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INTRODUCTION 
The Warwick Township Comprehensive Plan establishes municipal policies for land use, housing, public 
infrastructure and services, and resource protection.  This Protection Plan for the Hopewell Big Woods 
serves as a supplement to the Comprehensive Plan, with a specific focus on the natural, cultural, and 
historic resources of one of the region’s most important and expansive ecosystems. 

The Hopewell Big Woods is a globally significant ecological resource, an expanse of un-fragmented mature 
forest extending over large areas in Chester and Berks Counties.  It is part of the federally recognized 
Highlands Forest region stretching from south-central Pennsylvania to western Connecticut, and is within 
the Schuylkill Highlands, one of the PA DCNR’s seven Conservation Landscape Initiative regions.   The 
Hopewell Big Woods forms critical habitats for rare and endangered birds, terrestrial wildlife, and plants; it 
includes important regional trails and natural recreation areas; it is a source and setting for exceptional 
value and high quality streams and drinking water; it features an increasingly rare dark night sky 
environment; and it is a rich repository of unique sites and features essential to the understanding of 
American history, particularly with respect to the Revolutionary War and the early years of the Republic. 

Warwick Township is entirely within the Hopewell Big Woods and seeks to utilize the best of contemporary 
scientific understanding of the Big Woods in crafting policies to maximize preservation of the various 
irreplaceable and interconnected resources that comprise it.  Development puts these vulnerable 
resources at great risk, as was recently evidenced when a pipeline was proposed to cut through the heart 
of the Big Woods.  It is in this interest that the Township has prepared this Comprehensive Plan 
Supplement consisting of Protection Strategies for the Hopewell Big Woods. 

The importance of the Hopewell Big Woods is recognized by a 
number of conservation organizations seeking to protect it under 
the heading of the Hopewell Big Woods Partnership.  The 
Partnership has established the following six conservation goals to 
protect and preserve the Big Woods1: 

CONSERVATION GOALS OF THE HOPEWELL BIG WOODS 
1. The permanent protection and stewardship of at least 

15,000 acres of unbroken forest in and around French 
Creek State Park. 

2. The conservation of water quality and quantity in the 
watersheds of the Upper Reaches of French Creek, the 
entirety of Hay Creek and the other smaller watersheds 
within the Hopewell Big Woods. The primary indicator 
for watershed conservation is retaining impervious 
cover below 6% in these watersheds. 

                                                           
1 (Natural Lands Trust n.d.) French Creek State Park trail in autumn 
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3. The conservation of state and federally listed and other rare species, occurring within the 
Hopewell Big Woods. 

4. The promotion of the recreational resources located in and around the Hopewell Big Woods. 
5. The encouragement of compatible economic development within the Hopewell Big woods that 

is consistent with the other conservation goals. 
6. The protection of historic and other cultural resources occurring within and nearby the 

Hopewell Big Woods. 

Located within the heart of the Big Woods, Warwick Township upholds these conservation goals to 
protect and preserve this special landscape and utilizes them as the basis of this Comprehensive Plan 
Supplement. 

This Comprehensive Plan Supplement also supports numerous resource protection goals, objectives and 
policies of the Chester County Landscapes2 Plan, the County Linking Landscapes plan, and the County 
Watersheds plan.  Further, it advances the policies and is consistent with requirements of Section 301 of 
the Pennsylvania Municipalities Planning Code (MPC), specifically the protection of natural and historic 
resources and the requirement for a 10 year review of the Township’s Comprehensive Plan.  Finally, this 
Plan Supplement seeks to fulfill part of Pennsylvania’s Constitutional responsibility to the citizens of the 
Commonwealth, as stated in Article I, Section 27 of the Pennsylvania Constitution: 

“The people have a right to clean air, pure water, and to the preservation of the natural, scenic, historic 
and aesthetic values of the environment.  Pennsylvania's public natural resources are the common 
property of all the people, including generations yet to come. As trustee of these resources, the 
Commonwealth shall conserve and maintain them for the benefit of all the people.” 
 

Farms and natural lands under conservation easement in Warwick Township 
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PART ONE 
RESOURCES OF THE HOPEWELL BIG WOODS 

SIGNIFICANCE OF THE BIG WOODS 
The Hopewell Big Woods (HBW) has been identified as "the last large, unbroken forest left in 
southeastern Pennsylvania"2.  Located in Berks and Chester Counties, the entire landscape measures 
about 73,000 acres, or approximately 110 square miles, of which over 28,000 acres are contiguous 
woodland habitat.  Much of the area has been protected from development impacts by Federal and 
State actions dating back to the 1930s, including Civilian Conservation Corps (CCC) projects that led to 
the establishment of French Creek State Park and the Hopewell Furnace National Historic area.  Other 
areas have been protected thanks to the strong conservation ethic of a number of private landowners 
with substantial holdings.  Nonetheless, many areas of the HBW remain as yet unprotected, and there is 
the potential for impacts that could greatly compromise the environmental quality of the ecosystem. 

The HBW lies within a nationally significant 
landscape called the Highlands, which is 
delineated by the United States Forest Service 
to encompass parts of Connecticut, New York, 
New Jersey, and Pennsylvania.  The Highlands 
region is distinguished by its ancient and varied 
geology that underlies its undulating 
topography; coupled with a temperate climate, 
the Highlands is recognized as a region with a 
special, unique ecology.  The Highlands extend 
from the Litchfield or Northwest Hills in 
Connecticut to the beginning of the Blue Ridge 
Mountains at South Mountain, near the border 
of Pennsylvania and Maryland. The hills of the 
Highland region drain into the watersheds of 
the area’s major rivers−the Hudson, Delaware, 
Schuylkill and Susquehanna−which are critical 
to millions of people as sources of drinking 
water and recreation.  In 2004, President 
George W. Bush signed the Highlands 
Conservation Act into law, in order to recognize 
the important natural resources and national 
significance of the Highlands; and to give the 

                                                           
2 (Natural Lands Trust n.d.) 
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states within the Highlands Federal aid in conserving those resources3.  

The Highlands region is the last rural and mostly non-degraded stretch of the Piedmont plateau 
physiographic region, which arcs one thousand miles southwest from the New York metropolitan area to 
Alabama. It is a province of steep, rolling hills, bounded to the northwest by the Appalachian Mountains 
and to the southeast by a stepped area of granite-diabase bedrock. The complex underlying geology and 
the region's temperate climate support forests with a great diversity of plant communities; these 
together with a variety of wetland and grassland habitats support a large number of plant and animal 
species, including more than 100 plants and almost 50 animals listed as endangered, threatened, or 
species of concern4.  

In Pennsylvania, the Highlands extend between the Delaware and Susquehanna Rivers in a chain of 
ridges and hills, and the Pennsylvania Highlands contain the largest expanses of unbroken forest 
between New York City and Washington, D.C.  Where the Schuylkill River cuts through the Highlands, 
the Pennsylvania Department of Conservation and Natural Resources (DCNR) has established the 
Schuylkill Highlands for the purpose of conserving its natural and cultural resources.  

According to a study by 
the United States 
Department of 
Agriculture and the 
Forest Service, only 23% 
of the Pennsylvania 
Highlands remains 
covered with intact 
forest.  Within its 
regional context of the 
Highlands, and as one of 
the last representatives 
of intact and healthy 
Piedmont forest, the 
Hopewell Big Woods is a 
nationally and globally 
significant landscape.  

IMPORTANCE OF CONTIGUOUS FOREST 
The HBW contains approximately 28,000 acres of contiguous and mature second-growth forest, most of 
which has been cleared at various times in Colonial and US history. The majority of the forest is mixed-

                                                           
3 (U.S. Forest Service n.d.) 
4 (U.S. Forest Service n.d.) 

French Creek State Park trail through intact woodlands in autumn 
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deciduous, and up to 4,000 acres are over 100 years old5.  The dominant forest plant community of the 
Big Woods is dry oak-heath forest on the rocky, poorer soils of the hills; and red oak-mixed hardwood 
forest appears in the richer soils at the bottom of the slopes6.  Red maple forest and tulip tree-beech-
red maple forest also make up a large percentage of the younger forest communities in the Big Woods7.  

Contiguous forest is important from both an environmental and a socio-economic standpoint.  Large, 
intact forests provide the greatest benefits for wildlife biodiversity and ecosystem services such as air 
and water purification, stormwater mitigation, wildlife habitat, carbon sequestration & storage, and 
groundwater recharge. The economic value realized due to these ecosystem services has been 
estimated in a study by the GreenSpace Alliance and the Delaware Valley Regional Planning Commission 
to be worth $46.5 million annually in the Hopewell Big Woods8.  Furthermore, the recreational and 
scenic opportunities that the forests of the HBW provide benefit the local economy by boosting tourism 
and residential values.  The same study notes that houses within or up to a quarter mile from the Big 
Woods are estimated to be worth over $8,000 more than comparable dwellings because of their 
proximity.  

Development that fragments the remaining intact forests of the Big Woods would cause the loss of 
important and vulnerable wildlife species, the degradation of ecosystem services, and a potential 
economic loss from decreased recreational opportunities and aesthetic quality. 

IMPACTS OF FOREST FRAGMENTATION 
Forest fragmentation occurs when large, contiguous forest blocks are divided into smaller patches due 
to land clearing for non-forest use.  Forest interiors create relatively stable conditions in terms of 
temperature, moisture, sunlight, and wind as compared with open and edge areas.  These conditions 
favor highly specialized and interdependent species that cannot live in harsher and less consistent 
environments.  Forest fragmentation for development and/or agricultural use severely threatens 
interior forest habitats by exposing more areas to variable edge conditions.  According to a 2013 report 
summarizing the resources of the Hopewell Big Woods, each mile of a 100-foot right-of-way disturbs 
approximately 12 acres and creates an additional 72 acres of new forest edge9.  Converting the interior 
forest environment into forest edge exposes that previously stable environment to increased light levels 
and soil disturbance; invasive plant species; and the effects of extreme weather.  Invasive exotic species 
such as vines and climbing shrubs evolved to thrive in edge habitats.  These plants strangle trees along 
forest edges, eventually killing them by cutting off the flow of nutrients and pulling them to the ground, 
particularly in winter when snow and ice accumulate on branches.  Invasive plant species also 
outcompete native understory and herbaceous plants, reducing species diversity and limiting food 
resources available to native wildlife - many of which, particularly native pollinating insects, have 

                                                           
5 (Natural Lands Trust 2014) 
6 (Fike 1999) 
7 (Stell Environmental Enterprises 2006) 
8 (Economy League of Greater Philadelphia, Econsult Corporation, Keystone Conservation Trust 2011) 
9 (French & Pickering Creeks Conservation Trust, Green Valleys Watershed Association, Natural Lands Trust 2013) 
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adapted to depend solely on specific species of native vegetation.  These detrimental "edge effects" are 
present within forests up to 300 feet from the actual edge10. 

The creation of new forest edge also threatens plant and animal species that depend on large tracts of 
intact, secluded forest interior to feed and raise their young.  They are at increased risk from parasitism 
and predation, because many parasitic and nest predator species thrive in edge habitats11.  These 
predators, which include raccoons, feral cats, jays, and crows, are typically associated with human 
developments, and can gain access to interior forest habitats via linear right-of-ways such as roads and 
utility cuts.  

Forest edges mimic the conditions found in early successional forest areas, which are typically 
considered to be areas of high diversity.  However, this diversity is limited to the immediate local area.  
Due to the increased pressure on interior species that results from edge creation, "diversity at a larger 
regional scale might actually decline because area-sensitive species would disappear from the larger 
landscape"12. 

INTERIOR SPECIES REQUIREMENTS 
Plant and animal species that require large forest interior habitat are specialists.  Many are already rare, 
threatened, or vulnerable, due to habitat degradation from previous encroaching human development.  
According to the Cornell Lab of Ornithology, "Evidence from numerous studies indicates that the 
detrimental effects of an edge can extend from 150–300 feet (45–90 m) into the forest interior"13.  
Therefore, contiguous forests which include stands of forest at least 300 feet from the edge provide 
greater shelter opportunities for interior species.  Certain species, such as bald eagles, great blue 
herons, and scarlet tanagers, require over 600 feet of forest buffer in order to successfully feed and 
raise young14.  Because the interior patches are larger in forests that are broad in both depth and width 
than in linear stands, the shape of forest habitat can be a crucial factor in protecting certain vulnerable 
species.  In other words, in order for a forest to support any interior habitat, it must be at least 6.5 acres 
in area, and with a minimum width of 600 feet in any direction.   

PLANT & WILDLIFE MOVEMENT CORRIDORS 
Contiguous forested lands provide movement corridors for plants and animals and thereby promote the 
genetic viability of their populations.  Native plants can continue to disperse their seeds in favorable 
habitat, without competition from aggressive exotic species or loss of environmental conditions that 
they require to survive.  Animals can forage, breed, and migrate without the need to stray into human 
developments.  Large areas of un-fragmented natural habitat are essential to the continuation of many 
species; if an environmental or manmade occurrence (flooding, fire, disease, or development) makes a 
certain part of the area uninhabitable for a species, then other portions of habitat are available as 

                                                           
10 (Federation of Ontario Naturalists n.d.) 
11 (Cornell Lab of Ornithology n.d.) 
12 (Cornell Lab of Ornithology n.d.) 
13 (Cornell Lab of Ornithology n.d.) 
14 (Connecticut River Joint Commissions 1998) 
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refuge.  In contrast, fragmenting a forest into isolated "island" habitats prevents the movement of 
species between patches, limiting their gene pools and threatening species viability15. 

CARBON SEQUESTRATION 
Global climate change linked to carbon dioxide (CO2) and other greenhouse gases emitted into the 
atmosphere is causing the planet's temperature to rise to dangerous and destabilizing levels.  In addition 
to cutting carbon emissions, many countries including the U.S. are beginning to recognize the need to 
sequester much of the carbon that has already been released16. 

Large forests such as the Hopewell Big Woods are essential for their ability to sequester carbon.  All 
plants take carbon dioxide out of the air through photosynthesis, the process that converts carbon 
dioxide along with water into glucose (sugar), another carbon-containing compound17.  Trees store that 
carbon for many decades or even centuries in their woody tissues, making them the most effective living 
carbon sinks in the world.  The preservation of the Hopewell Big Woods' forested lands will help to 
offset a portion of the damage done to our climate, as well as promote forest conservation as a climate 
change mitigation measure across the region. 

HEADWATER PROTECTION - EXCEPTIONAL VALUE (EV) AND HIGH QUALITY (HQ) WATERSHEDS 
The French Creek watershed is overall an 
exceptionally healthy one.  In particular, its 
headwater streams are remarkably clean 
and able to support a wide diversity of 
aquatic life, particularly macro-invertebrates 
including vulnerable freshwater mussel 
species.  The quality of the French Creek 
watershed is recognized at both State and 
Federal levels; its entire length within the 
Big Woods and Warwick Township, along 
with its tributaries, is granted special 
protection as Pennsylvania Exceptional 
Value (EV) or Federal Tier 3 streams.  
Exceptional Value along with High Quality 
streams are Pennsylvania surface waters 
that support high quality aquatic ecosystems and water-based recreation based upon their cleanliness.  
EV streams are the cleanest in the state and may also be recognized for their location within State or 
National parks, game lands, or natural areas.   

In Pennsylvania, any new development within EV watersheds must protect and maintain the 
watershed's existing water quality - without exception, new development is not permitted to degrade 

                                                           
15 (Federation of Ontario Naturalists n.d.) 
16 (U.S. Environmental Protection Agency n.d.) 
17 (New York State Department of Environmental Conservation n.d.) 

Mine Run, a first order tributary to the French Creek 
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water quality18.  In addition, the entire portion of the French Creek that lies within the HBW, and 
Warwick Township in particular, is designated by the state as part of the Pennsylvania Scenic Rivers 
System, which was created by the Pennsylvania Scenic Rivers Act.  This act recognizes the scenic quality 
and historic characteristics of such rivers throughout the state, and seeks to protect their "free and un-
impounded flow" and to conserve and protect their scenic, historic, and natural resources for all 
members of the Commonwealth to enjoy19.  The Schuylkill River, which is also part of the Scenic River 
System, has an unnamed tributary that lies within the northernmost tip of Warwick. 

Headwater streams, also called first order streams, are among a watershed's most critical resources.  
According to Stroud Water Research Center, these and similar small streams make up 80% of 
Pennsylvania's stream miles; therefore, they contribute significantly to a watershed's ecosystem 
services.  

Development that would disturb soils and remove forest cover within these EV stream watersheds could 
threaten the water quality of those streams and degrade the scenic and recreational opportunities that 
they provide.  Although Pennsylvania prohibits point-source degradation of EV surface water quality, 
development and soil disturbance can generate harmful non-point source pollution in the form of 
eroded soil and stormwater runoff that may be contaminated with vehicular, agricultural & residential 
chemicals, and animal wastes.  

HYDROLOGIC BALANCE 
The watersheds of the Big Woods are a part of the larger Schuylkill River basin.  This basin is the source 
of drinking water for more than 1.5 million people in eastern Pennsylvania, of whom the majority live 
within the Philadelphia metropolitan area20.  This drinking water is filtered and preserved by the Big 
Woods' extensive forest system. 

Maintaining a healthy forest cover, especially in headwater areas, is critical to surface water quality and 
to sustaining base flows in perennial streams.  To illustrate, engineering stormwater calculations show 
that healthy forest cover produces one half the storm runoff of grass areas, and less than one third that 
of developed areas.  The increased runoff from cleared and developed areas degrades streams through 
sediment loads, surface-borne pollutants, flooding, and thermal impacts.  Conversely, the decreased 
storm runoff volume from forested areas translates to increased infiltration into the aquifers that 
sustain the normal base flows of streams.  Were it not for the base flows contributed by headwater 
springs nourished by the forested landscape, the streams would run dry in periods of drought, and their 
ability to support aquatic life would be lost.  In addition, the sustainability of subsurface aquifers as 
drinking water sources would be threatened.  

  

                                                           
18 (Royer et. al. 2007) 
19 (Pennsylvania Scenic Rivers Act, P.L. 1277 1982) 
20 (French & Pickering Creeks Conservation Trust, Green Valleys Watershed Association, Natural Lands Trust 2013) 
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WETLAND & RIPARIAN RESOURCES 
As part of Pennsylvania's Dam Safety & 
Waterway Management Code, wetlands 
that lie within the 100-year floodplain of EV 
streams are considered Exceptional Value 
wetlands and are not to be degraded by 
proposed development21. Warwick Township 
within the Hopewell Big Woods contains 
several EV wetlands that are contained 
within the floodplains of the French Creek 
and its EV tributaries (see map 3, "Critical 
Habitat").  These wetlands are essential to 
maintaining the water quality of the French 
Creek, and also provide crucial wildlife 
habitat. 

Pine Swamp is an example of an acidic broadleaf swamp plant community located within the Hopewell 
Big Woods.  It is a vulnerable plant community in Pennsylvania and dominated by Red Maple and Black 
Ash, with Swamp White Oak, Black Gum, and American Elm22 as species associates.  It supports 
populations of Bog Bluegrass (Poa paludigena), a globally rare plant species that is listed in Pennsylvania 
as Threatened23.  The Pine Swamp is a unique "patch community" within the larger, intact "matrix" 
forest community that the Nature Conservancy considers a Tier 1 conservation concern24.  Areas like 
these serve as refuge for threatened and endangered species, and depend on the larger matrix 
community of which they are a part to buffer the effects of encroachment and degradation.  Without 
that protected buffer, Pine Swamp would degrade in quality and ability to support biodiversity. 

Riparian forest buffers (the forested zone immediately adjacent to a water body or wetland, and 
extending 25 to 300 feet outward) are a critical part of the Big Wood's intact forest system.  Riparian 
buffers preserve land and water quality by filtering runoff, preventing erosion and flooding, stabilizing 
slopes and banks, preventing stream narrowing and channelization, improving air quality, and cooling 
and feeding aquatic wildlife.  As plant communities that interface with both the land and the water, 
riparian buffers are of special biodiversity significance25.  

Healthy, intact buffers strongly correlate with increased stream water quality, as deforested stream 
corridors are demonstrated to be unable to process pollutants and support high quality aquatic 
ecosystems26.  In a 2004 study of forest in-stream services, Stroud researchers found that streams with a 
forested buffer were able to remove two to eight times more nitrates (NO3), supported three to five 

                                                           
21 (Permitting of structures and activities in wetlands 1991) 
22 (Eichelberger 2011) 
23 (Davis 1994) 
24 (Barbour 2000) 
25 (Naiman 1993) 
26 (Sweeney 2004) 

Vernal pool at Warwick County Park 
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times more biodiversity, and provided more and better habitat than streams that had a healthy grass 
buffer27.  Stroud researchers also stated that these forested buffers were most effective at removing 
stormwater pollutants, stabilizing streambanks, and moderating stream water temperature when they 
reached a minimum width of 30 meters, or approximately 100 feet28.  However, the Pennsylvania 
Department of Environmental Protection, based on the recommendations of Stroud and other water 
quality scientists, widens that minimum width to 150 feet on either side of designated High Quality or 
Exceptional Value water bodies29.  The importance of maintaining riparian forest cover, especially 
around headwater streams, cannot be overstated.  Warwick Township currently regulates 100 foot wide 
riparian and wetland buffers against disturbance. 

DARK SKIES AND LIGHT POLLUTION 
In the past, the large expanse of natural area within the Big Woods has kept the sky relatively dark, but 
light pollution from residential and commercial development is casting an ever increasing halo in 
previously pristine skies.  In 2012 the Pennsylvania Outdoor Lighting Council (POLC) named the Hopewell 
Big Woods the first "Night Skies Conservation Area" in the state, as a way to recognize and protect the 
area from light pollution.  According to the International Dark-Sky Association (IDA), light pollution 
wastes energy resources and money.  It also disrupts the migratory, feeding, and breeding behaviors of 
insects and wild animals, causing the death of thousands of birds each year in collisions with lighted 
buildings, and of thousands more from disorientation during their typically nocturnal migrations.  Glare 
from poorly aimed and unshielded high-wattage light sources compromises driver and pedestrian 
safety.  It also disrupts the human circadian rhythm, which leads to sleep, mood and weight disorders30.  
Light pollution also degrades the necessary habitat for certain threatened and endangered species.  
There are currently three recognized Dark Sky places within Warwick Township: State Game Lands #43, 
French Creek State Park, and Hopewell Furnace National Historic Site.  These locations offer protection 
for wildlife sensitive to disturbance from light pollution, and also provide local recreational 
opportunities for astronomy clubs and enthusiasts.  If not addressed, further encroachment of human 
development into the Big Woods will lead to increased light pollution, which will disturb wildlife residing 
and travelling within the Important Bird and Mammal Areas, and degrade one of southeastern 
Pennsylvania's few remaining dark night sky atmospheres.  Although the abatement of light pollution 
from nearby communities such as Reading, Morgantown, Exeter and Amity is outside the reach of the 
Township, the Township is not absolved of the responsibility of doing what is within its ability to control 
light pollution.   

  

                                                           
27 (Wise 2014) 
28 (Stroud Water Research Center 2014) 
29 (Bureau of Watershed Management 2010) 
30 International Dark-Sky Association. What is light pollution? brochure, retrieved from 
[www.darksky.org/assets/documents/idabrochure.pdf] 
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CRITICAL HABITAT AREAS 

NATURAL HERITAGE AREAS 
The Nature Conservancy designated several areas of critical habitat in their 1994 inventory of natural 
areas in Chester County, which was prepared for the Chester County Planning Commission.  The 
Conservancy chose these sites based on the quality of each site's habitat, the rarity of species or 
communities in each, and the threats to and management needs of each site's biodiversity.  These areas 
were recently reviewed and updated by the Pennsylvania Natural Heritage Program (PNHP), a 
partnership of PA DCNR, State & Federal wildlife commissions, and the Western Pennsylvania 
Conservancy, to guide conservation work and land-use planning.  Highlights of each Natural Heritage 
Area (NHA) are summarized below, and the full PNHP information for each area can be found in the PA 
Natural Heritage Program NHA Factsheets at the end of this document. 

HOPEWELL LAKE NHA  
Hopewell Lake NHA supports a variety of habitats along the floodplains and riparian corridors of French 
Creek, Pine Creek, Scotts Run, and their tributaries, and is an area of global importance for protecting 
biodiversity.  The core NHA straddles the border of Berks and Chester Counties, while the supporting 
habitat extends into Lancaster County and covers roughly half of Chester County - including all of 
Warwick Township.  This NHA is remarkable for the many species of special concern that are associated 
with its diverse wetland and riparian habitats.  Hopewell Lake includes the Pine Swamp critical habitat 
area documented by The Nature Conservancy, a portion of which is protected within French Creek State 
Park.  It is significant due to its Red Maple-Black Ash plant community, a vulnerable community due to 
its restricted range and few examples31.  Although part of the NHA core is protected within French Creek 
State Park and State Game Lands #43, most of it is privately owned and therefore raises concerns in 
protecting the area's water quality and rare plant species32. 

SOUTH BRANCH FRENCH CREEK NHA 
Formerly known as the Warwick Seeps critical habitat area. This NHA follows the riparian corridor of the 
South Branch of the French Creek, as well as a tributary of the North Branch, along the southern edge of 
SGL #43. Plant species diversity is high, and the Skunk Cabbage-Golden Saxifrage Forest Seep plant 
community found in the forested section north of Route 23 merits protection consideration.  It was 
noted in The Nature Conservancy's 1994 Chester County inventory and in the Northern Federation 
Parks, Recreation, and Open Space Plan that this NHA "could be an ideal local nature preserve because 
of the easy access afforded it from the abandoned rail line"33.  Much of the NHA core has been 
developed as residential, agriculture, and a golf course; PNHP recommends protecting "the integrity of 
riparian buffers with native vegetation and" maintaining the existing hydrologic regime to avoid 
damaging sensitive wetland areas in this state significant site. 

                                                           
31 (Eichelberger 2011) 
32 (Davis 1994) 
33 (The Federation of Northern Chester County Communities 2012) 
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BETHESDA ROAD WET 

WOODS NHA  
The majority of this state 
significant NHA is 
protected as part of 
Natural Lands Trust's 
Crow's Nest Nature 
Preserve.  It combines 
two critical habitat areas 
documented by The 
Nature Conservancy as 
Dorrance Estate and the 
Sportsmen's Club Site.  
While much of the NHA is 
forested, the open areas 
support several 
vulnerable plant species 
that are threatened by 
succession, competition from invasive plants, and excessive deer browse. 

ROCK RUN THICKET NHA 
Rock Run Thicket is a floodplain and swamp forest east of the Rock Run along Harmonyville Road.  It lies 
within both South Coventry and Warwick Townships.  Sweet Bay Magnolia (Magnolia virginiana), a 
Pennsylvania designated Threatened tree species, has been documented within the area, along with an 
unnamed species of special concern.  Most of the state significant site is privately owned, and PNHP 
recommends actions which minimize habitat degradation and fragmentation through new development, 
stormwater runoff from existing impervious surfaces, invasive plant species spread, and succession of 
existing open floodplains to forested habitat. 

TRYTHALL WOODS NHA 
Trythall Woods is a mostly forested area of statewide significance, and includes several valuable 
Circumneutral Seep wetland communities that occur along a ridge.  The land is mostly owned by Natural 
Lands Trust as part of their Crow's Nest Preserve; the southeastern corner is privately owned.  Deer 
browsing, degradation of water quality by uphill residential development, and the maintenance of 
mature forest cover are among the conservation concerns for this site34, although one plant species of 
concern found in the NHA's open spaces could be threatened by uncontrolled forest succession. 

WARWICK COUNTY PARK NHA 
This site, located within the forested portion of Warwick County Park, is an area of regional significance 
that contains wooded wetlands along the French Creek floodplain and wetland seeps.  Plant species and 

                                                           
34 (Davis 1994) 

South Branch of the French Creek in Warwick Township 
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communities are very diverse and the present forest is mature, with good understory and herbaceous 
layers.  Two plant species of concern, including the globally rare Bog Bluegrass, have been documented 
within the NHA's wetlands, along with a third, unnamed species of concern.  The area has excellent 
conservation and educational value, and the wetlands and riparian forests are crucial to maintaining the 
water quality of the French Creek35 & 36.  As such, disturbances which threaten the hydrology or existing 
plant communities should be minimized to necessary maintenance only. 

AREAS OF LOCAL SIGNIFICANCE 
The Nature Conservancy also compiled a list of secondary conservation priority sites, as 
recommendations for the County to protect as either County or Township parks, and only after the 
primary priority sites were protected or as opportunities arose.  Each site was chosen for its size, 
biodiversity, water quality protection, and recreational opportunities.  Of the original three sites chosen 
by The Nature Conservancy, Trythall Road Wetlands and Warwick County Park Seeps were recently 
incorporated into PNHP Natural Heritage Areas (see above). 

ST. PETERS WOODS  
St. Peters Woods is a 
talus slope forest 
community adjacent 
to St. Peters Village.  
The steep slopes are 
studded with large 
diabase boulders and 
support mature (75-
100 years old) mixed 
hardwood species and 
hemlocks 37 .  The 
Woods are part of the 
supporting habitat for 
both the Hopewell 
Lake NHA and 
Warwick County Park 
NHA, and should be protected from logging to preserve its recreational, scenic, and ecological values. 

SPECIES OF SPECIAL CONCERN 
The Hopewell Big Woods provides critical habitat for several animal and plant species that are currently 
known to be vulnerable and are listed in Pennsylvania as Rare, Threatened, or Endangered, as well as 
two federally listed species.  These "species of special concern"−defined by the Pennsylvania Game 
Commission as species which are threatened, endangered, or about to become so, otherwise known as 
                                                           
35 (The Federation of Northern Chester County Communities 2012) 
36 (Davis 1994) 
37 (The Federation of Northern Chester County Communities 2012) 

French Creek at St. Peters Village 
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at-risk or imperiled species−include both the Bald Eagle (Haliaeetus leucocephalus) and the Osprey 
(Pandion haliaetus); these large birds of prey are frequent visitors to the Big Woods, as they hunt for fish 
in the large ponds found throughout the area.  

Bog turtles (Glyptemys muhlenbergii, formerly Clemmys muhlenbergii) are small semi-aquatic turtles 
endemic to the eastern United States. They inhabit slow, shallow, muck-bottomed rivulets of sphagnum 
bogs, calcareous fens, marshy/sedge-tussock meadows, spring seeps, wet cow pastures, and shrub 
swamps, in habitats that usually contain an abundance of sedges or mossy cover. The turtles depend on 
a mosaic of microhabitats for foraging, nesting, basking, hibernation, and shelter (USFWS 2000).  The 
species is listed as “Threatened” under the US Endangered Species Act (USFWS 2000) and is considered 
“State Endangered” in Pennsylvania.  The biggest threat to the bog turtle is loss or fragmentation of 
habitat due to wetland alteration, development, and invasive plants.  Predation by human-subsidized 
populations of raccoon, opossum, red fox, and striped skunk, and illegal collection by humans can also 
contribute to localized extinction. 
 
Several vulnerable plant species inhabit the Big Woods as well.  The Nodding Trillium (Trillium cernuum), 
a state-imperiled species, and Bog Bluegrass, considered both a state threatened species and a globally 
imperiled one, have been reported in the Big Woods in field surveys.  The Pennsylvania Botanical Survey 
has suggested the status of PA Threatened for Nodding Trillium because of the existence of less than 10 
populations found in the state, though it currently does not have a state legal rarity status38. Bog 
Bluegrass has a legal rarity status of PA Threatened; NatureServe has determined its global status to be 
Vulnerable as well39. Furthermore, although the existence of Lady's-slipper Orchids (Cypripedium spp.) 
has not been officially confirmed, local observers have indicated that at least one species exists in 
Warwick Township. Two Lady's-slipper orchids are ranked as Pennsylvania Vulnerable; two more are 
considered Pennsylvania Endangered; and one species is believed to have been extirpated from the 
state. 

The American Chestnut (Castanea dentata) was once plentiful throughout the Big Woods before the 
imported chestnut blight decimated it across its entire native range in the first half of the twentieth 
century40.  Though the chestnut blight functionally removed the species from its ecosystem, killing each 
tree to its roots, in many instances the trees sprout again from the roots and persist for several decades.  
Such specimens have been documented throughout the Hopewell Big Woods41.  The tree is listed as 
threatened or endangered in several states outside of Pennsylvania. 

AT-RISK PLANT AND BIRD SPECIES FOUND IN THE BIG WOODS 
The table below lists all species of special concern found in the Hopewell Big Woods in Warwick 
Township, that are listed under the Federal Endangered Species Act; all bird and plant species that are 

                                                           
38 (Nodding Trillium (Trillium cernuum) factsheet n.d.) 
39 (Bog Bluegrass (Poa paludigena) factsheet n.d.) 
40 (The American Chestnut Foundation n.d.) 
41 (Natural Lands Trust 2014) 
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listed as Pennsylvania Endangered, Threatened, At-Risk, or Vulnerable; and all bird species listed by the 
Pennsylvania Game Commission as 'Responsibility Species' or 'Maintenance Concern'42. 

Federal Endangered Species are species which are listed under the Endangered Species Act and are 
defined in the Act as "in danger of extinction within the foreseeable future throughout all or a significant 
portion" of their ranges.  Federal Threatened Species are also listed under the Act, and are defined as 
“those animals and plants likely to become endangered within the foreseeable future throughout all or a 
significant portion of their ranges”43.  Pennsylvania Endangered and Pennsylvania Threatened species 
carry similar definitions. 

Species which are listed as High-Level Concern, or Tier 2, in Pennsylvania, are defined by the Game 
Commission in its Wildlife Action Plan to include "species with small, localized, and vulnerable 
populations, species with limited dispersal, species with fragmented or isolated populations, and/or 
species in need of additional research to determine status"44.  Pennsylvania Vulnerable species rank 
corresponds to Conservation Tier 4 in the Wildlife Action Plan, and includes species which "are most at 
risk and/or are experiencing the most dramatic declines within the borders of the Commonwealth, but 
are not at risk at the regional, national, or global level43. 

Table 1.1 - Plant & Animal Species of Special Concern Documented in the Hopewell Big Woods 

Federal Endangered Species Federal Threatened Species 

Northern Myotis Bat (proposed) Bog Turtle 

 

Pennsylvania Endangered Species 

Animals Plants 

Bald Eagle Bushy Aster (PABS suggested) 

Bog Turtle Cross-leaved Milkwort  

Great Egret Possum-haw Viburnum (PABS suggested) 
Osprey Reticulated Nutrush 

Short-eared Owl Shining Panic-grass 

 Short Hair Sedge 

 Swamp Lousewort (PABS suggested) 

 White Milkweed (PABS suggested) 

                                                           
42 These are species which have been thoroughly surveyed within the Big Woods in Warwick Township, and this 
table reflects knowledge of at-risk species and their statuses at the time of this plan supplement. 
43 (U.S. 108th Congress 1973) 
44 (Pennsylvania Game Commission and Pennsyvlania Fish and Boat Commission 2008) 
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Pennsylvania Threatened Species 

Plants  

Bog Bluegrass Nodding Trillium (PABS suggested) 

Dodder (PABS suggested) Nuttall's Tick-trefoil (PABS suggested) 

Grass-leaved Rush (PABS suggested) Rough-leaved Aster (PABS suggested) 

Netted Chainfern (PABS suggested) Sweet Bay Magnolia 

New York Aster  

Pennsylvania - Rare or High Level Concern 

Plants Animals 

Brown Sedge Northern Harrier 

Bushy Bluestem (PABS suggested)  

Screw-Stem (PABS suggested)  

Pennsylvania Vulnerable Birds  

Blackpoll Warbler Green-Winged Teal 

Pine Siskin Swainson's Thrush 
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Pennsylvania 'Responsibility Species' and Maintenance Concern 
These bird species are listed as PA Responsibility or Maintenance Concern species by the 
Pennsylvania Game Commission in recognition of their conservation value and to 
recommend population monitoring to conservation organizations. These species may have 
a significant portion of their global population residing within the state; their populations 
may have begun to decline; or they may be indicators of high quality habitat, which would 
be in need of conserving. 'Responsibility Species' are classified in the Wildlife Action Plan 
as Conservation Tier 3 species. 

Blue-Winged Warbler Louisiana Waterthrush 

Scarlet Tanager Wood Thrush 

Worm-Eating Warbler Acadian Flycatcher 

American Black Duck American Coot 

American Woodcock Bank Swallow 

Black-billed Cuckoo Blackburnian Warbler 

Black-throated Blue Warbler Black-throated Green Warbler 

Blue-headed Vireo Broad-winged Hawk 

Brown Thrasher Canada Warbler 

Chimney Swift Eastern Meadowlark 

Grasshopper Sparrow Great Blue Heron 

Kentucky Warbler Pied-billed Grebe 

Prairie Warbler Red-headed Woodpecker 

Red-shouldered Hawk Ruddy Duck 

Sharp-shinned Hawk Solitary Sandpiper 

Willow Flycatcher Wilson's Snipe 

Winter Wren Yellow-breasted Chat 

Yellow-throated Vireo  

Sources: PA Game Commission Wildlife Action Plan; Chester County Linking Landscapes; Important Resources of 
the HBW report 

At this time we are unable to assemble a list of at-risk amphibian or fish species found in the Hopewell 
Big Woods in Warwick Township.  More surveys may be needed to determine population distributions 
throughout the state. 

IMPORTANT BIRD AREAS 
The intact forested lands within the Schuylkill Highlands are ideal wildlife habitats and feature areas of 
great species diversity.  These are referred to as Important Bird Areas and Important Mammal Areas 
(IBAs and IMAs) by the National Audubon Society and Important Mammal Area Project (IMAP), a 
partnership between Pennsylvania Game Commission, National Wildlife Federation, Pennsylvania 
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Wildlife Federation, Pennsylvania Federation of Sportsmen's Clubs, Mammal Technical 
Committee/Pennsylvania Biological Survey and the Carnegie Museum of Natural History45.  Two IBAs 
within the HBW−the Hay Creek/French Creek IBA and the Glen Morgan Lake IBA−have documented a 
total of 177 bird species46 feeding or breeding at or migrating through the HBW. 

Development and forest fragmentation could cause a loss of diversity in bird species by degrading 
habitat.  Interior forest dwelling birds, which depend on large and undisturbed forest areas, will be most 
impacted, particularly those birds which are neotropical migrants.  These birds are already negatively 
impacted in their winter habitats in Central and South America, where habitat destruction and 
degradation has occurred due to development and agricultural practices.  These bird species will depend 
even more on quality habitat in their summer territories for breeding to maintain species populations.  

HBW is documented to be home to several species of birds which are not yet threatened, but which are 
vulnerable to habitat destruction and degradation and may become at-risk in the near future.  These 
species include the Red-Headed Woodpecker and the Great Blue Heron−these birds require large areas 
of high-quality, undeveloped habitat like forests and healthy water bodies.  The Red-Headed 
Woodpecker has been documented by the National Audubon Society to have declined by approximately 
50%47, and is listed by the Cornell Lab of Ornithology as 'Near Threatened' across its range in North 
America48.  The PA Game Commission lists the Great Blue Heron as a 'Maintenance Concern' in their 
Wildlife Action Plan (see above) because the species has seen a documented decline that will require 
management to prevent further losses, and because it serves as an indicator of high-quality habitat.  
Loss or degradation of this habitat would place particular pressure on this species in the HBW.  

IMPORTANT MAMMAL AREAS 
According to the Important Mammal Areas Project, 45 out of Pennsylvania's resident 62 mammal 
species have been reported within the Hopewell Big Woods49.  These include black bear and potentially 
gray fox and bobcat, and the area has been noted as a "likely expansion area for northern river otters"50.  
The area's extensive woodlands, much of which is contiguous, mature second-growth, along with its 
grasslands, wetlands and riparian areas, provide a variety of habitats that support such a diversity of 
mammals.  For this reason, the Hopewell Big Woods has been designated as Important Mammal Area 
#31.  The contiguous forest communities, especially within riparian areas, must be conserved in order to 
preserve the highest-quality habitat for mammals and other wildlife. 

  

                                                           
45 (Pennsylvania Game Commission n.d.) 
46 (French & Pickering Creeks Conservation Trust, Green Valleys Watershed Association, Natural Lands Trust 2013) 
47 (National Audubon Society 2014) 
48 (Cornell Lab of Ornithology 2014) 
49 (Hopewell Big Woods Important Mammal Area n.d.) 
50 (Pennsylvania Important mammal Area #31: Hopewell Big Woods n.d.) 
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HISTORIC SIGNIFICANCE 

SETTLEMENTS AND RELATIONSHIP TO HOPEWELL 

BIG WOODS RESOURCES 
Warwick Township owes its origins to the rich 
natural resources of the Hopewell Big Woods.  The 
hills above both branches of the French Creek, rich 
in high quality iron ore veins and smaller deposits 
of copper, first attracted iron masters like Samuel 
Nutt and John Potts to the area in the early 
eighteenth century.  The land was perfectly suited 
for the production, processing, and distribution of 
iron: the Schuylkill River was a nearby 
transportation route, while the French Creek and 
its tributaries provided abundant water power for 
furnaces, forges and mills.  The land was covered 
in mature oak-chestnut forest, which provided 
critical fuel in the form of charcoal for processing 
iron51.  Warwick's iron deposits supported more 
than five different mines near St. Peter's Village, 
Harmonyville, Knauertown, Warwick, and St. 
Mary's, which provided the raw material to 
furnaces in Coventry, Reading, Warwick (in 
Warwick Township, Chester County), Hopewell, 
Birdsboro (Berks County), Pottstown 
(Montgomery County), and Phoenixville (Chester 
County), and from there to a number of local 
forges within the Township.  This well-supplied 
network produced everything from nails and the 
iconic Franklin stove, to armaments for the 
Continental Army during the Revolutionary War.  
According to one source, General George 
Washington's experiences of this network−"the 
string of forges and furnaces from Valley Forge westward to York"−at Reading Furnace likely influenced 
his decision to winter at Valley Forge following the Battle of the Clouds near Malvern52.  

The furnaces and mines operated constantly into the mid-1800s, until the influx of cheaper foreign iron, 
and the evolution of newer and more cost-effective processing technologies (i.e., the changeover from 

                                                           
51 (Daily Local News 1886) 
52 (G. Washington's Letter from Reading Furnace n.d.) 

Above: Stone marker at the historic location of Coventry 
Forge; Below: Iron Heritage Trail, Warwick County Park. 
Images courtesy of Chester County 
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charcoal to coke, and from coke to electric, in heating metal ores), forced them to work sporadically, 
and then close throughout the decades from 1880 into the early 1900s. 

Along with the iron mines and furnaces, the Big Wood's rocky Piedmont slopes yield black diabase stone 
that has been recognized for its exceptional quality since the nineteenth century.  This "French Creek 
black granite" was quarried in four separate areas in Warwick Township at the height of production, 
supported a total of 200-300 workers, and was considered one of Chester County's major industries.  
The stone was used to pave Philadelphia's streets as the iconic "Belgian Block", and is also found in 
monuments, buildings, and memorials in cities like New York, Chicago, and Washington, D.C.  In fact, 
Warwick's hilly, rocky land was worth more for its mineral resources than as farmland53.  French Creek 
black granite was once quarried at St. Peters and is still mined at Fox Hill Quarry, and is valued for its 
extraordinary strength and stability as well as for its even, beautiful coloring. 

Both the iron and granite industries fostered economic centers within the Township.  They led to the 
extension of railroad lines to facilitate affordable transport of their products, and a number of 
businesses sprang up to support the needs of the mine and quarry workers.  Chief among these was a 
hotel established to house workers and to cater to tourists visiting the scenic, nearby French Creek Falls.  
Now called the Inn at St. Peters Village, it continues to attract visitors who come to enjoy the village's 
picturesque surroundings and the recreational opportunities afforded in the surrounding Big Woods.  

The plentiful waters of the French Creek powered several mills along its length since the settling of the 
Big Woods, and also powered at least one hydroelectric dam downstream of the Falls54.  The 
watershed's groundwater was also harnessed via wells for several creameries throughout Warwick 
Township. 

The stretches of mature forest in the Big Woods, although depleted from decades of harvesting for 
charcoal, remained extensive enough to support populations of bobcat into the early 1900s55.  They also 
provided lumber for at least one sawmill.  The conservation of the Big Woods' extensive forest lands 
today is due in part to the region's iron-making history.  Furnace owners bought up thousands of acres 
of forest to ensure a constant supply of charcoal to keep the furnaces in production; one iron furnace 
such as Hopewell required 200 acres of timber cut each year to provide enough charcoal to process iron 
ore.  Furnace woodcutters rotated through patches of woodland, allowing each patch to re-grow for two 
to three decades before harvesting the timber again56.  The forests remained locked up by large 
industrial landowners until the Federal government purchased them in the 1930s to provide 
employment for young men to reclaim marginal lands and build "recreational demonstration areas" 
through the Civilian Conservation Corps.  The area comprising French Creek State Park was turned over 
to the state, while the core of the historic Hopewell Furnace property became part of the National Parks 
network. 

                                                           
53 (Daily Local News 1890) 
54 (Daily Local News 1900) 
55 (Daily Local News 1904) 
56 (National Park Service 2014) 
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The mature oak woodlands today still resemble the oak-chestnut forests that originally dominated the 
Big Woods, despite the destruction of the chestnut due to blight in the first half of the twentieth 
century.  As many as one in four of the Big Woods trees were once American chestnut57.  The chestnut 
proved to be a very important economic resource throughout its range: it fed people, livestock, and 
wildlife reliably every year with its abundant crop of nuts, and its tannic wood was rot-resistant and 
used extensively for furnishings and lumber.  It also grew quickly to a very large size: trees with 
diameters of ten feet or more were commonly encountered throughout the tree's range, lending it the 
nickname, "the redwood of the East".  

Warwick's geology and hydrology combine at the Falls of French Creek.  Fed by the Creek's waters, 
boasted in a 1900 newspaper article to be supplied by "never-failing springs which are never affected by 
droughts"58, the Falls tumble over large boulders of the region's black granite.  The strikingly beautiful 
and unique area has drawn artists and tourists from across Chester County since the 1880s59, and still 
provides a focal attraction for St. Peters Village's economy. 

AGRICULTURE 
In addition to vast areas in forest cover, Warwick Township has 2,607 acres in croplands and pasture.  
These farmlands create habitat opportunities for edge species within hedgerows and small wood lots, 
supporting several species of migratory birds and songbirds, foxes, deer, and many other mammal 

species and game species.  Some forms of farming have 
helped to preserve and create habitat for the federally 
listed Threatened Bog Turtle, which relies on the boggy, 
shallow groundwater areas with grasses and sedges 
adjacent to croplands and within or alongside cattle, 
goat, or sheep pastures 60 .  To promote farming, 
Warwick has an Agricultural Security Area (ASA) that 
extends over 3,000 acres of croplands, pastures and 
woodlands.  Of Warwick’s farms, approximately 318 
acres are permanently protected by agricultural 
easements. 

RECREATIONAL & ECONOMIC SIGNIFICANCE 
The natural resources of the Hopewell Big Woods contribute significantly to the Township's economy.  
In 2010 over 55,000 visitors to Hopewell Furnace National Historic Site spent over $2.75 million, 
supporting 41 part-time and full-time jobs and contributing almost $2 million to the local economy.  Of 

                                                           
57 (Lecture: The Green in Your Backyard Woods 2014) 
58 (Daily Local News 1900) 
59 (Haas 1965) 
60 (U.S. Fish & Wildlife Service 2010) 

Warwick Township farm 
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that $2.75 million in spending, visitors living over 60 miles away from Hopewell Furnace spent the 
overwhelming majority, at $2.5 million61.  Visitors to French Creek State Park spent almost ten times 
more, paying approximately $23 million in 2010.  They supported 310 part-time and full-time jobs, and 
contributed just over $18 million to the local economy62.  Visitors to these parks come to experience the 
preserved historical heritage and enjoy the scenic and environmental resources that are an integral part 
of the Hopewell Big Woods and Warwick Township. 

TRAILS 
Warwick Township and the Hopewell Big Woods play a critical role in historical trail routes, and in the 
planned and developing regional trail network.  Within Warwick’s largely undeveloped rural setting, trail 
users can experience the aesthetic and educational attributes of the Big Woods with minimal impact on 
habitat or on neighboring land uses. 

Most significantly, the 135-mile Horse-Shoe Trail (HST), which extends from Valley Forge National 
Historic Park to the Appalachian Trail, has been an important regional corridor since its establishment in 
1935.  Local lore holds that the HST historically served as a Native American transportation route, and 
later connected iron forges along its length.  Today, the HST is an important recreational corridor that 
connects Valley Forge National, Warwick County, and French Creek State parks, as well as the historic 
villages of St. Peters and Knauertown.  In addition, the HST integrates with other regional and national 
trails, including the Schuylkill River Trail extending to 
Philadelphia (and in the future to Reading and Pottsville), and 
the Appalachian Trail that runs from Maine to Georgia. 

An established and extensive trail system exists within 
Warwick County Park, French Creek State Park, Hopewell 
Furnace National Historic Site, Natural Lands Trust’s Crow’s 
Nest Preserve, Coventry Woods and the State Game Lands.  
The most recent addition to the network is the Baptism Creek 
National Recreational Trail (NRT), which links French Creek 
State Park and Hopewell Furnace National Historic Site as part 
of a 37.8-mile trail system.  In summer of 2014, 17.4 miles of 
the Horse Shoe Trail that includes the length in Warwick 
Township was designated a National Recreation Trail.  There 
are also informal trails on private lands throughout the 
Township that are utilized by hikers, bicyclists, equestrians, 
and hunters. 

In addition to the existing Horse-Shoe Trail Corridor, Chester County’s Linking Landscapes plan identifies 
proposed recreation corridors to capitalize on trail and recreation opportunities within Warwick’s Big 
Woods.  The Welsh Mountain-St. Peters corridor is identified as a Regional Priority Corridor connecting 

                                                           
61 (Stynes 2011) 
62 (Mowen et al. 2012) 

A Horse-Shoe Trail marker 



 

 Warwick Township Comprehensive Plan Supplement – Protection Plan for the Hopewell Big Woods  
 

P a g e  | 27 

St. Peters Village and Elverson Borough along the former Boars Back Railroad.  In addition, the Sowbelly 
and French Creek corridor extending from Phoenixville to Warwick County Park has a proposed spur that 
would link to St. Peters Village, the Horse-Shoe Trail, and the proposed Welsh Mountain-St. Peters 
corridor. 

PARKS AND STATE GAME LANDS 
Warwick Township is home to a number of parks that benefit from the unique environmental conditions 
afforded by the Hopewell Big Woods.  French Creek State Park is a wooded natural park with camping, 
fishing, hunting, Frisbee golf, boating, picnicking, swimming, and over 35 miles of trails for hikers, 
equestrians, mountain bikers, trail runners, and orienteering.  Warwick County Park offers fishing, 
biking, hiking, picnicking, horseback riding, birding, a playground, outdoor games, Horse-Shoe Trail 
access, and scenic views of the French Creek.  Hopewell Furnace National Historic Site is a historic 
educational working iron furnace with seasonal demonstrations, as well as a wooded setting with trails 
connecting to French Creek State Park and the Horse-Shoe Trail.  Coventry Woods is an over 600-acre 
wooded preserve owned by Warwick and North Coventry Townships, and includes trails that among 
other things host a trail running race series.  Warwick Township also owns two undeveloped parkland 
parcels along Ridge Road, each of which is comprised of agricultural and wooded areas. 

State Game Lands #43 occupies three large tracts totaling 2,025 acres in the central and western 
portions of the Township.  
They are almost entirely 
wooded and available for 
hunting and fishing.  In 
addition, there is a 
shooting range, trails, and 
opportunities for 
astronomy. 

ST. PETERS VILLAGE 
St. Peters Village is a 
nineteenth century 
historic settlement built 
around diabase (black 
granite) mining.  Today, it 
includes residences, 
shops, galleries, a 
restaurant/bed and 
breakfast, and other 
businesses on a recently refurbished streetscape along St. Peters Road.  St. Peters Village was entered 
onto the National Register of Historic Places in 2003.  An associated traditional neighborhood residential 
development that was intended to breathe new economic vitality into the area remains incomplete and 
unoccupied, due to the financial crisis that originated in 2007.  Nonetheless, St. Peters remains a popular 

St. Peters Road, St. Peters Village 
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destination, especially in the warmer months when visitors use the trails to access the historic quarry, 
scenic waterfalls on French Creek, and St. Peters Woods.  Completion of the proposed trail corridors and 
connections will further establish St. Peters' position as a destination and trailhead for outdoor 
recreation enthusiasts who come to enjoy the Hopewell Big Woods. 

LAND TRUST CONSERVATION EASEMENTS 
There are 1,928 acres in deed restriction and/or in privately held conservation easements in Warwick 
Township, of which approximately 11 acres are under homeowners’ association ownership.  Much of 
the privately preserved land south of Route 23 is in agricultural use, although there are significant 
wooded conservation areas along French Creek and its headwater tributaries.  North of Route 23, 
privately conserved lands create preservation corridors that connect the State Game lands with French 
Creek State Park, Hopewell Furnace National Historic Site, and Township Open Space. 

CROW’S NEST PRESERVE 
The most significant of the eased properties in Warwick is 
the 612-acre Crow’s Nest Preserve owned by Natural Lands 
Trust, which is mostly wooded with managed successional 
meadows and agricultural fields and includes a trail network 
with connection to the Horse-Shoe Trail.  Crow’s Nest 
Preserve is home to significant mammal and bird 
populations and forms a large protection corridor that 
connects the State Game Lands with Hopewell Furnace and 
French Creek State Park.  The Preserve is open to the public 
for hiking, equestrian use, dog walking, and nature study, 
and hosts regular educational and nature programs for 
members. 

PROTECTION STATUS OF THE HOPEWELL BIG WOODS IN WARWICK TOWNSHIP 
Much of the contiguous forest comprising the Hopewell Big Woods is protected by government 
ownership or by private easements.  Within these areas, there is little to no threat to the resources from 
private development.  However, government owned and privately eased properties may be vulnerable 
to takings by eminent domain for utilities, pipelines, and conceivably other uses defined as having public 
benefit.  On government-owned lands, effective management of the resources, minimization of negative 
impacts, and mitigation of impacts become the priorities. 

On private, unprotected lands, the focus to conserve resources must utilize educational outreach, 
voluntary and collaborative efforts, and regulatory means.  As with public lands, the ultimate goals are 
to manage resources wisely, to minimize any adverse impacts, and to successfully mitigate those 
impacts.   

Crow's Nest Preserve. Image courtesy of Natural 
Lands Trust. 
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The following table summarizes the protection status of the forested areas of the Hopewell Big Woods 
within Warwick Township.  Part 2 of this Comprehensive Plan Supplement describes protection 
strategies for the Hopewell Big Woods. 

 Table 2.2 – Protection Status of Forested Areas in Warwick Township 

Description Land Area in Acres 
Federal Forested Lands 233 
State Forested Lands 2,413 
County Forested Lands 310 
Township Forested Lands 177 
Forested Eased/Deed Restricted Lands 1,101 
Forested Regulated Resource Areas 1,111 
Unprotected Forested Lands 1,087 
Total Forested Area 6,432 
Total Area of Warwick Township 12,093 
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PART TWO 
PROTECTION OF THE HOPEWELL BIG WOODS 

MUNICIPAL REGULATORY STRATEGIES 
Warwick Township currently has rigorous standards in place for the protection of resources comprising 
the Hopewell Big Woods. The following is a summary of Warwick’s ordinance provisions that promote 
resource protection and recommendations to enhance their effectiveness: 

RIPARIAN FOREST BUFFERS 
Warwick requires buffers 100 feet wide along streams, ponds, or other surface water bodies, wherein 
no building or earth disturbance is permitted.  Any land development with a stream must establish or 
maintain a forested buffer through combinations of natural succession and selective planting. 

In 2010, PA Code §102.14 was amended to require 150 foot buffers along Exceptional Value and High 
Quality (EV/HQ) streams, and 100 foot buffers along other streams.  The EV/HQ buffers include 50 foot 
wide zone 1 areas of no disturbance with native trees, and the next 100 foot zone 2 with managed 
native trees.  Buffers along non EV/HQ streams include 50 foot wide zones of no disturbance with native 
trees, and the next 50 feet with managed native trees.  Buffer vegetation shall consist of native trees, 
shrubs, and forbs with at least 60% uniform tree canopy cover.  The PA state buffers allow exemptions 
for disturbances of less than 1 acre, and for oil, gas, timber, and mining, as well as road maintenance.  
There are also waiver provisions for brownfield development and for roads, utilities, and pipelines. 

Implementation Strategy 1 – Expand Riparian Buffers 

The Township should increase its riparian buffers to 150 feet for EV/HQ watersheds, 
consistent with the state regulations.  In addition, the exemptions allowed under the state 
provisions should be prohibited under local statute, subject to local preemptions written into 
laws governing specific industries (e.g. resource extraction).  Relief or exemptions should be 
written in for linear development, subject to conditions and mitigation.  The expansion of 
riparian buffers from 100 to 150 feet would preserve 175 additional acres of land, about 60 
acres of which is forest.  Although this is not a large area in the context of the Township, the 
additional buffer width would provide water quality benefits throughout the affected 
watersheds.  It is recommended that the additional 50 feet of riparian buffer not be deducted 
when calculating lot area or allowable development intensity.  In addition, buffer exemptions 
should be permitted consistent with existing settlement patterns in historic villages, either 
through grandfathering provisions, or by configuring the overlay district to exempt 
improvements related to the use of historic resources.  
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CONSERVATION OF WOODLANDS 
Ordinances to protect forest areas typically focus on tree canopy or on large or mature trees, and 
Warwick’s zoning ordinance provides a combination of both approaches.  No more than 35% of existing 
woodlands may be cleared for residential uses, and for nonresidential uses a maximum of 50% of 
existing woodlands may be cleared.  For any development, woodland corridors are required to be 
preserved, and replacement trees provided as mitigation for clearing in excess of 20% of the existing 
mature trees on a site.  Within areas defined as Scenic River Corridors, mitigation planting is required for 
clearing in excess of 10%.  Other mitigation for clearing includes required plantings for developments 
based on tract size and amount of building and impervious cover proposed.  In addition, stormwater 
basins are required to be planted in native trees and shrubs when adjacent to existing woodlands. 

It is noted that, although there are requirements to retain certain percentages of forest in land 
developments and other disturbances, the density and impervious cover allowances of certain zoning 
districts may permit development that would conflict with the conservation standards.  In accordance 
with §603.1 of the PA Municipalities Planning Code (MPC), where there is any ambiguity regarding the 
restrictiveness of zoning provisions, the language shall be interpreted in favor of the landowner.   

Implementation Strategy 2 – Improve Forest Conservation Standards 

A. Revise Township ordinances to mandate the primacy of forest conservation over 
maximum density.  

B. The Township should add high quality or “prime” woodland/forest as areas to be 
deducted from net area definitions used in calculating allowable development intensity. 

C.   A definition of woodlands should be created to which regulations on clearing apply. 

D. A definition of prime woodlands should be adopted that includes the important habitat 
and other ecological functions of healthy, mature, and reproducing forest areas, and in 
particular those areas that support interior forest species. 

E. Develop forestry standards to require timber harvesting activities to include a re-
establishment and management plan for species diversity, age stratification, and 
prevention of the establishment of invasive species. This forestry management plan shall 
include Best Management Practices and be subject to review and approval by a certified 
forestry professional on behalf of the Township. 

Currently, Warwick makes no distinction in terms of quality of forest or habitat in determining areas of 
forest to be preserved when choices need to be made.  Thus, a developer could in theory elect to 
preserve the lowest quality woodland habitat while clearing higher value ecosystems, and still be in 
compliance with Township ordinances.   
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Implementation Strategy 3 – Require Forest Habitat Assessment for Developments 

It is recommended that a detailed woodland habitat assessment be required for any land 
development whenever clearing of woodlands or forest is proposed, and that wherever 
possible the higher quality habitats shall be preserved in favor of resources of lesser value.  
Emphasis should be placed on preserving forest corridors, minimizing fragmentation, and 
maintaining the integrity of interior forest habitat. 

With regard to mitigation plantings for tree removal, the Township requires one tree planting for each 
tree of 8-inch or greater diameter at breast height (DBH) to be removed above the 10% or 20% 
threshold not subject to the requirement.  Slightly larger trees are required when the tree to be 
removed exceeds 24 inches DBH.  Because of the exemption, up to 20% of existing woodlands could be 
removed from a site with no disincentive.   

Implementation Strategy 4 – Refine Mitigation Requirements for Forest Clearing 

In order to maximize a landowner’s motivation to preserve woodlands, it is recommended 
that the exemption allowances be reduced or eliminated.  Further, the requirement for the 
type and quantity of mitigation plantings on land developments should bear a relationship to 
the quality of the habitat being disrupted.  The mitigation required for a lower quality habitat 
should be less than that for a healthy and mature interior forest realm.  In cases where on site 
mitigation is physically impossible, applicants would fund mitigation projects for other parts 
of the Hopewell Big Woods where such sites are identified, especially on public or 
conservation lands in partnership with the Township and/or stewardship organizations.  

OPEN SPACE STANDARDS 
Warwick Township regulates locational, functional, and dimensional standards for open space.  Open 
space parcels must be at least 1.5 contiguous acres and 200 feet minimum width.  Open space is 
intended for environmental protection and recreational purposes, but no more than 50% of the 
required open space for a project may consist of wetlands, shallow water table soils, floodplain, steep 
slopes, easements, or woodlands.  Stormwater basins and community sewage disposal systems may be 
located within open space, but any such area may not count toward the required minimum open space.  
Up to 60% of any open space area may be a golf course. 

The ordinance goes further in describing candidate areas for open space, including “prime woodlands” 
as defined by a defunct State agency, and prime agricultural soils, defined in the zoning ordinance as 
consisting of USDA classes I, II, and III.  Prime agricultural soils are defined by the Soil Conservation 
Service and by Chester County as USDA classes I and II only.  Prime woodlands are not defined in the 
zoning ordinance. 

A number of these provisions could be at odds with resource conservation and protection of the Big 
Woods.  The minimum dimensional and area requirements are insufficient to support interior forest and 
thus could facilitate fragmentation.  Requiring that no more than 50% of open space be in protected 
environmental resources including woodlands creates a disincentive to woodland protection.  It is also 
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possible to design stormwater and septic disposal facilities that are consistent with woodland protection 
or mitigation.  In addition, golf courses are typically heavy consumers of resources, require large areas of 
cleared land, and generate high quantities of runoff laden with fertilizers, pesticides, and herbicides.  
Finally, definitions should be revised to support resource conservation goals. 

 Implementation Strategy 5 – Improve Open Space Composition and Design 

A. Dimensional requirements should be revised to protect interior forest environments 
wherever possible, so that protected woodland areas are at least 600 feet wide and 
occupy 6.5 acres of contiguous land.  Adjacent protected land in public ownership, subject 
to environmental resource regulation, or under conservation easement should be 
considered as comprising part of the dimensional requirements.   

 
B. Woodlands should be permitted to comprise up to 100% of the open space, and should be 

required elements of open space wherever prime or high-quality woodlands are 
determined to be present. 

 
C. Stormwater management facilities that do not clear or degrade the woodlands within 

which they exist, or that create multifunctional habitat mitigation, should be allowed to 
count toward required open space area as a Conditional Use. 

 
D. Community septic disposal facilities (e.g. spray or drip irrigation fields) that do not clear or 

degrade the woodlands within which they exist should be allowed to count toward 
required open space area as a Conditional Use. 

 
E. Golf courses should be subject to performance standards for resource protection, and in 

particular woodland conservation and surface water quality.  In addition, requirements for 
public use/accessibility should be considered. 

DISTRICT REGULATIONS PERTAINING TO OPEN SPACE 
Warwick Township has effective use and density standards that have helped to preserve the rural fabric 
of the community and protect its most sensitive natural and cultural resources.  In the NHP- Natural 
Heritage Protection District, the RA – Residential/Agricultural district, and the R-2 – Residential District, 
which together comprise the majority of the Township, low density cluster development with open 
space set asides is encouraged by a steep density disincentive placed on conventional subdivisions 
without open space.  In the NHP district, 50% of the net tract area is to be in open space, and in the RA 
and R-2 districts, 40% of the net tract area shall be open space. 

 



 

 Warwick Township Comprehensive Plan Supplement – Protection Plan for the Hopewell Big Woods  
 

P a g e  | 38 

 Implementation Strategy 6 – Strengthen Open Space Zoning District Requirements 

A.  Open Space Development provisions in the NHP, RA, and R-2 districts should be revised to 
require open space based on gross, not net tract area.  By calculating based on tract area 
before net outs, more overall open space would be required. 

 
B. Required open space in the RA district should be increased from 40% to 50%.  At a 

residential density of 0.5 DU/acre and with lots as small as 30,000 square feet permitted, 
50% open space on a development would be achievable. 

FRENCH CREEK SCENIC RIVER CORRIDOR 
The zoning ordinance includes protection requirements within 500 feet of French Creek, Pine Creek, 
Rock Run, and Mine Run.  These standards include scenic resource and steep slope protections, 
enhanced mitigation requirements for tree clearing, and roadway design standards are referenced.   

However, there are features within the ordinance that undermine its effectiveness.  First, the viewshed 
(ridgeline) protections reference a map in the zoning ordinance that fails to identify ridgelines.  In 
addition, the road design standards are referenced to a 1978 publication by a now-defunct state agency.  
The incomplete and archaic references leave these aspects effectively unregulated.   

Winter road maintenance can negatively impact sensitive water resources nearby.  Road salt enters 
waterways and increases the level of chlorides to unsafe levels for aquatic ecosystems.  Other impacts 
on water quality from roads include erosion from high stormwater volumes and velocity coming from 
the adjacent impervious surfaces; non-point source pollutants washing off of roads during the "first 
flush" following storm events.  Several institutions, including Penn State University, have excellent 
resources about retrofitting roads with stream crossings and similar situations. 

Research by the University of Maine, in cooperation with the Maine Department of Transportation, has 
identified recommended policy changes that seek to reduce the economic and environmental costs of 
winter road maintenance without compromising traffic safety.  Some of the resulting study's 
recommendations included: identify roads to receive de-icing treatments instead of salt or sand; 
"identify state and local roads near sensitive environments which should receive reduced salt", and 
establish baseline water quality data via monitoring to determine effects of salt loads; and engage public 
education campaigns to make drivers aware of winter road treatments and costs to the environment 
and taxpayer63.  Similarly, the city of Ann Arbor, Michigan, has enacted policies that have greatly 
reduced their dependence on road salt: residential streets are treated with a mixture of 95% sand and 
5% salt, in order to reduce negative impacts to water quality, street-side vegetation, and vehicles64.  The 
Township could look into enacting similar policies depending on their relevance and cost-effectiveness.  
Local organizations may also be willing to partner with the Township to coordinate solutions. 

                                                           
63 (Rubin, et al., 2010) 
64 (Stone, 2008) 
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 Implementation Strategy 7 – Enhance French Creek Scenic River Corridor Standards 

A. Roadway design standards should be crafted specific to the French Creek Scenic River 
Corridor to limit or prohibit new roads paralleling streams within the corridor.  In addition, 
requirements for roadway related stormwater management should be devised that do not 
impair stream water quality with de-icing materials, sediments, petroleum, and other 
pollutants, particularly those carried in the “first flush” during rain events. 

 
B. Ridgeline protection standards should be developed for use throughout the Township.  

The Township should map or otherwise describe prominent ridgelines critical to scenic 
vistas and mandate development patterns that minimize negative impacts.  For example, 
prominent ridgelines could be protected by incorporating those areas where possible into 
the open space provided in the context of development.  In addition, viewshed analysis 
should be a requirement of any development occurring on or within a specified vertical or 
horizontal distance of the top of designated visually prominent ridges, and this analysis 
should inform the proposed locations of buildings and other improvements.  

WETLANDS AND SEASONALLY HIGH WATER TABLE SOILS 
Warwick’s wetland protections are effective and include 100 foot buffers of no permitted earth 
disturbance around any wetland.  In addition, structures and sewage disposal systems are prohibited 
within any soil with seasonal high water table within 18 inches of the ground surface. 

 Implementation Strategy 8 – Require Wetlands Determinations for Earth Disturbance 

Wetland protection should be enhanced by requiring wetland determination or delineation on 
any property where disturbance is proposed within 100 feet of mapped hydric soils, soils with 
hydric inclusions, or where vegetation with an OBL or FACW wetlands classification is present. 

CRITICAL HABITAT AREAS 
The zoning ordinance prohibits earth disturbance or structures within 100 feet of a Pennsylvania Natural 
Diversity Index (PNDI) site or a designated Chester County Natural Area (see map 3, Critical Habitats).  
However, there is no requirement that an applicant perform any habitat documentation where such 
areas are not currently mapped. 

 Implementation Strategy 9 – Identify Critical Habitat Areas 

The zoning ordinance and the subdivision and land development ordinance should require 
habitat assessment for any subdivision or land development, including at minimum a PNDI 
search.   

INVASIVE PLANT SPECIES 
Neither the zoning ordinance nor the subdivision and land development ordinance include prohibitions 
against the installation of native plant species on land developments or other projects.  The zoning 
ordinance includes an appendix with recommended plant species for different cultural conditions that 
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focuses on native materials, but it includes at least one invasive species (Callery Pear).  In addition, 
Warwick has an ordinance prohibiting the planting or maintaining of invasive Bamboo species within 40 
feet of any public roadway, sidewalk, path, or trail. 

 Implementation Strategy 10 – Prohibit Introduction of Invasive Species 

The Township ordinances should prohibit the introduction of known invasive species on land 
developments.   

DARK NIGHT SKIES 
The Township zoning ordinance contains a section including regulations on lighting, including standards 
on brightness, uniformity, control of glare and trespass illumination.  However, there is no language 
specific to maintaining dark night skies. Therefore, the Township should adopt a policy to require 
regulations and practices that protect citizens as well as the animals, insects and birds that live in and 
migrate through the Hopewell Big Woods, including the aquatic life, vegetation and night sky above, 
from the ill effects of light pollution.   

 Implementation Strategy 11 – Preserve Dark Night Skies 

A. Revise zoning ordinance article 27 to include clear and strict requirements for controlling 
light pollution.   

 
B. Set a good example by providing lighting on the Township-owned property that is 

Ordinance compliant.  
  

C. Require strict review of zoning, subdivision and land development, building permit and 
conditional use applications for complete disclosure of proposed exterior lighting as well 
as disclosure of interior lighting that could impact the exterior environment.   

 
D. Monitor construction sites for adherence of lighting being installed to approved-permit 

commitments.   
 
E. Conduct post-installation inspections of new lighting construction, during hours of 

darkness, for adherence to approved plan commitments. 
 
F. When environmentally sensitive sites are identified, take appropriate steps to minimize 

the impact of light pollution, to the extent possible.   
 
G. When complaints of light trespass are received from residents, investigate and work for 

amicable solution.   
 
H. When the Township becomes aware of lighting that is not consistent with Ordinance 

requirements, require remedial action.   
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I. Provide educational material to citizens and businesses to make them aware of the 

consequences of light pollution.   

LOCAL GOVERNMENT POLICY INITIATIVES 

ENVIRONMENTAL ADVISORY COUNCIL 
As of the drafting of this Comprehensive Plan Supplement, Warwick Township had not formed an 
Environmental Advisory Council, or EAC.  Authorized by Act 177 of 1996, EACs are composed of three to 
seven municipal residents appointed by the local elected officials, who advise the local government on 
matters regarding the use, conservation, and protection of natural resources.  According to the 
Pennsylvania Environmental Council, which administers and serves as a guide resource for the EAC 
Network, EAC members are not required to have particular expertise in environmental matters, but 
including at least one member of the township's planning commission as a cross-representative can 
greatly enhance an EAC's effectiveness. 

EAC member duties include the basic requirements of local government such as keeping records of 
council meetings and activities, and producing an annual report to the community.  Duties specific to an 
EAC can include: 

• Identifying environmental issues within the township and proposing actions to the local 
government to promote, protect, and improve the township's natural resources and 
environmental quality; 

• Designing and promoting a community environmental program, such as a township 
sustainability plan; 

• Developing and maintaining a record of all public and private open space and unique natural 
features, such as wetlands, forest and plant communities, and riparian corridors, to foster the 
proper use and protection of those areas; 

• Advising local government agencies, including the planning commission, the recreation and park 
board, and the governing body on the acquisition of property. 

Implementation Strategy 12 – Form Township Environmental Advisory Council 

Warwick Township should form an EAC specializing in the Hopewell Big Woods, to gain 
knowledge of its unique and critical resources therein, and propose effective protection and 
preservation strategies within publicly and privately owned land.  The EAC should also engage 
with township residents and business owners to educate them about the Hopewell Big Woods 
and promote greater awareness of the township's special natural resources, and ways to conserve 
them.  Forming an EAC would ensure that environmentally concerned residents will always be 
present as advocates for the Hopewell Big Woods within township government. 
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MULTI-MUNICIPAL EAC 
According to the EAC Network's EAC Handbook, a resource and guide for Pennsylvania local government 
EACs,   

Act 148, as amended, also gives individual municipalities the authority to join with neighbors to 
form regional, multi-municipal EACs. Multi-municipal EACs are desirable and effective because 
they provide a mechanism for neighboring local governments to join together to focus on 
natural systems such as watersheds, forests or aquifer recharge areas as units rather than as 
fragments. The regional perspective offered by a multi-municipal EAC establishes a cohesive, 
long-term vision as the group plans for natural resource protection. 

The Handbook also provides a sample ordinance for creating such a multi-municipal council.  Working 
with neighboring townships within the Hopewell Big Woods to create a multi-municipal EAC could bring 
protection of the Big Woods to local governments that (would cooperate with existing HBW-concerned 
groups, such as the Hopewell Big Woods Partnership members; could parallel and enhance the work of 
HBW protection groups).  A multi-municipal EAC concerned with protecting the Big Woods would 
expand protections of this important resource outside of Warwick Township's borders.  Warwick 
government and residents, already conscious of the Big Woods' unique and valuable qualities, and 
dedicated to its preservation, could serve as guides/role models to their neighbors within the Big 
Woods. 

 Implementation Strategy 13 – Form and Join Multi-municipal EAC 

Create and participate in a multi-municipal EAC dedicated to regional issues pertaining to the 
Hopewell Big Woods. 

MUNICIPAL GIS DATABASE 
Warwick can more effectively protect the resources of the Big Woods within its borders if information 
on those resources is readily accessible and updateable.  Adding GIS (Geographic Information System) 
capability to Warwick Township will enable elected officials to view and analyze geographic data about 
natural resources and land uses within the township borders.  Township data on forest acreage, stream 
miles & classifications, wetlands, roads, private and public lands, steep slopes, historical landmarks, land 
parcel boundaries, and more can be combined and viewed together.  Stored centrally in the township 
computer system, GIS software capability will enable the township government to verify the location of 
important resources that may be impacted by proposed land development. 

There are a couple of options when choosing GIS software.  As the township has no need to create or 
edit new geographic data and is mainly concerned with viewing and analyzing existing data ,purchasing a 
license for ESRI ArcGIS, the industry standard for GIS software, will not be necessary.  Instead, ESRI 
offers free software that enables the user to easily add and view GIS data in layers, similar to Google 
Earth.  Called ArcGIS Explorer Desktop, this software enables the user to add data from a number of 
different sources in order to interpret relationships and emerging trends in land use and natural 
resources, and look for opportunities to protect currently unprotected resources.  ArcGIS Explorer is 
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user-friendly, featuring a platform similar to that used by Microsoft Office software.  Users add 
geographical data from a variety of sources, including institutional GIS data clearinghouses, Google 
Earth, and data produced by land planners and developers. 

 Implementation Strategy 14 – Develop a Township GIS Database for Planning 

 Enhance resource protection efforts by maintaining an electronic database for accurate 
inventories that can be mapped, prioritized, and updated. 

Figure 3. ArcGIS Explorer view of Warwick Township, showing layers of the Upper and Lower French 
Creek (turquoise and light green), and the Fish & Boat Commission's 2014 Approved Trout Waters in 
Warwick (French Creek main stem, purple). Data is easily added and the appearance is customizable. 

MUNICIPAL PARTNERSHIPS WITH CONSERVATION ORGANIZATIONS 

CONSERVATION EASEMENTS 
Conservation easements are voluntary agreements between landowners and governments or 
conservation organizations (land trusts) to permanently protect environmental resources on private 
property.  Typically, the landowner retains occupancy and possession of the land but has activities 
limited to those consistent with specified conservation objectives.  The most common types of 
conservation easements restrict subdivision and land development rights, and also involve required 
management practices and ongoing monitoring to assure compliance.  Benefits to the landowner can 
include direct remuneration from government or organizations, or the landowner can receive tax relief 
based on the assessed value of the conserved property.  Agricultural easements are a type of 
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conservation easement used to preserve farmland, also generally with management practice 
requirements for eligibility. 

 Implementation Strategy 15 – Promote and Facilitate Conservation Easements 

Collaborate with conservation organizations to share resources and information with 
residents on the benefits of conservation easements, available financial support, and 
assistance with establishing easements. 

TRAIL EASEMENTS 
Trail easements establish access rights to the public or to named groups or individuals on private 
property.  They can specify certain permitted activities, such as hiking, horseback riding, and bicycling, as 
well as times of use.  Easements can also prohibit specified activities, such as camping or motor vehicle 
use, and can include other conditions as specified in the easement agreement.  Trail easements can be 
established between landowners and government, conservation groups, and/or trail organizations.  
They can also be drafted to allow adjustment of alignment should the use or condition of the land 
change over time.  As with conservation easements, trail easements can involve monetary 
compensation to the landowner, or the rights of access can be donated.  The trail easement is an 
effective and often necessary tool in establishing permanent off-road accessibility to a community’s 
landmarks, recreation resources, and natural resources. 

Use licenses are similar to trail easements, but they have more limitations in favor of the landowner.  
Typically, use licenses have specific periods of termination or renewal and often confer access to 
specified groups or individuals.  They can be useful instruments in cases where a landowner has 
reservations about a permanent agreement.  

 Implementation Strategy 16 – Create a Trail Plan 

Develop a Township Trails Plan in coordination with regional trails and those in adjacent 
municipalities. 

Implementation Strategy 17 – Promote and Facilitate Trail Easements 
 

Work with residents and conservation groups to establish easements for trails. 

RESTORATION AND REMEDIATION PROJECTS 
The history of human settlement has of course resulted in dramatic changes to the landscape, and some 
of these have resulted in a degradation of ecological function.  In order to restore equilibrium and 
sustainability, it is often necessary to intervene through restoration or remediation.  Projects can be 
small or large, simple or complex; they can be structural or biological, or a combination.  Simple projects 
can be undertaken by volunteers and people with minimal training with proper oversight.  More 
involved projects can require environmental experts, engineers, landscape architects, and specialized 
contractors.  Examples of likely restoration and remediation projects for the Hopewell Big Woods 
include invasive species eradication, reforestation, meadow establishment, streambank stabilization and 
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buffering, floodplain/legacy soils restoration, woodland species diversification, trail stabilization, erosion 
and runoff control, contaminant mitigation, and litter cleanup, among others. 

 Implementation Strategy 18 – Undertake and Facilitate Restoration and Remediation Projects 

A. Utilize Township owned property as model projects to demonstrate habitat restoration, 
mediation, energy conservation, invasive species control, and other environmentally 
beneficial objectives. 
 

B. Work with conservation organizations, institutions, and private landowners with large 
holdings to find candidate sites for restoration and remediation projects. 
 

C. Work with state and federal government to find candidate sites for restoration and 
remediation projects.  

GRANTS AND OUTSIDE FINANCIAL SUPPORT 
There is often funding available for conservation initiatives through government, private, and 
institutional sources.  In addition, government entities and conservation organizations will sometimes 
purchase properties for stewardship and/or remediation.  

Implementation Strategy 19 – Secure Funding for Conservation and Remediation Objectives 
 

A. Work with government agencies, charitable foundations, and developers to secure 
funding for remediation projects. 
 

B. Assist landowners in applying for grants and funding support for conservation. 

COMMUNITY OUTREACH AND EDUCATION 
The Township has the ability to disseminate valuable information to members of the community to 
enhance understanding of the Hopewell Big Woods and its rich and abundant resources, and thereby 
enlist allies in efforts to conserve and mitigate.  Specifically, information on species and habitats, stream 
water quality, invasive plants, ecological restoration, sustainable agriculture, management and recycling 
of household pollutants, soil erosion control, stormwater management, and green infrastructure could 
be provided.  There are many available resources for much of this, including government agencies, 
conservation/stewardship organizations, and professional societies.  Knowledge on relevant subject 
areas could be made available through a number of vehicles. 

 Implementation Strategy 20 – Facilitate Community Outreach and Education 

A. The Township should cooperate with schools, churches, and youth organizations to host 
community events dedicated to spreading knowledge and enthusiasm about conservation 
projects. 
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B. Utilize Township resources for the dissemination of printed and web based information 

pertaining to the Big Woods and conservation. 
 

C. Promote themed Municipal Environmental Awareness Days with educational exhibits and 
activities. Make environmental awareness topics a regular feature in the Township 
newsletter. 
 

D. The Township should gather and make available information on grants and other funding 
sources for easements, restoration projects, and other conservation initiatives. 
 

E. Work with landowners to increase awareness of the risks that invasive species pose to the 
Hopewell Big Woods, to prevent introduction of invasive plants into the landscape, and to 
control and eradicate existing populations of invasive species. 
 

F. The Township should provide information by direct mailing to property owners on 
subjects such as easements, resource protection, and invasive species control.  
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PART THREE 
ACTION PLAN FOR THE HOPEWELL BIG WOODS 
The Action Plan summarizes and prioritizes the implementation strategies contained in Part Two of this 
Comprehensive Plan Supplement and is designed as a quick reference for the Township to facilitate 
execution and monitor progress.  It is vital that the Township involve its citizens, commissions, 
stakeholders, Chester County, and state and federal agencies to obtain support and assistance in 
implementing the Protection Plan for the Hopewell Big Woods.  Forming partnerships with such groups 
will expand the Township’s resources and aid in accomplishing its goals. 

Implementation strategies are summarized as they appear in Part Two by number and subject heading. 
Each action is given a general priority for implementation (immediate, high, moderate), and the parties 
responsible for implementation are identified along with organizations that can provide technical 
assistance and funding.  

The following should be referenced as a Comprehensive Plan Action Checklist for use by the Board of 
Supervisors, Planning Commission, and other Township boards and committees to track progress on 
implementing the objectives of this Comprehensive Plan Supplement. 

Implementation Strategy Time 
Frame 

Responsible 
Parties 

Partners/Funding 
Sources 

1. 150 Foot Riparian Buffers moderate 1, 2, 5, 6 A, B, C, E, F 

2. Forest Conservation Definitions and Zoning 
Standards immediate 1, 2, 5 A, B, C, E, F 

3. Forest Habitat Assessment and Prioritization for 
Land Developments immediate 1, 2, 5 A, B, C, E, F 

4. Forest Clearing Mitigation Based on Habitat 
Quality high 1, 2, 5 A, B, C, E, F 

5. Improve Open Space Composition and Design 
Standards immediate 1, 2, 5 A, B, C, E, F 

6. Increase Open Space Zoning Allocations moderate 1, 2, 5 A, E, F 

7. Enhance French Creek Scenic River Corridor 
Standards high 1, 2, 4, 5 A, B, C, E, F 
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Implementation Strategy Time 
Frame 

Responsible 
Parties 

Partners/Funding 
Sources 

8. Require Wetlands Determinations moderate 1, 2, 4, 5, 6 A, B, C, E, F 

9. Require Identification of Critical Habitat Areas high 1, 2, 5, 6 A, B, C, E, F 

10. Prohibit Introduction of Invasive Species high 1, 2, 5 A, B, C, E, F 

11. Preserve Dark Night Skies high 1, 2, 7 A, B, C, E, F 

12. Form Township Environmental Advisory 
Council moderate 1, 2, 6 A, E 

13. Form Multi-municipal Environmental Advisory 
Council moderate 1, 2, 6 A, E 

14. Develop Township GIS Database moderate 1, 2, 4, 5 A, F 

15. Promote and Facilitate Conservation 
Easements high 1, 3, 5, 6 A, E, F, I 

16. Create Township Trail Plan high 1, 2, 5 A, B, D, E, G, I 

17. Promote and Facilitate Trail Easements high 1, 2, 5, 6 A, B, D, E, I 

18. Undertake and Facilitate Restoration and 
Remediation Projects moderate 1, 2, 3, 4, 5 A, B, C, E, F, G, H, I 

19. Obtain Outside Financial Support for 
Conservation Initiatives high 1, 3, 5 A, B, C, E, F 

20. Facilitate Community Outreach and Education high 1, 3 A, B, C, D, E, F, G, 
H, I 

Responsible parties and organizations providing assistance and funding support are as follows: 

1. Township Board of Supervisors  
2. Township Planning Commission 
3. Township Administration 
4. Township Engineer 
5. Township Planning Consultant 
6. Township Solicitor 
7. Township Lighting Consultant 

 

A. Chester County  
B. PA DCNR 
C. PA DEP 
D. National Park Service 
E. Conservation Organizations 
F. Foundations 
G. Youth/Community Organizations 
H. Owen J. Roberts School District 
I. Citizens, volunteers, landowners 
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PENNSYLVANIA NATURAL HERITAGE PROGRAM 

 
 

CONSERVATION OF BOG TURTLES AND NATURAL HERITAGE AREAS 
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Species or Natural Community Name  Global State Status1
 Seen Quality2

 

 
Red maple - black ash palustrine forest 

 
C 

 
GNR 

 
S2S3 

 
--- 

 
6/12/2000 

 
AB 

Red maple - black-gum palustrine forest C GNR S3S4 --- 6/3/1987 B 
Northern Myotis (Myotis septentrionalis)  G4 S2 PT (PT) 7/2/1993 D 
Brown Spiketail (Cordulegaster bilineata)  G5 S1S2 --- 6/23/2007 E 
Sable Clubtail (Gomphus rogersi)  G4 S2 --- 5/30/2003 E 
Bushy Bluestem (Andropogon glomeratus)  G5 S3 TU (PR) 10/7/1999 AB 
Screw-stem (Bartonia paniculata)  G5 S3 N (PR) 10/8/2007 BC 
Brown Sedge (Carex buxbaumii)  G5 S3 TU (PR) 7/18/1992 BC 

Short Hair Sedge (Carex crinita var. 
brevicrinis) 

 G5T5 S1 PE (PE) 9/5/2007 BC 

Shining Panic-grass (Dichanthelium lucidum)  GNR S1 TU (PE) 7/18/1992 BC 
Rough-leaved Aster (Eurybia radula)  G5 S2 N (PT) 9/5/2007 C 
Grass-leaved Rush (Juncus biflorus)  G5 S2 TU (PT) 7/3/2007 C 
Sweet Bay Magnolia (Magnolia virginiana)  G5 S2 PT (PT) 10/7/1994 C 
Bog Bluegrass (Poa paludigena)  G3 S3 PT (PR) 5/30/2012 AB 
Cross-leaved Milkwort (Polygala cruciata)  G5 S1 PE (PE) 9/20/1999 C 
Reticulated Nutrush (Scleria muehlenbergii)  G5 S1 PE (PE) 9/21/1987 B 
Bushy Aster (Symphyotrichum dumosum)  G5 S1 TU (PE) 10/7/1999 D 
New York Aster (Symphyotrichum novi-belgii ) G5 S2 PT (PT) 10/7/1999 C 
Possum-haw (Viburnum nudum)  G5 S1 PE (PE) 10/7/1994 CD 
Sensitive species of concern A3

 S --- --- --- 8/23/2009 BC 
Sensitive species of concern B3

 S --- --- --- 9/8/2006 E 
Sensitive species of concern C3

 S --- --- --- 5/26/2009 E 
Sensitive species of concern D3

 S --- --- --- 4/21/2009 E 
Sensitive species of concern E3

 S --- --- ---    4/21/2009     E   

 

Hopewell Lake NHA 
 
PNHP Significance Rank: Global 

 
Site Description 

 

Straddling the Berks – Chester county boundary, this NHA includes a variety of habitats across both 
private and public lands including parts of French Creek State Park, Hopewell Village National Historic 
Site, and State Game Lands #43. Comprising just a small part of the Hopewell – Big Woods forested 
landscape, this NHA is focused primarily on the floodplains and riparian corridors of French Creek, Pine 
Creek, Scotts Run, and their tributaries. The area includes two reservoirs formed by damming portions 
of French Creek and Scotts Run. Numerous species of concern are scattered over this area, mostly 
associated with various wetlands, shrub swamps, wet meadows, forested wetlands and riparian areas, 
with a concentration around Pine Swamp, a partially open herbaceous wetland increasingly dominated by 
woody species. Geologic diversity in this area also helps add to the high variety of habitat niches. 

 
Species or natural communities of concern that can be found in this NHA include the following: 

 
PNHP Rank1 PA Legal Last 

 
 
 
 
 

 
 
 

 
 

 
 
 
 
 
 

1See the PNHP website (http://www.natura heritage.state.pa.us/RankStatusDef.aspx) for an explanation of PNHP ranks and legal status. A 
legal status in parentheses is a status change recommended by the Pennsylvania Biological Survey. 

2See NatureServe website (http://www.natureserve.org/explorer/eorankguide.htm) for an explanation of quality ranks. 
3This species is not named by request of the jurisdictional agency responsible for its protection. 

 
The variety of species of concern occurring in this NHA can be grouped based on their habitat 
preferences. The largest group is those species preferring the open wet meadow, wet swale, and old  
field conditions and include bushy bluestem, brown sedge, short hair sedge, shining panic-
grass, 
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rough-leaved aster, grass-leaved rush, crossleaf milkwort, Muehlenberg's nutrush, bushy 
aster, and several of the sensitive species of concern. 

 
The shaded, saturated conditions of the Red maple - 
black ash palustrine forest,  and Red maple - black- 
gum palustrine forest natural communities support 
screw-stem, bog bluegrass, sweet bay magnolia, and 
possum-haw, as well as being considered natural 
communities of concern themselves. 

 

The two dragonfly species of concern and the Northern 
Myotis bat were found associated with the forested 
tributaries of French Creek. The bat uses the forested 
streams and wetland edges to forage for flying insects and 
frequently roosts during the summer in the loose bark of 
trees or other tree cavities. 

 
 
 
 
 
 

Sweetbay magnolia (Magnolia virginiana) 

 

Several of the sensitive species of concern (which are not named in this report at the request of the 
jurisdictional agencies overseeing their protection) use the various habitats of the floodplain throughout 
their lifecycle, requiring open canopied wetlands, forested wetlands and adjacent upland habitats during 
different aspects of their lifecycle. 

 
Threats and Stresses 

 

The past use of this area for agriculture and industry, especially the historic iron furnace, which required 
large volumes of wood for fuel, resulted in large scale deforestation of the surrounding area. Locally, 
much of the floodplain of French Creek and the flat portions of its tributaries were cleared and used for 
agricultural purposes. The floodplain wetlands, which in the past were likely a mosaic of beaver modified 
habitats in various stages of succession, were cleared, dammed for farm ponds, or drained and used for 
crops and pasture. 

 
The remaining wet pasture conditions maintained by light 
grazing or haying of wetlands likely helped to preserve parts 
of the open, wet conditions favorable for many of the 
species of concern currently and formerly known from this 
area. As active agriculture of the area has diminished, 
natural succession to shrub and ultimately tree dominated 
habitats represents the primary threat to the habitat 
supporting many of these species. Active management of 
some of these areas will likely be necessary to maintain the 
preferred habitat conditions of these species. 

 

The construction of a dam to create the Hopewell Lake 
reservoir flooded a large, shallow wetland, reducing the 
available suitable habitat for many native species, including 

 
New York Aster 

(Symphyotrichum novi-belgii) 

species of concern. Similarly, a dam constructed on Scotts Run flooded the narrow forested headwaters 
of that stream to create Scotts Run Lake. 

 
Specific threats and stresses to the elements present at this site include: 

• Natural succession can eliminate suitable open canopied habitats supporting species of concern. 
• Degradation of the water quality or quantity can have a severe impact on the habitat for the 

species of concern. Draining or flooding of wet meadow and forested wetland habitats can 
eliminate the suitable habitat for many species of concern. 

• Exotic invasive plant species threaten to compete with and displace native species. 
• Over-browsing by white-tailed deer is a serious threat to the overall plant diversity and forest 

regeneration. 
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Conservation Recommendations 
 

The Morris Arboretum of the University of Pennsylvania developed a 
thorough resource inventory and management plan for French Creek 
State Park, which includes much of the area depicted in this Natural 
Heritage Area. That report should be considered a primary source 
for management options tailored specifically for this area. 

 

As part of the French Creek State Park system, the area is not likely 
to be subject to large scale development, but improvements to park 
infrastructure, utility ROWs and changes in site hydrology could 
pose challenges for the species of concern at this location in the 
future. Conservation of, and reestablishment of the open wet 
meadows along French Creek and its tributaries will help to provide 
the necessary habitat for the continued survival of many of the 
species of concern that occur at this location. Woody vegetation 
removal is necessary to maintain the wetland openings preferred by 
these species. Upland areas should be allowed to approach and 
maintain old growth conditions. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Brown Sedge (Carex buxbaumii) 
 

The following steps are recommended to ensure the persistence of these species at this site: 
• Long term goals of this Natural Heritage Area should be to reestablish the slow moving marsh 

systems that dominated this area before modern agricultural practices worked to minimize the 
areas of lands considered un-cultivatable. Outside of wetland areas, conservation efforts should 
focus on protection of interior forest conditions, and preservation of forested riparian corridors 
of tributary streams. 

• The open wetland natural community that supports 
many of the species of concern here requires special 
consideration to maintain its unique attributes. 
Existing wet meadows should not be modified (i.e. 
dammed, drained, planted in trees or cultivated), as 
this will deprive the open wetland adapted species of 
suitable habitat. Active management to remove 
woody vegetation from formerly open-canopy wet 
meadows will help to restore the habitat conditions 
favorable for many of the species of concern. 
Mowing or burning a third of the area each year can 
help to maintain wet meadow conditions. Remove 
red maple from tussock sedge marshes and alder 
thickets to suppress succession to closed canopy Rough-leaved Aster (Eurybia radula) 

conditions. Light grazing with pastoral animals can be an effective tool to maintain these soggy 
meadows in their preferred condition. 

• Because most of the species of concern noted from this site rely on open canopied habitats, 
programs that support establishment of riparian buffers with trees, such as CREP, should be 
avoided in areas of hydric soils. Instead, these programs may be better suited beyond the 
historic floodplain of the drainages. 

• Avoid fragmenting the existing forested areas with additional buildings or infrastructure, and 
where necessary, should be conducted with the continuity of the wetland systems in mind. This 
may require that road crossings involve bridge systems that would preserve the wide sluggish 
waters associated with marshes and slow flowing waterways. 

• The forest cover should be allowed to achieve and maintain old-growth characteristics. Avoid 
logging in this area except as it relates to invasive species removal and management of wet 
meadow habitats. 



• Avoid the removal of native trees with naturally exfoliating bark such as shagbark hickory, and 
when not a threat to park visitors, allow snags or dying trees to persist upon the landscape as 
these provide suitable summer roost areas for bats and other animal species. 

• Control invasive species of plants to prevent native species from being crowded out by 
introduced species. Invasive species removal efforts should focus on reducing the prevalence of 
woody species such as Norway maple, Japanese barberry, common privet, bush honeysuckles, 
multiflora rose, autumn olive and winged euonymus. Target pioneer populations of invasive 
plants for immediate and continued removal. It is much easier and more effective to keep a 
place invasive-free than to try and repair a heavily infested habitat. Invasive species management 
should be coordinated by individuals familiar with the rare species as well as the invasive species 
present. Continual invasive species monitoring and control will be necessary. 

• Reduce the deer density in the area. Uncommon species of native plants are particularly 
susceptible to deer herbivory. 

 
Location 

 

Municipalities: North Coventry Township, Union Township, Warwick Township 
USGS quads: Elverson, Pottstown 
Previous CNHI reference: Berks CNAI 2003: “Pine Swamp”; “SP541 / Hopewell Lake Swale”; “French Creek” 
Overlapping Protected Lands: French Creek State Park, State Game Lands #43 
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This site contains two state-rare natural communities along with 
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C3 Core H abitat 

Cl Supporting landscape 
Other Core Habitat 
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South Branch French Creek NHA 
 

PNHP Significance Rank: State 
 

Site Description 
 

This site is located in northern Chester County along the southern edge of State Game Land #43. It 
includes riparian forests and wetlands along South Branch French Creek and a tributary from the North 
which crosses under State Route 23. Much of the drainage area within the Core Habitat has been 
developed as residential, agriculture, and golf course. The northernmost extension of the tributary 
encompasses a Skunk Cabbage – Golden Saxifrage Forest Seep natural community found in the 
largest forested section of the site. Wetlands and riparian forest throughout the site also provide habitat 
for a sensitive species of concern that is not named at the request of the jurisdictional agency 
overseeing its protection. 

 
Species or natural communities of concern that can be found in this NHA include the following: 

 
PNHP Rank1 PA Legal Last 

Species or Natural Community Name  Global State Status1
 Seen Quality2

 

 
Skunk Cabbage - Golden Saxifrage Forest Seep 

 
C 

 
GNR 

 
S4S5 

 
N (N) 

 
8/23/1993 

 
BC 

Sensitive species of concern A3
 S --- --- --- 2008 E 

 
1See the PNHP website (http://www.natura heritage.state.pa.us/RankStatusDef.aspx) for an explanation of PNHP ranks and legal status. A 

legal status in parentheses is a status change recommended by the Pennsylvania Biological Survey. 
2See NatureServe website (http://www.natureserve.org/explorer/eorankguide.htm) for an explanation of quality ranks. 
3This species is not named by request of the jurisdictional agency responsible for its protection. 

 
Threats and Stresses 

 

Degradation of water quality and loss of natural habitat are critical threats to this site. 
 

Specific threats and stresses to the elements present at this site include: 
• Degradation of riparian zones within this NHA threatens the integrity of water quality in South 

Branch French Creek, its tributaries, and adjacent wetlands. The storm water runoff from 
roadways and rural development should be considered a potential source of significant 
contamination. Runoff from these sources has significantly higher levels of pollutants than runoff 
filtered through a natural habitat. 

• Natural succession from open, wet meadow floodplains to shrub and tree dominated habitats 
can eliminate suitable open canopied habitats supporting species of concern. 

• Forest fragmentation due to development or infrastructure activities could result in habitat loss 
and degradation of the site. 

• Exotic invasive plant species threaten to compete with and displace native species. 

Conservation Recommendations 

The majority of this NHA is privately owned. Additional development within the Core Habitat should be 
avoided to protect the sensitive species of concern. This site will be best protected by maintaining the 
integrity of riparian buffers with native vegetation and assuring a consistent hydrologic regime to protect 
wetlands. 
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The following steps are recommended to ensure the persistence of these species at this site: 
• Avoid disrupting the hydrology of the site by draining or filling the wetlands as well as disturbing 

the surface or groundwater hydrology. 
• Maintain open, wet meadow habitats by periodic removal of woody species of plants. This action 

will temporarily help set back succession to a closed canopy habitat and preserve the open, wet 
meadow habitat conditions preferred by species of concern. 

• Protect the riparian zone and repair others that have been degraded by encouraging the growth 
of native vegetation. Careful determination is needed to avoid planting trees in floodplains that 
should remain as open canopied herbaceous wetland habitats. These habitats should be 
maintained in their current open condition, with tree plantings to occur uphill of areas 
containing hydric soils. 

• Avoid fragmenting the existing forests and wetlands with additional buildings or infrastructure. 
The primary conservation concern for this habitat should be to focus on safeguarding the quality 
and expanse of the natural landscape. While providing the primary habitat for the populations of 
species of concern, the natural landscape also helps to protect water quality of the streams that 
drain through this NHA. 

• Control invasive species of plants to prevent native species from being crowded out by 
introduced species. Invasive species removal efforts should focus on reducing the prevalence of 
woody species such as Norway maple, Japanese barberry, common privet, bush honeysuckles, 
Japanese honeysuckle, multiflora rose, autumn olive and winged euonymus. Target pioneer 
populations of invasive plants for immediate and continued removal. It is much easier and more 
effective to keep a place invasive-free than to try and repair a heavily infested habitat. Invasive 
species management should be coordinated by individuals familiar with the native species as well 
as the invasive species present. Continual invasive species monitoring and control will be 
necessary. 

 
Location 

 

Municipalities: East Nantmeal Township, West Nantmeal Township, Warwick Township 
USGS quads: Elverson 
Previous CNHI reference: None 
Associated NHAs: None 
Overlapping Protected Lands: State Game Land #43 
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Bethesda Road Wet Woods NHA 
 
PNHP Significance Rank: State 

 
Site Description 

 

Most of Bethesda Road Wet Woods NHA is part of the Crow’s Nest Preserve, which is owned by the 
Natural Lands Trust. This forested area is part of Hopewell Big Woods, which spans Chester and Berks 
Counties. A number of open fields and other early successional habitat are also found throughout the 
site. Several species of concern have been documented in the open habitats here. 

 
Species or natural communities of concern that can be found in this NHA include the following: 

 
PNHP Rank1 PA Legal Last 

Species or Natural Community Name Global State Status1
 Seen Quality2

 

 
Bushy Aster (Symphyotrichum dumosum) 

 
G5 

 
S1 

 
TU (PE) 

 
10/5/1992 

 
CD 

Bushy Bluestem (Andropogon glomeratus) G5 S3 TU (PR) 9/5/2008 AB 
Dodder (Cuscuta compacta) G5 S2 N (PT) 9/5/2008 C 
Grass-leaved Rush (Juncus biflorus) G5 S2 TU (PT) 9/5/2008 AB 
Nuttalls' Tick-trefoil (Desmodium nuttallii) G5 S2 TU (PT) 9/30/1990 C 
White Milkweed (Asclepias variegata) G5 S1 TU (PE) 6/29/1991 D 

 
1See the PNHP website (http://www.natura heritage.state.pa.us/RankStatusDef.aspx) for an explanation of PNHP ranks and legal status. A 

legal status in parentheses is a status change recommended by the Pennsylvania Biological Survey. 
2See NatureServe website (http://www.natureserve.org/explorer/eorankguide.htm) for an explanation of quality ranks. 

 
Bushy aster is located throughout the eastern 
United States from Maine west to Wisconsin and 
south to Florida and Texas. It occurs through some 
parts of Canada as well. Most occurrences in 
Pennsylvania have been documented in the 
southeastern counties. Bushy aster is most often 
found in open habitat and along shrubby edge habitat. 

 

Bushy bluestem is found along the entire southern 
United States and much of the Atlantic Coast as far 
north as Massachusetts. In Pennsylvania, it has been 
documented in the southeastern and southwestern 
corners of the state. This grass species is found in 
open habitats with moist soil. 

 
Dodder is a parasitic plant found from New 
Hampshire west to Wisconsin and south to Florida 
and Texas. It is considered a nuisance species 
throughout much of the southern portion of its range. 
In Pennsylvania it has mostly been documented in the 
south central and southeastern counties. Dodder is 
most often found in open fields and shrubby disturbed 
or man-made habitats. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
White milkweed (Asclepias variegata)  
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Grass-leaved rush has been documented from Massachusetts west to Michigan and south to Florida 
and Arizona. This species is found in open wet habitats throughout the state, but most populations 
occur in the southeastern counties. 

 
Nuttall’s tick-trefoil is at the northern edge of its range in Pennsylvania. It is found from New Jersey 
west to Illinois and south to Florida and Texas. It has been documented mostly in the southeastern 
corner of the state. This species is found on dry, open hillsides, utility right-of-ways and other open 
habitats. 

 
In the United States, white milkweed is found in Massachusetts and New York south to Florida and 
Texas. It is more common in the southern portions of its range. In Pennsylvania, it is found in several 
counties in the eastern part of the state. White milkweed prefers dry, open habitat. 

 
Threats and Stresses 

 

Succession is the main threat to the patchy open habitats that are found at this site. Deer density is high 
in this area and heavily browsed vegetation is evident. Invasive species are found in many parts of this 
NHA. Specific threats and stresses to the elements present at this site include the following: 

• Succession that is not controlled by mowing or other methods of disturbance will likely cause 
the habitat to become unsuitable for the species of concern to be able to persist at this site. 

• Herbicide use along the road and right-of-ways may cause direct mortality to the species of 
concern. 

• Over-browsing by white-tailed deer impacts all the native vegetation and structure of the 
habitat. 

• Invasive species can take over portions of the habitat currently used by the species of concern 
and other native species. 

 
Conservation Recommendations 

 

Maintain the existing forested habitat that is part of the large forested area in this region. Any 
disturbances done to prevent succession in the open habitats should be done in a way to support native 
species and limit the spread of invasive species. Reduce the white-tailed deer density throughout this 
NHA to attempt to reverse the damage currently being done by over browsing. The following steps are 
recommended to ensure the persistence of these species at this site: 

• The species of concern at this site require open habitat that needs to be maintained. The needs 
of this species should be considered when planning the timing and frequency of maintenance. 

• Limit herbicide use to situations where it is necessary, such as to control invasive species. 
• Reduce the current deer density and continue to monitor and maintain the population at a level 

that is able to be supported by the landscape. 
• Attempt to control the introduction and spread of invasive species. Remove invasives when 

possible, especially species that have not yet established a stronghold, which will be easier and 
more effective than targeting established populations. 

 
Location 

 

Municipalities: Warwick Township 
USGS quads: Elverson 
Previous CNHI reference: None 
Associated NHAs: None 
Overlapping Protected Lands: Natural Lands Trust 
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Rock Run Thicket NHA 

PNHP Significance Rank: State 

Site Description 

This NHA is located just east of Harmonyville in northern Chester County and includes about a one and 
a half mile stretch of oak forests and wetlands along Rock Run. These riparian forested habitats support  
a population of sweet bay magnolia, a state threatened tree species, and a sensitive species of 
concern which cannot be named at the request of the jurisdictional agency overseeing its protection. 

 
Species or natural communities of concern that can be found in this NHA include the following: 

 
PNHP Rank1 PA Legal Last 

Species or Natural Community Name  Global State Status1
 Seen Quality2

 

 
Sweet Bay Magnolia (Magnolia virginiana) 

 
 
 

G5 
 

S2 
 

PT (PT) 
 

10/12/1992 
 

D 
Sensitive species of concern A3

 S --- --- --- 6/5/2006 E 

 
1See the PNHP website (http://www.natura heritage.state.pa.us/RankStatusDef.aspx) for an explanation of PNHP ranks and legal status. A 

legal status in parentheses is a status change recommended by the Pennsylvania Biological Survey. 
2See NatureServe website (http://www.natureserve.org/explorer/eorankguide.htm) for an explanation of quality ranks. 
3This species is not named by request of the jurisdictional agency responsible for its protection. 

 
Threats and Stresses 

 

Degradation of water quality and loss of natural forest and 
wetland habitat are critical threats to this site. 

 

Specific threats and stresses to the elements present at 
this site include: 

• Degradation of riparian zones within this NHA 
threatens the integrity of water quality in Rock 
Run and its adjacent wetlands. The storm water 
runoff from roadways and rural development 
should be considered a potential source of 
significant contamination. Runoff from these 
sources has significantly higher levels of pollutants 
than runoff filtered through a natural habitat. 

• Natural succession from open, wet meadow 
floodplains to shrub and tree dominated habitats 
can eliminate suitable open canopied habitats 
supporting the sensitive species of concern. 

• Forest fragmentation due to development or 
infrastructure activities could result in habitat loss 
and degradation of the site. Forest habitat should 
be maintained to preserve the population of sweet 
bay magnolia. 

• Exotic invasive plant species threaten to compete 
with and displace native species. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sweet Bay Magnolia 
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Conservation Recommendations 
 

The majority of this NHA is privately owned. Additional development within the Core Habitat should be 
avoided to protect sweet bay magnolia and the sensitive species of concern. This site will be best 
protected by maintaining the integrity of riparian buffers with native vegetation and assuring a consistent 
hydrologic regime to protect wetlands. 

 
The following steps are recommended to ensure the persistence of these species at this site: 

• Avoid disrupting the hydrology of the site by draining or filling the wetlands as well as disturbing 
the surface or groundwater hydrology. 

• Maintain open, wet meadow habitats by periodic removal of woody species of plants. This action 
will temporarily help set back succession to a closed canopy habitat and preserve the open, wet 
meadow habitat conditions preferred by species of concern. 

• Protect the riparian zone and repair others that have been degraded by encouraging the growth 
of native vegetation. Careful determination is needed to avoid planting trees in floodplains that 
should remain as open canopied herbaceous wetland habitats. These habitats should be 
maintained in their current open condition, with tree plantings to occur uphill of areas 
containing hydric soils. 

• Avoid fragmenting the existing forests and wetlands with additional buildings or infrastructure. 
The primary conservation concern for this habitat should be to focus on safeguarding the quality 
and expanse of the natural landscape. While providing the primary habitat for the populations of 
species of concern, the natural landscape also helps to protect water quality of the streams that 
drain through this NHA. 

• Control invasive species of plants to prevent native species from being crowded out by 
introduced species. Invasive species removal efforts should focus on reducing the prevalence of 
woody species such as Norway maple, Japanese barberry, common privet, bush honeysuckles, 
Japanese honeysuckle, multiflora rose, autumn olive and winged euonymus. Target pioneer 
populations of invasive plants for immediate and continued removal. It is much easier and more 
effective to keep a place invasive-free than to try and repair a heavily infested habitat. Invasive 
species management should be coordinated by individuals familiar with the native species as well 
as the invasive species present. Continual invasive species monitoring and control will be 
necessary. 

 
Location 

 

Municipalities: South Coventry Township, Warwick Township 
USGS quads: Pottstown 
Previous CNHI reference: Rock Run Thicket 
Associated NHAs: None 
Overlapping Protected Lands: Agricultural Easement 
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Trythall Woods NHA 
 
PNHP Significance Rank: State 

 
Site Description 

 

Trythall Woods NHA is owned by Natural Lands 
Trust as part of the Crow’s Nest Preserve.  This 
preserve is located in northern Chester County on the 
southern end of the area known as Hopewell Big Woods, 
which is a large expanse of forest that stretches into Berks 
County. The majority of this NHA is forested, with a series 
of seeps in the forest north of Northside Road. French 
Creek flows along the northern end of the NHA and a 
small tributary runs through the southern end. Several 
fields are found in the northern portion of this NHA. The 
early successional habitat supports a population      of swamp 
lousewort, a plant species of concern. Small openings near 
an old quarry also provide habitat for this species. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Swamp lousewort (Pedicularis lanceolata) 

 
Species or natural communities of concern that  can be found in this NHA include the following: 

 
PNHP Rank 1 PA Legal Last 

Species or Natural Community Name Global State Status1 Seen Quality2
 

 
Swamp Lousewort (Pedicularis lanceolata) 

 
G5 

 
S1S2 

 
N (PE) 

 
10/8/1995 

 
C 

 

1See the PNHP website (http://www.naturalheritage.state.pa.us/RankStatusDef.aspx) for an explanation of PNHP ranks and legal status. 
A legal status in parentheses is a status change recommended  by the Pennsylvania Biological Survey. 

2See NatureServe website (http://www.natureserve.org/explorer/eorankguide.htm) for an explanation of quality ranks. 
 
Swamp lousewort has a range from southern New England west into the Dakotas and south into 
Arkansas and Georgia. In Pennsylvania, it occurs mostly in the southern and northwestern counties, 
where it grows in calcareous wetlands, including boggy meadows, marshes, swamps, and fens. 

 
Threats and Stresses 

 

Fragmentation of the intact forested habitat would alter species composition and allow for the 
introduction of invasive species.  Changes in hydrology can negatively   affect streams, wet forest, and 
seep habitats. Succession that is not controlled by some form of maintenance would likely fill in the 
open fields and edge habitats with woody species. Excessive deer browsing may be a threat in some 
locations. 

 
Specific threats and stresses to the elements present at this site include: 

• Logging, development, or other major activities will further fragment the existing forest and  
alter the conditions of the habitat. Disturbances will also open areas that will be easily colonized 
by invasive species. 

• Succession of the open grassy fields and shrubby edges may cause the habitat used by 
swamp lousewort to become overgrown and shaded by woody species. 

• Changes in hydrology may make the habitat unsuitable to the species of concern found here by 
either flooding or drying the wet areas. 
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• Invasive species are present at this site and may displace native vegetation, including species of 
concern. 

• Over-browsing by white-tailed deer impacts all the native vegetation and structure of the 
habitat. 

 
Conservation Recommendations 

 

Trythall Woods NHA is mostly owned by Natural Lands Trust (NLT) and managed to protect the 
natural resources found here. The southeastern corner of this NHA is privately owned, which may  
make it a challenge to manage this site as a whole. Limit activities that will disturb the forested habitat 
and create fragmentation. Continue to maintain the early successional habitat and field edges. The  
known occurrences of swamp lousewort and its habitat type will be enhanced by creating buffers around 
its habitat, removal of invasive species, and protection of wetland hydrology. 

 
The following steps are recommended to ensure the persistence of these species at this site: 

• Protect the existing forested areas from logging and other large scale disturbance. Keep the 
forest as intact as possible to protect the habitat and species within it. 

• Swamp lousewort requires open habitat that needs to be maintained. The needs of this species 
should be considered when planning the timing and frequency of maintenance. 

• Maintain the existing hydrology. Any activities that occur along the roads should be conducted 
with a consideration for the impact to the flow of water into the nearby wetlands. 

• Attempt to control the introduction and spread of invasive species. Remove invasives when 
possible, especially species that have not yet established a stronghold, which will be easier and 
more effective than targeting established populations. 

• Monitor deer density and maintain it at a level that is able to be supported by the landscape. 
 
 
Location 

 

Municipalities: Warwick Township 
USGS quads: Pottstown, Elverson 
Previous CNHI reference: Trythall Woods 
Associated NHAs: None 
Overlapping Protected Lands: Natural Lands Trust 



 

 



Warwick County Park NHA 

PNHP Significance Rank: Regional 

Site Description 

Warwick County Park is located in northern Chester County in Knauertown, south of Route 23. This 
NHA is located in the forested area of the park. The forest is dominated by beech, oak, birch, and tulip 
poplar. Seeps occur throughout portions of the site that provide habitat for bog bluegrass (Poa 
paludigena), a globally vulnerable plant species of concern. Bog bluegrass is found scattered throughout 
Pennsylvania. It is uncommon in its entire range, which stretches from New York south to North 
Carolina and west to Minnesota and Iowa. This wetland species requires good water quality and neutral 
or calcareous water chemistry. Other wet areas dominated by skunk cabbage occur at this site, and 
Netted chainfern (Woodwardia areolata) has been documented in these areas. Netted chainfern is 
also a wetland species that is found scattered throughout Pennsylvania. Its entire range spans from Nova 
Scotia south to Florida and west to Texas. It is more common in the southern portion of its range. 

 
Species or natural communities of concern that can be found in this NHA include the following: 

 
PNHP Rank1 PA Legal Last 

Species or Natural Community Name  Global State Status1
 Seen Quality2

 

 
Bog Bluegrass (Poa paludigena) 

  
G3 

 
S3 

 
PT (PR) 

 
6/7/2012 

 
C 

Netted Chainfern (Woodwardia areolata)  G5 S2 N (PT) 6/8/1997 BC 
Sensitive species of concern A3

 S -- -- -- 5/22/2012 E 

 
1See the PNHP website (http://www.natura heritage.state.pa.us/RankStatusDef.aspx) for an explanation of PNHP ranks and legal status. A 

legal status in parentheses is a status change recommended by the Pennsylvania Biological Survey. 
2See NatureServe website (http://www.natureserve.org/explorer/eorankguide.htm) for an explanation of quality ranks. 
3This species is not named by request of the jurisdictional agency responsible for its protection. 

 
Threats and Stresses 

 

Disturbances, such as logging and trail widening, may threaten the integrity of this NHA by increasing 
the number of invasive species and altering the drainage patterns that currently maintain the seep and 
wetland habitats present. 

 
Specific threats and stresses to the elements present at this site include: 

• Changes in the currently hydrology could significantly alter the habitat for the plant species of 
concern by making conditions either too wet or too dry to be able to persist at this site. 

• Invasive species are present in this site and may displace native vegetation, including species of 
concern. 

• Over-browsing by white-tailed deer impacts all the native vegetation and structure of the 
habitat. 

• Recreation at this site may cause erosion along existing trails and provide areas of disturbance 
that may be colonized by new populations of invasive species. 

• Logging will further fragment the existing forest and alter the conditions of the habitat needed 
by the species of concern. 
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Conservation Recommendations 
 

This NHA is entirely contained by Warwick County Park, which will offer some protection from large 
scale disturbances. This site is best left in its current condition and should need little active management 
if disturbances are kept to a minimum. 

 
The following steps are recommended to ensure the persistence of these species at this site: 

• Maintain the existing hydrology. Any activities that occur above the seepage area should be 
conducted with a consideration for the impact to the flow of water into the wetlands below. 
Activities such as trail creation, widening, or maintenance may be especially problematic if not 
done properly. 

• Limit the disturbance along existing trails to necessary maintenance. 
• Attempt to control the introduction and spread of invasive species. Remove invasives when 

possible, especially species that have not yet established a stronghold, which will be easier and 
more effective than targeting established populations. Further disturbance within this habitat will 
create additional opening for the establishment and spread of invasive species. 

• Monitor deer density and maintain it at a level that is able to be supported by the landscape. 
• Protect the existing forested areas from logging and disturbance along the forest edge. 

Maintaining as many intact habitats as possible, given the location within a residential area, will 
help to preserve habitat for as many species as possible. 

 
Location 

 

Municipalities: Warwick Township 
USGS quads: Pottstown 
Previous CNHI reference: None 
Associated NHAs: None 
Overlapping Protected Lands: Warwick County Park 
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Conservation Planning for Bog Turtles 
 

Bog turtles (Glyptemys muhlenbergii) are small 
semi-aquatic turtles endemic to the eastern United 
States ranging from Massachusetts and New York 
discontinuously to northern Georgia. In Pennsylvania, 
the bog turtle still occurs in the southeastern corner 
of the state. Bog turtles inhabit slow, shallow, muck- 
bottomed rivulets of sphagnum bogs, calcareous fens, 
marshy/sedge-tussock meadows, spring seeps, wet 
cow pastures, and shrub swamps; the habitat usually 
contains an abundance of sedges or mossy cover. The 
turtles depend on a mosaic of microhabitats for 
foraging, nesting, basking, hibernation, and shelter 
(USFWS 2000). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bog turtle (Glyptemys muhlenbergii) 

 

The species is listed as “Threatened” under the US Endangered Species Act (USFWS 2000) and is 
considered “State Endangered” in Pennsylvania. Due to the threat of illegal collection, detailed location 
information for individual populations cannot be provided. Therefore, the following information is 
provided to guide conservation and development projects within the species known range within 
Pennsylvania. Counties that harbor at least one population of bog turtles are presented below. 
Development projects that are undertaken within portions of this area of southeastern Pennsylvania are 
likely to produce a ‘bog turtle conflict’ through the Pennsylvania Natural Diversity Inventory (PNDI) 
environmental review system. 

 

 
Pennsylvania counties (shaded) that are known to harbor bog turtle populations. 
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Threats and Stresses 
The greatest threat faced by the bog turtle is loss and fragmentation of its habitat.  Specific threats 
include: 

• The bog turtle’s fragile wetland habitat has suffered from direct loss degradation and 
modification through damming, ditching, draining and filling.  Fragmentation of habitat, and the 
corridors between patches of habitat, threaten the long-term viability of bog turtle populations 

• Patches of bog turtle habitat are often fragmented by roads, making the turtles susceptible to 
road mortality as they move between habitat patches 

• Invasive plants such as reed canary grass (Phalaris arundinacea), common reed (Phragmites 
australis), purple loosestrife (Lythrum salicaria), and cattail (Typha sp.) form dense stands that can 
eliminate basking/nesting areas and make movement though the wetland more difficult. 

• Succession of open-canopied emergent wetlands to shrub or forested habitats will impact the 
open nature of high-quality bog turtle habitat. 

• Bog turtles are frequently illegally collected and traded in the black market wildlife trade. 
• Human-subsidized populations of raccoon, opossum, red fox, and striped skunk, all known 

predators of bog turtles or their nests, have swelled throughout the turtles range. 
• Typically, sizes of individual populations are small and potentially subject to greater rates of local 

extinction from the above factors. 
 
Conservation Recommendations 
The USFWS (2001) developed recovery criteria and management. This species benefits the most from 
acquisition or easement and appropriate management of suitable wetland complexes. Specific 
recommendations for bog turtle conservation are as follows: 

• Appropriate management techniques for maintaining open-canopy wetland habitats for bog 
turtles include selective cutting, tree girdling, approved herbicide application, prescribed burning 
(if possible), periodic mowing, sustainable grazing management that supports native plant 
communities (e.g., Morrow et al. 2001) 

• Existing wet meadows should not be modified (i.e. dammed, planted in trees or farmed). The 
wetlands in this area could be improved by active management to setback succession by cutting 
trees and shrubs to maintain wetland openings. Once the open habitat within the historic 
floodplain has been restored, light grazing or infrequent mowing can be effective tools to 
maintain these soggy meadows in their preferred condition. 

• Take into account the presence of legacy sediments at historic milldam locations (Walter and 
Merritts 2008) and appropriately restore the historic floodplain as feasible. Priorities for 
restoration of historic floodplain topography should be where the end result would be a 
functioning wetland habitat. 

• Suppress the establishment and spread of invasive species of plants. Programs to reduce the 
prevalence of invasive species in wetlands will be necessary to prevent their complete 
dominance of critical habitats. Pioneer populations of invasive plants should be targeted for 
immediate and continued removal. It is much easier and more effective to keep a place invasive- 
free than to try and repair a heavily infested habitat. Mechanical (hand pulling, cutting and 
mowing) and chemical (spot herbicide treatment) management techniques may be necessary to 
protect the habitat from colonization by aggressive species. Broadcast application of herbicides 
is not suitable for delicate habitats. Control of invasive species will require extensive and 
continual effort. 

• Determine how best to control invasive alien plants that may degrade habitat. 
• Because this species relies upon open-canopied habitats, programs (e.g. CREP) or local riparian 

buffer ordinances that aim to restore forest should be avoided in areas of suitable habitat. 
• Education of land owners and law enforcement officials may help deter illegal collecting. 



 

To these ends, a Natural Resource Conservation Service (NRCS) program exists that provide incentives 
for development or restoration of habitat on private lands. Through “Working Lands for Wildlife”, 
NRCS can provide financial assistance through the Wildlife Habitat Incentive Program (WHIP) to assist 
private landowners combat habitat fragmentation and degradation to restore bog turtle populations, and 
increase landowner confidence that the conservation practices they volunteer to implement will not 
harm the species or its habitat. Restoration activities will complement the existing NRCS Wetland 
Reserve Program effort to protect bog turtle habitat. Funding for habitat restoration or improvement is 
available through the Wildlife Habitat Incentive Program. 

 
Details about the NRCS Working Lands for Wildlife Program can be found 
at: http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/pa/plantsanimals/?cid=nrcs142p2 018211 

 

Additional inquires about the bog turtle, its habitat, and conservation needs should be directed towards 
the U.S. Fish and Wildlife Service: 

 
U.S. Fish and Wildlife Service 

Pennsylvania Field Office 
315 South Allen Street, Suite 322 

State College, PA 16801-4850 
Phone: 814/234 4090 

http://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/pa/plantsanimals/?cid=nrcs142p2_018211
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