stakeholders at the site who could assist with plan
implementation.  This component of SCP was a determining factor in the decision to use this
process as the planning model for the Potomac Gorge.
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Systems: Conservation Targets
The plan is based on the selection of the seven conservation targets for the Gorge:

• Rare Groundwater Invertebrates occur in woodland springs and seeps throughout the
site; some species are globally rare.

• Riparian Communities are found at lower elevations along the river that flood more
frequently; they are dominated by plants typical of floodplains. Some of the community
types and many of the plant species are globally or state rare.

• Terrace Communities occupy higher elevations along the river that flood less
frequently; they are dominated by plants typical of uplands.  Some of the community
types and many of the plant species are globally or state rare.

• Anadromous/Semianadromous Fish in the Potomac River—American and hickory
shad, striped bass and white perch—are keystone species in the lower part of the site,
where the eggs, fry and adults serve as an important food source for other animals.

• Upland Forest Blocks are large, relatively unfragmented tracts of upland forest—
Riverbend, Great Falls, Scotts Run, Turkey Run and Goldmine/Ford Mine Tracts—that
provide habitat for state rare plants and birds of special conservation concern.

• Tributary Stream Systems are the streams that enter the Potomac River within the
Gorge. These tributaries reflect conditions on the land surrounding the site.

• Wetlands of many types are abundant at the site, but little is known about them and as a
result they are not considered further in the plan.  Research will soon fill this information
gap and allow full development of Wetlands as a conservation target at the Potomac
Gorge.

Stresses and Sources: Threats to Conservation Targets
Tributary Stream Systems is the most threatened target in the Potomac Gorge, generally because
of its largely unprotected status in the heavily developed Washington, D.C. area.  Even though
Upland Forest Blocks are contained within the site, they are highly threatened by a variety of
landscape–level factors, many of which originate from adjacent developed areas. Terrace
Communities and Riparian Communities are more internal to the site, but are still moderately
threatened by intrinsic factors.  Anadromous/semianadromous Fish and Rare Groundwater
Invertebrates are the least threatened targets.

As would be expected given the Potomac Gorge’s urban/suburban location and the extensive
parkland in the site, the greatest threats to targets come from adjacent land development and park
facilities and operations.  There are six major threats to the Conservation Targets at the Gorge
(listed in order of importance):

• Roads/utility corridors produce habitat fragmentation of Tributary Stream Systems from
the use of culverts for road crossings.  They also cause habitat destruction of Upland
Forest Blocks by promoting edge effects.

• Residential/commercial/office development causes habitat destruction of Tributary
Stream Systems from high stormwater flows, hydrologic changes to Tributary Stream
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Systems from increased runoff from impervious surfaces, and sedimentation of Tributary
Stream Systems from land clearing activities.

• Cultural resources affect habitat fragmentation of Tributary Stream Systems from the
culverts under the C&O Canal.

• Park facilities/operations/maintenance/use bring about habitat fragmentation of
Tributary Stream Systems from intrusion of park roads, parking lots and other structures
into the floodplains of streams.  They also cause habitat destruction of Upland Forest
Blocks from visitors center, administrative and maintenance facilities.

• Deer overbrowsing results in altered structure/composition of Upland Forest Blocks and
Terrace Communities due to local extirpation of native plants, selection in favor of some
native plants, selection against other native plants, and the spread of invasive/alien plant
species.

• Invasive/alien species cause altered structure/composition of Riparian Communities
primarily from displacement of native plants, reduction in plant species diversity, and
resulting changes in community stratification and patchiness.

Strategies: Conservation Actions
The Conservation Strategies for abating threats or restoring target viability are designed to
address the major threats.  They fall into several categories:

• Modify park policies, procedures and practices to reduce impacts from construction,
maintenance and operations: e.g., locate new facilities outside of sensitive areas, modify
mowing routines, use native plant materials in landscaping, and reroute trails.

• Promote local government adoption of policies, procedures and practices to reduce
impacts from adjacent land development: e.g., create sensitive area zoning overlays,
promulgate stricter regulations for stormwater management, and employ less toxic winter
road treatment chemicals;

• Limit populations of certain plants and animals within the site, and encourage adjacent
landowners to take similar actions: e.g., control populations of deer and invasive exotic
plants to protect native plant species and to minimize alterations to wildlife habitat.

• Restore populations of native plants and animals that have been extirpated from the site:
e.g., restock fish lost because of stream fragmentation, and replant rare wildflowers
eliminated by deer.

• Encourage visitors to use park trails and other facilities responsibly through education
about the site’s resources with signs, brochures and other interpretation.

Stakeholders for Strategy Implementation
Stakeholders who could help or hinder implementation of strategies in the Potomac Gorge are
identified for sources of critical threats.  In addition to NPS and TNC, key stakeholders are:
planning, permitting and natural resource management offices of Arlington, Fairfax and
Montgomery County governments; Virginia and Maryland state transportation agencies; public
and private utilities; Virginia and Maryland state departments of natural resources; animal
welfare organizations; local land trusts; and certain recreational user groups.  Specific
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approaches for engaging each of these stakeholders and interacting with them must be developed
in order to implement the strategies.

Success Measures: Monitoring and Implementation Capacity
Monitoring parameters and methods are suggested for measuring the long–term success of threat
abatement and maintenance or enhancement of target viability.  Monitoring parameters for the
Potomac Gorge include: water quality, hydrology and community ecology of tributary streams;
populations of forest interior birds in Upland Forest Blocks; percent cover of invasive plant
species in Riparian Communities; and deer populations in Terrace Communities.  In most cases,
there are existing methods that can be used to measure these parameters, such as permanent
plots, transects and points; distance sampling techniques; and stream ecology metrics.
Because there is a lag–time between strategy implementation and observable results, the capacity
to implement strategies is assessed as a short–term success measure.  At the time of completion
of this plan, there is low capacity to implement the strategies presented here, largely because of
constraints on existing staff and funds.  NPS and TNC have agreed that a full–time Project
Director is needed for several years to lead and coordinate the implementation of the plan, but
neither administrative structure nor funding has yet been resolved. Ideally, the Project Director
will be able to work with one or more knowledgeable advisers from the partner institutions, have
an on–going project support team from all of the partner groups, and be provided with funding
for start–up and strategy implementation over several years.

Next Steps
The following actions are recommended for the first year after the plan is completed, listed
roughly in order of importance:

• Fund and hire a Project Director for plan implementation.  The position would be jointly
funded by NPS, TNC and possibly others, and would largely serve a coordinating role,
mobilizing the many existing stakeholders and partners to facilitate strategy
implementation.

• Incorporate aspects of the plan into NPS resource management planning, including
Natural Resource Management plans, Performance Management Goals (Desired Future
Conditions), and I&M plans (regional monitoring scoping).

• Initiate the study of the site’s Wetlands, which has been funded by an NPS Natural
Resources Preservation Program grant and by TNC.

• Solicit the involvement of significant stakeholders in strategy implementation through
presentations about the plan.

• Complete transfer of Conn Island from TNC to NPS, and complete and sign NPS/TNC
memorandum of understanding for cooperative management of Bear Island.

• Distribute brochures on invasive species to adjacent landowners.
• Seek funding for a visitor use study to better document impacts of activities and facilities.
• Construct experimental deer exclosures in Upland Forest Blocks to assess deer browse

impacts.
• Complete classification of Upland Forest Block communities in Goldmine Tract and

initiate the same in Riverbend, Great Falls, Scotts Run and Turkey Run.
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• Complete preliminary mapping of Riparian and Terrace Communities.
• Complete a memorandum of understanding between NPS, TNC and Potomac

Conservancy for pursuing shared objectives for the site.
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Figure 1. Location of the Potomac Gorge site
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Section 2.   Introduction

"The [biodiversity] importance of this area … is unquestionable." (Wiegand, 1999)
Despite its urban location in the Washington, D.C. area, the Potomac Gorge is one of the most
significant natural areas in the National Park System. It extends for 24 km (15 mi) along the
Potomac River from above Great Falls to near Theodore Roosevelt Island, and incorporates
sections of Chesapeake and Ohio Canal National Historical Park (CHOH) and George
Washington Memorial Parkway (GWMP).

Because of its unusual hydrogeology, the Gorge is one of the country's most biologically diverse
areas, serving as a meeting place for northern and southern species, midwestern and eastern
species, and montane and coastal species. The site contains more than 400 occurrences of 200
rare plant species and communities; a major river system with numerous tributaries; noteworthy
stands of upland forest; many seeps and springs harboring rare groundwater fauna; and abundant
wetlands of varied types.

Recognition of the site's diversity first appeared in print over 100 years ago, although the earliest
natural history observation that can be ascribed specifically to the site is nearly 200 years old
(Rafinesque, 1808, as cited in Coile, 1988).  Over the intervening years, various authors have
celebrated the botanical, zoological, ecological and geological significance of the Gorge,
describing all or parts of it as follows:

"All these circumstances lend variety to the locality [Chain Bridge Flats], and, as might be
expected, the flora partakes largely of this characteristic.  It would prolong this sketch unduly to
enumerate all the rare and interesting plants … "  (Ward, 1881)

"The flora along the [C&O] canal is of especial interest … "  (Hitchcock and Standley, 1919)

" … the Great Falls vicinity … [is] the sole haunt in our area of so many species of animals and
plants … "  (McAtee, 1918)

"The entire territory [Plummers Island and the adjacent mainland]… has proved of exceptional
interest."  (Maxon, 1935)

"By far, this segment [the Potomac Gorge] … supports the highest concentration of rare plants in
Maryland.  The area contains an incredible diversity of habitats … [including] the scoured
bedrock floodplain communities … [which] are without a doubt one of the most nationally
significant natural features of the National Park system."  (Bartgis et al., 1993)

" … [The Turkey Run area contains] one of the finest hardwood forests in Virginia in terms of
quality, maturity and overall diversity."  (Fleming, 1993)

"The distinctive topography, drainage patterns, and geology [of the Potomac Gorge] … provide a
great diversity of habitats utilized by plants and animals."  (Hobson, 1997)
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"Perhaps no other area [the Potomac Gorge] of equivalent size in the mid–Atlantic region
supports such a wealth of rare plant species.  The importance of this area to the overall native
biological diversity of Maryland is unquestionable."  (Wiegand, 1999)

Although not the subject of this document, the site is also renowned for its aesthetic, cultural and
recreational values.  Numerous vantage points afford spectacular views of features like the Great
Falls of the Potomac and the Potomac Palisades.   The lush vegetation along the river screens out
much of the sights and sounds of civilization, providing welcome tranquility in the midst of a
densely populated urban area.  The C&O Canal is one of the country's best surviving examples
of the heyday of water–borne commerce in the "Canal Era."  The Canal's towpath also provides a
trail that is highly popular with hikers, birders, runners and cyclists.  Others follow outdoor
pursuits in the Gorge that range from rock climbing, to fishing, to kayaking and canoeing.

Plan Purpose
TNC's long standing interest in the rare species and communities of the Gorge led it to approach
NPS about a cooperative planning process that would provide the strongest possible conservation
of the site's natural resources, while meeting the programmatic needs of both organizations.  NPS
and TNC have similar approaches to planning for the conservation of biological diversity:
Inventory and Monitoring (I&M) and Site Conservation Planning (SCP), respectively.

Recognition that the Gorge's exemplary natural resources faced unknown threats led to the
awarding of a NPS Natural Resource Preservation Program–Natural Resource Management grant
in FY 2000.  The project was entitled "Demonstration of a Process that Integrates the National
Park Service's Planning for Inventory and Monitoring with The Nature Conservancy's Site
Conservation Planning Process" (PMIS Project Number: #47619).

This project, a joint effort of NPS and TNC, was implemented by hiring a Project
Coordinator/Ecologist and forming a planning team in the summer of 2000.  The planning team
consisted primarily of natural resource management staff from GWMP, CHOH and the National
Capital Region of NPS, and the science and stewardship staff of the Maryland/District of
Columbia chapter of TNC.  Team members are listed under Acknowledgements.

The team met approximately every 6 weeks for 15 months to develop the details of the plan.
Other NPS and TNC staff occasionally joined meetings for particular discussions.  The team also
drew very extensively on the knowledge of many subject matter experts that are familiar with the
Potomac Gorge, particularly the staffs of the Maryland and Virginia Natural Heritage Programs.
These experts are listed in Section 12, References.
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NPS and TNC Planning Processes
Inventory and Monitoring Program
The purpose of the NPS Inventory and Monitoring (I&M) Program is to acquire the information
and expertise needed by park managers to maintain ecosystem integrity within each National
Park System unit.  The long–term goals of the I&M Program are:

1. Baseline inventories of basic biological and geophysical resources:

• Natural resource bibliography;
• Base cartographic data;
• Geology, soils, and vegetation maps;
• Weather data;
• Air and water quality data;
• Locations of air quality monitoring stations;
• Water body location and classification;
• Species list of vertebrates and vascular plants; and
• Distribution and status of vertebrate and vascular plant species of special concern to each

park.

2. Long–term monitoring to efficiently and effectively monitor ecosystem status and trends
over time at various spatial scales:

• Establish monitoring goals and objectives;
• Compile and summarize existing data and understanding of park ecosystems;
• Develop conceptual models of relevant ecosystem components;
• Select indicators for monitoring;
• Determine the appropriate sampling design and sampling protocols; 
• Implement monitoring; and
• Analyze and synthesize results to provide feedback to goals, objectives and sampling

design and protocols.

3. Integration of monitoring results with park planning, operation and maintenance, visitor
protection, and interpretation activities. 

The I&M Program creates an important foundation for effective, long–term management of
natural resources throughout the NPS.  Resource inventories constitute a critical first step; they
inform park managers about the nature of the resources held in trust.  When fully operational,
monitoring programs will provide important feedback between natural resource condition and
management objectives, which can serve both to trigger management actions and to evaluate
managerial effectiveness.
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Site Conservation Planning
TNC uses the "5–S Framework" of Site Conservation Planning.  The SCP approach consists of
the following components:

• Systems: the species, natural communities and ecological systems that embody the
biodiversity of the site; these “conservation targets” are the focus of the plan; 

• Stresses: the types of destruction or degradation affecting the conservation targets; 
• Sources of stress: the causes or agents of destruction or degradation; each combination of

a stress and source is termed a threat;
• Strategies: the conservation actions necessary to abate the threats or enhance the viability

of the conservation targets; 
• Success measures: the means of assessing progress in abating threats and improving

conservation target viability.

The SCP process is described in greater detail later in this section.

Comparison of the Planning Processes
Although I&M and SCP are similar, they also differ in several ways, including the sequencing of
planning, the types of focal resources or conservation targets that are considered, and the
inclusion of fieldwork.  Key similarities and differences in the components of the planning
processes are summarized in Table 1.

Table 1. Comparison of the I&M Program and SCP planning processes

I&M Program SCP
Inventories

Focal Resources Conservation Targets

Ecosystem Health Viability Assessment
Stressors Stresses/Sources

Conceptual Modeling Conceptual Models
 Human Context Information
 Stakeholder Analysis

Monitoring
Analysis and Synthesis

Integration
Measures of Success

Note: An empty cell indicates that there is no comparable component.

Site Conservation Planning evaluates the human context of a site and the impact that this has on
targets, stresses, sources and strategies.  As part of this, SCP identifies key stakeholders at the
site who could assist with plan implementation—local governments, non–governmental
organizations, user groups, etc.  This component of SCP was a determining factor in the decision
to use this process as the planning model for the Potomac Gorge, where there are many well–
connected, vocal stakeholders adjacent to or near the site.
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This project represents the first time that TNC's Site Conservation Planning has been used for
NPS I&M planning.  In the past, the Park Service has relied on NPS–75, the Inventory and
Monitoring Guideline, as well as parks' Resource Management Plans, General Management
Plans, and/or Master Plans to provide guidance for development of I&M programs.  However,
Resource Management Plans servicewide are currently in a state of transition as new guidelines
are developed to integrate the Government Performance and Results Act into project
management reporting.  While this transition takes place, and long after the new guidance is
complete, the Potomac Gorge SCP will serve as a strong foundation from which to continue
implementation of the NPS Inventory and Monitoring Program at GWMP and CHOH.

Site Conservation Planning
The 5–S Framework of Site Conservation Planning is used by TNC at areas where the
Conservancy takes action directly or through partnerships.  This methodology provides a well–
tested conceptual model to develop effective strategies that achieve tangible conservation results.  

The 5–S approach focuses upon the
following components:

• Systems
• Stresses
• Sources of Stress
• Strategies
• Success Measures

Systems are the conservation targets and
supporting ecological processes that will
be the focus for site conservation
planning and measuring conservation
success. Targets can include species
(imperiled, endangered, declining rare or
of special concern), major groupings of species (e.g., globally significant species aggregations),
ecological communities (groupings of co–occurring species), and ecological systems. Ecological
systems are assemblages of communities that occur together on the landscape, are linked by
environmental processes, and form a robust, cohesive, and distinguishable unit on the ground.

Once targets are identified, viability of each target occurrence is assessed according to three
criteria: size, condition, and landscape context.  Size reflects the area or abundance of the
occurrence.  Condition is a measure that integrates composition, structure and biotic interactions
of a particular target. Landscape context is an integrated measure of the dominant environmental
regimes (e.g., fire and flood) and the availability of the habitats and resources necessary for long
term sustainability of the conservation target.

Systems Stresses Sources

Strategies

Biodiversity Health
Success

Threat Status & Abatement

Threat
AbatementRestoration

Conservation Capacity

The 5-S Framework
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Stresses, the second “S”, are the types of destruction or degradation affecting conservation
targets and reducing their viability. The damage may occur directly to a target, or indirectly to an
ecological process important to sustaining the target.
Sources of stress are the causes or agents of destruction or degradation. These are the human
activities, typically uses of land, water or other natural resources, which cause stresses. Each
stress has at least one source and stresses often have multiple sources.  The Conservancy’s
approach is to focus upon those proximate sources of stress that can be abated with practical
strategies.  Some sources of stress are on–going or “active”; others may be historical. Some
stress can persist even in the absence of an active source, such as disruptions to a wetland’s
hydrology that persist long after the dumping of fill has ceased.

The assessment of systems, stresses, and sources of stress leads to a listing of critical threats for a
conservation area. Threats are a combination of a source and the stress it causes to a system, and
critical threats are those with the greatest impact upon the conservation targets.

Conservation Strategies are developed based on the identified critical threats.  Strategies are the
broad action paths necessary to abate critical threats and enhance the viability of conservation
targets. Strategies have two broad objectives:

• Threat abatement: eliminate active sources of stress (subsequent reduction in stress and
increase in viability)

• Restoration: directly abate stress and enhance viability.  

The Nature Conservancy defines conservation success as the long–term abatement of critical
threats and the sustained maintenance or enhancement of target viability.   The Conservancy
develops Success Measures to track viability and threat level. These include long–term
monitoring of target viability and periodic reassessment of threats.  Collectively, these measures
of success seek to quantify conservation impact—the contribution of the Conservancy and its
partners to conserving biodiversity.

Because there is often a lag–time between the implementation of conservation strategies and the
abatement of critical threats or enhancement of target viability, TNC also employs a set of short–
term indicators that reflect the institutional capacity to effect the conservation strategies
developed through the site conservation planning process.

In some sections of the remainder of the document, a simplified version of the 5–S Framework
diagram shown on the previous page is included in the document footer to indicate the
progression of the planning process.
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Section 3.   Site Context

Geographic Location/Ecoregional Location
The Potomac Gorge site encompasses about 24 km (15 mi) of a high–gradient stretch of the
Potomac River in the Washington, D.C. metropolitan region.  For planning purposes, the site is
considered to be in TNC's Lower New England/Northern Piedmont Ecoregion (Figure 2).
However, it is situated at the extreme southern end of this ecoregion, and the northwestern end of
the site actually lies within the Piedmont Ecoregion.  The southeastern end of the site abuts the
Chesapeake Bay Lowlands Ecoregion.  The TNC ecoregional classification is adapted from
Bailey (1998 in TNC, 2000b).

Site Boundary and Size
Traditionally, the Potomac Gorge boundary has been based on geology, encompassing the stretch
of the river within the Fall Zone (see below), which runs from the upstream end of Great Falls
down to the actual Fall Line that transects Theodore Roosevelt Island (TRI).  For the purposes of
this plan, the site's upstream border is extended to near Beall's Island, which lies about 2.8 km
(1.75 mi) above Great Falls, in order to include large forested tracts that were contiguous with
others downstream.  The downstream border is truncated at Key Bridge—about 0.6 km (0.4 mi)
above the Fall Lineto exclude TRI, the ecology of which is dominated by Coastal Plain
influences (see the discussion of geology later in this section).  For this plan, the lateral borders
of the site are formed either by the top of the river valley slope, where it flattens out to form the
adjacent uplands, or the landward border of public property, whichever is farther from the river.
Thus, the width of the site ranges from barely more than 0.4 km (0.25 mi) in some areas to over
2.4 km (1.5 mi) in others. The total size of the site, including the surface area of the river, is
about 3,880 ha (9,700 ac) (Figure 3).  Note that the boundary chosen for this plan may differ
from some definitions of the Potomac Gorge that are used by NPS and others for planning,
resource management and operational purposes.

Land Ownership
Land ownership consists primarily of two national parks in four jurisdictions: Chesapeake and
Ohio Canal National Historical Park (904 ha or 2260 ac) in Montgomery County, Maryland and
the District of Columbia, and the George Washington Memorial Parkway (890 ha or 2226 ac) in
Fairfax and Arlington Counties, Virginia. There is additional public land owned by Federal, state
and local governments, and several small properties are owned, wholly or in part, by TNC or a
local land trust.  Some land remains in private ownership, including a number of islands in the
river.

Climate/Weather
Official observations have been recorded for Washington, D.C. for over 100 years.  This
information is generally applicable to the Potomac Gorge with the caveat that temperatures at the
upper end of the site are a few degrees cooler than those at the lower end.  From the NOAA
station summary for the District (NOAA, 2000):
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Observations have been kept continuously since November 1870.  Since June
1941 the official observations have been taken at Washington National Airport.
National Airport is located at the center of the urban heat island.  As a result, low
temperatures are the highest for the area.  Differences between the airport and
suburban locations are often 10 to 15º F [6 to 8°C].  There is less variation in the
high temperatures.  [Also, precipitation amounts at the airport are typically less—
as much as 12 cm (5 in)/year—than in the suburbs (Ruffner and Bair, 1977).]
     
Summers are warm and humid and winters are cold, but not severe.  Periods of
pleasant weather often occur in the spring and fall.  The summertime temperature
is in the upper 80s F [30°C] [with highest readings in late July (Ruffner and Bair,
1977)] and the winter is in the upper 20s F [-1°C] [with coldest readings in late
January and early February (Ruffner and Bair, 1977)].  Precipitation [averaging
about 100 cm (40 in) annually] is rather uniformly distributed throughout the
year.
     
Thunderstorms can occur at any time but are most frequent during the late spring
and summer.  The storms are most often accompanied by downpours and gusty
winds, but are not usually severe.  Tornadoes, which infrequently occur, have
resulted in significant damage.  Severe hailstorms have occurred in the spring.
Tropical storms can bring heavy rain, high winds and flooding, but extensive
damage from wind and tidal flooding is rare.  Wind gusts of nearly 100 mph [160
kph] and rainfall over 7 inches [17 cm] has occurred during the passage of
tropical storms and hurricanes.
     
Major flooding of the Potomac River can result from heavy rains over the basin,
occasionally augmented by snowmelt, and above normal tides associated with
hurricanes or severe storms along the coast.  Flooding may also occur after a cold
winter when the Potomac may be blocked with ice.
     
Although a snowfall of 10 inches [25 cm] or more in 24 hours is unusual, several
notable falls of more than 25 inches [62 cm] have occurred.   Normal snowfall
during the winter season is 18 inches [45 cm].      
     
The average date of the last freezing temperature in the spring is April 1 and the
average date for the first freezing temperature in the fall is November 10.

Geology
Geomorphic Setting
Although the Potomac Gorge is entirely within the Piedmont physiographic province, it is
immediately adjacent to the Coastal Plain physiographic province at its downstream end.  The
Gorge's plunging rapids and rocky promontories result from the erosional force of the river
acting differentially over thousands of years on the resistant rocks of the Piedmont and the soft
sediments of the Coastal Plain.  Popularly known as the "Fall Line," the demarcation between the
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higher elevations of the Piedmont and the lower elevations of the Coastal Plain marks an ancient
coastline from times when sea level was higher than today.  It is a characteristic feature of
eastern United States geology that has left its mark on geography as well; many major cities—
e.g., Columbia, South Carolina; Richmond, Virginia; Philadelphia, Pennsylvania—in this part of
the country are located along this line, where upriver navigation is halted by rapids or waterfalls.
On larger rivers the Fall Line is more accurately called the "Fall Zone" (Tormey, 1980), since the
change in elevation takes place over an extended stretch.  The Potomac has one of the steepest,
and perhaps the longest, Fall Zones of any river on the Atlantic slope (Tormey, 1980), with a
drop of about 2 m/km (10 ft/mi) over the length of the site, from 42 m (140 ft) to 3 m (10 ft)
above sea level (Lea, 2000).

Geologic History
The series of igneous and metamorphic rocks that make up the Piedmont province along the
Potomac Gorge reflect a complex geological history spanning almost half a billion years.  At
least 440 million years ago (My), clays, silts, and sands were deposited into a sea and
subsequently consolidated into sedimentary rocks.  Some time later, these rocks were raised
above sea level and intruded by mafic (iron– and magnesium–rich) magma.  Approximately 250
My, the collision of the precursors of the North American, African, and European continents
caused a strong compression of the earth’s crust in eastern North America.  The intense pressure
and heat generated by the collision led to mountain building and the metamorphosis and folding
of the sedimentary rocks of the Potomac region.  This uplift was followed by a long period of
erosion, and when the proto–North American, African, and European continents separated, the
region again sank below sea level.

During the Triassic Period, about 200 My, additional sediments were deposited atop the
metamorphosed and eroded rocks; in turn, mafic rocks intruded the new sediments.  Low
mountains formed at the close of the Triassic, lifting the Potomac region above sea level and
further folding and faulting the rocks now known as the Piedmont Province.  From
approximately 190 to 100 My, during the Jurassic and the early Cretaceous Period, the Potomac
region probably remained above sea level.  Eastward tilting and erosion brought the eastern
portion of the region under the sea.  In the west, streams increasingly cut down through the low
mountains and washed sediments to the east, where their deposition began to form the modern
Coastal Plain province.

Over the past 100,000 years, several periods of glaciation interspersed with warmer periods
covered and uncovered much of North America with ice sheets that advanced as far south as
central Pennsylvania.  Although the Potomac Gorge was never directly impacted by the ice
cover, the attendant rise and fall of sea level greatly influenced the configuration of the site.
According to Lea (2000):

The erosion creating the present–day Potomac Gorge is believed to be the result
of eustatic sea level changes controlling the erosional base level of the Potomac
during the Pleistocene (Reed et al., 1970; Tormey, 1980). The differential
resistance between the Coastal Plain sediments and the Piedmont base rocks at the
Fall Line resulted in accelerated headward erosion into the crystalline Piedmont
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rocks along the bed of the Potomac … Longitudinal resistance differentials in the
bed formed falls and rapids. Large latitudinal resistance erosion differentials in
the enclosing bedrock between joints and the remainder of the matrix caused
strong restriction of the channel, narrow, relatively straight–sided, bedrock–
defended trunk and anastomosing channels, and relatively slow rates of secondary
(lateral) erosion … Tormey (1980) determined many of the terraces both above
and below the level of the maximum known flood and included within this study
to be likely of fluvio–estuarine origin, representing Pleistocene age floodplain or
estuarine deposits, built primarily during pauses [in] eustatic sea level change
(standstills).

Geologic Formations
The geology of the Potomac Gorge is shown in Figure 4.  The following description is taken
from Southworth, et al., 2001:

Along the Potomac River is the Mather Gorge–Sykesville tectonic motif (Drake,
1989). Quartz–rich schist and metagraywacke of the Mather Gorge Formation
were thrust onto the Sykesville Formation along the Plummers Island thrust fault.
Rocks of the Mather Gorge Formation were sheared to phyllonite. Sediment rich
in quartz and feldspar that contains fragments and blocks of phyllonite derived
from the Mather Gorge Formation make up the underlying sedimentary melange
called the Sykesville Formation. Rocks of the Mather Gorge Formation are
turbidites that were deposited in a submarine fan (Drake and Morgan, 1980). The
complexly deformed and polymetamorphosed unit locally contains rock that was
partially melted called migmatite. The Mather Gorge Formation also contains
map–scale bodies of ultramafic rock, such as serpentinite, talc, actinolite schist,
and amphibolite, that were derived from oceanic crust. The Sykesville Formation
also contains exotic blocks and cobbles of granitoids, schist, and vein quartz, that
were incorporated into the giant submarine slide deposit (Drake and Morgan,
1980).

The Cambrian Laurel Formation of the Loch Raven–Laurel tectonic motif is
exposed only at the ramp of Roosevelt Bridge in D.C. These rocks resemble the
Sykesville Formation but differ in the abundance and type of clasts.

East of the Plummers Island thrust fault near Cabin John Bridge, igneous plutonic
rocks of Early Ordovician age intrude the Sykesville Formation. The four groups
of igneous rocks there are called the Georgetown Intrusive Suite, Kensington
Tonalite, the Dalecarlia Intrusive Suite, and the Bear Island Granodiorite.
Regional metamorphism of rocks of the Mather Gorge Formation was interpreted
to have occurred at 490 My (Becker and others, 1993), before the Taconian
orogeny.  Mineral assemblages in rocks of the Potomac terrane range from
chlorite–zone in the west to sillimanite zone in the east.  Rocks of the Sykesville
Formation are at biotite+-garnet grade and rocks of the Laurel Formation are at 
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biotite+-garnet grade with local overgrowth of staurolite. The deformation of
these rocks started in Cambrian time during east–directed subduction (Drake,
1989). The rocks in the composite thrust sheets were then thrust onto the slope
and rise deposits of the Westminster terrane during subduction related to the
Ordovician Taconian orogeny.  Cretaceous sand and gravel of the Potomac
Formation occurs as erosional patches in Arlington, Va., and Washington, D.C.
Overlying the Potomac Formation are marine clay, silt, and sand of the middle
and early Miocene Calvert Formation. Elsewhere, gravel, sand, silt, and clay
deposits are middle Miocene, late Miocene, and late Pliocene.  These older
deposits are more weathered than the middle to late Pleistocene alluvial terrace
deposits that occur at similar elevations.

Soils
Classification of the soils in the Gorge is complicated for two reasons: the soils reflect the great
complexity of bedrock geology; and, although the Montgomery County soil survey has been
recently revised (1995), the Fairfax County and District of Columbia surveys are decades old.
As a result of the reclassification of soil series, there are now large inconsistencies between the
more current survey and the two older ones, making reconciliation extremely difficult if not
impossible.  See the soil surveys for the counties and the District of Columbia for more
information. Extensive work is needed to develop a unified soil classification for the site.

Hydrology
Watershed Setting
The Potomac River drains a watershed of about 3.8 million ha (14,670 sq mi) in four states: 1.5
million ha (5,723 sq mi) in Virginia, one million ha (3,818 sq mi) in Maryland, 0.9 million ha
(3,490 sq mi) in West Virginia, 0.4 million ha (1,570 sq mi) in Pennsylvania, and 17,800 ha (69
sq mi) in the District of Columbia (Figure 5). The river’s mainstem flows 613 km (383 mi) from
its headwaters at the Fairfax Stone in West Virginia to the Chesapeake Bay.  Its major tributaries
are the Shenandoah River, 290 km (181 mi); South Branch, 208 km (130 mi); North Branch, 155
km (97 mi); Cacapon River, 181 km (113 mi); Conococheague Creek, 128 km (80 mi);
Monocacy River, 80 km (50 mi); and the Anacostia River, 14 km (9 mi).  This makes it the
second largest contributor (after the Susquehanna) to the Chesapeake Bay. About 2.8 million ha
(11,000 sq mi) of the basin is upstream of the Gorge.

The river originates with the North Branch in the Appalachian Plateau province and passes
through the Ridge and Valley, Great Valley, and Blue Ridge provinces before entering the
Piedmont province where the Gorge is located.  Subsequently, the river flows through the
Coastal Plain province before emptying into the Chesapeake.  The lowermost 5 km (3 mi) of the
site, from the foot of Little Falls downstream, is under tidal influence, with an average change of
about 1 m (3 ft) twice each day (NOAA, 2000).
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Although much of the Great Valley geologic province is underlain by permeable carbonate
rocks, the bedrock in the majority of the upper Potomac basin—siliciclastic sedimentary rocks in 
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Figure 5. Potomac River Basin
(ICPRB, 1990)
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the Appalachian Plateau and Ridge and Valley, and siliceous igneous and metamorphic rocks in
the Blue Ridge—is fairly impermeable and weathers into relatively impermeable soils.  Thus the
majority of precipitation that falls in these latter provinces flows across the surface of the ground
and into streams, rather than percolating through the ground and into the water table.  Coupled
with relatively high rainfall, this makes the Potomac a somewhat "flashy" river, subject to rapid
and substantial increases in flow following storm events. 

Surface Water
As it traverses the site, the Potomac is a 6th–order stream with an average one–day mean
discharge of 342 cubic meters per second (cms) (11,397 cubic feet per second or cfs) (note that
this and other figures are for existing instream flows, and therefore are not adjusted for municipal
water withdrawals).  The average annual low flow of 139 cms (4,624 cfs) occurs in September,
while the average annual peak flow of 710 cms (23,679 cfs) is in March.  The highest flows
typically occur in either late winter/early spring from snowmelt (more often), or summer/early
fall from tropical hurricanes (less often).  The largest recorded one–day mean flow is 12,780 cms
(426,000 cfs) in March, 1936, which represents a 90–year event, i.e., one that will occur on
average once every 90 years, or has a 1.1% chance of occurring in any year.  From circumstantial
evidence and contemporary accounts, the flood of 1886 is believed to have been of equal
magnitude to that in 1936 (flow data for the Gorge was recorded on a regular basis starting in
1930 from a gage at Little Falls).  The lowest observed one–day mean flow was 3.6 cms (121
cfs) in September 1966, when upstream municipal water withdrawals were about 14 cms (465
cfs) (all data from USGS, 2000).

As described by Lea (2000), " … [in the Gorge,] channel morphology is, [from] a moderate to
extreme degree, controlled more by bedrock and less by alluvial processes than in most streams
of the same order as this reach of the Potomac … [the bedrock] is most vulnerable to streambed
erosion along the strike of joint systems and, occasionally, along faults (Tormey, 1980)."  This
results in a narrow, deep and comparatively straight channel, with widths ranging from 500 m
(1,670 ft) at Cabin John to as little as 50 m (167 ft) in Mather Gorge, and depths from 1 m (3 ft)
at several rapids to about 25 m (80 ft) near Chain Bridge.

The combination of a high gradient, straight channel, and flashy hydrology leads to high current
speeds in the Gorge during storm flows.  "Aggrading features, such as floodplains and
depositional bars, are generally less extensive than on lower gradient, more alluvial–dominated
reaches of the Potomac, while eroding surfaces, such as active channel shelves (Osterkamp and
Hupp, 1984) and relict terraces (Tormey, 1980) [are] locally extensive." (Lea, 2000).  The upshot
is significant scouring of the channel shelves and terraces, leaving only thin, droughty soils over
bedrock, a seeming anomaly in a river valley.
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Water Withdrawals and Inputs
Major municipal withdrawals just upstream of the site total 692 million liters per day (mld) or
182 million gallons per day (mgd), comprised of the following (based on 1999 figures): an
average of 437 mld (115 mgd) by the Washington Suburban Sanitary Commission, serving
Montgomery and Prince George's Counties; 232 mld (61 mgd) by Fairfax County, which also
serves other northern Virginia jurisdictions (all previous figures from ICPRB, 1999a); and about
23 mld (6 mgd) by the city of Rockville, Maryland (Hagen, pers. comm., 2001).  The only major
withdrawal within the site is about 695 mld (183 mgd) by the U.S. Army Corps of Engineers
Washington Aqueduct Division for the District, at Great Falls (>90% of the total) and Little Falls
(<10%).  These withdrawals occur behind two low–head dams, Aqueduct Dam and Little Falls
Dam, respectively.  There is also a very small withdrawal in the site at High Island for watering
the C&O Canal.  These withdrawals constitute only about five percent of the average flow of
around 29,260 mld (7,700 mgd), but almost 95% of the record low flow of 1,474 mld (388 mgd)
(LWVNCA, 1999).

A series of inter–governmental agreements for management of water withdrawals were
promulgated in the late 1970s and early 1980s—the Low Flow Allocation Agreement and Water
Supply Coordination Agreement.  As a part of these compacts, area jurisdictions agreed to
manage withdrawals and reservoir operations in such a way as to prevent the flow through the
Gorge from dropping under 1,140 mld (300 mgd) between Great Falls and Little Falls, and under
380 mld (100 mgd) below Little Falls.  These figures were taken from a study that considered the
minimal amount of water needed, after withdrawals, to sustain aquatic life—the so–called
"environmental flow–by" (MDNR, 1981).  These thresholds are currently being revisited in a
study managed by the Maryland Department of Natural Resources.  Jennings Randolph
Reservoir, near Bloomington, Maryland on the North Branch of the Potomac, and Little Seneca
Reservoir in western Montgomery County are operated as needed to maintain the minimum
flows.

There are no significant anthropogenic water inputs within the site.  A short distance upriver
from the site there is a small input of about 27 mld (7 mgd) (0.1% of the average flow) from the
Little Seneca sewage treatment plant (STP), although this is expected to triple in the next ten
years (Hagen and Steiner, 2000).  Further upriver there are several extremely small STP inputs at
Brunswick and Point–of–Rocks.  Another small input is expected from the planned Broad Run
STP in Loudoun County (Figure 6).

However, anthropogenic impacts to the hydrology of the Potomac mainstem within the Gorge
have apparently been minor despite these withdrawals and inputs, and despite the effects of
increased stormwater runoff from developed areas.  An analysis of changes in hydrologic
parameters at Little Falls since the 1930s shows only very small increases in the “flashiness” that
is expected in urbanized waterways: short duration minimum flows have decreased and
maximum flows have increased; base flow has decreased; the number of high pulses has
increased; and the rates of rises and falls have increased.  However, all of these changes are
slight, and they are apparently not statistically significant.  Note, though, that the 
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Figure 6. Locations of Potomac River water-related infrastructure
(ICPRB, 1990)
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period of record for this analysis postdates the construction of the two low–head dams, so that
their impact can not be analyzed (although it is thought to be small).  Also, small but regular
water quality releases from the Jennings Randolph Reservoir and the Savage River Reservoir
(near Westernport, Maryland) may slightly mask some changes, especially the severity of low
flows.

The analysis was carried out using the Indicators of Hydrologic Alteration program developed by
TNC (2000b), a software package that allows statistical characterization of historical changes in
streamflow regimes. The program uses daily USGS streamflow records and generates a total of
33 statistical parameters. 

Groundwater
The hydrology of groundwater in and near the Potomac Gorge has not been studied in detail, but
has been summarized as follows by Feller (1997):

Aquifers within the … Piedmont province are characteristically small, particularly
in metamorphic strata [as is found at the site] … Springs are numerous, exhibit
flow rates of low magnitude, and many are seasonal (Otten and Hilleary, 1985).
Nutter's (1974) analysis of well data in Maryland suggests joints are probably the
most important structural feature for transmitting water within the strata and these
disappear or become narrow with depth.  These data indicate that aquifers are
very unlikely at depths greater than 90 m [300 ft] in metamorphic rocks.

[Although precipitation is highest in spring and summer,] the greatest input to
groundwater aquifers occurs in winter and spring.  Temporal recharge asymmetry
is due primarily to phototranspiration uptake by plants during the growing season.
When plants are dormant, from November to April, groundwater infiltration is
highest and spring emergence flow rates peak (Otten and Hilleary, 1985).

For more information, see the discussion under Rare Groundwater Invertebrates in the
Section 4, Conservation Target Selection.

Ecology
Historical Perspective
There is a long history of botanical surveys of the Washington, D.C. area, including the Gorge,
dating back to at least the second quarter of the 19th century.  Efforts first peaked in the late
1800s and early 1900s (Ward, 1881; Knowlton and Lehnert, 1886; Hitchcock and Standley,
1919).  After a long lull, there has been renewed attention to the Gorge's flora in the last 20
years, from staff of NPS and the state Natural Heritage Programs (Fleming, 1993a and 1993b;
Bartgis, et al., 1993; Wiegand, 1999, 2001a and 2001b; Lea, 2000). Databases of the Gorge's rare
plant species are now managed by the state Natural Heritage Programs.  Efforts to classify the
Gorge's vegetation communities began just several decades ago (Grimshaw and Bradley, 1973).
The classification has been formalized only very recently (Thomson, et al., 1999; Lea, 2000).
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Early works on the area's fauna include birds (Coues and Prentice, 1861; Cooke, 1921),
mammals (Bailey, 1896 and 1923), fish (Smith and Bean, 1899; Bean and Weed, 1911) and
reptiles and amphibians (Hay, 1902).  There have been occasional updates of these vertebrate
accounts over the last century (Fisher, 1935; Brady, 1937; Petrides, 1943; Fowler, 1945;
Mansueti, 1950; Manville, 1968; Briggs and Criswell, 1978; Dietemann and Sanderson, 1978;
Starnes, 2000).  Invertebrates have received attention only in the last few decades—odonates
(Donnelly, 1961; Orr, 1994, 1995 and 1996), groundwater invertebrates (Feller, 1995 and 1997;
Hobson, 1997; Roble and Derge, 2001), unionids (MacIvor et al., 1995) and lepidoptera (Mason
and Garland, 1995).  The only comprehensive work on the ecology of the Washington, D.C. area
has been McAtee's (1918) landmark treatise early in the 20th century, and there never has been
one specifically for the Potomac Gorge. 

Current knowledge of the site's flora, fauna, natural communities and ecological processes is
contained in Section 4, Conservation Target Selection.

Human Context
As of 1990, approximately 4.6 million people were living within the Potomac watershed in 38
counties, with 3.7 million concentrated within the Washington Metropolitan Area (ICPRB,
1990).  A subset of this greater metropolitan area directly borders and falls within the Potomac
Gorge site—portions of Montgomery County, Fairfax County, Arlington County, and the District
of Columbia. The following sections present the historical, social, and economic environment of
the Potomac Gorge site within the context of its four local jurisdictions and the greater Potomac
Basin. Because the Potomac Gorge is located a major metropolitan area, and 75 percent of the
Potomac River watershed is upstream of the Gorge, this human context assessment is critical to
understanding the threats, challenges, and opportunities to manage and restore the Gorge’s
biological resources.

The river crosses five physiographic provinces, each with distinctive physical and cultural
characteristics.  The Potomac Gorge site lies at the Fall Line between two of these provinces: the
Piedmont and the Coastal Plain.  Each of the provinces has its own distinct characteristics, and
the river passes through a diverse and varied landscape (Table 2).

Cultural and Natural History of the Potomac River Basin and the Potomac Gorge 
The history of post–settlement land use changes within the Potomac basin is comprehensively
documented in Frederick Gutheim’s 1949 book, The Potomac. The C&O Canal Companion
(High, 1997) is a good resource on the canal’s history.  The following summary of the basin’s
and Gorge’s history is derived from The Potomac (Gutheim, 1949); Cultural Resources of the
Potomac (Zachary, 1996); the “Nomination of the Potomac River Basin as an American Heritage
River” (Friends of the Potomac, 1997); “Healing A River—The Potomac: 1940–1990” (ICPRB,
1990); Phil Ogilvie’s USDA Potomac Watershed class lecture notes (2000); and a number of
cultural resource articles from the National Park Service’s website  (2001).



Potomac Gorge Site Conservation Plan                                                                                                                 3-17
National Park Service and The Nature Conservancy
November, 2001

Table 2. Physiographic provinces of the Potomac River Basin
(Friends of the Potomac, 1997)

Allegheny Plateau Province
• River portion: North Branch of the PotomacFairfax Stone to Savage River
• Geography:  rugged countryside, with steep slopes and rushing streams
• Industry:  coal, timber, and related industries; increasing tourism
• Towns:  Piedmont and Keyser, WV; Frostburg and Westernport, MD; Hyndman, PA
• Known for: scenery, fishing, hunting, whitewater boating, snow skiing
Ridge and Valley Province
• River Portion: North BranchSavage River to confluence with South Branch; South

BranchPendleton County, WV to confluence with North Branch; mainstem Potomac
Riverconfluence of North and South Branches to Harpers Ferry, WV.  Includes confluence with
the Shenandoah River, the largest tributary to the Potomac

• Geography: 60% of the Potomac basin’s area; series of parallel ridges with small valleys in
between, plus the Great Valley (called the Shenandoah Valley in Virginia and the Cumberland
Valley in Maryland); fertile limestone soils ideal for farming; extensive cave system in
underground limestone rock.

• Industry: agriculture (corn, hay, orchards); livestock (poultry, dairy, beef, swine); manufacturing;
chemicals; pulp and paper

• Towns:  Front Royal, Harrisonburg, Staunton and Winchester, VA; Shepherdstown, Martinsburg,
Romney, Moorefield, Petersburg, and Franklin, WV; Cumberland, Hancock, Hagerstown, and
Williamsport, MD; and Mercersburg and Chambersburg, PA;

• Known for: colonial and Civil War historical sites; hunting, fishing, camping and hiking.
Blue Ridge Province
• River portion: Potomac mainstem from Harpers Ferry, WV to Point of Rocks, MD
• Geography:  narrow line of mountains, eight to 10 miles [13−16 km] across, 95% wooded  
• Industry:  tourism, agriculture
• Towns: Brunswick, MD; Harpers Ferry, WV
• Known for:  Blue Ridge Parkway, Shenandoah National Park, Appalachian Trail, beautiful

scenery, camping, and hiking
Piedmont Province (location of the Potomac Gorge)
• River portion: Potomac mainstem from Point of Rocks, MD to Little Falls
• Geography:  rolling, hilly terrain; once covered with ancient forests but now over 95% cleared for

farming
• Industry:  agriculture, vineyards and wineries, light and high–tech industry, office and retail in

Washington, D.C. metropolitan area
• Towns: Leesburg, Warrenton, Fairfax, McLean, VA; Frederick, Rockville, Gaithersburg, MD;

Gettysburg, PA; part of Washington D.C. (west of Rock Creek)
• Known for: national capital area, colonial and Civil War historic sites, whitewater and equestrian

enthusiasts
Coastal Plain (Tidewater) Province
• River portion:  Potomac mainstem from Little Falls to the Chesapeake Bay
• Geography:  relatively flat with extensive floodplains and wetlands; 50–50% forested in rural areas
• Industry:  agriculture, fisheries, tourism, military bases, technology firms, offices, retail stores
• Towns:  most of Washington D.C. (east of Rock Creek); Alexandria and Woodbridge, VA; La

Plata, Indian Head, and Leonardtown, MD
• Known for:  historical and archaeological sites, national capital, fishing and boating
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Prehistory in the Potomac Basin
Before the arrival of European settlers in the early 1600s, the Potomac River served as a conduit
for trade, migration, hunting, fishing, and warfare for Native American groups (Friends of the
Potomac, 1997).  Archaeologists believe that the first Paleo–Indians reached the mid–Atlantic
region between 14,000 to 10,000 Before Present (BP).  These people were nomadic hunters of
Ice Age mammals.  Flint Run, near present–day Front Royal, Virginia had occupants around
11,500 BP. Clovis culture fluted points dating to around 11,000 BP have been found in the
present District of Columbia (Ogilvie, 2000). In the Potomac Gorge, Native American use of
Turkey Run dates back 12,000 years (NPS website, 2001).

During the Archaic Period (ca. 10,000 to 3,000 BP), climate change dramatically altered the
landscape and wildlife food sources available to indigenous people.  Around 10,000 BP, glacial
melting resulted in sea level rise that drowned the Susquehanna River valley and created the
Chesapeake Bay.  The large Ice Age mammals either went extinct or retreated north, and forests
began to replace grasslands in the region.  Researchers have found evidence of occupation by
Archaic people from around 4,000 BP at around two dozen riverine locations in or near the
present District of Columbia.  These people are believed to have been small game hunters,
gatherers, and shellfish eaters.  Archaeological digs have unearthed remains of pottery as well as
stone mortars, pestles, and milling stones.  These people may have used fire as a deliberate tool
in hunting (Ogilvie, 2000).

During the Woodland Period (ca. 3,000 BP to ca. 800 BP), indigenous populations turned to
agriculture as the primary food source, with hunting and gathering as secondary food sources.
People of this period lived in more permanent settlements, in wooden frame houses covered by
woven mats or sheets of bark.  Indian corn or maize (Zea mays) reached the region around 1,900
BP, carried up from the south.  Cultivated legumes were introduced later, around 900 BP, and the
combined cultivation of corn and beans helped return nutrients to the soil (Ogilvie, 2000).  

The Historic Period (ca. 800 BP to present) marked the establishment of the cultures of the
historically known Native American tribes.  The groups east of the Fall Line were primarily
Algonquian, and the groups west of the Fall Line were primarily Siouan and Iroquoian (Ogilvie,
2000). The indigenous people of the Potomac basin strongly influenced European settlement and
culture.  Their forms of agriculture, construction, government, and selected words were
subsumed into future white culture.  In the Potomac region, Native Americans introduced the 
settlers to corn, tobacco, and potatoes.  Indian populations of the region were great traders, and
upon arrival the colonists joined their trading economy.  The name Potomac in Algonquian
means “something brought,” or “where something is brought,” in other words, “trading place”
(Gutheim, 1949).

European Settlement and Agrarian Society: Tapping into the Region’s Natural Resources
In 1607, John Smith arrived in Virginia where he encountered the Powhatans, a socially complex
southern Algonquian society (Friends of the Potomac, 1997).  At the time of European
settlement, a few thousand Native Americans lived in what would later become Maryland and
Virginia, mainly concentrated along navigable waterways.  The European settlers quickly
adopted the Native Americans’ practice of slash–and–burn agriculture. The Fall Line marked the
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western boundary of the Algonquian people, who tended to site their villages along the Potomac
on arable lands near freshwater springs, on easily defendable rises or hills.  By 1699, most of the
Algonquians had either been killed or pushed west by the European settlers (Zachary, 1996). 

When the Europeans arrived 400 years ago, the Piedmont province was covered in trees,
predominantly American chestnut and oak.  Virtually no old growth remains today, as more than
95 percent of the Piedmont was cleared for agriculture.  At the present time, around half of the
Piedmont is still in agricultural use.  In the early 1630s, Maryland colony founder Leonard
Calvert reported that all he could see along the Potomac was water and trees.  These old growth
forests were park–like and had little understory, presumably due to the Native American practice
of using fire to hunt and improve deer browse.  Many of these big trees became ship masts for
the English navy (Zachary, 1996).

The earliest European settlements in the mid–Atlantic region were concentrated in the Coastal
Plain, where ocean–going boats could easily navigate the western shore tributaries to the
Chesapeake Bay.  There tobacco became the crop of choice, and settlements took the form of
large, self–sustaining plantations.  Between 1650 and 1750, the population of the Maryland and
Virginia Coastal Plain grew to around 400,000, with perhaps 140,000 African slaves and
virtually no Native Americans remaining by the late 1600s (Zachary, 1996).

By 1750, settlers began to move upriver along streams and tributaries into the Piedmont.  The
network of Potomac tributaries facilitated movement through the region, and the rich limestone
soils of the stream valleys provided fertile agricultural land.  Many of the settlers who moved
into the Piedmont of Maryland actually came from the north, from Pennsylvania—German and
Swiss immigrants who established agricultural settlements in Frederick, Maryland, and along the
Monocacy River (Zachary, 1996).  

Early in the nation’s history, the Potomac River and its tributaries served as the region’s
“highways.” Ferries shuttled people across the river; at one point, more than 100 ferries were in
operation.  The first bridge across the Potomac was built in 1797 at the site of the current Chain
Bridge, within the Potomac Gorge (Zachary, 1996).

During the 1700s and 1800s, the Piedmont supported diversified farming, a young iron industry,
and numerous mills harnessing hydropower from the region’s streams.  The forests of the
Piedmont provided timber for building, charcoal for iron furnaces, and potash for the glass
industry.  Farmers of the Piedmont avoided the soil depletion of Coastal Plain tobacco farming
by growing wheat and adopting early soil conservation techniques (Zachary, 1996). 

The earliest industries in the Potomac basin were tied to agrarian life, but agriculture was soon
joined by other industries.  In the Coastal Plain, settlers took advantage of available resources to
develop commercial fisheries and shipbuilding enterprises.  Piedmont iron ore outcrops
supported the development of ironworks, and Piedmont forests yielded lumber for construction
and other goods.  In the upper Potomac, miners extracted anthracite coal from the mid–1800s
into the 1900s. The legacy of coal mining is that the North Branch of the Potomac has no fish
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and virtually no vegetation.  Drainage from at least 51 abandoned mines pollutes the river with
acidic water flow (Zachary, 1996). 

Engineering Efforts in the Potomac Gorge: the Patowmack and C&O Canals
George Washington envisioned the District of Columbia as the center of the new nation, and he
argued for the United States capital to be located on the Potomac.  To connect the capital and
eastern ports and commercial ventures with the western frontier, he chartered the Patowmack
Company in 1785 to develop river “improvements” that would allow navigation above
Georgetown.  These improvements involved deepening natural river channels and digging
skirting canals around the five falls of the Potomac.  Within the Gorge, the company built locks
at the skirting canals of both Little Falls and Great Falls. George Washington died in 1799, three
years before the Patowmack Company completed its improvements, which made 352 km (220
mi) of the river navigable.  1811 was the peak year of productivity for the company, when 1,300
boats shipped 14.8 million kg (16,350 tons) of goods for an estimated value of $925,000.  The
Patowmack Canal ultimately failed due to financial difficulties and the vagaries of a wild, flood–
prone river.  Remains of the Patowmack Canal structures still exist at the site in Great Falls Park,
Virginia (NPS website, 2001).  

In 1824, the newly formed Chesapeake and Ohio Canal Company assumed the charter of the
defunct Patowmack Company. The success of the Erie Canal suggested that artificial waterways
were superior to improved riverbeds for transit. The company’s goal was to connect Georgetown
with the Ohio River, an effort called the “Great National Project.”  Work on the C&O Canal
started on July 4, 1828, launching a race west against the newly formed Baltimore & Ohio
Railroad Company.  The canal faced many technical, material, labor, legal and logistical
difficulties in the 22 years it took to reach Cumberland, Maryland, 295 km (184.5 mi) away. The
canal reached Cumberland in 1850—eight years after the Baltimore and Ohio Railroad.  In the
wake of this experience, the canal company abandoned its original plans to go an additional 288
km (180 mi) west to Pittsburgh.  In total, it cost $22 million to build the canal:  $11 million for
actual construction and another $11 million for changes, additions, and repairs caused by river
flood damage (NPS website, 2001).

The C&O Canal Company enjoyed a period of success from 1858 to 1880, but the waterway was
plagued by repeated flood damage and ultimately rendered obsolete by the railroad.  Floods in
1924 and 1936 damaged the canal and ultimately led to its closure.  In 1938, the government
acquired the canal and considered converting its length to a parkway.  Protection efforts led by
Supreme Court Justice William O. Douglas in the 1950s prevailed, and in 1971 President Nixon
signed a law creating the C&O Canal National Historical Park (Zachary, 1996).  Today, the
C&O Canal National Historical Park includes nearly 8,000 ha (20,000 ac) of protected lands
along its linear extent, around ten percent of which falls within the Potomac Gorge site.  The
C&O is the only intact towpath canal remaining from the nation’s Canal Era, out of the 6,400 km
(4,000 mi) of canals that were constructed (NPS website, 2001).

During the period of the Canal’s heyday, citizens began to lobby Congress for fish ladders to
move food fish above Great Falls into the western reaches of the Potomac basin. In 1875, the
Commission of Fisheries recommended creating a passageway adjacent to the Maryland
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shoreline that would enable fish to get around the falls.  Seventeen years later, the fish ladders at
Great Falls were completed, following a seven–year construction process that was hampered by
flood damage.  Today, remnants of the fish ladders are still in place and visible along the
Maryland shoreline when river levels are low.  Some fish species do use the ladders to travel
above the falls, but the desired shad, white perch, and striped bass do not use the ladders (NPS
website, 2001).

Along the length of the 295 km (184.5 mi) canal there are hundreds of historical structures,
including lock houses, aqueducts, and culverts.  One of the grandest historical structures along
the canal is the Tavern at Great Falls, an improved lockhouse built at the canal’s inception that
today serves as an NPS visitors center.  Following its opening in 1831, the house served as an inn
and restaurant, serving both the canal boat operators and the local community of more than 100
that formed near Great Falls, Maryland.  The Tavern later served Washington, D.C. residents
who visited Great Falls for scenic and recreational enjoyment.  Even with the commercial
decline of the canal, the Tavern stayed in business, providing hospitality and chicken dinners
through the time when the NPS acquired the property in 1938 (NPS website, 2001).

Adjacent to the Tavern is the 202 ha (500 acre) upland forest area known as the Goldmine Tract.
The hilly area received its name from the gold deposits that were discovered by a Union soldier.
During the Civil War, Union troops were stationed on this high ground to protect the canal and
prevent Confederate raids from Virginia.  After the Civil War, prospectors flocked to the area
and it was mined through World War II (NPS website, 2001).

Across the river, a community had also formed at Great Falls, Virginia, during the construction
of the Patowmack Canal.  This town had served as the headquarters for the Patowmack Canal
Company and home for the workers who built it.  Named “Matildaville” after the wife of its
founder, the town at its peak included the company superintendent’s house, a market, gristmill,
sawmill, foundry, inn, ice house, workers barracks, boarding houses, and a number of small
homes.  Matildaville declined with the fall of the Patowmack Canal, and today only traces of the
town still remain.  NPS Ranger Jim Putnam (n.d.) mapped and inventoried the historical and
archaeological resources of Great Falls, Virginia.  His work is available at the Great Falls,
Virginia park library.

Providing Water to the Nation’s Capital: the Washington Aqueduct
In the 200 years since George Washington’s successful bid to site the nation’s capital on the
Potomac, the city has grown from a sleepy backwater to a thriving metropolis.  One natural
feature that enabled this tremendous growth is the plentiful water provided by the Potomac
River.  Until 1852, wells and springs had met the water demand of Washington residents.
Population growth and two damaging fires propelled Congress to fund a public water system for
the District of Columbia.  From 1853–1863, the U.S. Army Corps of Engineers built the
Washington Aqueduct, a major structure that carries water from above Great Falls, Maryland to
the city 19 km (12 mi) downstream (NPS website, 2001).

The Washington Aqueduct was designed to divert the waters of the Potomac to a brick conduit,
which through gravity and pumping stations would be carried to retaining reservoirs, then
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pumped to the city’s pipelines.  This engineering effort required building a masonry dam across
the Potomac just above Great Falls, a control gatehouse at Great Falls, Maryland, a 19 km (12
mi) conduit, 11 tunnels, 6 bridges, pump stations, pipelines, and two reservoirs.  The aqueduct’s
conduit is a 3m (9 ft) wide circular tube made of brick, stone, and mortar.  The conduit was
installed by tunneling or cutting deep into rock.  A road originally known as “Conduit Road”
(and now called MacArthur Boulevard) was built to enable maintenance and inspection of the
system. 

Originally, the Great Falls dam was built only halfway across the river, but increasing water
demand in the District led to its extension to the Virginia shoreline between 1884–1885.  The cut
stone dam was anchored to the river bottom, not to block flow but rather to divert it to the
aqueduct’s conduit.  Around 1900, the U.S. Army Corps of Engineers built a second water
supply dam at Little Falls, 16 km (10 mi) downstream.  In the mid–1920s the Great Falls intake
was expanded and modernized, and a second conduit was added to increase the system’s
capacity.  Water diverted behind the dam passes through four “gates” that allow water to enter
the two conduits by gravity flow.  The aqueduct’s first gatehouse is no longer in service, but it
still stands next to the Great Falls Tavern.  The gatehouse had a system of 20 small iron slide
gates, operated by hand wrenches to filter large debris from the water (NPS website, 2001).

Protecting the Palisades through Parkway Construction
Between 1850 and 1938, granite known as “Potomac bluestone” was quarried from the Potomac
Palisades, from Pimmit Run to Spout Run, Virginia.   This quarrying contributed to the sharp
cliff face along the Arlington County shoreline of the river (Arlington County, 1993).  By 1901,
the fear that shoreline quarry activities would destroy the Potomac Palisades prompted the
Senate Park Commission to recommend preserving the Palisades.  They proposed developing a
series of parkways along the Potomac between Washington, D.C. and Great Falls (Davis, 1994). 

The 20th century ascendance of the automobile created a demand for safe, scenic roadways.  The
George Washington Memorial Parkway (GWMP) was the first modern motorway built by the
Federal government.  It was constructed in stages between 1929 and 1970, with the southern
portion of the parkway and the Arlington Memorial Bridge completed in 1932.   Most of the
northern sections were completed in the 1950s to 1960s.  The full development of the parkway
was facilitated by the Capper–Crampton Act of 1930, which authorized the creation of George
Washington Memorial Parkway as a linear park on both sides of the Potomac between Great
Falls and Mount Vernon. Original parkway development plans included a river crossing at Great
Falls, but that idea was abandoned. The Act circumvented the threat of a private power
company’s plans to build hydroelectric dams above and below the falls (Davis, 1994).  

Today, the Virginia and Maryland portions of the parkway connect over a dozen natural and
historical sites administered by NPS, more than 2,800 ha (7,000 ac) of public lands. In total, just
over 880 ha (2,200 ac) of the GWMP falls within the Potomac Gorge site.  In 1989, the
Maryland portion of the road was renamed the Clara Barton Parkway, honoring the founder of
the American Red Cross whose home is preserved near the parkway.   The nearby Glen Echo
Park is another historical site within GWMP.  Glen Echo was founded in 1891 as a National
Chatauqua Assembly to promote education and intellectual discourse in the science, arts,
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languages and literature.  The Chatauqua evolved into an amusement park which served the
Washington area until 1968.  The NPS acquired the Glen Echo Park in 1971, and today the
park’s historic buildings house a diversity of public arts education programs.

Turkey Run Park is the largest natural area under the jurisdiction of GWMP in the Potomac
Gorge.  The park contains more than 280 ha (700 ac) of mature second–growth upland forest.
Native Americans are believed to have used the lands up until the 1700s.  From around 1820 to
1900, Turkey Run was part of a farm that included the adjacent land where the CIA now sits.
During the Civil War, both Turkey Run and the Goldmine Tract across the river were occupied
by Union troops.  At that time,  all the forest between Turkey Run and the District was cleared to
guard against sneak Confederate attacks.  In the early 20th century, Turkey Run was acquired by
the Leiter family, who built a large home and had a dairy farm in the upland forest until around
1930.  Turkey Run was maintained as rural parkland until it was incorporated into the George
Washington Memorial Parkway by Act of Congress in the mid–1900s (NPS website, 2001).

The Decline and Recovery of the Potomac 
Twentieth century population growth, industrialization, agricultural practices, and urban and
suburban expansion caused a precipitous decline in the Potomac’s water quality and ecological
health.  During the period from 1940 to 2000, the population in the Potomac watershed tripled,
growing from 1.5 million to 4.6 million, with the majority in the Washington metro area. Like
many of the nation’s rivers before the 1960s environmental movement, the Potomac served as an
unlimited repository for society’s waste.  Non–existent or inadequate sewage treatment facilities
resulted in high fecal coliform levels and low dissolved oxygen, creating fish kills and conditions
unsafe for human contact or consumption without treatment. Acid mine drainage in the river’s
upper watershed killed off most aquatic life in the North Branch streams.  Point source pollution
from industrial facilities flowed into the river unmitigated, and runoff from agriculture and urban
development dumped millions of tons of sediment into the river. 

Concern for public health, more than concern for the river’s ecology, drove the first efforts to
improve Potomac River water quality.  In 1951, the Washington Post called the Potomac an
“open sewer,” and in 1957 the U.S. Public Health Service declared the river in D.C. unsafe for
swimming.  In 1965 President Lyndon B. Johnson deemed the Potomac a “national disgrace” and
set a goal to clean up its water by 1975.  Over the past thirty years, the river’s water quality has
been greatly improved through a combination of legislation and regulation, new infrastructure
and technologies, increased public commitment to Potomac health, and the accomplishments of
basin–wide agreements and institutions like the Interstate Commission on the Potomac River
Basin (ICPRB). 

The Washington region’s largest wastewater treatment plant, Blue Plains, was built in 1938.  As
the region’s population grew, the facility’s capacity quickly became inadequate, leading to its
expansion and upgrade in treatment capacity in subsequent decades.  Today, the plant treats 70%
of the Washington region’s wastewater.  By 1989, the last major raw sewage discharge in the
Potomac basin was ended, although an out–dated Combined Sewage Overflow system in
Washington, D.C. still results in the release of raw sewage to Rock Creek and the Anacostia
River to this day (ICPRB, 1990). 
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With population growth along the Potomac and particularly in the Washington metro area, the
need for steady and reliable water supply and protection from flood damage became a priority.
This has led to the construction of several reservoirs and the institution of inter–jurisdictional
agreements for managing the water supply during times of drought.  See the discussion under
Hydrology in this section.

The health of the Potomac is tied to the health of the Chesapeake Bay.  The river both influences
and is influenced by what happens in the Bay, as the Bay is the source of wide–ranging species,
like rockfish and shad, which spend some of their life cycle as far upstream as the Potomac
Gorge.  Virginia, Maryland, Pennsylvania, the District of Columbia, and the Federal government
signed the 1987 Chesapeake Bay Agreement, developing a cross–jurisdictional commitment to
restore water quality and natural resources of the Bay.  Through the Chesapeake Bay program,
the agreement’s signatories have agreed to reduce nutrient loadings to the bay through tributary
team strategies (Friends of the Potomac, 1997).

Population Status and Trends 
The multi–jurisdictional nature of both the Chesapeake Bay and Potomac River watersheds
complicates efforts to protect and manage their natural resources.  Management of the Potomac
Gorge is also complicated because it falls within four jurisdictions—the District of Columbia;
Montgomery County, Maryland; and Arlington County and Fairfax County, Virginia. According
to the 2000 Census, the population of the Gorge’s four jurisdictions is just over 2.6 million. 

More broadly, the Potomac Gorge falls within the greater Metropolitan Washington Region,
defined by the Metropolitan Washington Council of Governments (COG) as seven counties and
10 incorporated cities: Montgomery County, Prince George’s County, Arlington County, Fairfax
County, Prince William County, Loudoun County, Frederick County, Washington D.C., Bowie,
College Park, Gaithersburg, Greenbelt, Takoma Park, Rockville, Alexandria, City of Fairfax, and
City of Falls Church. 

In the period from 1990 to 1999, the population of the Metropolitan Washington Region (as
defined above) increased more than 8.5 percent, and many suburban areas have experienced
unprecedented growth.  Census officials estimate that more than a half a million children have
been born in the region since 1990, and more than 200,000 people have immigrated to the region
from other countries during that period (COG, 2000). 

The region is expected to undergo great growth in the next 20 years (Figure 7).  According to
COG’s population forecast, the population within the Gorge’s four jurisdictions alone is
expected to increase by a minimum of nine percent (in Washington, D.C.) to a maximum of 24%
(in Fairfax County) between now and 2020. In total, the forecast population for the four
jurisdictions in 2020 is just over 3 million, up 400,000 from current numbers. These forecasts are
likely to be low (they are based on 1990 census data, and COG’s Year 2000 forecast was below
what was actually recorded in the 2000 Census for all the jurisdictions except Arlington County).
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Figure 7. Population growth and forecasts for Potomac Gorge jurisdictions, 1970–2020

The Potomac Gorge itself is somewhat secure from direct development because it is largely
protected, but it is still subject to development up to the parks’ edges and along the Tributary
Stream Systems.  Even though they are “protected,” the Gorge’s natural areas remain subject to
many threats associated with a suburban landscape, including road and utility construction, deer
overbrowse, non–native species invasions, decreased air and water quality, and other
hydrological alterations (Figure 8).

Data from the U.S. Census Bureau, Bureau of Economic Analysis, Bureau of Labor Statistics,
and Metropolitan Washington Council of Governments shows that age distribution is similar
across the four jurisdictions in the Gorge, with the median age ranging from 35 to 37.  The three
counties are 2/3 white and 1/3 non–white, while Washington, D.C.’s population is 1/3 white and
2/3 non–white.  The three counties have similar levels of educational attainment, while
Washington, D.C. has lower levels of college and professional degrees. 

The four Gorge jurisdictions have remarkably high per capita income, on average 158 percent of
state and national levels.  The primary source of income is earnings, which comprises around 75
percent of all income across the four jurisdictions.  The percentage of people in poverty has risen
slightly in the past decade, although poverty rates in the three counties were around half the
national average in 1997.  Washington, D.C., however, was estimated to have poverty rates fifty
percent above the national average in 1997.  

Over the past decade, unemployment rates in the three counties have been consistently below the
national average, while Washington, D.C. has had higher unemployment rates than the national
average.  The main employment industries in the Potomac Gorge area are professional and
service–based, with a very small percentage being resource–based.  The three leading
employment sectors are government and government enterprises, professional and other services,
and wholesale and retail trade.
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Figure 8. Suburban development surrounding Potomac Gorge 
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Stakeholders in the Potomac Gorge
The population that uses and has a stake in the Potomac Gorge site is extremely large and varied.
Due to its location in a major metropolitan region, the Potomac Gorge may be the most socially
complex priority conservation area identified through The Nature Conservancy’s ecoregional
planning process.  Major Potomac Gorge stakeholders include private and public landholders
within the Gorge; regular recreational users of the public parks; and the regional population that
relies on the river for its water supply.  

Visitor Use Statistics
In 2000, the National Park Service and Fairfax County recorded 1.9 million visitors at selected
park monitoring points within the Potomac Gorge (Table 3).  Data from 1995–2000 suggest that
at a minimum, an average of 1.5 million people visit parks within the Gorge each year. Recorded
visitor numbers fluctuated from year to year, with a high of at least 2.2 million in 1995 to a low
of around 900,000 in 1997 (the year after two big floods damaged the canal towpath).  
Between 1995 and 2000, at least nine million people visited the Gorge.  This number under–
represents the total number of recreational users of the Gorge, though, because it is based on car
counts at only a few of the visitor access points.  Many Gorge users gain access through other
parking areas (such as by Old Anglers Inn, Chain Bridge, or the various Lock lots) or by foot,
bicycle, or boat.  There are also gaps in data collection for certain months and locations.

Table 3. Available visitor use data for Potomac Gorge parks—number of visitors  in
1999–2000
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1999 114,839 442,246 195,996 156,496 304,672 100,000

minimum no data 30,000
(est.)*** 1,344,249

2000 112,641 423,906 328,388 188,784 792,389 100,000
minimum no data 30,000

(est.)*** 1,976,108
* Based on car counts at selected monitoring locations.  Each park unit has its own multiplier to estimate visitor

numbers from recorded vehicles:
• Estimates for Turkey Run are based on number of cars x 1.24 standard multiplier per car.
• Estimates for Great Falls–Virginia are based on number of cars x 2.58 standard multiplier per car.
• Estimates for CHOH are based on number of cars x 2.0 standard multiplier per car.

** Riverbend Park is an estimated MINIMUM number of visitors per year.  To date, no visitor use data have been
tracked at Scotts Run (M. Smith, pers. comm., 2001).

***M. Ogle, pers. comm., 2001

With its proximity to Washington, D.C., the Potomac is inherently an international attraction, as
are many of the national parks.  However, the bulk of the regular and repeat visitors most likely
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come from the metropolitan Washington region.  Many thousands of people who do not visit or
recognize the Potomac Gorge for its aesthetic, recreational, or ecological values depend upon the
river for their municipal water supply.  According to 1995 data, some 1.3 million households
were served by the three water suppliers that withdraw water from the Potomac within or just
upstream of the Gorge  (LWVNCA, 1999).  Assuming an average household size of 2.5 people,
around 3.25 million people in the Washington Metropolitan Region rely on river flows that reach
(or are about to reach ) the Gorge for their daily water supply.   In addition, tens of millions of
people pass through the Potomac Gorge each year driving on the George Washington Memorial
Parkway, Clara Barton Parkway, or the I–495/American Legion Bridge river crossing (more than
40 million vehicles per year cross the American Legion Bridge alone) (Derrick et al., 2001).  

The following section provides a brief description of the top stakeholders at the Gorge, those
with the greatest power and authority to affect the health and management of its biological
resources.

Key Stakeholders at the Potomac Gorge 
The top stakeholders at the Potomac Gorge are the National Park Service and three of the local
government jurisdictions: Montgomery County, Arlington County, and Fairfax County.  The
District of Columbia does not hold much land in the Gorge, so it is not featured as a key
stakeholder at the site (the area of Chain Bridge Flats that falls within Washington, D.C. is
largely in Park Service ownership). Another significant public entity at the Gorge is the Federal,
state, and county roads agencies.  These agencies may seem an unconventional “stakeholder” in
a nature conservation area, but because the Gorge occurs in an urban/suburban context, these
agencies may be engaged to ameliorate road runoff, improve road maintenance practices, and be
judicious in road expansion.

National Park Service—The NPS is the predominant institutional entity with responsibility and
oversight over the Potomac Gorge site.   The NPS holds nearly 2,000 ha (5,000 ac) of land
within the site, which is almost 60% of the total land area at the Gorge.  The two national park
units with significant land ownership and management responsibilities in the Gorge are C&O
Canal National Historical Park (CHOH) and George Washington Memorial Parkway (GWMP).
Doug Faris is the superintendent of CHOH, and Audrey Calhoun is the superintendent of
GWMP.  

Each park has a staff of natural and cultural resource specialists, as well as staff in external
programs, administration, interpretation, and maintenance.  GWMP has 183 staff; half of this
total works in park maintenance, and only 3.5 people work full–time as natural resource
specialists: Melissa Kangas, Anne Brazinski, Barry Wood, and Heather Germaine (note: GWMP
Chief Ranger Dan Sealy has significant natural resource expertise, but that is not his sole job)
(Kangas pers. comm., 2001).  CHOH has a total of 126 staff, only two of whom are full–time
natural resource specialists: Dianne Ingram and Suzy Alberts (Alberts pers. comm., 2001).  The
few natural resource management staff of CHOH must spread their efforts over a large area, only
around 10% of which falls within the Potomac Gorge site.  
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When the NPS was created in 1916 by act of Congress, it was given a mandate to manage
existing and future national parks “to conserve the scenery and the natural and historic objects
and the wild life therein and to provide for the enjoyment of the same in such manner and by
such means as will leave them unimpaired for the enjoyment of future generations” (NPS
website, 2001).  As a result, the National Park Service must make management decisions
balancing these multiple objectives—providing for natural and cultural resource preservation
while also meeting visitor use needs.

County governments.  The three county jurisdictions hold varying degrees of control over land
use in the Gorge.  Because of the Virginia state constitutional system (i.e., the Dillon Rule), the
two Virginia counties have less local control and power than the Montgomery County
government may exercise.   Within each county’s elected government and professional staff
there are a multitude of interests—from planning and zoning, to parks and recreation, to public
works, to environmental services departments.

Arlington County—Arlington County is a small and densely populated county, with a land area
of 6,734 ha (26 sq mi) and a population density of 28 people/ha (7,287 people/sq mi) (U.S.
Census, 2000).  Three percent of the county falls within the Potomac Gorge site boundaries. All
legislative powers of Arlington County are vested in the five members of the Arlington County
Board, elected at large from the County for four–year terms. The County Board sets all major
County policies and makes all local legislative decisions. The Board also appoints advisory
groups. The County Board thoroughly reviews the annual budget proposals submitted by the
County Manager and the School Board, determines rates of taxation, and appropriates funds for
County programs. The County Manager is Arlington's chief administrative officer, managing the
County government (except public schools). The County Manager is appointed by the County
Board for an indefinite term and reports directly to the Board (Arlington County website, 2001). 

Several Arlington County government departments have a role in managing resources or
infrastructure that affect the ecological health of the Potomac Gorge: Department of Parks,
Recreation, and Community Resources; Department of Community Planning, Housing, and
Development; Department of Public Works; and Department of Environmental Services. Most
neighborhoods in Arlington are part of a civic association which represents the interests of its
residents (Arlington County website, 2001).  

Fairfax County—Fairfax County has a land area of nearly 104,000 ha (400 sq mi) and a
population density of 9.5 people/ha (2,455 people/sq mi) (U.S. Census, 2000). Almost 1.5
percent of the county falls within the Potomac Gorge site boundaries. Fairfax County has an
Urban County Executive form of government. The powers of government are vested in an
elected Board of Supervisors consisting of nine members elected by district, plus a Chairman
elected at large. Board members are elected for four–year terms. The Board establishes county
government policy, passes resolutions and ordinances (within the limits of its authority
established by the Virginia General Assembly), approves the budget, sets tax rates, approves land
use plans, and makes appointments.  The Board appoints the County Executive, who is the
administrative head of county government and is responsible for the administration of all the
county affairs which the Board has authority to control. (Fairfax County website, 2001). 
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Several Fairfax County government departments have a role in managing resources or
infrastructure that affect the ecological health of the Potomac Gorge: the Park Authority (which
oversees Scotts Run and Riverbend Parks, core areas in the Gorge); Department of Planning and
Zoning; Department of Transportation; and Department of Public Works and Environmental
Services.  The 12–person Fairfax County Park Authority Board sets policy and establishes
priorities for the park agency.  The board members are appointed by the county Board of
Supervisors and represent each of the nine magisterial districts (plus three at–large members).
Park Authority Board member Richard C. Thoesen represents the Dranesville District, the
portion of the county in the Potomac Gorge (Fairfax County website, 2001).  According to the
county plan (1990), the Board of Supervisors’ goals for parks and recreation include protecting
the environment, managing growth and ensuring adequate public facilities, providing cultural
and recreational opportunities, and preserving open space.  

Montgomery County—Montgomery County has a land area of nearly 130,000 ha (500 sq mi)
and a population density of 6.8 people/ha (1,757 people/sq mi) (U.S. Census, 2000). Nearly 1.5
percent of the county falls within the Potomac Gorge site boundaries. The county charter
established a Council/Executive form of government. The County Council serves as the
legislative branch, with responsibility for legislation, land use, and the budget.  The County
Executive leads the executive branch, with responsibility for implementing and enforcing the
county’s laws and providing executive direction to the government. There are over 30 executive
branch departments and agencies (Montgomery County website, 2001). 

Several of Montgomery County’s departments play a key role in managing resources or
infrastructure that affect the ecological health of the Potomac Gorge: the Maryland–National
Capital Park and Planning Commission (M-NCPPC); Washington Suburban Sanitary
Commission (WSSC); Department of Environmental Protection; Department of Public Works
and Transportation; and Department of Community Development and Housing. The county’s
Department of Environmental Protection focuses on Watershed Management and Environmental
Policy and Compliance. The M-NCPPC is a bi–county agency which manages public parkland
and provides land use planning, sharing administration with Prince George's  County.  Within the
M-NCPPC is the Montgomery County Planning Board, Department of Parks and Planning, and
Community–based Planning Division. The Planning Board develops and implements large– and
small–scale plans to guide development, and is responsible for reviewing development
applications and subdivision decisions.  The WSSC is another Montgomery–Prince George’s
County agency that provides water and sewer service to the two counties.  These two
commissions’ budgets are set by the county governments, but they have a certain amount of
autonomy in their operations (Montgomery County website, 2001).
Federal, State, and County Highways and Roads Agencies—These agencies most likely do
not know the conservation importance of the Potomac Gorge, even though they have a very
significant impact upon its ecological health.  The most major road passing through the Potomac
Gorge is Interstate 495.  Each day I–495’s American Legion Bridge carries more than 120,000
vehicles across the Potomac River and Gorge (Derrick, 2001), including tractor trailers that carry
hazardous materials.  This adds up to more than 43 million vehicles per year. Two of the main
roads passing through the Virginia and Maryland portions of the Gorge are also under Federal
(NPS) purview:  the George Washington and Clara Barton Parkways.
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At the state level, the Maryland State Highway Administration (SHA) is responsible for
maintaining interstate, primary and secondary roads and bridges.  SHA is responsible for road
building, snow clearing, and other road maintenance tasks on state roads.  In Virginia, the
Northern Virginia District Office of the Virginia Department of Transportation maintains
interstate, primary, and secondary public roads. Maintenance includes potholes; traffic signals
and signs; trees/branches; roadside ditches, curbs and gutters; and snow removal. The counties
also have public works departments that address road maintenance issues.

In addition to these public entities, there are three private conservation organizations with a
special interest in the Potomac Gorge: the Potomac Conservancy, the Northern Virginia
Conservation Trust, and The Nature Conservancy.

Potomac Conservancy (PC)—The Potomac Conservancy is a regional land trust dedicated to
the conservation and enhancement of the natural, scenic, recreational, and historic qualities of the
Potomac River and its surrounding watershed lands. The Potomac Conservancy conducts a
comprehensive land protection program; develops and implements a variety of land restoration
projects; provides counseling and other conservation support services for more than 70 other
land trusts across four states and the District of Columbia; and partners with other land trusts,
conservation organizations, and local, state, and Federal agencies to more efficiently and
expeditiously achieve land protection and restoration goals. 

Northern Virginia Conservation Trust (NVCT)—The NVCT is a land trust dedicated to
preserving and enhancing the natural and historic resources of Northern Virginia.  Founded as
the Fairfax Land Preservation Trust in 1994, NVCT changed its name in 1999 to The Northern
Virginia Conservation Trust to better reflect the regional scope of the growing organization.
NVCT has formed public/private partnerships with Fairfax and Arlington Counties in order to
expand services in those jurisdictions.

The Nature Conservancy (TNC)—TNC is a global conservation organization whose mission is
to preserve the plants, animals, and natural communities that represent the diversity of life on
Earth by protecting the lands and waters they need to survive.  Through ecoregional planning,
the Conservancy identified the Potomac Gorge site as a priority conservation area.  The
Conservancy co–owns Bear Island in the heart of the Gorge with the National Park Service.  The
Maryland/District of Columbia Chapter has taken the lead role for TNC in the Potomac Gorge
planning efforts, but both the Virginia Chapter and the headquarters (in Arlington, Virginia) have
an interest in the site.

Beyond these top stakeholders, there are a number of regional institutions that play a key role in
coordinating land and resource planning and management. These regional bodies address cross–
jurisdictional policy, environment, land use and infrastructure development issues.  The multiple
regional jurisdictions have also developed formal contracts to address issues of water supply and
distribution, sewage treatment, solid waste disposal, and emergency services. The role and
function of these regional entities is briefly described here.
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Interstate Commission on the Potomac River Basin (ICPRB)—The ICPRB was created in
1940 by interstate compact as a coordinating but not a regulatory body.  The ICPRB addresses
the Potomac from a basin–wide perspective, offering inter–jurisdictional coordination, water
quality and quantity monitoring, technical support to state and local agencies, information
sharing about the Potomac, and coordination among citizens and government representatives.

Metropolitan Washington Council of Governments (COG)—COG was founded in 1957 as an
independent organization to promote regional coordination.  It was officially recognized as the
official regional planning agency for the Washington metropolitan region in 1965.  COG helps
plan and coordinate housing, transportation, environmental, human services, and public safety
policies and programs across 17 local government jurisdictions.   It has a water resources
program that addresses issues of water quality monitoring and water supply coordination in the
region.  COG does not have enforcement authority—it has more of an advisory, planning, and
leadership role in the region. 

D.C. Water and Sewer Authority (WASA)—Established in 1996, WASA is responsible for
delivering water service to the District of Columbia and sewer service to the District, large areas
of Montgomery and Prince George’s counties, and some portions of Fairfax and Loudoun
counties.  It operates the Potomac Interceptor sewer line, which runs through the Potomac Gorge
site.

Washington Suburban Sanitary Commission (WSSC)—As previously mentioned, WSSC is
Montgomery and Prince George’s County’s water and sewer agency.  It is also concerned with
the development and maintenance of storm drainage facilities within its boundaries.

Metropolitan Washington Air Quality Committee—This committee was established in 1990
in accordance with the Federal Clean Air Act.  It works with state and local officials to ensure
that the Washington region area complies with Federal clean air standards.

National Capital Region Transportation Planning Board—Formed in 1965 in response to a
1962 Federal highway act, this board serves as the region’s Metropolitan Planning Organization
(MPO) for transportation.  It develops the region’s short and long–term transportation plans and
coordinates the area’s transportation funding priorities.

Public Perceptions of the Potomac
As part of this plan, no surveys or focus group studies were conducted to explore public
perceptions of the Potomac Gorge area.  However, in November 2000, The Wilderness Society
commissioned The Mellman Group to determine public perceptions of the greater Potomac
watershed (The Wilderness Society, 2000).  The Mellman Group conducted a telephone survey
of 600 adults in the watershed, with 300 interviews within the Washington metro area and 300 in
other areas of the watershed (the sample was weighted to represent actual population distribution
within and outside the Washington metro area).  They also gathered six focus groups: two in
Washington, D.C., two in Hagerstown, Maryland, and two in Winchester, Virginia.  Three of the
focus groups involved people who are environmentally aware: members of local environmental
groups or “mid–level environmental activists.”  The responses of the Washington metropolitan
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area interviewees and the two Washington area focus groups best represent Gorge constituent
groups’ perceptions of the Potomac as a whole, and provide interesting insights into what sorts of
environmental language and messages resonate with the project area’s focal population.

The survey found that most respondents included the Potomac River but not the Chesapeake Bay
Watershed in the “area they live in.” Respondents were most likely to identify themselves as
residents of the Washington Metropolitan Area, followed by the Potomac River Watershed,
Potomac River Region, then the mid–Atlantic Region.   Most of the focus group respondents
could not define what a watershed is, although they did understand the concept when it was
explained.

Watershed–wide, the respondents viewed over–development and air pollution as the most
important environmental issues in the region.  They are greatly concerned with the pace of
growth and its negative effects on their quality of life.  Over two–thirds (68%) of respondents in
the “D.C. Metro/East” survey group believe the region is developing too quickly—twice the
percentage of the nationwide population questioned about growth rates in their regions.  A
majority of the survey population (51%) believes burgeoning development is having a negative
effect on their quality of life.  Fifty–five percent of watershed residents believe that “this part of
the country currently has too little open space,” compared to 43% nationwide.  

Three–quarters of the poll respondents in the D.C. Metro/East region support a proposal to
“identify certain important areas in this region that have not yet been developed and protect them
from development.”  Support for this proposal is equally strong across all three regions—
Mountain, Piedmont, and the DC/East region.  Watershed–wide, support for the proposal
increases with income levels, with a net of 71 percent supporting conservation in the $50,000 to
$75,000 income range, and 80 percent supporting conservation among the $75,000 and up range.
Support is strong across all age groups, and strongest among 18 to 29 year–olds. 

Potomac watershed residents believe that protecting rivers and streams is most important to
their quality of life, followed by protection of parks, natural areas, farmlands, and wildlife
habitat.  Bike paths and hiking trails are viewed as least important.  A full 83 percent of
respondents said that rivers and streams are either “one of the most important” or “very
important” areas to their quality of life, for a mean score of 4.09 on a five–point scale. Forty–
three percent of the Washington, D.C. metropolitan population views air pollution as the most
significant problem in the metro region. The most appreciated benefits of land protection are
cleaner air and waters, as well as improved quality of life and health.  Messages that emphasize
future generations and a shared responsibility/solidarity in protecting the land were most
convincing to the survey respondents (Wilderness Society, 2000).
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 --  SYSTEMS (TARGETS)  >>>  STRESSES >>>  SOURCES  >>>  STRATEGIES  >>>  SUCCESS  --

Section 4.   Systems: Conservation Target Selection
In this and other sections of the document, a simplified version of the 5–S Framework diagram
that appears in the Introduction is included in the document footer to indicate the progression of
the planning process.

The conservation targets that were chosen represent the overall biodiversity of the Potomac
Gorge.  Thus, if these targets are successfully conserved, the biodiversity health of the entire site
is maintained.  This representation of overall biodiversity was achieved by choosing targets that:
1) range across an ecological scale from individual species, to natural communities, to
landscape–level systems; 2) vary in spatial scale from local, to intermediate, to regional
geographic extent; and 3) encompass all known rare, threatened and endangered species and
communities at the site.  The targets selected were Riparian Communities, Terrace Communities,
Upland Forest Blocks, Tributary Stream Systems, Rare Groundwater Invertebrates,
Anadromous/semianadromous Fish, and Wetlands.

Riparian Communities
Description
Riparian Communities are those at lower elevations along the river that flood more frequently
(most having a flood return frequency less than 25–30 years, with many less than two to three
years), and are therefore dominated by species typically associated with floodplains (Figure 9).
They are labeled as Channel Shelf, Floodplain, Bar and Wash types by Lea (2000). 

Justification for Target Selection
The Potomac Gorge is one of the country's most biologically diverse areas, having one of the
steepest, and perhaps the longest, Fall Zones of any river on the Atlantic slope (Tormey, 1980),
with a drop of about 2 m/km (10 ft/mi).  It is also probably the most pristine of these Fall Zone
landscapes, unimpacted by major dams and unspoiled by significant development in the river
corridor.

Nearly 30 discrete vegetation communities have been identified in the Gorge that are maintained
by the site's distinct hydrogeology.  Of particular significance are the scoured bedrock riparian
and Terrace Communities, which are more extensive and well preserved at this site than
anywhere else in the United States.  About 10 of these have been tentatively ranked as globally
rare (Lea, 2000).

Nested Rare Communities and Species
This plan focuses on six globally rare Riparian Communities (i.e., with a rounded global Natural
Heritage rank of G1, G2, or G3) that include 25 state rare (Natural Heritage rank of S1, S2, SH,
SX) plant species, and an additional five globally rare and 30 state rare riparian plant species not
found within the rare communities.  Communities and species are listed in Table 4; a brief key to
Natural Heritage ranks is in Table 5.
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Target Occurrences
Not all components of the target are found at all locations.  Information on community
occurrences is available primarily for the Maryland side at this time.  Known locations are shown
in Figure 10.  However, other occurrences likely exist, both on the Maryland and Virginia sides.
The extent of the occurrences at each location has not yet been mapped, and therefore their total
area is not known.
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Figure 9. Riparian Community (Channel Shelf Xeric Savanna)

 R.H. Wiegand
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Table 4. Riparian Communities and constituent rare plant species
Natural Heritage Ranks

Global MD VA DC
GLOBALLY RARE RIPARIAN COMMUNITIES
Channel Shelf Dry Mesic Woodland—G1?
Carex conjuncta* soft fox sedge G4G5 S1? S3 S2
Lythrum alatum* winged–loosestrife G5 S1 S2 S1
Maianthemum stellatum* starflower solomon's–plume G5 S1 S3 S1
Rumex altissimus* Tall dock G5 S1 S? S1
Channel Shelf Wet Mesic Woodland—G1G3
Baptisia australis wild false indigo G5 S2 S3 S1
Carex emoryi* Emory's sedge G5 S1 SR S1
Eleocharis compressa* flat–stemmed spike–rush G4 S1 S2 S1
Lythrum alatum* winged–loosestrife G5 S1 S2 S1
Rumex altissimus* tall dock G5 S1 S? S1
Rocky Wash Shrub Thicket—G1G3
Astragalus canadensis Canadian milkvetch G5 S1 SR SX
Carex umbellata* hidden sedge G5 S4 SR S1?
Ilex decidua* deciduous holly G5 S2 SR S1
Mecardonia acuminata* purple mecardonia G5 S1 SR SX
Annual Herb Hydric Depositional Bar—G1G4
Ammannia coccinea* scarlet ammannia G5 SU S3S4 S1
Lipocarpha micrantha* dwarf bulrush G4 S1 S1 S1
Bedrock Floodplain Forest—G1G4
Quercus macrocarpa bur oak G5 S1 S1 S1
Quercus shumardii Shumard oak G5 S2 S2
Channel Shelf Xeric Savanna—G2G3
Baptisia australis wild false indigo G5 S2 S3 S1
Carex leavenworthii Leavenworth sedge G5 S1? SR SH
Ceanothus herbaceus prairie redroot G5 SU S1
Coreopsis tripteris tall tickseed G5 S1 SR S1
Eleocharis compressa* flat–stemmed spike–rush G4 S1 S2 S1
Helianthus occidentalis McDowell sunflower G5 S1 S1 S1
Lespedeza violacea violet bush–clover G5 S3 SR S1
Paronychia virginica var virginica yellow nail–wort G4 S1 S? SR
Sisyrinchium montanum strict blue–eyed–grass G5 SU S1
Solidago simplex var racemosa Lake Ontario goldenrod G5T4? S? SH S1
Solidago spathulata sticky goldenrod G5 S1 S2
Trachelospermum difforme climbing dogbane G4G5 S1 SR S1
GLOBALLY RARE RIPARIAN SPECIES NOT FOUND IN RARE COMMUNITIES
Juglans cinerea butternut G3G4 S2S3 S3? S1
Phacelia covillei* buttercup scorpion–weed G2 S1 S1 S1
Sida hermaphrodita Virginia mallow G2 S1 S1 SX
Synosma suaveolens sweet–scented Indian plantain G3 S1 S1 S1
Vitis rupestris rock grape G3 S1 S1? S1
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Table 4 (contd.)
Natural Heritage Ranks

Global MD VA DC
STATE RARE RIPARIAN SPECIES NOT FOUND IN RARE COMMUNITIES
Apocynum sibiricum clasping–leaf dogbane G5 SH SU
Arabis shortii Short's rock–cress G5 S2 S2 SH
Bromus nottowayanus Nottoway brome grass G3G4 SH SR
Carex careyana Carey's sedge G5 S1S2 S1 SH
Carex crinita var brevicrinis short hair sedge G5T5 SR SR S1
Carex cristatella crested sedge G5 S1 S2 S1
Carex festucacea fescue sedge G5 SR SR S1?
Carex grayi* Asa Gray's sedge G4 S3 SR S2?
Carex planispicata flat–spiked sedge G4Q S1 S? S1
Carex shortiana Short's sedge G5 S1 S3 S1
Carex tenera slender sedge G5 SH S1? S1
Carya laciniosa big shellbark hickory G5 S1 SE SU
Celtis laevigata sugarberry G5 SU SR SH
Diplazium pycnocarpon glade fern G5 S2 SR SH
Dirca palustris Eastern leatherwood G4 S2 SR SX
Echinocystis lobata wild mock–cucumber G5 SR S1? SX
Echinodorus cordifolius* upright burhead G5 S1 S3 SX
Enemion biternatum false rue–anemone G5 S1
Erythronium albidum white trout–lily G5 S2 S2 S2
Iresine rhizomatosa* Eastern bloodleaf G5 S1 S3
Matteuccia struthiopteris ostrich fern G5 S2 S1 SE
Melothria pendula creeping cucumber G4 S1 SR S1
Paspalum fluitans* horse–tail paspalum G5 S1 SR S1
Ruellia strepens limestone petunia G4G5 S1 SR S1
Salix exigua Western sandbar willow G5 S1 S1 SX
Senecio pauperculus balsam ragwort G5 S3 S2
Silene nivea snowy campion G4? S1 S1 SX
Spartina pectinata* fresh water cordgrass G5 SR S2 S1
Spermacoce glabra* smooth buttonweed G4G5 S1 S1
Valeriana pauciflora valerian G4 S1 S2 SR
*Wetland plants are generally not included under either this target or the Terrace Communities target.
However, species marked with an asterisk may actually be more appropriately included under the wetland
target when that is fully developed.

Notes:
• A brief key to Natural Heritage ranks is in Table 5.
• There is some redundancy in the species listings among communities as would be expected.

Conversely, there are probably a few rare species that can be found in communities under which they
are not currently listed.  This means that a given community may actually encompass a somewhat
wider array of rare species than is indicated.

• Two of the Riparian Communities listed, Channel Shelf Wet Mesic Woodland and Annual Herb
Hydric Depositional Bar, are Wetlands and might eventually be placed under that conservation target
when it is fully developed. Note that some non–wetland communities (Channel Shelf Dry Mesic Forest
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and Rocky Wash Shrub Thicket) may contain small pockets of wet soil harboring wetland species as
listed above under those communities.

Table 5. Natural heritage ranks
Global
rank Definition of  global species status ranks

State
rank Definition of state species status ranks

GX Presumed extinct (not located despite
intensive searches) SX Believed extirpated in state (with virtually

no chance of recovery)

GH Possibly extinct (of historical occurrence;
still some hope of discovery) SH

Historically known from state (not relocated
for 15–20+ years; expectation it may be
rediscovered)

G1 Critically imperiled (typically five or fewer
occurrences, or 1,000 or fewer individuals) S1

Highly state rare (critically imperiled in
state, typically five or fewer occurrences
statewide; vulnerable to extirpation)

G2 Imperiled (typically six to 20 occurrences
or 1,000 to 3,000 individuals) S2

State rare (imperiled in state, typically six to
20 occurrences statewide; vulnerable to
extirpation) 

G3 Vulnerable (rare; typically 21 to 100
occurrences and 10,000 individuals) S3

Watch list (rare to uncommon with 21 to
100 occurrences in state; may have fewer
occurrences but large population sizes)

G4

Apparently secure (uncommon but not
rare; some cause for long–term concern;
usually more than 100 occurrences and
10,000 individuals)

S4

Apparently secure (More than 100
occurrences in state, or fewer occurrences
with large numbers of individuals in the
populations)

G5 Secure (common, widespread and
abundant) S5 Secure (secure in state under present

conditions)
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Terrace Communities
Target Description
Terrace Communities are those at higher elevations along the river that flood less frequently
(most having a flood return interval greater than two to three years, with many greater than 25–
30 years), and are therefore dominated by species typically associated with uplands (Figure 11).
They are labeled as Terrace and Outcrop/Cliff types by Lea (2000).

Justification for Target Selection
See the justification under Riparian Communities above.

Nested Rare Communities and Species
This plan focuses on four globally rare Terrace Communities (i.e., with a rounded global rank of
G1, G2, or G3) that include three globally rare (G1–G3) and 32 state rare (S1–S2, SH, SX) plant
species, and ten state rare terrace plant species not found within the rare communities.
Communities and species are listed in Table 6; a brief key to Natural Heritage ranks is in Table
5.

Table 6. Terrace Communities and constituent rare plant species
Natural Heritage Ranks

Global MD VA DC
GLOBALLY RARE TERRACE COMMUNITIES
Bedrock Terrace Rim Xeric Forest—G1G2
Carex caroliniana hirsute sedge G5 SR SR S1?
Carex umbellata hidden sedge G5 S4 SR S1?
Dichanthelium laxiflorum lax–flower witchgrass G5 SU SR S?
Onosmodium virginianum Virginia false–gromwell G4 S1 S2 SX
Solidago spathulata sticky goldenrod G5 S1 S2
Trichostema setaceum narrow–leaved blue–curls G5 S1 S2 SH
Triosteum angustifolium yellowleaf tinker's–weed G5 S1 S4 SH
Bedrock Terrace Xeric Savanna—G1G3
Amelanchier stolonifera running serviceberry G5 S2 SR S1
Astragalus canadensis Canadian milkvetch G5 S1 SR SX
Carex umbellata hidden sedge G5 S4 SR S1?
Coreopsis tripteris tall tickseed G5 S1 SR S1
Desmodium obtusum stiff tick–trefoil G4G5 SR SR SH
Dichanthelium laxiflorum lax–flower witchgrass G5 SU SR S?
Galactia volubilis downy milkpea G5 S3 SR SH
Ilex decidua deciduous holly G5 S2 SR S1
Muhlenbergia capillaris long–awn hairgrass G5 S1 S? SH
Polygala polygama racemed milkwort G5 S1 SR
Ruellia humilis hairy wild–petunia G5 S1 S3
Solidago simplex var racemosa Lake Ontario goldenrod G5T4? S? SH S1
Solidago spathulata sticky goldenrod G5 S1 S2
Sporobolus clandestinus rough dropseed G5 S1 SR SH
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Table 6 (contd.)
Natural Heritage Ranks

Global MD VA DC
Riverside Bedrock Outcrop/Cliff Community—G1G3
Amelanchier nantucketensis Nantucket shadbush G3Q SR
Amelanchier stolonifera running serviceberry G5 S2 SR S1
Aster depauperatus serpentine aster G2 S1
Solidago rupestris rock goldenrod G4? S1 S1 SR?
Solidago simplex var racemosa Lake Ontario goldenrod G5T4? S? SH S1
Talinum teretifolium roundleaf fameflower G4 S1 SR
Rich Xeric Bedrock Terrace Forest—G2G4
Carex digitalis var macropoda slender wood sedge G5T? S1?
Carex festucacea fescue sedge G5 SR SR S1?
Carex planispicata flat–spiked sedge G4Q S1 S? S1
Carex umbellata hidden sedge G5 S4 SR S1?
Carex woodii pretty sedge G4 S1? S4 SX
Dichanthelium laxiflorum lax–flower witchgrass G5 SU SR S?
Dirca palustris Eastern leatherwood G4 S2 SR SX
Krigia dandelion potato dandelion G5 S1 SR SX
Matelea obliqua climbing milkweed G4? S1 SR SX
Melica mutica narrow melic grass G5 S1 SR S1S2
Scirpus verecundus bashful bulrush G4G5 S2S3 SR SH
Scutellaria nervosa veined skullcap G5 S1 S4 SX
Scutellaria saxatilis rock skullcap G3 S1 S3S4 SR
STATE RARE TERRACE SPECIES NOT FOUND IN RARE COMMUNITIES
Apocynum cannabinum Indian hemp G5 SR SR S5
Aristida dichotoma var curtissii Curtiss' three–awned grass G5T5 SU SR SH
Aristida lanosa woolly three–awn G5 S1 S3
Arnoglossum muehlenbergii great Indian–plantain G4 SH S2 SX
Aster drummondii Drummond aster G5 S1
Cerastium arvense ssp arvense mouse–ear chickweed G5T? SR S2 S1
Cuscuta coryli hazel dodder G5 SH S2? SX
Euphorbia spathulata reticulate–seeded spurge G5 SR SU SR
Pycnanthemum virginianum Virginia mountain–mint G5 S2 SR SH
Trifolium reflexum buffalo clover G5 SH S1 SX
Notes:
• A brief key to Natural Heritage ranks is in Table 5.
• There is some redundancy in the species listings among communities as would be expected.

Conversely, there are probably a few rare species that can be found in communities under which they
are not currently listed.  This means that a given community may actually encompass a somewhat
wider array of rare species than is indicated.

• Wetland plants are generally not included under either this target or the Riparian Communities target.
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Target Occurrences
Not all components of the target are found at all locations.  Information on community
occurrences is available primarily for the Maryland side at this time.  Known locations are shown
in Figure 12.  However, other occurrences likely exist, both on the Maryland and Virginia sides.
The extent of the occurrences at each location has not yet been mapped, and therefore their total
area is not known.
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Figure 11. Terrace Community (Bedrock Terrace Rim Xeric Forest)

 R.H. Wiegand
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Upland Forest Blocks
Target Definition and Occurrences
These forests occur on the uplands and river valley slopes of the Potomac Gorge, in six
significant blocks: the Goldmine/Ford Mine Tracts (Maryland), Riverbend (Virginia), Great Falls
(Virginia), Turkey Run (two blocks, one on each side of the G.W. Memorial Parkway, Virginia),
and Scotts Run (Virginia) (Figure 13).

Wiegand (1999) provides a general description of the upland forest on the Maryland side: 

Upland forest habitat in the gorge is commonly characterized by rolling upland
terrain that rarely if ever experiences flooding.  These areas rarely receive
“nutrient boosts” from rich floodwaters and are seldom exposed to the violent
scouring effect of flooding that rips away woody vegetation and strips surface
soil…These forests create a mostly shady, closed canopy habitat with scattered
canopy gaps occurring where trees have died.  Various forms of mixed deciduous
forest dominate and are frequently traversed by small streams and seepage areas,
sometimes resulting in the creation of rather steep–sloped ravines.  Occasional
small swamps, seeps, and springs occur, but, otherwise the upland areas are often
well–drained and somewhat dry, especially during the summer.  Areas closer to
the streams and seeps often remain cool and moist during the entire growing
season.

Mixed deciduous forest of various types and maturity dominate, often containing
great species and age diversity.  Most of these areas are dominated by an
oak/hickory association, often somewhat rich for this habitat type.  The most
commonly occurring species of oaks include red, white, black and chestnut but
other species of oaks are often present and can even dominate the canopy over
small, limited areas.  Bitternut and mockernut are probably the most often
encountered hickory species. Many other species of both deciduous and evergreen
trees occur, but seldom represent an important canopy component of this
community type.  Numerous standing dead “snags” and downed decaying logs are
scattered throughout these areas.  The subcanopy and shrub layers are usually
sparse, and deer browse is sometimes so heavy that nothing survives below the
deer browse line.  Herbaceous diversity is correspondingly low.  However, the
herb layer can be quite lush and diverse in areas of richer soil and higher moisture
content.  A wide range of spring ephemerals often occurs in richer forests.  Many
plant species unable to adapt to the rigorous conditions imposed by the rock
terraces and flooding regime of the gorge occur here, fostered by the more stable
ecological conditions of this habitat type.

Rock outcrops occur infrequently and forest cover usually prevents exposure of
bare rock above or through the canopy.  Boulders and rock scree are not
uncommon but usually exert nothing more than a minor localized influence on
vegetation.  Soils vary greatly from one area to the next.  They can be deep and 
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Figure 13. Upland Forest Block (Gold Mine Tract)
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rich, well developed soils in ravines, protected locations, or on lower slopes,
supporting a rich and diverse mixed deciduous forest.  Or, they can be thin and
well drained supporting a somewhat sparse and depauperate woodland of scraggly
oaks and hickories.  The soil in most of these upland forest areas is influenced
only to a very minor degree by flooding of the river and therefore seldom receives
the nutrient recharges that help create the lush conditions of the lower floodplain
forests.

The GWMP Natural Resource Management Plan (2000) provides a general description of the
upland forest on the Virginia side:

Forests in the parkway are mostly temperate deciduous, which are more
specifically categorized as ‘Piedmont Upland Hardwood Forest, Rich Phase’ and
‘Coastal Plain Upland Hardwood Forest.’  The original forests were harvested
from the 17th century until the early half of this [the 20th] century.  The second
growth forests are predominately tulip poplar, oak, pine, or as they mature, oak,
hickory, and beech.  American chestnuts are no longer a forest component except
as relict stump sprouts.  Common understory plants include holly, dogwood,
spicebush, redbud and pawpaw at the shrub level, and a variety of perennials and
annuals at the herbaceous plant level…Coniferous evergreens are increasingly
uncommon and being replaced in natural areas by maturing hardwood forests.
Native evergreens include Virginia pine and eastern red cedar.

Justification for Target Selection
The Potomac Gorge site includes what has been called the largest extant block of forest in
Maryland’s Piedmont—the Goldmine tract at Great Falls (Bartgis et al., 1993).  On the Virginia
side, there are examples of rich and mature forest, including old growth, that are rare and special
in the state and region. The Virginia Division of Natural Heritage has called the Turkey Run
upland woods “one of the finest hardwood forests in Virginia, in terms of quality, maturity, and
overall diversity” (G.P. Fleming, 1993 in C. Fleming , 1993). Botanist Albert Radford of the
University of North Carolina described Scotts Run Nature Preserve as “the most diverse forest,
from a plant community and species viewpoint, seen in the entire Piedmont” (in Fleming,
Lobstein, and Tufty, 1995).

Nested Rare Communities and Species
Several community classifications have been applied to the Upland Forest Blocks, including
those of the Virginia Division of Natural Heritage (Fleming et al., 2001); Rock Creek Park
(TNC, 1998); Lea (2000); and the Chesapeake Bay Lowlands ecoregional plan (TNC, 2000a).
None of these communities has been formally ranked for rarity/commonness, although some
general statements can be made.

According to the Virginia ecological community classification, the mid– to late–successional
upland forests on the Virginia side represent the following units: Basic Mesic Forests (rich slopes
and ravines); Mesic Mixed Hardwood Forests (beech–oak–tulip poplar forests); Eastern
Hemlock Forests (Scotts Run); Acidic Oak–Hickory Forests (uplands, widespread); Mixed Oak /
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Heath Forests (dry, infertile uplands); and Chestnut Oak Forests (rocky bluffs) (G. Fleming et al.,
2001; G. Fleming, pers. comm., 2001).

The Upland Forest Blocks also provide habitat to a number of state rare plant species, as well as
bird species that have been identified as conservation priorities by the Partners in Flight (PIF)
program.  Weigand (1999) and G. Fleming (pers. comm., 2001) have identified a number of rare
plant species that are associated with the upland forest target on the Maryland side (Table 7).  

Table 7. Rare plant species found in Upland Forest Blocks
(from Wiegand, 1999; G. Fleming, 2001)

Natural Heritage Ranks
Global MD VA DC

Arabis patens spreading rockcress G3 S3 S3 SH
Arabis shortii Short’s rock–cress G5 S2 S2 SH
Carex mesochorea midland sedge G4G5 S2? SU SH
Chamaelirium luteum devil’s–bit G5 S3 SR S?
Delphinium tricorne dwarf larkspur G5 S3 SR SH
Diplazium pycnocarpon glade fern G5 S2 SR SH
Dirca palustris eastern leatherwood G4 S2 SR SX
Gentiana villosa striped gentian G4 S1 SR SX
Hybanthus concolor green violet G5 S3 SR S?
Iris cristata crested dwarf iris G5 S1 SR SH
Krigia dandelion potato dandelion G5 S1 SR SX
Matteuccia struthiopteris ostrich fern G5 S2 S1 SE
Melica mutica narrow melic grass G5 S1 SR S1S2
Phacelia covillei buttercup scorpion–weed G2 S1 S1 S1
Ptelea trifoliata common hoptree G5 S3 SR SR
Scutellaria saxatilis rock skullcap G3 S1 S3S4 SR
Scutellaria serrata showy skullcap G4G5 S3 SR S1S3
Triphora trianthophora nodding pogonia G3G4 SH S1 SH
Valeriana pauciflora valerian G4 S1 S2 SR

Bold entries are globally rare species. A brief key to Natural Heritage ranks is in Table 5.

Seven species of Forest Interior Dwelling (FID) and neotropical migratory birds of the Upland
Forest Blocks are considered priorities for conservation according to the Partners in Flight (PIF)
program (with PIF scores greater than 20 in the Piedmont physiographic province) (Table 8).  
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Table 8. Upland Forest Block bird species with high PIF scores
Natural Heritage RanksPIF

Score Global MD VA DC
Empidonax virescens Acadian flycatcher 22 G5 S5B S5 
Vireo flavifrons yellow–throated vireo 22 G5 S4S5B S4 S2S3B
Hylocichla mustelina wood thrush 24 G5 S5B S5 S3B
Helmitheros vermivorus worm–eating warbler 23 G5 S4B S4 SPB
Seiurus aurocapillus ovenbird 13* G5 S5B S5 S2B
Seiurus motacilla Louisiana waterthrush 21 G5 S5B S5 S2B
Oporornis formosus Kentucky warbler 22 G5 S4B S5 SPB
Piranga olivacea scarlet tanager 21 G5 S5B S5 S2B

*Deemed priority species for the upland forests blocks despite low PIF score.

Note: An empty cell indicates that a species is not tracked in that jurisdiction.  Explanation of Natural Heritage ranks
is in Table 5.

A January 2001 Presidential Executive Order supports the goal of conserving the Gorge’s
neotropical migratory bird species.  This Order says that all Federal agencies must take steps to
avoid or minimize negative impacts on migratory bird populations.  Agencies are also mandated
to take reasonable steps to improve migratory bird habitat, such as restoring and enhancing
habitat, preventing or abating pollution affecting birds, and incorporating migratory bird
conservation into agency planning processes.   Agencies are required to control the spread and
establishment of non–native species that may harm migratory birds and their habitats.  The Order
also directs agencies to make sure that environmental analyses required under the National
Environmental Policy Act for proposed Federal actions also consider the effects of the proposed
actions on migratory birds (American Bird Conservancy, 2001).  This Executive Order could
provide additional justification for management activities at the Gorge that enhance bird habitat
and abate threats such as understory overbrowse.

Target Occurrences
Locations of the five Upland Forest Blocks—Goldmine/Ford Mine Tracts, Riverbend, Great
Falls, Scotts Run and Turkey Run—are shown in Figure 14.
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Tributary Stream Systems
Target Description
A total of 19 named (on USGS topographic maps) and numerous unnamed tributaries enter the
Potomac River within the Gorge (Figure 15).  Most of these are first− and second−order streams
that drain small watersheds of about 200−2,000 ha (500–5,000 ac).  However, Cabin John Creek
is a third–order stream with a 6,800 ha (17,000 ac) watershed, and Difficult Run is a fourth–
order stream with the largest watershed in northern Virginia, 14,800 ha (37,000 ac).  The target
includes the watercourse and associated valley for the entire watershed, or "system," of each
stream.  Thus the bulk of all but the smallest of the tributary systems is outside of the site
boundary.

This version of the plan focuses on only those named streams for which baseline data is currently
available.  However, local jurisdictions are moving towards the application of monitoring
programs, policies, plans and regulations to all perennial streams, so that future iterations of this
plan should be able to encompass more tributaries.

Justification for Target Selection
As aquatic habitats, the streams harbor fish and invertebrates not found in the river or in
Wetlands at the site.  Also, the tributaries serve as important spawning grounds for some fish
species that otherwise live in the river, most notably the "river herring"—alewife and blueback
herring—and members of the minnow family.  And, while the stream valleys share some of their
ecology with the mainstem river valley, they are distinct in many ways.

The tributary systems also reflect conditions on much of the land surrounding the site, and
express them by way of the physical, chemical and biological status of the streams as they flow
through the site.  These conditions on adjacent lands exert a significant influence on the ecology
of many of the other resources targeted by this plan.

Nested Rare Communities and Species
There are no known rare communities or species targeted within the tributaries.

Target Occurrences
Named tributaries within the site for which data is available are (from upstream to downstream):
in Virginia, Mine Run, Difficult Run, Bullneck Run, Scotts Run, Dead Run, Turkey Run, Pimmit
Run, Gulf Branch, Donaldson Run, Windy Run and Spout Run; in Maryland, Carroll Branch,
Rock Run, Cabin John Creek, Minnehaha Branch and Little Falls Branch (Figure 16).

The most prominent of the unnamed tributaries are in Virginia at the CIA (sometimes known as
CIA Run); in Maryland at Sandy Landing, Cropley and Carderock; and in the District at
Fletcher's Cove (known as Fletcher's Run or Battery Kemble Run) and Georgetown University
(known as Foundry Branch).
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Figure 15. Tributary Stream System (Turkey Run)
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Rare Groundwater Invertebrates
Target Description
This target includes four globally rare groundwater–dwelling invertebrates that have been
detected at more than 30 springs and seeps within the Potomac Gorge site (Figure 17).   Three of
the species are amphipods (or scuds), and one is a gastropod (or snail).  Worldwide, there are
around 900 known species of freshwater amphipods, with around 150 described species in North
America. Globally, North America currently ranks second only to Europe in the diversity of
subterranean amphipods (Pennak, 1989; Holsinger, 1993 in Roble and Derge, 2001).

Figure 17. Amphipod of the genus Stygobromus

   C. S. Hobson
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The distinctive habitat of Potomac Gorge groundwater invertebrates, known as
“hypotelminorheic,” is defined as areas where groundwater seeps to the surface from the
underlying bedrock, forming tiny streams or rivulets that flow through leaf litter, loose
sediments, and/or vegetation (Holsinger, 1978; Culver, pers. comm., 2001).  Below ground, the
species are believed to occur in shallow fissures or cavities in the bedrock that are most likely
isolated (e.g., perched aquifers, Figure 18).  Alternatively, underground populations may be
connected to each other through groundwater drawdown to zones of deeper flow, or by moving
through underground interstitial spaces (the saturated spaces between the grains of sediments in
aquifers and alluvia).  Movement through or across interstitial spaces or bedrock fissures beneath
the mainstem riverbed could connect populations on the Maryland and Virginia sides of the
river.

Figure 18. Perched aquifer habitat of Rare Groundwater Invertebrates
(from Hydrology and the Management of Watersheds, Brooks et al., 1991)

Justification for Target Selection
These species are globally or state rare, and they are either endemic or narrowly limited in
distribution. The Potomac Gorge is generally regarded as a rich “hotspot” for these fauna, based
on the current state of information (Culver, pers. comm., 2001). Their spring and seep habitats
are a distinctive natural feature of the Potomac Gorge site, and they harbor unique biological
communities.  Spring and seeps are very fragile, and they provide an important source of water
and minerals for plants and animals.  Maintaining the target species habitat requires protecting
portions of upland forest and also helps protect other aquatic invertebrates found in
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spring/seep/headwater stream (or epigean) habitats, such as copepods, ostracods, gastropods,
oliogcheates, planarians, and the larvae of stoneflies, mayflies, and caddisflies.  These associated
invertebrates are important in the food chain and for maintaining ecological processes such as
decomposition and nutrient cycling.

Nested Communities and Species
A brief key to Natural Heritage ranks is in Table 5.

Stygobromus tenuis potomacus—Potomac groundwater amphipod
Ranked G4T3T4Q/S3(MD)SU(VA)S2(DC).  Inhabitant of shallow subterranean waters in
crevices and joints.  The subspecies is the most common groundwater amphipod in the
Washington, D.C. area, but it is narrowly endemic (range less than 25,900 ha [100 sq mi]) and
relatively rare overall.  Distributed south to Richmond, and may be abundant in some parts of its
range, especially around Fort Belvoir (Fairfax County, Virginia) and adjacent areas.  Global
abundance believed to be 3,000–10,000 individuals.  Estimated number of element occurrences
is from 30–35 localities, most in or near Washington, D.C.  These estimates of abundance may
be low, however, as there are potentially hundreds of other sampling sites for this
species/subspecies in its recorded range.  Moderately threatened range–wide, with many
localities lost to urbanization and some localities protected (e.g., Potomac Gorge, Prince William
Forest Park) (NatureServe, 2000; Hobson, pers. comm., 2001; Holsinger, 1978 in Roble and
Derge 2001). Holsinger thinks subspecific designation may no longer be warranted, in which
case the full species is more common and widespread, with a range from New England to
Richmond, Virginia.

Stygobromus pizzinii (Shoemaker, 1938)—Pizzini’s cave amphipod
Ranked G2G4/S1(MD)S1S2(VA)SH(DC).  Known from only 13 sites in Washington, D.C.,
Maryland, Virginia, and Pennsylvania and considered a regional endemic (25,900−2,590,000 ha
[100–10,000 sq mi]).  In addition to current records, historical records (1937–1938) exist from
the Potomac Gorge, either at Scotts Run Nature Preserve or on adjacent private land. Recent
record from Washington County, Maryland may represent a range expansion in appropriate
habitat.  Global abundance believed to be 1,000–3,000 individuals. Abundance estimate is rough
and based on the possible subterranean extent of habitat. Relatively rare where observed.
Believed to be moderately threatened range–wide, since its habitat lends itself to alternate use.
Threats include groundwater pollution and habitat alteration.  Some collection locales are in
areas that have experienced heavy urbanization.  The species is infrequently collected compared
to other similar groundwater amphipods within its range.  It was formerly a Category 2 Federal
candidate species for listing under the Endangered Species Act (Roble and Derge, 2001;
NatureServe, 2000).

Stygobromus sp. #15—unnamed
Ranked G1/S1(VA)SX(DC).  It is currently undescribed and known from only four collection
sites, including one each in Washington, D.C. and Maryland, and two in Virginia (NatureServe,
2000; Roble and Derge, 2001).  The Washington, D.C. location is not within the Potomac Gorge,
and is believed to have been lost to development (Hobson, pers. comm., 2001).
Fontigens bottimeri (Walker, 1925)—Appalachian springsnail
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Ranked G2/S2(MD)S1S2(VA)S2(DC).  This freshwater gastropod is known only from
Maryland, Virginia, and Washington, D.C.

Target Occurrences
Known locations of groundwater invertebrates (Figure 19) come from the survey work of Feller
(1997) on the Maryland side and Hobson (1997) and Roble and Derge (2001) on the Virginia
side of the Gorge. These invertebrates have been observed at eleven different locations across the
Gorge, in more than thirty spring and seep emergences in Maryland and Virginia (note: none of
the known rare species occurrences fall within the Washington, D.C. portion of the Gorge).  The
known locations likely under–represent the full extent of species occurrences throughout the
Potomac Gorge site, as they only reflect sampling at known emergences, not the full range of
subterranean population occurrences.  
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Anadromous/semianadromous Fish
Target Description
Anadromous fish are those species that spend most of their adult lives in the ocean but migrate to
brackish or fresh water to spawn in the spring.  After spawning, adults of most species gradually
move downstream and by summer have entered estuaries on their way to the ocean.  After
hatching, young fish often drift downstream a short distance from the spawning grounds, but
most do not begin their migration to the sea until the fall.  After spending several years in the
ocean, adults typically return to spawn in the same river (often the same tributary) where they
hatched.  Semianadromous species follow much the same pattern, but adults stop short of
migrating to the sea and instead live in estuaries.

Justification for Target Selection
Anadromous/semianadromous Fish in the Potomac River spawn principally in the mainstem at or
near the head of tidal influence, and thus are diagnostic for the river in the lower part of the site.
They can be considered keystone species here, where their eggs, fry and adults serve as an
important food source for other fish and for a variety of invertebrates, birds and mammals. 
 
Nested Communities and Species
For the purposes of this plan, American shad (Alosa sapidissima), hickory shad (A. mediocris),
striped bass (Morone saxatilis) (all anadromous) and white perch (M. americana)
(semianadromous) compose the target for the site (Figure 20).  See the discussion under Other
Potential Conservation Targets for information about fish species that were not chosen as targets.

Consideration was given to utilizing the entire aquatic community of the river as a target, i.e., a
“system” target like tributary streams.  However, community–level measurements for large
rivers—comparable to the Index of Biotic Integrity approach used for streams—are problematic.
In part, this is due to the difficult physical environment, with frequently swift currents and deep
channels.  Also, more fish in rivers are migratory, so that “indicator species” may be present only
at certain times of the year, rather than all year long as in streams.  Nonetheless, this concept
merits further investigation, since community–level measurements would be more integrative
and thus provide a better picture of system viability.

Target Occurrences
Not all components of the target are found throughout the lower half of the site (Figure 21).
Striped bass and white perch are confined almost exclusively to the area below Little Falls.
Since the installation of the fish notch in the dam in 2000, the shad have begun returning to their
historical range upriver to the base of Great Falls.
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Figure 20. Anadromous/semianadromous Fish (American shad)
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Wetlands
Little is known about the wetlands of the Gorge other than the location and USFWS
classification of most of the larger occurrences; few if any of the many smaller occurrences are
even mapped.  Little information exists on hydrogeomorphic characteristics, functions and
values, water chemistry, or rare species and communities.  As a result, wetlands are not yet fully
developed as a target.  Characterization of the site's wetlands is tentatively scheduled for the
summer of 2002 (see the Section 11, Research/Information Needs for details), so that future
iterations of this plan will provide guidance on the conservation of this important resource.
However, existing information about wetlands is presented here to give some indication of their
character.  

The Gorge harbors a profusion of wetlands of many types, including vernal pools, permanent
ponds, springs and seeps, wet floodplain forests and seasonal riverbank wetlands.  Depressional
wetlands resulting from scouring are especially conspicuous, occurring everywhere from the
floodplain to higher terraces. Also, the river valley slopes are the sites of numerous springs and
seeps that emerge from both shallow and deeper groundwater sources. In addition to this overall
abundance and variety, some of the wetland types are likely to be distinctive, perhaps even
unique to the site, given the site's unusual hydrogeomorphology (Figure 22).

USFWS National Wetlands Inventory (NWI) information for the Gorge shows about 300
discrete wetland units, including about 11 ha (27 ac) of lacustrine, 114 ha (281 ac) of palustrine,
and 65 ha (160 ac) of riverine types (note that this does not include the open water within the
channel of the Potomac River).  However, the site contains dozens—possibly hundreds—of
wetlands that are substantially smaller than the minimum mapping units for NWI, and which as a
result do not appear in these figures.

In addition to insufficient detail, the NWI classification of Gorge wetlands is known to be
erroneous in some cases, especially in the District. For example, a substantial portion of Chain
Bridge Flats in Washington, D.C. is identified as palustrine forested wetlands. In fact, a recent
study of communities has shown that this area consists largely of non–wetland mesic and
floodplain forest types (Lea, 2000). This same study also casts doubt on the designation of some
forested wetlands in Maryland and Virginia, although further fieldwork would be necessary to
confirm any discrepancies that may exist.

One wetland type that has received attention at the Gorge is springs and seeps, since some of
them serve as habitat for Rare Groundwater Invertebrates. These include two described and two
undescribed species ranked S1 in one or more states, and one species ranked S2 by one state.
Despite these records, information on springs and seeps at the Gorge is considered incomplete.
Much of the work, especially on the Virginia side, was done during a prolonged period of below
normal precipitation, when a low water table probably eliminated many groundwater
emergences.

Although Lea's (2000) primary focus was terrestrial types, some of his community classifications
are wetlands: Annual Herb Hydric Depositional Bar (G1G4), Boulder–cobble Mesic
Depositional Bar (G3G5Q), Channel Shelf Wet Mesic Woodland (G1G3), Forested Vernal Pool
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(G2G5), Low Floodplain Forest (acer) (G4G5), Low Floodplain Forest (platanus) (G1G4),
Riverbank Tall Perennial Herb Community (G3G5), and Rocky Wash Shrub Thicket (G1G3).
Community wetland status was determined by methods outlined in the Federal wetland
delineation manual, i.e., averaging the wetland status ranks of all species, which were weighted
according to their percent cover in the community.  Annual Herb Hydric Depositional Bar,
Channel Shelf Wet Mesic Woodland and Rocky Wash Shrub Thicket are discussed in the
Riparian Communities chapter.

There has been no systematic survey of the distribution and abundance of wetland plants at the
Gorge.  However, botanical surveys have been conducted sporadically at the site for more than
100 years, and many rare wetland plant species have been observed. In addition to two globally
rare species, cypress-knee sedge (Carex decomposita) and buttercup scorpion−weed (Phacelia
covillei), there are 28 species ranked S1 in one or more states, and 21 of these are listed as
endangered or threatened in at least one state (Table 9).
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Figure 22. Scour pond Wetland

 R.H. Wiegand
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Table 9. Rare Wetland plant species
(from Wiegand, 1999, 2001a, 2001b; Lea, 2000)

Natural Heritage Ranks
Global MD VA DC

Ammannia coccinea* scarlet ammannia G5 SU S3S4 S1
Armoracia lacustris lake–cress G4? S1 SH
Azolla caroliniana Eastern mosquito–fern G5 SU S3S4 S1
Bidens discoidea swamp beggar–ticks G5 S3 SR SH
Carex conjuncta* soft fox sedge G4G5 S1? S3 S2
Carex decomposita cypress–knee sedge G3 SH S2 SH
Carex emoryi* Emory's sedge G5 S1 SR S1
Carex grayi* Asa Gray's sedge G4 S3 SR S2?
Carex lupuliformis false hop sedge G3G4 S1? S1
Carex pellita woolly sedge G5 S2 SR SR
Carex straminea straw sedge G5 SU S1 SX
Ceratophyllum muricatum prickly hornwort G5 S1
Echinodorus cordifolius* upright burhead G5 S1 S3 SX
Eleocharis compressa* flat–stemmed spike–rush G4 S1 S2 S1
Ilex decidua* deciduous holly G5 S2 SR S1
Iresine rhizomatosa* Eastern bloodleaf G5 S1 S3
Lathyrus palustris vetchling peavine G5 S1 S1 SH
Lipocarpha micrantha* dwarf bulrush G4 S1 S1 S1
Lysimachia hybrida lance–leaf loosestrife G5 S2 S2
Lythrum alatum* winged–loosestrife G5 S1 S2 S1
Maianthemum stellatum* starflower solomon's–plume G5 S1 S3 S1
Mecardonia acuminata purple mecardonia G5 S1 SR SX
Najas gracillima thread–like naiad G5? SU S4
Paspalum fluitans* horse–tail paspalum G5 S1 SR S1
Phacelia covillei* buttercup scorpion–weed G2 S1 S1 S1
Potamogeton foliosus leafy pondweed G5 S1 SR SR
Potamogeton zosteriformis flatstem pondweed G5 S1 S1
Ranunculus flabellaris yellow water–crowfoot G5 S1 S1
Ranunculus hederaceus long–stalked crowfoot G5 SH SH
Rhynchospora glomerata clustered beakrush G5 S2 SR SH
Rumex altissimus* tall dock G5 S1 S? S1
Sagittaria australis longbeak arrowhead G?Q SR SR S1
Sagittaria rigida sessile–fruited arrowhead G5 S1 S1 SX
Scutellaria galericulata hooded skullcap G5 S1 S1
Spermacoce glabra* smooth buttonweed G4G5 S1 S1
Valerianella chenopodiifolia goose–foot corn–salad G5 S1 SR
Veronica scutellata marsh–speedwell G5 S1 S1 SX
*These species are also listed under Riparian Communities, some of which are Wetlands or have pockets of
hydric soil supporting wetland plants.  See the notes for Table 4 for more information. Explanation of
Natural Heritage ranks is in Table 5.
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Other Potential Conservation Targets
A number of other resources were considered for inclusion in this plan as conservation targets
but ultimately not selected for a variety of reasons.  Certain rare species occurrences are
historical and no longer extant.  Some species were deemed to be non–viable, while others
lacked enough basic information to assess their status.   Other species were ruled out because
they were believed to have declined past a point of restorability.  The detailed considerations are
as follows:

• Other anadromous fish species were considered to represent the Potomac River: sea
lamprey (Petromyzon marinus), Atlantic and shortnose sturgeon (Acipenser oxyrhynchus
and A. brevisostrum), and "river herring" (alewife, Alosa pseudoharengus, and blueback
herring, A. aestivalis) Other semianadromous species are gizzard shad (Dorosoma
cepedianum) and yellow perch (Perca flavescens).  The "river herring," gizzard shad and
yellow perch spawn in the Gorge, but also spawn extensively (perhaps primarily) in
tributaries, and are therefore not indicative of the river. The sturgeon formerly spawned
in this area at least in limited numbers, but their populations are now greatly depleted.
Little is known about sea lamprey populations, but they are not believed to be a
significant part of the ichthyofauna within the site. 

• Another river fish species, muskellunge (Esox masquinongy) was rejected as a target
because questions remain about whether it is native or introduced.

• Several fish species that inhabit tributaries—e.g., white sucker (Catostomus
commersoni), cutlips minnow (Exoglossum maxillingua), margined madtom (Noturus
insignis), central stoneroller (Campostoma anomalum), northern hogsucker (Hypentelium
nigricans) and rosyside dace (Clinostomus funduloides)—were considered but ultimately
not used as tributary targets because of limited distribution in only a few streams
(Starnes, pers. comm., 2000).

• The area’s only catadromous fish species, American eel (Anguilla rostrata) was also
considered.  There is growing concern about the status of the eel in eastern North
America.  An analysis in the Interstate Fishery Management Plan for American Eel
(ASMFC, 2000) suggests “significant negative trends” in populations since the early
1980s.  Reasons for this are unclear, but the plan also documents a dramatic decline in eel
habitat: in the Potomac River basin, from 28,140 km (17,590 mi) of unobstructed stream
length (in pre–Columbian times) to 3,281 km (2,050 mi) (in the 1990s), the result of more
than 440 dams that impact eel migration.  However, there is no doubt that eels are still a
significant component of the Potomac Gorge tributaries—an August, 2001 pesticide spill
into Gulf Branch and Donaldson Run killed hundreds of eels (Sealy, pers. comm., 2001).
Further review of the status of eels at the site is needed to determine if their populations
would be conserved by conservation of existing targets.  Review of the Interstate Fishery
Management Plan is also necessary to determine its adequacy and the applicability of its
recommendations to the site. 

• No viable populations of native freshwater mussels appear to remain for consideration as
targets.  There are records for a number of rare species in the river at the site, including
dwarf wedge mussel (Alasmidonta heterodon), last seen in 1956.  However, recent
surveys have found none of these rare species, and even the more common species are
now greatly depleted. 
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• None of the Odonata seems to be an appropriate target—there are some interesting
range–edge occurrences, but no rare species have been found.  Further study of this group
is desirable, especially at the site’s Wetlands, where some odonate populations might
prove to be an appropriate monitoring parameter for wetland communities.

• Further surveys of Lepidoptera would also be desirable (some work is now underway in
GWMP), but no species have been found that warrant selection as targets at this time.

• Suitable habitat for the globally rare cobblestone tiger beetle (Cicindella marginipenis)
exists within the site on some river islands.  However, recent surveys of the areas with the
most suitable habitat for the beetle have been unsuccessful.

• Wood turtle (Clemmys guttata) records exist for the Virginia side of the river, although
these populations do not appear viable.  This species is not officially tracked by the
Natural Heritage Program in Maryland, although there are informal records on the
Maryland side of the Gorge.

• Several rare or declining vertebrates that have apparently been extirpated from the site
relatively recently were also considered as targets—bog turtle (Clemmys muhlenbergii),
listed as Federally threatened; Allegheny woodrat (Neotoma magister), ranked S1 in
Maryland and rapidly declining throughout much of its range; timber rattlesnake
(Crotalus horridus), subject of a Conservation Action Plan—in progress—because of
rangewide declines; and Jefferson’s salamander (Ambystoma jeffersonianum), also
declining rangewide.  All of these persisted at the Gorge into the first or second quarter of
the 20th century, with the last records at Plummers Island or vicinity. However, none has
been seen for decades in or near the site.  Although the prior existence of these species in
the Potomac Gorge is noteworthy, all except the woodrat were likely present in only very
small numbers because of limited suitable habitat.  Restoration would be highly
problematic, either because the causes of the declines are not well understood, or because
they are due to irreversible habitat loss.  This makes these species poor candidates for
conservation targets.  If future research elucidates the reasons for their declines or makes
restoration feasible, they should be reconsidered. 

• There is a list of lichens for Plummers Island, but little is known about the rest of the site,
or about the rarity/commonness of species.  Further research is desirable.
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Section 5.   Conservation Target Viability Assessment

The factors considered in viability assessment are 1) size, a measure of abundance (for species)
or area (for communities); 2) condition, a measure of composition, structure, and biotic
interactions; and 3) landscape context, a measure of dominant environmental processes and
connectivity.  These factors are ranked on a Very Good–Good–Fair–Poor scale, weighted
according to their relative contribution, and then combined into an overall viability rank.
Quantitative data—such as element occurrence ranks from the Natural Heritage programs—are
used to rank viability whenever it is available.  In the absence of such data—often the case—the
professional judgement of subject matter experts is utilized.  Such a process indicates needs for
additional information and research, and when acquired this can be used to refine the viability
assessment in future iterations of the plan.  

Table 10 summarizes the viability assessments.

Table 10. Viability assessment summary
Viability Factor

Target Size Condition
Landscape

Context
Overall Target

Viability

Rare Groundwater Invertebrates Very Good Good Good Good

Riparian Communities Very Good Fair Good Good

Terrace Communities Very Good Fair Good Good

Anadromous/semianadromous
Fish Poor Good Good Fair

Upland Forest Blocks Poor Fair Fair Fair

Tributary Stream Systems N/A* Fair Poor Poor

*See explanation below.

Rare Groundwater Invertebrates have Good overall viability and the consistently highest
individual factor ranks of any of the targets.  This is not unexpected given that this target is
contained almost entirely within the Gorge—more importantly within national parkland—where
some protection is provided.  Size is ranked Very Good by virtue of the numerous occurrences
that make it among the best, if not the very best, locations for this fauna in the mid–Atlantic.
From limited evidence, populations appear to contain adequate numbers of juveniles, yielding a
Condition rank of Good.  Landscape context is Good as well, with both the emergences and the
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recharge zones of most occurrences being protected, although some are impacted by park
infrastructure and operations, others by roads.

Riparian Communities and Terrace Communities also have Good overall viability, although
less consistency in factor ranks.  These are small patch communities where the Gorge
occurrences are among the largest known, if not the largest, making for a Size rank of Very
Good.  Condition is ranked Fair because most occurrences of Riparian Communities have at
least minor invasive impacts (the channel shelf woodlands have significant impacts) and most
occurrences of Terrace Communities have moderate deer overbrowse impacts.  Landscape
Context is Good, since the dominant environmental process for both targets, hydrology, being
largely intact, with alterations believed to be of relatively minor consequence.

Anadromous/semianadromous Fish have only Fair overall viability.  This stems from a Poor
Size rank, because populations of shad, historically the largest component of the target, remain
extremely low, primarily from overfishing on wintering grounds in the Atlantic.  Populations of
all species seem to exhibit normal age class distribution, yielding a Good Condition rank.
Hydrology and water quality impacts appear insignificant, thus a Landscape Context rank of
Good, although questions remain about the adequacy of minimum flow allocations relative to
municipal withdrawals.

Upland Forest Blocks are also ranked Fair in overall viability, but with lower individual factor
ranks.  Individually and collectively, these blocks are much smaller than the accepted minimum
size necessary for forest viability in the region, leading to a Poor Size rank.  Condition is ranked
Fair because most blocks have at least minor deer overbrowse impacts (the Gold Mine Tract has
severe impacts) and all blocks have some edge effect impacts from park infrastructure and roads
and utilities.  The Fair Landscape Context rank is the result of most blocks being adjacent to
urban/suburban development of varying intensity, which serves to completely isolate some
blocks.  However, Riverbend, Great Falls and Scotts Run are well–connected by contiguous
riparian habitat.

Tributary Stream Systems are the only target having poor overall viability.  In general this
might be expected since they are mostly outside of the site boundaries, largely unprotected, and
embedded in a heavily developed landscape.  Size is not ranked because it is not an applicable
factor for an ecosystem level target.  Faunal composition is often skewed towards a small
number of pollution–tolerant species with resulting reduction in diversity, and numbers of
individuals are sometimes greatly depressed, yielding a Condition rank of Fair.  Landscape
Context is ranked Poor, with significant instream habitat, hydrologic and water quality
impacts—e.g., channel scouring, excessively high storm flows and nutrient loading—being
widespread.  Larger systems are more heavily impacted, with only a few small streams relatively
free of impacts.

Application of Viability Ranks
Generally, management efforts should focus on the lowest ranked viability factors, since these
present the most opportunity for improvement.  Among these, the best opportunities at the Gorge
probably lie with improving the Condition factor, i.e., the intrinsic biological and ecological state
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of the targets.   Anthropogenic limits will greatly constrain improvements to Size and Landscape
Context.  For example, there is limited opportunity to increase the size of Upland Forest Blocks,
given existing patterns of property ownership, and the landscape context of most Tributary
Stream Systems is permanently compromised by urban/suburban development.
Viability assessment establishes a baseline of "biodiversity health" against which future changes
can be measured so as to gauge the success or failure of various conservation strategies.  To this
end, conservation goals are developed which describe a desired future state for each of the
targets.  These are defined in the next section.

Viability assessment also provides the basis for determining the impacts of threats to the targets,
which are those factors that destroy, degrade or otherwise impair target viability.  These are
considered following conservation goals.
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Section 6.   Conservation Goals

Conservation goals state the intended viability status of a target, i.e., they specify the
characteristics of a viable occurrence, considering size, condition and landscape context.   Table
11 shows conservation goals for the conservation targets.

Table 11. Conservation goals

Target
Viability
Factor Rank Conservation Goal

Size Very
Good Maintain existing population levels.

Condition Good Improve groundwater quality to reference
standards.1

Rare Groundwater
Invertebrates

Landscape
Context Good Reduce impervious surfaces to the minimum

extent possible.

Size Very
Good Maintain aggregate community size.

Condition Fair
Restore degraded community
composition/structure to reference
conditions.2Riparian Communities

Landscape
Context Good

Restore hydrology to reference conditions3;
decrease community fragmentation to
reference conditions.4

Size Very
Good Maintain aggregate community size.

Condition Fair
Restore degraded community
composition/structure to reference
conditions.5

Terrace Communities

Landscape
Context Good Decrease community fragmentation to

reference conditions.6

Size Poor
Restore shad populations to early 20th

century levels; maintain striped bass and
white perch populations at current levels.

Condition Good Restore composition/structure to early 20th

century conditions.Anadromous/
semianadromous Fish

Landscape
Context Good

Restore water quality to reference
conditions7; restore hydrology to reference
conditions8; maintain unfragmented river
channel.
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Table 11 (contd.)

Target
Viability
Factor Rank Conservation Goal

Size Poor Increase individual block sizes to the
maximum extent possible.

Condition Fair
Restore degraded community
composition/structure to reference
conditions.9Upland Forest Blocks

Landscape
Context Fair

Decrease individual block fragmentation to
reference conditions10; increase connectivity
of blocks to the maximum extent possible.

Size N/A N/A

Condition Fair
Restore degraded community
composition/structure to reference
conditions.11Tributary Stream

Systems
Landscape

Context Poor
Restore hydrology to reference conditions12;
reduce fragmentation to the maximum extent
possible.

Notes on reference conditions:
1. Derived from occurrences in undisturbed settings that have geology and groundwater hydrology similar to the

site occurrences.
2. Derived from the best condition of existing occurrences in the site.
3. Derived from existing conditions on similar rivers in undisturbed settings, as indicated by IHA analysis.
4. Reference condition not established.
5. Derived from the best condition of existing occurrences in the site.
6. Reference condition not established.
7. Derived from applicable Federal, state and/or local regulations (probably TMDL limits).
8. Derived from existing conditions on similar rivers in undisturbed settings, as indicated by IHA analysis.
9. Derived from the best condition of existing occurrences in the site.
10. Reference condition not established.
11. Derived from county stream assessment programs.
12. Derived from existing conditions on similar streams in undisturbed settings, as indicated by IHA analysis.
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Section 7.   Stresses and Sources: Conservation Target Threat Analysis

Stresses reduce the viability of the conservation targets by impacting size, condition and/or
landscape context.   The process focuses on stresses that result directly or indirectly from
anthropogenic causes, and which are currently active or likely will be in the next 10 years.
These are ranked, on a four–tiered scale (Very High–High–Medium–Low), according to their
severity and scope of impact to the target, regardless of the source of the stress.  Severity can
range from slight impairment to total destruction; scope from very localized to pervasive
throughout.

Sources of stress are the causes of the degradation of target viability.  A stress may have multiple
sources (e.g., nutrient loading resulting from residential/commercial/office development,
wastewater treatment and agricultural practices), and a source often causes multiple stresses
(e.g., park facilities/operations/maintenance/use leading to habitat fragmentation, sedimentation
and toxins/contaminants).  Every source is ranked, again on a Very High–High–Medium–Low
scale, according to its contribution to each relevant stress and the irreversibility of that stress.

Each combination of a stress and a source is termed a threat.  For each target, the ranks of
individual threats are aggregated for each source, giving an overall threat rank for that source.

Threat ranks are combined across all targets and all sources in a final analysis, which determines
each source’s overall rank across all targets at the site, as well as the degree of threat to each
target, called the threat status (Table 12).  Sources are listed in the left–most column from
highest to lowest rank.  The threat status of the targets is arranged in order of decreasing status
from left to right in the bottom row.  The ranking system gives disproportionally greater weight
to higher component (source–target) ranks.  Thus, although five sources have High overall
ranks, those having a Very High component rank score above the others.

Overall Source Ranks
Roads/utility corridors and residential/commercial/office development are the two most
important sources of threats to the site because they present the greatest number of the most
severe threats to the targets.  That these sources are ranked so highly is not surprising given the
site's location in a major metropolitan area.

Roads/utility corridors cause the following stresses to targets (stresses are in italics):

• severe habitat fragmentation of Tributary Stream Systems at numerous locations,
primarily from the use of culverts for road crossings; moderate  fragmentation of Upland
Forest Blocks from buried utilities like the Potomac Interceptor and the CIA power line;
minor fragmentation of Riparian Communities from Chain Bridge and the American
Legion Bridge; and minor fragmentation of Anadromous/semianadromous Fish habitat
from the Little Falls dam;
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Table 12. Summary of threats
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Source
Rank

Roads/utility corridors Very
High High Medium — Low Low High

Residential/commercial/
office development

Very
High Medium Low — Low Low High

Cultural resources Very
High Low — Medium — — High

Park facilities/operations/
maintenance/use High High Low Medium — Low High

Deer overbrowsing — High Medium High — — High

Invasive/alien species — Medium High Medium — — Medium

Parasites/pathogens — Medium Medium Medium — — Medium

Overfishing — — — — Medium — Low

Wastewater treatment Low — — — Low — Low

Agricultural practices — — Low — Low — Low

Municipal water
withdrawals — — Low — Low — Low

Pipeline operations Low — — — Low — Low

Target Threat Status Very
High High Medium Medium Low Low —

Note: An empty cell indicates that a source does not significantly affect a target.
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• major habitat destruction of Upland Forest Blocks from the promotion of edge effects
such as invasive species; and minor destruction of rare groundwater invertebrate
habitat from roadbed fill; and 

• moderate altered composition/structure of Riparian Communities from the Washington
Aqueduct Division "ditch" (actually a maintenance access road) across Chain Bridge
Flats, which disrupts flood flows downstream.

Residential/commercial/office development leads to these stresses to targets:

• severe habitat destruction of Tributary Stream Systems from high stormwater flows
and construction of stormwater management facilities; and moderate destruction of
Upland Forest Blocks from the promotion of edge effects caused primarily by invasives;

• severe hydrologic changes to Tributary Stream Systems due to increased runoff from
impervious surfaces; and minor modifications/changes of the Potomac River that impact
Riparian Communities and Anadromous/semianadromous Fish habitat due to altered
flooding frequency;

• major sedimentation of Tributary Stream Systems, and minor sedimentation of
Riparian Communities, Anadromous/semianadromous Fish habitat and rare
groundwater invertebrate habitat from land clearing activities;

• moderate thermal alteration of Tributary Stream Systems due to runoff from heated
impervious surfaces;

• minor toxins/contaminants pollution of Tributary Stream Systems,
Anadromous/semianadromous Fish habitat and rare groundwater invertebrate
habitat due to runoff of petroleum products from impervious surfaces and pesticides and
herbicides from developed areas;

• minor habitat fragmentation of Riparian Communities from clearing for vistas and river
access; and

• minor nutrient loading of rare groundwater invertebrate habitat due to fertilizer runoff
from landscaped areas.

Cultural resources and park facilities/operations/maintenance/use are also significant sources of
threats to multiple targets, although cultural resources primarily affect a single target.  These
sources would be expected to pose threats, since most of the site consists of parkland established
primarily for cultural resource protection and recreational use.

Cultural resources cause severe habitat fragmentation of Tributary Stream Systems from the
culverts under the C&O Canal; minor fragmentation of Upland Forest Blocks from the
Patowmack Canal and the Old Carriage Road at Great Falls, Virginia; and moderate
fragmentation of Terrace Communities from the C&O Canal and towpath.

Park facilities/operations/maintenance/use lead to these stresses to targets:

• major habitat fragmentation of Tributary Stream Systems from intrusion of park roads,
parking lots and other structures into the floodplains of streams at Great Falls on both
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sides of the river; minor fragmentation of Upland Forest Blocks, primarily from the
G.W. Memorial Parkway through Turkey Run; moderate fragmentation of Terrace
Communities from facilities at Carderock; and minor fragmentation of Riparian
Communities from the Potomac Heritage Trail and facilities at Fletcher's Cove;

• minor toxins/contaminants pollution of Tributary Stream Systems and rare
groundwater invertebrate habitat due to runoff of petroleum products from impervious
surfaces, and pesticides and herbicides from landscaped areas; 

• major habitat destruction of Upland Forest Blocks from visitors center, administrative
and maintenance facilities at Great Falls, Virginia, Turkey Run and the Gold Mine Tract;
and minor destruction of rare groundwater invertebrate habitat from the G.W.
Memorial Parkway;

• minor nutrient loading of rare groundwater invertebrate habitat due to fertilizer runoff
from landscaped areas; and

• minor sedimentation of rare groundwater invertebrate habitat from land clearing
activities.

Deer overbrowsing, invasive/alien species and parasites/pathogens are either significant or
moderate sources of threats to a smaller number of targets.  Contrary to expectation, deer
overbrowsing is a more important source of stress than invasive/alien species because deer
browse impacts are more widespread spatially and ecologically; i.e., invasive/alien species are
more restricted to certain areas and communities.

Deer overbrowsing causes major altered structure/composition of Upland Forest Blocks (most
notably the Gold Mine Tract) and Terrace Communities and moderate alterations to Riparian
Communities, due to local extirpation of native plants, selection in favor of some native plants,
selection against other native plants, and the spread of invasive/alien plant species.

Invasive/alien species lead to major altered structure/composition of Riparian Communities
and moderate alterations of Upland Forest Blocks and Terrace Communities primarily from
displacement of native plants, reduction in plant species diversity, and resulting changes in
community stratification and patchiness.

Parasites/pathogens cause moderate altered structure/composition of Upland Forest Blocks,
Terrace Communities and Riparian Communities from local extirpation of native plants and
the spread of invasive/alien plant species into the resulting habitat openings; and moderate
alterations of Upland Forest Blocks from decreases in forest interior dwelling bird species due
to cowbird parasitism.

Overfishing has moderate impacts to Anadromous/semianadromous Fish, specifically the two
shad species, by causing altered structure/composition.  This results mostly from over–
harvesting on the wintering grounds in the Atlantic Ocean, and also from poaching within the
site during spawning season.

Wastewater treatment, agricultural practices, municipal water withdrawals and pipeline
operations each act as minor sources of threats to aquatic or shoreline targets.
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Wastewater treatment leads to minor toxins/contaminants pollution of Tributary Stream
Systems and Anadromous/semianadromous Fish habitat (the Potomac River), due to bacterial
contamination which apparently results from failed septic systems and leaking sanitary sewer
pipes.

Agricultural practices cause minor sedimentation of Riparian Communities and
Anadromous/semianadromous Fish habitat, and minor nutrient loading and
toxins/contaminants pollution to Anadromous/semianadromous Fish habitat.

Municipal water withdrawals lead to minor hydrologic changes to Riparian Communities
and Anadromous/semianadromous Fish habitat.

Pipeline operations cause minor toxins/contaminants pollution of Tributary Stream Systems
and Anadromous/semianadromous Fish habitat.

Critical Threats
The Site Conservation Planning approach focuses on “critical threats,” defined as those with
source–target ranks of Very High or High in Table 12.  This captures the six most important
sources of stress in the Potomac Gorge: 

• Roads/utility corridors
• Residential/commercial/office development
• Cultural resources
• Park facilities/operations/maintenance/use
• Deer overbrowsing
• Invasive/alien species

Target Threat Status
Tributary Stream Systems is the most threatened target in the Potomac Gorge, generally because
of its largely unprotected status in the heavily developed Washington, D.C. area.  Even though
Upland Forest Blocks are contained within the site, they are highly threatened by a variety of
landscape−level factors, many of which originate from adjacent developed areas. Terrace
Communities and Riparian Communities are more internal to the site, but are still moderately
threatened by intrinsic factors.  Anadromous/semianadromous Fish and Rare Groundwater
Invertebrates are the least threatened targets.
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Section 8.   Strategies: Conservation Actions for Addressing Critical Threats

Conservation strategies are the mechanisms for accomplishing conservation goals.  Generally,
they can be divided into two types: threat abatement strategies, which seek to reduce sources of
stress, and system (target) restoration strategies, which aim to directly improve target viability.
Strategies can include land and easement acquisition, development of policies and regulations,
education and outreach, and direct management of plant and animal populations and ecological
processes.

Conservation Strategy Development
Twenty–nine Conservation Strategies for addressing the six critical threats are in Table 13,
grouped by source of threat.  Strategies have not been defined for lower–ranked threats, although
some strategies developed for critical threats can also be applied to other threats.  About two–
thirds of the strategies provide threat abatement benefits, while the remainder provide restoration
benefits (the latter are presented in italics to differentiate them).  The threat
abatement/restoration benefit rank for each target—Very High, High, Medium or Low—reflects
the degree of threat posed to the target by that source.  This echoes the source–target rank of the
threat summary in Table 12.  For example, invasive/alien species are the source of High–ranked
threats to Riparian Communities; strategies that address invasive/alien species provide High–
ranked benefit for Riparian Communities.

Strategies that abate the greatest number of highly ranked threats and benefit the greatest number
of targets receive the highest Threat Abatement/Restoration Benefit ranks.  Eighteen of the
strategies have a rank of High, two are Low, and the remainder, Medium.  The majority of the
strategies with a High overall rank achieve that rank because they benefit Tributary Stream
Systems, the single most threatened target.

Ultimate versus Proximate Sources of Stress
Successful site conservation planning requires a very focused approach to determining the
stresses and sources that constitute threats to target viability.  Such detailed understanding is
necessary to develop conservation strategies that will be both effective and efficient in achieving
their aims.  Thus, this plan examines the contribution of such sources as park facilities, roads,
deer overbrowse and municipal water withdrawals, for example, in order to ameliorate habitat
fragmentation, toxins/contaminants pollution, altered composition/structure and hydrologic
modifications.

However, most often these sources are proximate, and are ultimately driven by much larger
factors.  In the urban/suburban context of the Potomac Gorge, the overarching dynamic behind
these threats is the region's historical development and ongoing population growth.  This has two
particular ramifications that bear on efforts to conserve the site's extraordinary biodiversity: 1)
the large scale conversion of natural landscapes surrounding the site into developed landscapes;
and 2) the relentlessly increasing stream of visitors to the site itself by those seeking recreation. 
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The first issue is enormously complex, influenced by a vast array of political arrangements,
economic forces and social values that are largely beyond the normal scope of influence of either
NPS or TNC.  All that can be expected of these organizations and this plan is to increase and
improve mitigation of the impacts from this land conversion.

Park visitation—and the facilities to accommodate it—is an issue over which CHOH and
GWMP  have control, albeit subject to NPS administrative approval and to Congressional
authority.  At present, there is evidence of impacts from visitor use and park facilities that ranges
from major to minor, as detailed in the previous section on Threat Analysis.   These negative
effects can only increase with ever greater visitation and the expansion of facilities needed to
accommodate it. It is conceivable that the cumulative impacts of  higher visitation and the
resulting facility growth might eventually necessitate limitations on visitor use and even
numbers, at least in certain areas, as is done in other highly popular national parks.

Table 13. Conservation strategies for sources of critical threats
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Source of Critical Threat: Roads/utility corridors
Discourage siting of public roads
and utilities that would negatively
impact targets.

Very
High High Medium — Low Low High

Promote replacing culverts on
public roads with bridges, or
redesigning/retrofitting culverts,
to reduce habitat fragmentation.

Very
High — — — — — High

Promote restoration of fish
species extirpated by habitat
fragmentation.

Very
High — — — — — High

Promote replanting/restoring
native vegetation along public
roads and utility corridors to
reduce habitat fragmentation and
habitat destruction.

— High — — — — Medium

Encourage the USACOE to
modify the “ditch” on Chain
Bridge Flats to reduce alterations
of downstream communities.

— — Medium — — — Low
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Table 13 (contd.)
Target

Strategy T
ri

bu
ta

ry
 S

tr
ea

m
Sy

st
em

s

U
pl

an
d 

Fo
re

st
B

lo
ck

s

R
ip

ar
ia

n
C

om
m

un
iti

es

T
er

ra
ce

C
om

m
un

iti
es

A
na

dr
om

ou
s/

Se
m

ia
na

dr
om

ou
s

Fi
sh

R
ar

e 
G

ro
un

dw
at

er
In

ve
rt

eb
ra

te
s

T
hr

ea
t A

ba
te

m
en

t/
R

es
to

ra
tio

n 
B

en
ef

it

Source of Critical Threat: Residential/commercial/office/development
Discourage private development
that would negatively impact
targets. 

Very
High Medium Low — Low Low High

Promote local government
establishment of open space
buffer zones and adoption of
natural resource/sensitive areas
zoning overlays.

Very
High Medium — — — Low High

Acquire additional conservation
easements on private lands, and
strengthen existing easements to
buffer targets from adjacent
development.

Very
High Medium — — — Low High

Promote replanting/restoring
native vegetation on developed
and undeveloped private lands to
buffer targets from runoff.

Very
High — Low — Low Low High

Promote use of less toxic road
treatment materials, snow
melters, etc. By counties and
states to reduce water quality
impacts to targets.

Very
High — Low — Low Low High

Promote local government
adoption of stricter regulations
for stormwater management and
erosion and sediment control, and
discourage waivers of these
regulations, to reduce water
quality impacts to targets.

Very
High — Low — Low Low High



Potomac Gorge Site Conservation Plan                                                                                                                  8-4
National Park Service and The Nature Conservancy
November, 2001

--  SYSTEMS (TARGETS)  >>>  STRESSES  >>>  SOURCES  >>>  STRATEGIES  >>>  SUCCESS  --

Table 13 (contd.)
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Source of Critical Threat: Cultural resources
Retrofit canal culverts to reduce
fragmentation.

Very
High — — — — — High

Restore fish species extirpated by
habitat fragmentation.

Very
High — — — — — High

Replant/restore native vegetation
around cultural resources to
reduce habitat fragmentation.

— Low — Medium — — Low

Source of Critical Threat: Park facilities/operations/maintenance/use
Use less toxic road treatment
materials, snow melters, etc. in
parks to reduce water quality
impacts to targets.

Very
High — Low — — — High

Replace culverts on park roads
with bridges, or redesign/retrofit
culverts, to reduce habitat
fragmentation.

Very
High — — — — — High

Restore fish species extirpated by
habitat fragmentation.

Very
High — — — — — High

Replant/restore native vegetation
around park infrastructure to
reduce habitat fragmentation and
habitat destruction.

— High Low Medium — Low Medium

Avoid building new park
infrastructure, and consolidate,
relocate, or remove unnecessary
or unused park infrastructure to
reduce habitat fragmentation and
habitat destruction.

— High Low Medium — — Medium

Develop signage and interpretive
materials to encourage
appropriate recreational use of
parkland.

— Medium High Medium — — Medium

Prohibit pets from upland forest
block interiors, even on leashes,
to reduce habitat fragmentation.

— High — — — — Medium
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Table 13 (contd.)
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Source of Critical Threat: Deer overbrowsing
Reduce deer populations by
trapping and relocating or by
hunting.

— High Medium High — — High

Construct deer exclosures around
sensitive resources. — High Medium High — — High
Restore rare plant species
extirpated by deer. — High Medium High — — High
Develop educational materials for
adjacent landowners to
discourage deer feeding and to
promote landscaping with deer—
resistant plants.

— High Medium High — — High

Source of Critical Threat: Invasive/alien species
Create a "weed watchers"
program to monitor species
invasions on parkland.

— Medium High Medium — — Medium

Use best management practices
on parkland to reduce the spread
of invasive plants.

— Medium High Medium — — Medium

Promote local government
adoption of best management
practices for limiting the spread
of invasive plants.

— Medium High Medium — — Medium

Develop educational materials for
landowners to promote use of
best management practices for
limiting the spread of invasive
plants.

— Medium High Medium — — Medium

Note: An empty cell indicates that a strategy does not apply to a target.

Prioritization of Conservation Strategies
The planning process prioritizes strategies utilizing several criteria.  The first of these is perhaps
the most important, the Threat Abatement/Restoration Benefit shown in Table 13.   Also
considered are Leverage Benefit, Feasibility and Probability of Success, and Cost.  Leverage is
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the degree to which implementation of one strategy catalyzes others.  Feasibility and Probability
of Success are measured by the presence/absence of a lead institution or individual to guide
implementation, and the inherent ease/complexity of the task.  Cost is the total funds required—
staff time, materials, etc.—to fully implement the strategy.

Results of this prioritization are summarized in Table 14, with strategies listed in order of their
Overall Benefits rank (restoration strategies are presented in italics).  The Overall Benefits rank
is a function of the Threat Abatement/Restoration Benefit and Leverage Benefit ranks.  Overall
Feasibility includes both Lead Individual/Institution and Ease of Implementation.  All criteria are
ranked on a scale of Very High–High–Medium–Low, although the ranks have different
meanings for different criteria.  For example, a Very High Overall Benefit or Overall Feasibility
rank may increase a strategy's implementation value, while a Very High Cost rank may lower it.

Table 14. Summary of strategy ranks

Strategy
Overall
Benefits

Overall
Feasibility Cost

Promote local government establishment of open space
buffer zones and adoption of natural resource/sensitive
areas zoning overlays.

Very High Low Medium

Acquire additional conservation easements on private
lands, and strengthen existing easements to buffer targets
from adjacent development.

Very High Medium Very High

Discourage private development that would negatively
impact targets. High Low Medium
Promote replanting/restoring native vegetation on
developed and undeveloped private lands to buffer
targets from runoff.

High Medium Medium

Promote local government adoption of stricter
regulations for stormwater management and erosion and
sediment control, and discourage waivers of these
regulations, to reduce water quality impacts to targets.

High Medium Medium

Promote replacing culverts on public roads with bridges,
or redesigning/retrofitting culverts, to reduce habitat
fragmentation.

High Low Medium

Replace culverts on park roads with bridges, or
redesign/retrofit culverts, to reduce habitat
fragmentation.

High Low Very High

Retrofit canal culverts to reduce habitat fragmentation. High Low Very High
Restore fish species extirpated by habitat fragmentation. High Low High
Promote use of less toxic road treatment materials, snow
melters, etc. by counties and states to reduce water
quality impacts to targets.

High Low Medium

Use less toxic road treatment materials, snow melters,
etc. in parks to reduce water quality impacts to targets. High Medium High
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Table 14 (contd.)

Strategy
Overall
Benefits

Overall
Feasibility Cost

Develop educational materials for adjacent landowners
to discourage deer feeding and to promote landscaping
with deer–resistant plants.

High High Medium

Construct deer exclosures around sensitive resources. High Medium High
Reduce deer populations by trapping and relocating or by
hunting. High Low Very High

Restore rare plant species extirpated by deer. High Low High
Replant/restore native vegetation around park
infrastructure to reduce habitat fragmentation and
habitat destruction.

High High Medium

Replant/restore native vegetation around cultural
resources to reduce habitat fragmentation. High High Medium
Discourage siting of public roads and utilities that would
negatively impact targets. Medium Low High
Promote replanting/restoring native vegetation along
public roads and utility corridors to reduce habitat
fragmentation and habitat destruction..

Medium Low Medium

Avoid building new park infrastructure, and consolidate,
relocate, or remove unnecessary or unused park
infrastructure to reduce habitat fragmentation and habitat
destruction.

Medium Low High

Use best management practices on parkland in order to
reduce the spread of invasive plants. Medium High Medium
Promote local government adoption of best management
practices for limiting the spread of invasive plants. Medium Low Medium
Create a "weed watchers" program to monitor species
invasions on parkland. Medium High Medium
Develop educational materials for landowners to
promote use of best management practices for limiting
the spread of invasive plants.

Medium High Medium

Develop signage and interpretive materials to encourage
appropriate recreational use of parkland. Medium High Medium
Prohibit pets from upland forest block interiors, even on
leashes, to reduce habitat fragmentation. Medium Medium Medium
Encourage the USACOE to modify the "ditch" on Chain
Bridge Flats to reduce alterations of downstream
communities.

Medium Low Medium
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The ranks in the table above are meant to inform the establishment of priorities for
implementation, but should not be viewed as absolute.  They should be applied with the
following qualifications in mind:

• Threat abatement/restoration benefit should be of primary importance in determining
priorities. Strategies with higher benefit rank will produce larger gains in target viability.

• Poor feasibility or cost ranks should not lead to deferral or abandonment of a strategy that
has great threat abatement/restoration benefit.  Rather, such ranks should be used to direct
extra effort towards improving feasibility or decreasing cost (or increasing funding), so
that the strategy's threat abatement/restoration benefit can be realized.

• There is value in choosing one or more strategies that will produce quick results—
generally those with higher feasibility and lower cost ranks—early in the implementation
of this plan.  Short–term success can reinforce commitment to long–term efforts.

• Although conservation of all targets is important to conserving the site’s biodiversity,
some targets have a greater intrinsic conservation value than others—Riparian
Communities, Terrace Communities and Rare Groundwater Invertebrates for their global
rarity, and Upland Forest Blocks for their regional significance.  Strategies that benefit
these targets should be given extra consideration.

• Most strategies that focus on threats external to the site—and thus require extensive
coordination with local governments—have low feasibility ranks, while most strategies
for internal threats have higher feasibility ranks.  This is largely a reflection of the
absence of a lead individual/institution to guide implementation of the external strategies.
Neither NPS nor TNC currently has the staff resources to undertake this coordination
role, which points to the need for full–time project director responsible for plan
implementation (see the discussion under Implementation Capacity in Section 10,
Measures of Success).

• Regardless of stated priorities, opportunity should always be considered in deciding the
course of implementation.  Funding prospects, willing collaborators and other
opportunities will sometimes appear unexpectedly and should be taken advantage of.

Much needs to be done in order to implement these strategies, such as establishing working
relationships with local governments and other stakeholders, obtaining funding and gathering
additional scientific and technical information.  For instance, the Lead Individual/Institution for
some strategies is clear–cut: NPS for strategies to address Cultural Resources; TNC for creating
a “weed watchers” program; and local land trusts for “Acquire additional conservation easements
on private lands …”  For other strategies, however, there is no obvious choice.

A number of implementation approaches have been identified that apply to most, if not all,
strategies:

• Encourage state heritage programs to conduct special review of projects near Upland
Forest Blocks, rare Riparian Communities, rare Terrace Communities and Rare
Groundwater Invertebrates, in order to discourage inappropriate development.  This
would best be accomplished by developing formal written agreements for project review
under specific circumstances.
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• Develop public and private funding sources for use of BMPs, restoration efforts, culvert
replacement, road treatment chemicals, etc.

• Promote increased penalties for violations of natural resource regulations.
• Prioritize target occurrences to focus on the most significant: e.g., for Tributary Stream

Systems, focus on the 3–5 highest ranked streams in the county stream assessment
programs.
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Section 9.   Stakeholders for Strategy Implementation

Stakeholders who could help or hinder implementation are listed here for each source of critical
threats.  In addition to NPS and TNC, these may include Federal, state or local governments,
NGOs, land trusts, user groups, businesses, and others.  Additional information on stakeholders
is under Human Context in Section 2, Introdution. Specific approaches for interacting with each
of these stakeholders must be developed in order to effect the strategies.

Roads/utility corridors
Roads

• Virginia Department of Transportation
• Maryland Department of Transportation
• Metropolitan Washington Council of Governments
• Fairfax County
• Montgomery County
• Arlington County

Utilities
• Virginia State Corporation Commission (telecom except cellular, electric, gas)
• Maryland Public Service Commission (telecom except cellular, electric, gas, water,

sewer)
• Federal Communications Commission (cellular)
• U.S. Army Corps of Engineers, Washington Aqueduct Division 
• City of Rockville
• District of Columbia Water and Sewer Authority
• Washington Suburban Sanitary Commission
• Fairfax County
• Arlington County
• Verizon 
• Sprint

Roads and utilities
• Non-governmental organization stream protection advocates
• Non-governmental organization “smart growth” advocates

Residential/commercial/office development
• Fairfax County
• Montgomery County
• Arlington County
• Northern Virginia Conservation Trust
• Potomac Conservancy
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Residential/commercial/office development (contd.)
• Non-governmental organization stream protection advocates
• Non-governmental organization “smart growth” advocates
• County and state natural resource management agencies
• Audubon Naturalist Society
• Fairfax Audubon Society
• Civic/homeowners associations
• Home builder/developer/ construction industry associations
• Other Federal agencies with land ownership in the tributary watersheds: U.S. Army

Corps of Engineers, Central Intelligence Agency, U.S. Navy (Carderock), Defense
Mapping Agency, Federal Highway Administration

Cultural resources
• State Historic Preservation Offices
• C&O Canal Association
• C&O Canal Advisory Commission
• Cultural resource advocacy groups
• National Parks Conservation Association
• County and state natural resource management agencies

Park facilities/operations/maintenance/use
• C&O Canal Association
• C&O Canal Advisory Commission
• Potomac Appalachian Trail Club
• User groups

 Mid–Atlantic Off–Road Enthusiasts
 Washington Area Bicycle Association
 Great Falls Trailblazers
 Climbers
 Dog walkers
 Equestrians
 Potomac River Smallmouth Club?

• Conservation advocacy groups
 Audubon
 Audubon Naturalist Society
 Sierra
 National Wildlife Federation

• National Parks Conservation Association
• County and state natural resource management agencies

Deer overbrowsing
• Humane Society of the United States
• People for the Ethical Treatment of Animals
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Deer overbrowsing (contd.)
• State game/wildlife departments
• Neighbors, landowners
• American Automobile Association
• Hunting groups, clubs
• County resource management agencies
• Maryland, Virginia Native Plant Societies
• The Wildlife Society
• Greenhouses/nurseries/landscapers

Invasive/alien species
• Alien Plant Working Group
• Mid–Atlantic Exotic Pest Plant Council
• Greenhouses, nurseries, landscapers
• Native plant societies
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Section 10.   Success Measures: Monitoring and Implementation Capacity

Conservation success is characterized by making substantial progress towards the long–term
abatement of critical threats, and the sustained maintenance or enhancement of conservation
target viability. However, there is often a lag–time between implementation of conservation
strategies and observable abatement of the critical threats, and an even longer lag–time between
strategy implementation and detectable changes in target viability.  Accordingly, the planning
process also uses a set of short–term success measures that reflect the capacity to implement
effective conservation strategies.

Long–term Monitoring
Monitoring is conducted to detect trends in the viability of conservation targets—size, condition
and landscape context—that are caused by threats, taking into account each target’s range of
natural variation.  Monitoring should especially be able to distinguish changes brought about by
conservation strategies that are aimed at achieving conservation goals.  It should target readily
measured attributes that are sufficiently sensitive to provide early warning of abnormal changes
in time to adapt management actions accordingly.

Suggested monitoring parameters and methods for critical threats are in Table 15.  The methods
are mostly general, and much work is needed to refine them for actual implementation.  In some
cases, there may be existing sampling protocols that could be used without modification; in
others, primary research may be required to determine an appropriate sampling design.  Further
development of conservation strategies during implementation may indicate a need for additional
or alternate monitoring parameters and methods.

Table 15. Monitoring parameters and methods
Source Monitoring Parameter Monitoring Method

Width and length of edge effect
in Upland Forest Blocks and
riparian and Terrace
Communities

Permanent plots/transects
Roads/utility corridors

Average fragment length of
tributary streams

Measurements from
aerial photos

Water quality, habitat quality,
fish diversity, benthic
macroinvertebrate diversity of
tributary streams

County stream
assessment protocols

Residential/commercial/office
development Magnitude, timing, frequency of

occurrence, duration, and rate of
change of high and low flows of
tributary streams

Indicators of Hydrologic
Alteration
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Table 15 (contd.)
Source Monitoring Parameter Monitoring Method

Cultural resources Average fragment length of
tributary streams

Measurements from
aerial photos

Size of Upland Forest Blocks Measurements from
aerial photos

Populations of forest interior
birds in Upland Forest Blocks Permanent point countsPark facilities/operations/

maintenance/use
Average fragment length of
tributary streams

Measurements from
aerial photos

Diversity of native plant species Permanent plots/transects
Deer overbrowse

Deer populations Relative abundance using
distance sampling

Diversity of native plant species Permanent plots/transects
Invasive/alien species Percent cover of invasive plant

species Permanent plots/transects

Implementation Capacity
Capacity to implement the site conservation plan is assessed according to three factors: project
leadership and support, strategic approach and adequate funding.  Specifically, the following
criteria are evaluated:

Project leadership and support
• Focused Staff Responsibility—Is there a staff member with (1) clearly assigned

responsibility, authority, and accountability for conserving the site, (2) adequate
experience, and (3) sufficient time to focus on developing and implementing conservation
strategies at the site?

• Conservation Manager or Mentor—Is there involvement by experienced mentor or
manager with proven results in conserving other sites that have a similar level of
complexity (i.e., developing and implementing successful strategies to abate threats)?

• Project Support Team—What level of assistance is there from a project support team
(e.g., conservation science, protection, land & water management, applied research,
government relations/public funding, development, operations)?

Strategic Approach
• Understanding/Application of TNC's Five "S's"—Have the staff project director and

multidisciplinary team completed a thorough assessment of the five “S’s” and developed
a sufficiently documented site conservation plan and appropriate site maps?

• Iterative, Adaptive Approach to Developing Key Conservation Strategies—Are key
components of ecological systems and threat status are being monitored, and does a
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multidisciplinary project team meet regularly (e.g., quarterly, biannually, or annually) to
assess progress, evaluate results, review & test strategic hypotheses, and make necessary
adjustments?

Project Funding
• Start–Up Funding—Is there adequacy and predictability for operations and programs? Is

funding secured, pledged or is highly probable for core operations for at least two years,
and are there major private or public funds to implement key conservation strategies?

• Sustainable Support—Is there a base of long–term funding, community support, and
institutional partners that will ensure continuity of strategy implementation at the site?
Has the project sufficiently developed a mix of long–term funding (broad donor base,
endowment, or predictable funding), community support, and institutional partners?

Scoring is based on a scale of Very High = 4, High = 3, Medium = 2 and Low = 1.

Table 16 reflects that at the present time, there is low capacity to implement the Potomac Gorge
Site Conservation Plan.  TNC and NPS have agreed that a full–time, designated staff person will
be needed to lead and coordinate implementation of the plan—at least for a startup period of
three or more years—but there is not yet a commitment to fund such a position.  Reviewing the
nature of the top priority strategies identified in this plan will suggest whether the project
director would be best placed within the National Park Service, The Nature Conservancy, or
another conservation organization.  Ideally this designated project director will have a mentor
from one or more of the partner institutions, an on–going project support team of staff from the
partner groups, and designated funding for start–up and strategy implementation over the next
several years.

Table 16. Implementation capacity
Capacity Assessment Factors Score Explanation
Project Leadership and Support
Focused Staff Responsibility 1.0 No staff member with designated job

responsibility for site conservation

Conservation Manager or Mentor 1.0
The project does not have access, or has
only sporadic access, to a conservation
manager or mentor.

Project Support Team 1.0 The project receives insufficient
assistance in several functional areas.

Project Leadership and Support (overall) 1.0
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Table 16 (contd.)
Capacity Assessment Factors Score Explanation
Strategic Approach

Understanding/Application of TNC's Five
"S's" 1.0

Since there is no designated staff project
director and no continuing team, this
factor receives a one.  If there were a
designated project director and the
planning team continued in an advisory
capacity, this would receive a 4.0, the
highest rating, as the current team has a
thorough understanding of the 5 S’s.

Iterative, Adaptive Approach to Developing
Key Conservation Strategies N/A Note: this factor is not applicable to a

new site during its first year.
Strategic Approach (overall) 1.0
Project Funding

Start–Up Funding 1.0
Funding has not been secured or
pledged for core operations for one or
two years of project start–up.

Sustainable Support 1.0

There is a base of conceptual support
between the NPS, TNC, and other
stakeholders/partners that have been
briefed on the project.  However, the
project has none of the elements of
start–up or long–term funding support
that are necessary for project success.

Project Funding (overall) 1.0
Composite Average 1.0
Overall implementation capacity Low

Next Steps
The following actions are recommended for the first year after the plan is completed, listed
roughly in order of importance:

• Fund and hire a Project Director for plan implementation.  The position would be jointly
funded by NPS, TNC and possibly others, and would largely serve a coordinating role,
mobilizing the many existing stakeholders and partners to facilitate strategy
implementation.

• Incorporate aspects of the plan into NPS resource management planning, including
Natural Resource Management plans, Performance Management Goals (Desired Future
Conditions), and I&M plans (regional monitoring scoping).

• Initiate the study of the site’s Wetlands, which has been funded by an NPS Natural
Resources Preservation Program grant and by TNC.
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• Solicit the involvement of significant stakeholders in strategy implementation through
presentations about the plan.

• Complete transfer of Conn Island from TNC to NPS, and complete and sign NPS/TNC
memorandum of understanding for cooperative management of Bear Island.

• Distribute brochures on invasive species to adjacent landowners.
• Seek funding for a visitor use study to better document impacts of activities and facilities.
• Construct experimental deer exclosures in Upland Forest Blocks to assess deer browse

impacts.
• Complete classification of Upland Forest Block communities in Goldmine Tract and

initiate the same in Riverbend, Great Falls, Scotts Run and Turkey Run.
• Complete preliminary mapping of Riparian and Terrace Communities.
• Complete a memorandum of understanding between NPS, TNC and Potomac

Conservancy for pursuing shared objectives for the site.
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Section 11.   Information and Research Needs

Numerous information gaps have been identified during the course of this plan.  They are
presented below grouped by target (with additional categories following).  Information necessary
to fully develop Wetlands as a target is considered the most critical need; otherwise, targets are
listed in order of decreasing threat status.

Wetlands
• Location and extent of occurrences based on NWI type and USACOE jurisdictional

status (work will begin on such a study in the spring of 2002, funded by a NPS Natural
Resource Preservation Program grant for two years).

• Characterization of vegetation communities, fauna and water quality.

Tributary Stream Systems
• Characterization of hydrology.
• Impacts of turbidity, thermal stress, road treatment chemicals, petroleum products,

pesticides and herbicides from lawn care, Dimilin from gypsy moth spraying and
Sumithrin/Anvil from potential mosquito spraying for West Nile virus.

Upland Forest Blocks
• Classification of vegetation communities (work on the Goldmine Tract has recently been

completed, and work on the Virginia blocks is tentatively planned for 2002).
• Impacts of deer overbrowsing.

Anadromous/semianadromous Fish
• Impacts of sedimentation from "agricultural practices" and "residential/commercial/office

development," pesticides and herbicides from lawn care, and road treatment chemicals.
• Applicability of using a large river Index of Biotic Integrity to assess the viability of the

aquatic community in the Potomac River.

Riparian Communities
• Location and extent of occurrences.
• Prioritization of invasive plants for implementation of control measures.
• Location and extent of habitat fragmentation from vista clearing and other activities.

Terrace Communities
• Location and extent of occurrences.
• Impacts of deer overbrowsing.
• Location and extent of habitat fragmentation and destruction from park facilities.
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Rare Groundwater Invertebrates
• Surveys for stygobionts at emergences during wet years and at different times of the year.
• In situ sampling of stygobionts in groundwater habitats, using a Bou–Rouch pump or

videography.
• Life history, population dynamics, and movements of stygobionts.
• Characterization of groundwater hydrology, including recharge areas and connectivity

among spring and seep aquifers.
• Characterization of water quality parameters necessary for target viability, including

toxicity thresholds for actual and potential groundwater contaminants.
• Methods for rehabilitating polluted groundwater.

Other Targets
• Abundance and distribution of American eel, native freshwater mussels, dragonflies and

damselflies, butterflies and moths, and lichens.

Soils
• A comprehensive combined soil survey for all four jurisdictions—Fairfax, Arlington and

Montgomery Counties and the District of Columbia.

Conservation Strategies
• Land ownership records for land/easement acquisition.
• Detailed assessment of visitors, visitor use and visitor impacts.
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