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REPORT SUMMARY  
 

 
 
 

Report Overview  
 

The development of land in Pennsylvania for business and housing has 
created significant economic benefits but has also had negative conse-
quences for the commonwealth’s flora and fauna.  Habitat fragmentation, 
or separating natural habitats into noncontinuous areas, prevents wildlife 
and plants from life-sustaining movement for food, water, mates, and 
other biologically necessary processes.   
 
In response to concerns about habitat fragmentation and its effects on 
Pennsylvania wildlife and plants, the House of Representatives adopted 
House Resolution 2023-87 (HR 87).  HR 87 directs the Legislative Budget 
and Finance Committee (LBFC) to conduct a study on the current status, 
management, and benefits of conservation corridors (also known as wild-
life or migratory corridors).  Conservation connectivity is one scientifically 
backed way to counter habitat fragmentation.  
 
Our report is organized as follows: 
 

• Section I – Objectives, Scope, and Methodology 
• Section II – Perspectives on Conservation Corridors  
• Section III – Wildlife-Vehicle Collisions 
• Section IV – Best Practices in Conservation Connectivity 

 
Our findings, conclusions, and recommendations are summarized on 
pages S-1 through S-5. 
 
 
 

Section II 
Perspectives on Conservation Corridors  
 
All species (humans, flora, and fauna alike) depend on Pennsylvania’s 
outdoors.  Pennsylvania has over 25,000 wildlife and plant species, 11 
ecoregions, and 86,000 miles of streams and rivers.  For Pennsylvania’s 
citizens, outdoor recreation provides health and wellness benefits but is 
also critical to the commonwealth’s economy.  In 2022, outdoor recrea-
tion’s value added to Pennsylvania’s gross domestic product (GDP) was 
$16.9 billion, or 1.8 percent of the commonwealth’s GDP.  Business and 
housing development have also been economic drivers.  However, devel-
opment has caused negative externalities such as habitat fragmentation.  

Objectives and Scope 

Our objectives for the 
study were the following:  

1. To provide perspectives 
on conservation corri-
dors, including but not 
limited to, wildlife 
preservation, human 
safety, and economic 
benefits.  

2. To analyze data related 
to vehicle and wildlife 
collisions on Pennsylva-
nia roadways. 

3. To identify best prac-
tices in developing, es-
tablishing, and funding 
conservation corridors 
in Pennsylvania.     

Our study covered the pe-
riod between January 1, 
2019, and December 31, 
2022.  Further extending 
the scope was necessary 
in some research areas to 
provide better context 
about the subject matter. 
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Habitat fragmentation cuts off species from critical movement between 
areas.   
 
Conservation connectivity can reduce the negative impacts of habitat 
fragmentation by reconnecting “islands” of habitats.  Conservation corri-
dors can mean different things; sometimes, it involves preserving existing 
natural corridors (rivers, mountain ranges, etc.); other times, it is desig-
nating areas as conservation zones or adding on to existing protected 
land (federal, state, or local parks); and other times, it prevents land from 
future development (easements).   
 
Despite the lack of official Pennsylvania public policy regarding the de-
velopment of conservation corridors, we found many state agencies and 
independent commissions implementing conservation connectivity prac-
tices.  The commonwealth agencies and independent commissions in-
clude:  
 

• Department of Agriculture (PDA). 
• Department of Conservation and Natural Resources (DCNR). 
• Department of Environmental Protection (DEP). 
• Department of Transportation (PennDOT). 
• Fish and Boat Commission (PFBC). 
• Game Commission (PGC). 
• Turnpike Commission (PTC). 

 
These agencies and commissions are involved in conservation in different 
ways.  For example, PennDOT has constructed 35 wildlife crossings (un-
derpasses) to make roadways safer for drivers and wildlife.  PTC has con-
structed one wildlife crossing (underpass) and is considering building an 
overpass.   
 
State-owned land presents opportunities to connect adjoining habitats 
for conservation connectivity.  There are currently 3.9 million acres of 
state-owned land managed by DCNR and PGC, including 2.2 million 
acres of state forest (DCNR), 1.5 million acres of state game land (PGC), 
and 295,000 acres of state parks.  
 
The commonwealth agencies and commissions partner with each other 
and other federal and local stakeholders in conservation connectivity.  
Partnership examples include:  
 

• Pennsylvania Wildlife Crossings Strategic Plan and Analytical 
Tools. 

• Pennsylvania Natural Heritage Program.  
• Pennsylvania Statewide Wildlife Action Plan.  
• Conservation Landscape Program.  
• Greenways, Trails, and Recreation Program.  
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Section III 
Wildlife-Vehicle Collisions  
 
Wildlife vehicle collisions (WVCs) are one result of habitat fragmentation.  
When roadways separate habitats, wildlife may be forced to cross road-
ways, putting humans and animals at risk.  In 2022, 4,533 deer-related 
and 217 other animal-related WVCs were reported to PennDOT (4.10 
percent of all crashes reported to PennDOT).  Of the WVCs reported to 
PennDOT, seven resulted in human fatalities.   
 
WVC data is a tool to assist in identifying hotspot areas that may benefit 
from wildlife crossings or other conservation connectivity tools; however, 
in Pennsylvania, WVC data is limited to crashes reported to PennDOT.  
The Pennsylvania Vehicle Code requires reporting all crashes involving 
“death, injury, and/or damage to any one vehicle to such an extent that it 
cannot be driven from the scene without further damage and therefore 
quires towing.”  According to State Farm Mutal Automobile Insurance 
Company estimates, there were 153,387 WVC auto insurance claims filed 
in Pennsylvania (July 1, 2022, through June 30, 2022).  Therefore, we esti-
mated that crash data reported to PennDOT only accounted for about 
three percent of insurance claims estimates.  Because not all WVCs are 
required to be reported, many are unreported.   
 
 
 

Section IV 
Best Practices in Conservation Connectivity  
 
Reviewing conservation connectivity practices in neighboring states (with 
similar landscapes, species, and climates) offered a comparison to gauge 
Pennsylvania’s efforts.  We found that most of the conservation connec-
tivity tools the surrounding states utilize are similar to Pennsylvania’s.  
Through our research, we identified some areas for improvement for the 
commonwealth to consider.  For example, a robust working group was 
established in New Jersey for conservation connectivity collaboration.  
 
We identified best practices in conservation corridor development, in-
cluding wildlife crossings, preserving natural corridors, collaboration, and 
data collection.  We also researched funding options for conservation 
corridors used in other states and potential revenue sources.  
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Recommendations  
 
We recommend: 
 
Recommendations for Executive Action 
 
1. The Governor should create a position to work among and between 

state agencies and independent commissions to direct conservation 
connectivity work in Pennsylvania.  
 

2. The Pennsylvania Department of Transportation should add consid-
erations for wildlife crossings in its long-term planning. 
 

3. The Office of the Governor should convene an official inter-
agency/commission conservation connectivity working group to 
build on existing collaborations (including federal and non-govern-
mental partners). 
 

4. An interagency/commission conservation connectivity working group 
should identify high-priority areas of conservation connectivity in 
Pennsylvania and establish common goals. 

 
Recommendations for Legislative Consideration 
 
5. The General Assembly should consider requiring a study by the LBFC 

after PennDOT implements the “Pennsylvania Wildlife Crossings Stra-
tegic Plan and Analytical Tools” to provide an update on where 
Pennsylvania is at in implementing conservation connectivity proce-
dures.  
 

6. If the General Assembly deems expanding commonwealth-owned 
land a public policy priority in conservation connectivity, it should 
consider, at a minimum, an inflation adjustment to the Pennsylvania 
Game Commission's $400 per acre land acquisition limit.  
 

7. The General Assembly should consider requiring auto insurance car-
riers to track and provide state transportation agencies with annual 
data identifying wildlife-vehicle collision locations in Pennsylvania to 
identify hotspots.      
 

8. The General Assembly should consider requiring commonwealth 
agencies, independent commissions, contractors, etc., who remove 
animal carcasses from roadways to centrally track the data, including 
coordinates of where animal carcasses were removed, to aid in iden-
tifying wildlife-vehicle collision hotspots. 
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9. If deemed a public policy priority, the General Assembly should con-
sider funding to develop new and preserve existing conservation cor-
ridors.  
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SECTION I   
OBJECTIVES, SCOPE, AND METHODOLOGY 
 
 
 

 

Objectives 
 
On April 25, 2023, the Pennsylvania House of Representatives adopted 
House Resolution 2023-87 (HR 87).  The resolution pertained to the sta-
tus, management, and benefits of conservation corridors (wildlife or mi-
gratory corridors).  HR 87 was adopted by the Legislative Budget and Fi-
nance Committee (LBFC) officers as a staff project on June 21, 2023.  As a 
matter of practice, once the officers adopt a project, staff develop objec-
tives to answer the resolution’s intent and to guide planning efforts fur-
ther.  The objectives for this study were as follows:  
 

1. To provide perspectives on conservation corridors, including but 
not limited to wildlife preservation, human safety, and economic 
benefits.    
 

2. To analyze data related to vehicle and wildlife collisions on Penn-
sylvania roadways. 
 

3. To identify best practices in developing, establishing, and fund-
ing conservation corridors in Pennsylvania.   

 
 
 

Scope 
 
Our study covered January 1, 2019, and December 31, 2022.  In some re-
search areas, further extending the scope was necessary to provide better 
context about the subject matter. 
 
 
 

Methodology  
 
To develop an understanding of conservation corridors, we conducted 
preliminary research and information gathering regarding habitat frag-
mentation and habitat connectivity.  We also conducted research specific 
to conservation connectivity practices in Pennsylvania, including threats 
to native species, the economic impact of outdoor recreation, wildlife 
crossings, state agencies and independent commissions involved in con-
servation, other stakeholders, and existing partnerships.  In addition to 
our research, we interviewed federal and state government officials, 

Why we conducted 
this study… 

The Pennsylvania House 
of Representatives 
adopted House Resolu-
tion 2023-87 (HR 87) on 
April 25, 2023, and the 
officers of the Legislative 
Budget and Finance 
Committee adopted the 
resolution as a staff pro-
ject on June 21, 2023. 
 
HR 87 directs the LBFC 
to conduct a study and 
issue a report on the sta-
tus, management, and 
benefits of conservation 
corridors in the com-
monwealth.  
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academicians, researchers, land trust staff, and other conservation stake-
holders to gain an understanding of current conservation connectivity 
practices utilized in the commonwealth.  
 
To examine the impact of wildlife-vehicle collisions (WVC), we reviewed 
the Pennsylvania Department of Transportation (PennDOT) annual crash 
statistics reports.  The crash data was submitted to PennDOT from traffic 
crash reports submitted to PennDOT by state, county, municipal, and 
other law enforcement agencies, as specified in the Pennsylvania Vehicle 
Code (75 Pa.C.S., Chapter 37, Subchapter C).  We also utilized the raw 
crash data for geographic information system (GIS) analysis.  We did not 
audit the crash data and assumed it to be accurate for our report.   
 
Our research made it clear the crash data reported to PennDOT is not a 
complete count of total WVCs.  We attempted to retrieve vehicle insur-
ance claims data; however, only one insurer in Pennsylvania tracks wild-
life-specific claims.  We reviewed this insurance company’s publicly avail-
able analysis (as it determines additional data to be proprietary).  We also 
reviewed studies on roadway carcass data because research conducted in 
other states has shown that carcass data may provide additional infor-
mation than crash data.  
 
To gauge Pennsylvania’s conservation corridor efforts compared to peer 
states, we examined programs in Pennsylvania’s surrounding states: (1) 
New Jersey, (2) Ohio, (3) Delaware, (4) Maryland, (5) New York, and (6) 
West Virginia.  We selected these states based on geographic location 
and similar ecological climates.  To complete this analysis, we examined 
conservation corridor studies and other reports published by the states.  
 
To develop best practices in conservation corridors, we reviewed and 
summarized research conducted by experts with science-backed evi-
dence of success.  The research included best practices for developing 
human-established corridors, preserving natural or existing corridors, col-
laboration and partnerships, and data collection and analysis. 
 
Finally, we reviewed a comprehensive report on funding options for con-
servation corridors commissioned by Pew Charitable Trusts.  This report 
was beneficial in determining revenue options for conservation corridors 
and funding used in other states.  
 
 
 

Frequently Used Abbreviations  
and Definitions  
 
This report uses several abbreviations for government-related agencies, 
terms, and functions.  These abbreviations are defined as follows:  
 



LEGISLATIVE BUDGET AND FINANCE COMMITTEE 
                         HR 87: Current Status of Conservation Connectivity in Pennsylvania 

 

 
Page 3 

Abbreviation Name Definition 
BEA Bureau of Economic 

Analysis 
A bureau of the United States Department of 
Commerce that provides economic and industry 
statistics. 

CHANJ Connecting Habitats 
Across New Jersey 

A New Jersey program designed to prioritize land 
protection, inform habitat restoration and man-
agement, and guide mitigation of road barrier ef-
fects on wildlife and their habitats. 

DCNR Department of Conser-
vation and Natural Re-
sources 

The state agency is responsible for maintaining 
and preserving the state's state parks and forests, 
providing information on the state's natural re-
sources, and working with communities to benefit 
local recreation and natural areas. 

DEP Department of Environ-
mental Protection 

The state agency responsible for protecting 
and preserving the land, air, water, and public 
health through enforcement of the state’s envi-
ronmental laws. 

FHWA Federal Highway Admin-
istration 

A division within the United States Department of 
Transportation that supports state and local gov-
ernments in designing, constructing, and main-
taining the nation’s highway system. 

NRCS Natural Resource Con-
servation Service 

An agency of the United States Department of 
Agriculture that provides technical assistance to 
farmers and other private landowners and manag-
ers.  

PDA Pennsylvania Depart-
ment of Agriculture 

The state agency is responsible for ensuring a safe 
and sustainable supply of food and agricultural 
products, protecting the environment, and pro-
moting Pennsylvania’s agriculture.  

PennDOT Pennsylvania Depart-
ment of Transportation 

The state agency is responsible for maintaining 
and constructing Pennsylvania state roads and 
highways.  

PGC Pennsylvania Game 
Commission 

The independent commission is responsible for 
wildlife conservation and management. 

PFBC Pennsylvania Fish & Boat 
Commission 

The independent commission is responsible for 
conserving aquatic species, amphibians, and rep-
tiles and providing fishing and boating opportuni-
ties. 

PNDI Pennsylvania Natural Di-
versity Inventory 

An inventory system of Pennsylvania’s rare and 
threatened species. 

PNHP Pennsylvania Natural 
Heritage Program 

A public-private partnership that gathers and 
maintains ecological data to help with conserva-
tion and land-use planning.  

PTC Pennsylvania Turnpike 
Commission 

The independent commission is responsible for 
the management of the Pennsylvania Turnpike.  

SGCN Species of Greatest Con-
servation Need 

Species that need conservation action to prevent 
them from becoming too rare or expensive to re-
store. 
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Abbreviation Name Definition 
SWAP State Wildlife Action 

Plan 
An assessment of wildlife and habitats that need 
conservation action.    

WVC Wildlife-Vehicle Collision A vehicular accident between a vehicle and wild-
life is sometimes called “animal-vehicle collision” 
or AVC. 

FWS United States Fish and 
Wildlife Service 

An agency of the United States Department of the 
Interior that oversees fish, wildlife, and natural 
habitats.  

USDA United States Depart-
ment of Agriculture 

The Department of Agriculture is the U.S. govern-
ment agency that administers federal food pro-
duction and rural life programs.  The department's 
principal duty is to aid farmers, but it also serves 
consumers through its food assistance and in-
spection programs. 

CWD Chronic Wasting Disease A disease found in deer, elk, and moose that dam-
ages portions of the brain and can cause progres-
sive loss of body condition, behavioral changes, 
excessive salivation, and death. 

 
 

Throughout this report, we also use technical and scientific terms.  These 
terms are defined as follows:  
 

Term Definition 

Adaptation Any heritable trait that plants or animals survive and reproduce in their envi-
ronment. 

Culvert A tunnel carrying a stream or open drain under a road or railroad. 
Degradation When the condition of a habitat declines due to factors such as pollution, in-

vasive species, and over-utilization of natural resources.  
Easement A right to cross or otherwise use someone else’s land for a specified purpose. 

Ecoregions An area is defined by its environmental conditions, especially climate, land-
forms, and soil characteristics.   

Exclusionary Fenc-
ing 

A sturdy, meshed barrier that prevents animals from moving between areas.  

Functional Connec-
tivity 

Determining how well a landscape allows for the movements of organisms 
and processes (i.e., seed dispersal, breeding migrations, and genetic ex-
change). 

Gene Flow The transfer of genetic material from one population to another.  
Genetic Diversity The biological variation that occurs in species.  

Habitat Connectiv-
ity 

The state of connected structural landscape features enables access between 
places via a continuous route. 

Habitat Fragmenta-
tion 

The process in which a large expanse of habitat is separated into smaller, un-
connected patches of land. 

Invasive Species An organism that is not indigenous or native to a particular area.  
Listed Species Species listed as either threatened or endangered, nationally or statewide. 
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Term Definition 
Native Species  An organism within its known range occurs naturally in a given habitat.  

Outdoor Recreation Any leisure activity conducted in a natural setting.  
Pollinators An insect or other agent that conveys pollen to a plant allows ferritization.  

Right-of-Way The legal right, established by usage or grant, to pass along a specific route 
through grounds or property belonging to another.  

Riparian Buffer An area adjacent to a stream, lake, or wetland that contains trees, shrubs, or 
other perennial plants is managed differently from the surrounding landscape. 

Seed Dispersal The movement, spread, or transport of seeds away from the parent plant.  
Species A group of living organisms consisting of similar individuals capable of ex-

changing genes or interbreeding.  
Structural Connec-

tivity 
Considers the physical characteristics that support or impede a connected nat-
ural landscape. 

Ungulate A hoofed mammal.  
Urbanization The process of making an area more urban. 
Urban Sprawl The uncontrolled expansion of urban areas.  

Wildlife Crossing Structures that allow animals to cross over or under human-made barriers 
such as roads or railroads.  

Wildlife Corridor A feature of the landscape or seascape that provides habitat connectivity and 
allows for native species movement or dispersal. 
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SECTION II 

PERSPECTIVES ON CONSERVATION CORRIDORS 

 
 
 

Overview 
 

ennsylvania has always been a place rich in natural resources.  Penn-
sylvania’s name translates to “Penn’s Woods” in Latin.  The im-

portance of Pennsylvania’s natural resources is enshrined in the com-
monwealth’s constitution.  Article I, Section 27 of the Pennsylvania Con-
stitution states: 
 

“The people have a right to clean air, pure water, and to 
the preservation of the natural, scenic, historic and es-
thetic 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.” 

 
In many ways, Penn’s woods have been an asset to the commonwealth, 
from recreation to habitats for tens of thousands of species to economic 
impacts.  All species (humans, flora, and fauna alike) depend on Pennsyl-
vania’s outdoors.  Not only does outdoor recreation have health and 
wellness benefits, but it is also critical to the state economy.  In 2022, 
outdoor recreation’s value added to Pennsylvania’s gross domestic prod-
uct (GDP) was $16.9 billion, or 1.8 percent of the commonwealth’s GDP. 
 
Centuries of industrialization and development have negatively impacted 
Pennsylvania’s native species, including habitat fragmentation or the sep-
aration of natural habitats.  Habitat fragmentation cuts off species from 
critical movement between areas.  Not only can fragmentation prevent 
species from reaching water, food, and mates, but it also prevents neces-
sary biological processes.  Fragmentation can disrupt gene flow or when 
genetic material moves from one population to another. 1  Reduced or 
nonexistent gene flow disrupts genetic diversity, which “gives wild popu-
lations their best chance at long-term survival.” 2  
 
House Resolution 2023-87 (HR 87) directed LBFC staff to focus on con-
servation corridors and consider a conservation strategy to mitigate the 

 
1 Evolution 101: Mechanism:  The Processes of Evolution.  University of California Berkeley, Museum of Paleontology.  
June 2020. 
2 Preserving Genetic Diversity Gives Wild Populations Their Best Chance at Long-Term Survival.  National Oceanic and 
Atmospheric Administration.  November 2021.  

P 
Fast Facts… 

 Pennsylvania agen-
cies and independent 
commissions oversee 
a total of 3.9 million 
acres of land, includ-
ing 2.2 million acres 
of state forests, 1.5 
million acres of state 
game lands, and 
295,000 acres of 
state parks, and 
maintain nearly 
40,000 miles of 
roadway. 
 

 The 2015-2025 Penn-
sylvania State Wild-
life Action Plan 
(SWAP) identified 
664 species of great-
est conservation 
need.  
 

 The outdoor recrea-
tion sector is associ-
ated with 164,344 
(2.7 percent) of 
Pennsylvania’s jobs.  
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impacts of habitat fragmentation.  Conservation corridors can mean dif-
ferent things; sometimes, it involves preserving existing natural corridors 
(rivers, mountain ranges, etc.); other times, it is designating areas as a 
conservation zone or adding on to existing protected land (federal, state, 
or local parks); and other times, it is preventing land from future develop-
ment (easements).   
 
Despite the lack of official public policy requiring the development or im-
plementation of conservation corridors, we found many stakeholders at 
the federal, state, and local levels, directly and indirectly, employing con-
servation corridor practices as part of other conservation efforts and 
mandated requirements.  At the commonwealth level, we found multiple 
state agencies and independent commissions working on aspects of con-
servation connectivity.  While existing partnerships between agencies and 
commissions and interconnected work exist, we found that fragmented 
commonwealth entities and jurisdictions made it challenging to capture 
the totality of the conservation connectivity work being done.  
 
The Pennsylvania Department of Transportation (PennDOT) has con-
structed 35 wildlife crossings to make roadways safer for drivers and 
wildlife.  We found that PennDOT’s current planning process for wildlife 
crossings is more reactive as it does not consider crossings in its longer-
term planning process.  PennDOT’s upcoming projects are based on age 
needs in traffic, maintenance, safety, and infrastructure.  Wildlife-vehicle 
collision (WVC) factors are not considered until later in the project plan-
ning process.  
 
In December 2023, the Federal Highway Administration (FHWA) an-
nounced the award of a Wildlife Crossing Pilot Program grant for the 
Pennsylvania Wildlife Crossings Strategic Plan and Analytical Tools pro-
gram.  The grant was awarded to PennDOT and other commonwealth 
partners to develop comprehensive strategic plans for wildlife crossings.  
The program has three phases and is expected to be completed by De-
cember 2027.  
 
State-owned land presents opportunities to connect adjoining habitats 
for conservation connectivity.  For example, the Pennsylvania Game Com-
mission (PGC) sometimes considers acquiring land adjacent to its current 
State Game Lands.  However, PGC is currently limited to a purchase price 
of $400 per acre, which has remained unchanged since the 1980s.  
 
This section overviews the commonwealth agencies and commissions 
most involved in conservation connectivity work, identifies other stake-
holders, and highlights existing partnerships.  It will conclude with identi-
fied areas of conservation corridor needs and limitations with existing 
mapping.  
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Recommendations 
 
Recommendations for Executive Action 
 
1. The Governor should create a position to work among and between 

state agencies and independent commissions to direct conservation 
connectivity work in Pennsylvania.  
 

2. The Pennsylvania Department of Transportation should add consid-
erations for wildlife crossings in its long-term planning. 

 
Recommendations for Legislative Consideration 
 
1. The General Assembly should consider requiring the LBFC to conduct 

a study after PennDOT implements the “Pennsylvania Wildlife Cross-
ings Strategic Plan and Analytical Tools” to provide an update on 
where Pennsylvania is implementing conservation connectivity pro-
cedures.  
 

2. If the General Assembly deems expanding commonwealth-owned 
land a public policy priority in conservation connectivity, it should 
consider, at a minimum, an inflation adjustment to the Pennsylvania 
Game Commission's $400 per acre land acquisition limit.  

 
 

Issue Areas 
 

 
 

A. Conservation Corridors, Connectivity, and 
Continuity 

 
Pennsylvania has over 25,000 native animal and plant species and diverse 
habitats. 3  As shown in Exhibit 1, Pennsylvania has 11 areas with similar 
environmental conditions known as ecoregions.   
 

 
3 See https://waterlandlife.org/wildlife-pnhp/species-at-risk-in-pennsylvania/#:~:text=Pennsylva-
nia's%20more%20than%2025%2C000%20native%20species%20face%20many%20challenges, Accessed February 27, 
2024.  
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Exhibit 1 
 

Pennsylvania’s Ecoregions  
 

 
 

Source:  Pennsylvania Department of Conservation and Natural Resources.   
 

 
Pennsylvania also has many different waterways, as the commonwealth 
has 86,000 miles of streams and rivers (second only to Alaska). 4  Pennsyl-
vania has five major basins and additional smaller watersheds (shown in 
Exhibit 2).  
 

 
4 Prevention and Management on Stream, Pennsylvania’s Geography and Meteorology.  Pennsylvania Department of 
Environmental Protection.  
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Exhibit 2 
 

Pennsylvania’s Watersheds and Basins 
 

 
 
Source:  Pennsylvania Department of Conservation and Natural Resources.   

 
 
Economic Impact of Outdoor Recreation.  According to data from the 
United States Department of Commerce’s Bureau of Economic Analysis 
(BEA), in 2022, outdoor recreation’s value added to Pennsylvania’s gross 
domestic product was $16.9 billion, or 1.8 percent of the common-
wealth’s GDP.5  Pennsylvania is the eighth-largest outdoor recreation 
economy in the country. 6  Exhibit 3 shows the BEA’s breakdown of value-
added outdoor recreation activities in Pennsylvania. 7 
 

 
5 BEA defines value added as “consists of the gross output of an industry less its intermediate inputs; the contribution 
of an industry to gross domestic product.”  Outdoor Recreation Satellite Account (ORSA) - 2022 Pennsylvania.  United 
States Department of Commerce, Bureau of Economic Analysis.  November 2023. 
6 Growing Outdoor Recreation for Pennsylvania: Conclusions Report and Roadmap for the Future.  Pennsylvania Depart-
ment of Conservation and Natural Resources, Office of Outdoor Recreation.  2023. 
7 Outdoor Recreation Satellite Account (ORSA) - 2022 Pennsylvania.  United States Department of Commerce, Bureau 
of Economic Analysis.  November 2023.  
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Exhibit 3 
 

Value-Added Outdoor Recreation Activities in Pennsylvania  
2022 

 
 
Source:  Developed by LBFC staff from information obtained from the United States Department of Commerce.  

 
 
The outdoor recreation sector also employs 164,344 (or 2.7 percent) indi-
viduals. 8  

 
 
Threats to Pennsylvania’s Wildlife  

 
The 2015-2025 Pennsylvania Statewide Wildlife Action Plan (SWAP) high-
lights many threats impacting the commonwealth’s wildlife.  Examples 
include residential and commercial development, pollution, climate 
change, severe weather, energy production, and mining.  Of these im-
pacts, the SWAP notes the most significant threat to Pennsylvania’s spe-
cies of greatest conservation needs (SGCN) is residential and commercial 
development: 
 

The loss of natural habitat is due largely to the consump-
tion of open space and wildlife habitats by sprawling hu-
man development.  Although the population of Pennsyl-
vania has not increased substantially, the amount of sub-
urban and urban land consumed by development 

 
8 BEA employment data “consists of all wage-and-salary jobs in which workers are engaged in the production of [out-
door recreation] goods and services.”  

Supporting: activities that contribute to the core activi-
ties, such as construction, travel and tourism, local trips, 
and government expenditures.  

Other: activities include those that take place outside, 
such as gardening and outdoor concerts.   

Conventional: activities include traditional outdoor ac-
tivities, such as camping, hiking, boating, and hunting.  
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continues to increase uncontrolled sprawl and the result-
ing habitat loss and degradation are now the number 
one threat to wildlife in the [commonwealth]. 
 

Residential and commercial development has negatively affected Penn-
sylvania native species and migrating species who use Pennsylvania as a 
thruway.  Development and roadways have led to habitat fragmentation 
or the separation of natural habitats.  Habitat fragmentation happens 
when: 
 

Roads, fences, dams, urban areas, or other aspects of hu-
man development encroach on natural habitats or cut 
off migration routes, leaving animals trapped in small or 
isolated sections of their natural range.  When wildlife 
populations are left with only islands or patches of habi-
tat set aside in protected areas, such as national parks, 
they are at a greater risk of starvation, inbreeding, and 
death. 9 

 
Though Pennsylvania has the third-largest rural population, the com-
monwealth has also experienced urbanization and the expansion of cities 
and towns in suburban and rural areas. 10  Exhibit 4 shows urban areas in 
Pennsylvania as of 2020.  
 
 

 
9 The Road to Recovery: How Wildlife Corridors are Smart Economic Investments.  Center for Large Landscape Conser-
vation.  
10 See https://www.census.gov/newsroom/press-releases/2022/urban-rural-popula-
tions.html#:~:text=The%20states%20or%20territory%20with,Pennsylvania%20(3%2C061%2C630), Accessed April 24. 
2024.  
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Exhibit 4 
 

Pennsylvania Urban Areas 
2020 

 

 
 
Source:  Pennsylvania State Data Center.    
 
 

Rural areas are not immune to development; as noted in the SWAP, 
“some rural counties have seen an increase in housing units exceeding 20 
percent in recent decades.” 
 
Quantifying the exact impact of habitat fragmentation on all wildlife spe-
cies is difficult as there are many other variables and species-specific 
threats.  Researchers have noted that other threats (climate change, inva-
sive species, overhunting, pollution, and altered disturbance regimes) are 
“exacerbated by fragmentation.”11 Through conservation actions com-
pleted under the previous SWAP (2005-2015 Pennsylvania Statewide 
Wildlife Action Plan), 150 wildlife species were removed from the SGCN 
list.  However, Exhibit 5 shows 178 species were added in 2015.   

 
 

 
11 Haddad, Nick, et al.  Habitat Fragmentation and Its Lasting Impact on Earth’s Ecosystems.  Sci Adv.  March 2015.   
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Exhibit 5 
 

Changes in Pennsylvania Species of Greatest Conservation Need 
2005 to 2015 

 
 Total in  

2015 
Maintained from 

2005 
Removed Since 

2005 
New in  
2015 

Birds 90 67 12 23 
Mammals 19 14 7 5 

Fishes 65 54 22 11 
Reptiles 22 20 2 2 

Amphibians 18 12 1 6 
Invertebrates 450 319 106 131 

Total 664 486 150 178 
 
Source:  Developed by LBFC staff from information obtained from the 2015-2025 Pennsylvania State Wildlife Action 
Plan. 
 
 

As noted in the SWAP, “a focus on habitat connectivity, water quality, and 
invasive species is among the many options to increase resilience for 
wildlife populations.”  This report focuses on one such solution: improved 
habitat connectivity.   

 
 
Threats to Pennsylvania’s Plants 
 
Pennsylvania has approximately 3,000 plant species, two-thirds consid-
ered native to the commonwealth.  Of the Pennsylvania native plants, 582 
are classified in various classifications, as defined by the Pennsylvania 
Code, Title 17, Chapter 45. 12  As shown in Exhibit 6, the number of classi-
fied plants has decreased from 1993 to 2022 (by 3.64 percent). 
 
 

 
12 Classified plants differ from unlisted plant species or species native to the Commonwealth, presently capable of 
sustaining their populations successfully, not in need of protection currently, and currently not included in classifica-
tions under this chapter. 
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Exhibit 6 
 

Changes in the Number of Pennsylvania’s Classified Plants 
1993 to 2022 

 
Title 17, Chap-
ter 45 Status Definition 1993 2022 % Change 
Extirpated A classification of plant species the department believes to be 

extinct within the commonwealth.  The plants may or may not 
exist outside the commonwealth.  If plant species classified as 
Pennsylvania Extirpated are found to exist, the species automati-
cally will be considered to be classified as Pennsylvania Endan-
gered. 

106 102 (-3.77) 

Endangered A classification of plant species that are in danger of extinction 
throughout most or all of their natural range within the com-
monwealth if critical habitat is not maintained or if humans sig-
nificantly exploit the species.  This classification also includes 
populations of plant species classified as Pennsylvania Extirpated 
but which subsequently are found to exist in the commonwealth. 

228 232 1.75 

Threatened A classification of plant species that may become endangered 
throughout most or all of their natural range within the com-
monwealth if critical habitat is not maintained to prevent their 
further decline in the commonwealth or if humans extensively 
exploit the species. 

78 78 0.00 

Rare A classification of plant species that are uncommon within the 
commonwealth because they may be found in restricted geo-
graphic areas or low numbers throughout the commonwealth. 

41 39 (4.88) 

Vulnerable A classification of plant species that are in danger of population 
decline within the commonwealth because of their beauty, eco-
nomic value, use as a cultivar, or other factors that indicate that 
persons may seek to remove these species from their native hab-
itats. 

3 3 0.00 

Tentatively Un-
determined 

A classification of plant species that are believed to be in danger 
of population decline but which cannot presently be included 
within another classification due to taxonomic uncertainties, lim-
ited evidence within historical records, or insufficient data. 

148 128 (13.51) 

Special Con-
cern Popula-

tions 

A classification that is composed of colonies, groups, or single 
individuals of a plant species that the department has deter-
mined to be a unique occurrence deserving protection.  Among 
the factors that may be used to classify a plant population within 
this category are unusual geographic locations, unisexual popu-
lations, or extraordinarily diverse plant populations. 

0 0 0.00 

Total  604 582 (3.64) 
 
Source:  Developed by LBFC staff from information obtained from the Department of Conservation and Natural Re-
sources.  

 
While Pennsylvania's number of classified plants has decreased over the 
last three decades, roughly one-third of all native plants are still classi-
fied. 
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Plants in Pennsylvania face challenges like those faced by wildlife.  Ac-
cording to the Pennsylvania Department of Conservation and Natural Re-
sources (DCNR), the most common threats to plants in Pennsylvania in-
clude: 13 
 

• Habitat loss and fragmentation due to development or conver-
sion of habitat. 

• Invasive plants are displacing native plants. 
• Creation of more edge habitat, increasing the threat of invasive 

plant species. 
• Selective browsing by wildlife prevents plants from reproducing. 
• Humans are over-collect showy, edible, or medicinal plants. 

 
“In plants, habitat fragmentation may impact the genetic and demo-
graphic structure of populations resulting in local or species-level extinc-
tions, but more commonly, fragmentation affects plant growth and re-
production through changes in the biotic and abiotic environments.” 14  
Fragmentation can alter a region's interior and edge habitats (the outer 
layer or transitional zone between habitats).  As shown in Exhibit 7, when 
habitat fragmentation occurs, the interior and edge habitat area changes. 

 

 
13 See https://www.dcnr.pa.gov/Conservation/WildPlants/RareThreatenedAndEndangeredPlants/Pages/de-
fault.aspx#:~:text=Some%20of%20the%20most%20common,Invasive%20plants%20displacing%20native%20plants, 
Accessed April 11, 2024. 
14 Sayago, Roberto, et al.  Consequences of Habitat Fragmentation on the Reproductive Success of Two Tillandsia Spe-
cies with Contrasting Life History Strategies.  AoB Plants.  August 2018. 
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Exhibit 7 
 

Interior and Edge Habitat Changes as a Result of Habitat Fragmentation 
 

 
 
Source:  Developed by LBFC staff. 
 
 

The edge change is negative for some wildlife species but positive for 
others. 15  As noted by DCNR, creating more edge habitats can negatively 
impact Pennsylvania's plants.   
 
 
Habitat Connectivity  
 
As the name implies, habitat connectivity connects or reconnects habitats 
by facilitating animal movement and other ecological processes, such as 
seed dispersal. 16  In the Northeast, “on average, 43 percent of forests are 
in blocks of less than 5,000 acres and are completely encircled by major 
roads, resulting in an almost 60 percent loss of local connectivity be-
tween habitats.” 17  Reconnecting habitats allows plants and animals to 
move for food, water, mating, and adaptation.  Connectivity can be 
viewed in two ways: structural and functional.  Exhibit 8 highlights the 
difference between the two concepts.  
 

 
15 Maters, Ron, et al.  Wildlife Management Notes: No. 10 Edge and Other Wildlife Concepts.  Oklahoma State Univer-
sity Cooperative Extension Service.  April 2017. 
16 Wildlife Corridors Fast Facts, National Wildlife Federation, May 2019. 
17 2015-2025 Pennsylvania Wildlife Action Plan. 
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Exhibit 8 
 

Structural vs. Functional Connectivity  
 

Structural Connectivity Functional Connectivity 

 
 
Source:  Cornell University, College of Agriculture and Life Sciences, Department of Natural Resources and the Envi-
ronment.  

 
 
Structural connectivity “considers the physical characteristics that support 
or impede a connected natural landscape, such as large forests, human 
development, and water bodies.”18  Functional connectivity “described 
how well a landscape allows for the movements of organisms and pro-
cesses such as seed dispersal, breeding migrations, and genetic ex-
change.” 19 
 
In some literature about conservation connectivity, “corridor” and “cross-
ing” are used interchangeably.  According to FHWA, the two main objec-
tives of wildlife crossings are to: 20 
 

• Facilitate connections between habitats and wildlife populations.  
• Improve motorist safety and reduce wildlife-vehicle collisions.  

 
For our report, as shown in Exhibit 9, “corridors” connect two separate 
habitat areas, and “crossings” are structures that cross roadways (over or 
under) to connect two separate habitat areas.  

 
18 See https://hudson.dnr.cals.cornell.edu/conservation-planning/inventory-and-planning/connectivity-plan-
ning#:~:text=In%20the%20absence%20of%20on,breeding%20migrations%2C%20and%20genetic%20exchange., Ac-
cessed April 18, 2024. 
19 Ibid.  
20 Wildlife Crossing Structure Handbook Design and Evaluation in North America.  US Department of Transportation, 
Federal Highway Administration.  March 2011.  
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Exhibit 9 
 

Conservation Corridor vs. Crossing 

 
Source:  Center for Large Landscape Conservation.   

 
 
The concept of conservation connectivity includes roadway crossings.  
However, not all corridors include crossings.  Essentially, there is more to 
habitat connectivity than just roadways.  Some corridors, such as moun-
tain ranges, waterways, and forests, are naturally occurring.  Due to de-
velopment and urbanization, other corridors, such as zones, roadway 
crossings, and easements, are human made.  Each of these corridors will 
be discussed in more depth throughout the report.   

 
 
 

B. Major Players in Conservation Connectiv-
ity in Pennsylvania  

 
Various commonwealth agencies and independent commissions cur-
rently employ conservation connectivity practices in Pennsylvania.  While 
overlap and interconnected work exists between agencies and commis-
sions, each entity focuses on specific areas or species.  The decentraliza-
tion of conservation work between agencies and commissions made it 
difficult to precisely determine the statewide efforts in conservation con-
nectivity across the commonwealth.  Because of this, we present what 
conservation connectivity practices individual agencies and commissions 
have used, note other key stakeholders, and conclude with existing part-
nerships.   
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Pennsylvania State-Owned Land and Conser-
vation Agencies  
 
Nearly 14 percent of Pennsylvania's land is owned by the commonwealth, 
ranking the state sixth in the percentage of state-owned land.21 Pennsyl-
vania agencies and commissions oversee 3.9 million acres of land, includ-
ing 2.2 million acres of state forests, 1.5 million acres of state game lands, 
and 295,000 acres of state parks. 
 
Multiple state agencies and independent commissions are involved in 
conservation efforts in Pennsylvania.  Exhibit 10 contains the seven state 
agencies or independent commissions most involved in conservation 
connectivity efforts.  
 
 

Exhibit 10 
 

Pennsylvania State-Level Entities Involved  
with Conservation Connectivity Efforts 

 
Agency/Commission Agency/Commission Type Entity Oversight 

Department of Agriculture 

 

Cabinet-Level Agency  Agriculture and related industries.  

Department of  
Conservation and Natural 

Resources 

 

Cabinet-Level Agency State parks and forest land, ecological 
and geological resources, and plants. 

Department of  
Environmental Protection 

 

Cabinet-Level Agency  Protect air, land, and water from pollu-
tion. 

Department of  
Transportation 

 

Cabinet-Level Agency State highways and bridges. 

Fish and Boat Commission 

 
 

Independent Commission Fish, reptiles, amphibians, and aquatic 
invertebrates. 

 
 

21 Nelson, Robert.  State-Owned Lands in the Eastern United States: Lessons from State Land Management in Practice.  
PERC Public Lands Report.  March 2018.  
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Exhibit 10 continued 
Agency/Commission Agency/Commission Type Entity Oversight 

Game 
Commission 

 

Independent Commission Wild birds and wild mammals 
(game and nongame species). 

Turnpike Commission 

 

Component Unit of the com-
monwealth 

I-76/Pennsylvania Turnpike and 
service plazas. 

 
 
 
Source:  Developed by LBFC staff. 

 
 
The following subsections explain each agency and commission's current 
responsibilities in greater detail.  While there is no mandate directing 
agencies and commissions to conduct conservation connectivity, we 
found that some work in this area, some in more obvious ways than oth-
ers.   
 
 
Pennsylvania Department of Transportation  
 
The Pennsylvania Department of Transportation (PennDOT) oversees 
programs and policies affecting highways, public transportation, airports, 
ports, and waterways.  The department manages a system with nearly 
40,000 highway miles and roughly 25,400 bridges.  Within PennDOT’s Bu-
reau of Design and Delivery Division is the Environmental Policy and De-
velopment Section.  The division’s mission is to “provide environmental 
and cultural resources expertise to PennDOT during the planning, design, 
construction, maintenance, and daily operation of transportation pro-
jects.” 22    
 
PennDOT’s highway and bridge planning process is multifaceted and be-
gins with long-term planning (see Exhibit 11).   
 

 
22 See https://www.penndot.pa.gov/ProjectAndPrograms/RoadDesignEnvironment/Environment/environmental-pol-
icy/Pages/default.aspx#:~:text=The%20mission%20of%20the%20Environmental,daily%20operation%20of%20trans-
portation%20projects, Accessed April 24, 2024.  
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Exhibit 11 
 

PennDOT Planning Process 
 

 
Source:  Pennsylvania Department of Transportation. 

 
 
During project planning, PennDOT conducts an environmental analysis 
that includes various federal and state-mandated considerations such as 
cultural and historical resources, wetlands, and threatened and endan-
gered species. 23 After planning, PennDOT designs projects based on in-
formation gained during the environmental analysis.  

 
PennDOT’s Design Manual outlines highway design guidelines, including 
the design and use of wildlife crossings.  The purpose of PennDOT’s De-
sign Manual is to: 
 

Provide its users with the current, uniform procedures 
and guidelines for the application and design of safe, 
convenient, efficient, and attractive highways that are 
compatible with their service characteristics and that op-
timally satisfy the needs of highway users while main-
taining the integrity of the environment. 24   

 
23 PennDOT Transit Project Delivery Process Guide.  Pennsylvania Department of Transportation.  January 2021. 
24 Chapter 1 – General Design.  Pennsylvania Department of Transportation Design Manual.  Publication 13. 
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The design manual has a section dedicated to wildlife crossings, which 
provides guidance should an Engineering District elect to study and con-
struct a crossing or exclusionary device.  However, the Engineering Dis-
tricts are not mandated to use such devices.25 
 
We found PennDOT’s current approach to wildlife crossings to be more 
reactive than proactive because PennDOT does not consider wildlife 
crossings in the long-term planning.  While PennDOT focuses on high-
way and bridge maintenance and construction, waiting until later in the 
planning process to consider wildlife needs may miss high-priority op-
portunities, such as areas with frequent wildlife-vehicle collisions (WVCs).  
Additionally, if wildlife crossings are needed, they can be a financial in-
vestment not currently considered in the Twelve-Year Program.   
 
Pennsylvania Wildlife Crossings and Exclusionary 
Devices on State Highways.  PennDOT has constructed mul-
tiple different types of wildlife crossings across Pennsylvania.  Exhibit 12 
contains the locations of the wildlife crossings previously built.  
 
 

Exhibit 12 
 

PennDOT Wildlife Crossings and Exclusionary Fencing Map 
As of November 2022 

 

 
 
Source:  Pennsylvania Department of Transportation. 

 
25 Chapter 21 – Wildlife Crossings.  Pennsylvania Department of Transportation Design Manual Part 2 – Contextual 
Highway Design.  Publication 13 (DM-2).  

Green = Multi-Use Underpasses 
Gold = Amphibian/Reptile Tunnels 
Red = Exclusionary Fencing 
Blue = Large Mammal Underpasses 
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As of 2023, there were 35 wildlife crossings on Pennsylvania state high-
ways. 26  PennDOT utilized five types of wildlife crossings to prevent wild-
life from entering the roadway.  According to the agency, the crossings 
were built with specific “site conditions, target species, and safety goals 
in mind for the project area.”27   
 
Each type of PennDOT wildlife crossing is explained in further detail.  Ad-
ditionally, pictures are provided as the crossings may not be evident to 
passersby as all of the crossings constructed by PennDOT are underneath 
the roadways. 
 
Multi-Use Underpass.  The first type of wildlife crossing is the multi-use 
underpass.  An example of such is shown in Exhibit 13.  
 

Exhibit 13 
 

Multi-Use Underpass 
I-99 Centre County 

 

 
 
Source:  Pennsylvania Department of Transportation. 

 
 
A multi-use crossing can be co-used between wildlife and humans.  The 
structure is created to be used by generalist species that are common in 
human-dominated environments.  The above example was constructed 
on an Interstate 99 (I-99) section in Centre County.  PennDOT coordi-
nated with other state agencies and commissions to identify five areas 
that presented opportunities for a wildlife passage structure.  As shown, 
 

26 Worden, Amy.  Critter Crossings: Pa. Builds Safe Road Passages for Wildlife.  PennLive.  June 2023. 
27 See https://storymaps.arcgis.com/stories/d24cf101327946489d2d8b67338e5ce7, Accessed March 1, 2024. 
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PennDOT cameras indicated the use of the underpasses by large mam-
mals such as bears and deer.  
 
Underpass with Waterflow.  PennDOT's second type of wildlife crossing 
is the underpass with water flow.  PennDOT states, “This allows for the 
movement of aquatic and terrestrial species below the roadway.”  This 
crossing can also be fenced to encourage wildlife to use it.  Exhibit 14 
shows an underpass with water flow constructed under US Route 219 (US 
219) in Somerset County.  
 
 

Exhibit 14 
 

Underpass with Waterflow 
US 219 Somerset County 

 

 
 

Source:  Pennsylvania Department of Transportation. 
 
 
PennDOT’s wildlife cameras showed the use of the US 219 crossing by 
white-tailed deer and bobcat.  

 
Amphibian/Reptile Tunnels.  PennDOT has constructed amphibian/rep-
tile-specific tunnels under roadways in areas of fragmentation near wet-
lands.  Exhibit 15 shows an amphibian/reptile tunnel installed to connect 
wetlands and state game lands under the highway.  
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Exhibit 15 
 

Amphibian/Reptile Tunnels 
US 219 Somerset County 

 

 
 

Source:  Pennsylvania Department of Transportation. 
 
 
According to PennDOT, the tunnels have had evidence of wildlife use.  
For example, wildlife tracks were observed within one of the amphib-
ian/reptile tunnels (left image), and a snapping turtle was spotted using 
the tunnel (right photo).  
 
Large Mammal Underpass.  PennDOT has also constructed large mam-
mal underpasses like the crossings mentioned.  However, they are larger 
to accommodate Pennsylvania’s larger mammals like bears and white-
tailed deer.  The underpasses are specifically built for the landscape.  For 
example, as shown in Exhibit 16, on Route 209, PennDOT utilized an un-
derpass paired with wildlife fencing and plantings (left image) in one area 
and a large mammal underpass with an “earthen shelf” (right image) in 
another roadway section to meet the specific needs of the two areas.   
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Exhibit 16 
 

Large Mammal Underpass 
Route 209 Monroe County 

 

 
 

Source:  Pennsylvania Department of Transportation. 
 
 
Exclusionary Fencing.  As the name implies, exclusionary fencing ex-
cludes wildlife from entering a roadway.  One example of exclusionary 
fencing constructed by PennDOT is located along Route 522.  The fenc-
ing was designed to prevent turtles from entering the roadway and re-
duce turtle-vehicle collisions (shown in Exhibit 17). 28   

 

 
28 See https://storymaps.arcgis.com/stories/d24cf101327946489d2d8b67338e5ce7, Accessed March 1, 2024. 
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Exhibit 17 
 

Exclusionary Fencing for Turtles 
SR 522 Huntingdon County 

 

 
 

Source:  Pennsylvania Department of Transportation. 
 
 
Exclusionary fencing is used either apart from or in addition to wildlife 
crossings.  Section IV discusses using exclusionary fencing with wildlife 
crossings as a best practice.  
 
PennDOT stated they continue “to build and evaluate wildlife crossings 
across the commonwealth with the goal of increasing safety and improv-
ing habitat connectivity for wildlife.”  Section III will discuss WVCs, driver 
safety considerations, and PennDOT crash data.  
 
PennDOT also has programs related to plants and insects for habitat con-
nectivity.  PennDOT has worked to reduce the use of invasive species 
such as crown vetch and promotes the use of native plants as roadside 
vegetation.  Additionally, because highways “have been recognized na-
tionally as lands that have [the] potential to provide habitats for pollina-
tors and support corridor connectivity for pollinators,” PennDOT has de-
veloped a Pollinator Habitat Plan. 29  As will be discussed in more depth, 
PennDOT partners with many other stakeholders in its conservation con-
nectivity work.  

 
 

 
29 See https://www.penndot.pa.gov/ProjectAndPrograms/RoadDesignEnvironment/Environment/environmental-pol-
icy/Pages/Pollinator-Habitat-Plan.aspx, Accessed May 3, 2024. 
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Pennsylvania Department of Conservation 
and Natural Resources   
 
DCNR is charged with (1) maintaining and protecting 124 state parks, (2) 
managing 2.2 million acres of state forest land, (3) providing information 
on the state's ecological and geologic resources, and (4) establishing 
community conservation partnerships with grants and technical assis-
tance to benefit rivers, trails, greenways, local parks and recreation, re-
gional heritage parks, open space, and natural areas.  

 
Within DCNR, the Bureau of Forestry manages state forests with habitat 
management and biological diversity maintenance. 30  DCNR can grant 
rights-of-way (ROW) in state forest lands for pipelines and transmission 
corridors through the Conservation and Natural Resources Act.  DCNR 
must consider the purpose of the ROW and the impact on state forests.  
ROWs for power and pipelines are habitat connectivity because linear 
strips sometimes connect vast land areas between landowner types (pub-
lic and private). 31 
 
DCNR’s Bureau of Recreation and Conservation focuses on the long-term 
sustainability of Pennsylvania’s resources by connecting local communi-
ties with resources for conservation-focused design, such as protecting 
wetlands, managing stormwater, and supporting green landscaping pro-
jects. 32  As part of DCNR’s grant partnerships, the bureau considers pro-
jects that meet goals such as enhancing landscape connectivity. 33  DCNR 
supports land conservation and acquisition through several methods, in-
cluding: 34 
 

• The acquisition of lands added to state parks, state forests, and 
state game lands. 

• Grant funding assistance for acquiring trail corridors, recreation 
areas, greenways, critical habitats, and other open spaces by lo-
cal government or nonprofit organizations. 

• Grant funding assistance for the purchase of conservation ease-
ments. 

• Grant funding assistance for large, landscape-scale planning ef-
forts. 
 

These methods are funded primarily through the Community Conserva-
tion Partnerships Program.  DCNR’s acquisition and development 
 

30 Bureau of Forestry Fact Sheet. Department of Natural Resources and Conservation. October 2017. 
31 Crable, Ad.  Power, Pipeline Corridors are Becoming Wildlife Habitat.  Bay Journal.  April 2024. 
32 See https://elibrary.dcnr.pa.gov/GetDocument?docId=4685446&DocName=BRC%20Fact%20Sheet.pdf, accessed 
April 4, 2024 
33 2024 Community Conservation Partnerships Program, Grant Round 30, Application Materials, Policies, and Forms.  
Department of Natural Resources and Conservation, Bureau of Recreation and Conservation.  
34 See https://www.dcnr.pa.gov/Communities/Grants/LandAcquisitionGrants/Pages/default.aspx, Accessed May 3, 
2024. 
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projects require the land to be used for a specific time (often in perpetu-
ity) for recreation and conservation. 35  Community Conservation Partner-
ships Program grants primarily fund two projects - land acquisition and 
conservation easements. 36 

 
DCNR’s Bureau of State Parks manages Pennsylvania’s state parks.  The 
bureau notes that “stewardship responsibilities should be carried out in a 
way that protects the natural outdoor experiences for the enjoyment of 
current and future generations.”37  In 2022, DCNR added new state parks 
in Chester, Wyoming, and York counties.   
 
The state park in Wyoming County (Vosburg Neck) was added due to 
“significant pressure from residential and commercial development,” and 
the newly added park in York County (Susquehanna Riverlands) was 
added because the site “adjoined and built on large tracts of already pre-
served open space.” 38  These considerations are conservation connectiv-
ity practices: preserving and protecting existing lands and reconnecting 
habitats.  
 
 
Pennsylvania Game Commission 
 
PGC was created in response to dwindling wildlife due to “deforestation, 
pollution, and unregulated hunting and trapping.”39  Their mission is to 
manage and protect wildlife and habitats while promoting hunting and 
trapping for current and future generations. 40  Hunting and furtaker li-
cense sales, State Game Lands timer, mineral, oil, and gas revenues, and 
federal appropriations fund the commission. 
 
PGC owns more than 1.5 million acres of State Game Lands to manage 
wildlife habitats and provide lawful hunting and trapping opportunities.  
PGC’s primary goals are to add lands adjacent to current game lands, 
conserve habitats, and provide connectivity. 41  PGC land purchased 

 
35 Ibid. 
36 An agreement between a landowner and a land trust or government for conservation purposes.  The agreement 
limits certain uses on all or a portion of a property while keeping the property in the landowner’s ownership and con-
trol. 
37 See https://www.dcnr.pa.gov/about/Pages/State-Parks.aspx, Accessed May 3, 2024. 
38 See https://www.dcnr.pa.gov/GoodNatured/pages/Arti-
cle.aspx?post=217#:~:text=The%20new%20state%20parks%20are,decided%20during%20the%20planning%20pro-
cess, Accessed May 3, 2024. 
39 See https://www.pgc.pa.gov/InformationResources/AboutUs/Pages/default.aspx, Accessed May 2, 2024. 
40 Ibid. 
41 According to PGC, the only time they look at “stand alone” parcels is if there’s land with high value of species of 
greatest conservation need or “some other critical habitat or unique feature.”  See Whipkey, Brian.  Pa. Game Commis-
sion Discusses Strategies for Future Purchase of State Game Lands.  GoErie.  March 2024. 
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through the Game Fund is statutorily limited to a maximum purchase 
price of $400 per acre, a figure set in the 1980s. 42 

 
 

Pennsylvania Fish and Boat Commission 
 
The Pennsylvania Fish and Boat Commission (PFBC) is an independent 
commonwealth commission with jurisdiction over fish, reptiles, amphibi-
ans, and aquatic invertebrates. 43  Their mission is “to protect, conserve, 
and enhance the commonwealth’s aquatic resources and provide fishing 
and boating opportunities.” 44  Like PGC, PFBC receives no General Fund 
appropriation and is funded from the sale of fishing licenses, fees, and 
federal appropriations. 
 
PFBC’s Division of Habitat Management “assists sportsmen and conserva-
tion groups on projects to improve fish habitat in local lakes and streams; 
coordinates the removal of dams and other blockages to natural fish 
movement; and provides technical guidance on designing riparian buff-
ers.” 45   
 
Another conservation connectivity practice supported by PFBC is the re-
placement of culverts. 46  A culvert is a closed pipe that runs under a 
roadway for drainage.  It can reduce the flow of water and sediment, pre-
venting fish and other wildlife from reaching the other side of the pipe, 
which results in habitat fragmentation.  Researchers illustrated the impact 
of traditional culverts on fish compared to ecological-designed culverts 
(Exhibit 18). 47 

 

 
42 34 Pa.C.S § 705. 
43 Invertebrates are animals without a backbone or bony skeleton.  See https://www.nationalgeographic.com/ani-
mals/invertebrates, Accessed May 7, 2024. 
44 See https://www.fishandboat.com/About-Us/AgencyOverview/Pages/default.aspx, Accessed May 2, 2024.  
45 See https://www.fishandboat.com/Conservation/Habitat/Pages/default.aspx, Accessed May 2, 2024. 
46 PA Fish and Boat Commission Strategic Plan July 1, 2020 – June 30, 2023, Quarterly Progress Report for Operational 
Goals.  
47 O'Shaughnessy, Eric, et al.  Conservation Leverage: Ecological Design Culverts also Return Fiscal Benefits.  Fisheries.  
January 2017. 
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Exhibit 18 
 

Traditional Culverts Compared to Ecological-Design Culverts 
 

 
 
Source: Conservation Leverage: Ecological Design Culverts also Return Fiscal Benefits.  
 
 

Researchers have also indicated that replacing culverts benefits more 
than just fish and wildlife.  For example, ecological-design culverts are 
more expensive up front but have lower maintenance and repair costs 
than traditional culverts. 48  PFBC confirmed this and added that culverts 
designed for fish have a higher hydraulic capacity and allow debris to 
pass through, leading to lower overall maintenance expenditures.  Tradi-
tional culverts also flood easily, damaging infrastructure and posing addi-
tional risks to people and wildlife. 49   
 
 

 
48 Levine, Jessica.  An Economic Analysis of Improved Road-Stream Crossings.  The Nature Conservancy.  August 2013. 
49 Ibid. 
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Pennsylvania Department of Environmental 
Protection (DEP)  
 
The Pennsylvania Department of Environmental Protection (DEP) is 
tasked with protecting Pennsylvania’s clean air, land, and water from 
health and safety concerns. 50  DEP’s conservation connectivity practices 
are primarily related to its administration and oversight of environmental 
permits.   
 
According to DEP, many of its permits have provisions explicitly relating 
to habitat for threatened or endangered species.  For example, Chapter 
105, General Permits, considers the potential impacts on “water quality, 
stream flow, fish and wildlife, aquatic habitat… and other relevant signifi-
cant environmental factors.”  While DEP’s purpose in environmental per-
mitting is not conservation connectivity, habitat protection and restora-
tion are part of connectivity strategies. 

 
 

Pennsylvania Turnpike Commission (PTC) 
 
The Pennsylvania Turnpike or Interstate 76 (I-76) runs 550 miles across 
the state and, like other highways, separates wildlife habitats.  To reduce 
some impacts of habitat fragmentation, PTC has constructed one wildlife 
crossing, an underpass in Somerset designed for bog turtles. 51  PTC is 
considering the construction of a wildlife crossing overpass in its plans to 
bypass the Allegheny Tunnel. 52  However, these plans are still prelimi-
nary.  

 
PTC began implementing an Integrated Roadside Vegetation Manage-
ment Plan in 2024 to reduce mowing frequency in prescribed areas along 
the PTC right-of-way.  According to the commission, the Plan will pro-
mote increased stability as the vegetation matures and allow for the de-
velopment of more natural vegetation along the Turnpike.  In effect, this 
will help serve as a corridor for plants.   

 
PTC installs exclusionary fencing along its roadway to try to reduce 
WVCs.  The fence deployed on much of the system is 48 inches.  Accord-
ing to PTC, between mile markers 324 and 326, the fencing is 96 inches 
due to a substantial number of deer crossing in this area.   
 

 
50 See https://www.dep.pa.gov/About/Pages/default.aspx, Accessed May 2, 2024.  
51 Worden, Amy.  Critter Crossings: Pa. Builds Safe Road Passages for Wildlife.  PennLive.  June 2023. 
52 Griffith, Randy.  Plans Advance for Bypass of Allegheny Tunnel on Turnpike.  The Tribune-Democrat.  January 2023.  
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Pennsylvania Department of Agriculture  
 
The Pennsylvania Department of Agriculture (PDA) protects and pro-
motes agriculture and related industries in the state.  PDA is authorized 
to purchase conservation easements for quality farmland.53  While the 
purpose of agricultural-related easements is to preserve farmland, which 
can differ from other conservation easements, agricultural easements 
have been shown to prevent development in areas that would have oth-
erwise been developed.54 
 
 
Other Stakeholders   
 
Other stakeholders play a crucial role in conservation connectivity in 
Pennsylvania.   These stakeholders include non-profit organizations, land 
trusts, private landowners, and local and federal governments.  Common-
wealth agencies and commissions work with these stakeholders in official 
and unofficial ways to promote conservation connectivity.  Exhibit 19 
shows preserved land by stakeholder type. 

 
 

 
53 Act 43 of 1998 § 914.1. 
54 Braza, Mark.  Effectiveness of Conservation Easements in Agricultural Regions.  Conservation Biology.  February 2017.  
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Exhibit 19 
 

Pennsylvania Preserved Land 
 

 
 

State Lands Other Lands 
 Bureau of Forestry  Federal 
 Bureau of State Parks   Local Parks and Open Space 
 Fish and Boat Commission  Land Trust Lands 
 Game Commission  Conservation Easements 
 Historical and Museum Commission  County Farm Easements 
 Other  

 
Source:  WeConservePA. 

 
 

Land Trusts.  A land trust is a “charitable organization that acquires 
land or conservation easements, or stewards land or easements, to 
achieve one or more conservation purposes.” 55  Exhibit 20 shows the lo-
cations of land trusts in Pennsylvania.  

 

 
55 See https://library.weconservepa.org/guides/150-what-is-a-land-trust#:~:text=Land%20trusts%20work%20coopera-
tively%20with,under%20easement%20is%20properly%20conserved, Accessed May 3, 2024. 
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Exhibit 20 
 

Pennsylvania Land Trusts 
 

 
 

Source:  WeConservePA. 
 
 
Land trusts often engage with private landowners to enter easements or 
for general conservation outreach.   
 
 
Natural Resources Conservation Service.  The United 
States Department of Agriculture’s (USDA) Natural Resources Conserva-
tion Service (NRCS) helps private landowners and managers conserve 
soil, water, and other natural resources. 56  According to NRCS staff, the 
Pennsylvania office entered nearly 1,000 easements through the Agricul-
tural Conservation Easement Program and Wetland Reserve Easements.  
Some of the NRCS easements protect specific species, while others create 
corridors by connecting continuous blocks of land.  NRCS's easements 
are either for a set amount of time (for example, 30 years) or in perpetu-
ity and do not require public access. 57    
 

 
56 See https://www.nrcs.usda.gov/conservation-basics/conservation-by-state/pennsylvania, Accessed May 7, 2024. 
57 See https://www.nrcs.usda.gov/conservation-basics/conservation-by-state/pennsylvania/pennsylvania-wet-
lands#:~:text=Permanent%20Easements%20%E2%80%93%20Permanent%20Easements%20are,easements%20ex-
pire%20after%2030%20years, Accessed May 7, 2024. 
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State Conservation Commission.  The State Conservation 
Commission is a 14-member commission whose primary mission is to 
ensure the proper use of Pennsylvania’s natural resources and to protect 
and restore the natural environment by conserving soil, water, and re-
lated resources.  SCC is under the concurrent authority of DEP and PDA.  
In turn, SCC supports and oversees 66 county conservation districts.  
Conservation districts implement county-specific programs such as: 58  
 

• Abandoned Mines. 
• Agricultural Land Preservation.  
• Chesapeake Bay Program. 
• Environmental Education. 
• Erosion & Sedimentation Pollution Control. 
• Floodplain Management. 
• Forest Management. 
• Mosquito-Borne Disease Control Program. 
• Nutrient Management Program. 
• Stormwater Management. 
• The Dirt and Gravel and Low Volume Road Program. 
• Waterway Protection. 
• Wildlife Management. 

 
 
Existing Partnerships  
 
While commonwealth agencies have differing yet sometimes overlapping 
responsibilities, they have created partnerships.  Likewise, these agencies 
have partnered with outside stakeholders.  Some commonwealth agen-
cies and commissions have positions that work within and are funded by 
multiple entities.  For example, through an FHWA program, there are 
shared employees between PennDOT and DEP, DCNR, PBFC, and PGC.  
Through another federal program (under USDA), NRCS and PGC co-fund 
biologist positions.  In this section, we provide additional examples of 
existing partnerships involving commonwealth agencies and commis-
sions. 
 
Pennsylvania Wildlife Crossings.  During the environmen-
tal phase of PennDOT’s planning, PennDOT coordinates with PGC, PFBC, 
and the United States Fish and Wildlife Service (FWS) to determine the 
most appropriate crossing(s) for the species of interest.  While develop-
ing PennDOT's design manual, PFBC created a standard design for 
aquatic species-friendly culverts.  PGC and PFBC also offer expertise 
throughout the construction process, review crossings after they are 
built, and make recommendations for improvements in future projects.  
 

 
58 See https://pacd.org/?page_id=57, Accessed May 3, 2024.  
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Pennsylvania Wildlife Crossings Strategic Plan and Analytical Tools.  
In December 2023, the Federal Highway Administration announced that 
Pennsylvania was awarded one of its Wildlife Crossing Pilot Program 
grants.  According to FHWA: 
 

The Commonwealth of Pennsylvania will receive 
$840,000 to develop a comprehensive statewide strate-
gic plan with [PennDOT, DCNR, PGC] and others to ad-
dress the wide-ranging challenges and opportunities as-
sociated with the safe management and stewardship for 
wildlife crossings across the state. 59 
 

On the FHWA grant application, PennDOT stated, “Pennsylvania’s 
challenges and opportunities associated with wildlife crossings 
can be most effectively addressed by a major initiative to unite 
stakeholder agencies and other organizations to develop and 
implement a comprehensive strategic plan.” 60  The program is in 
three phases and includes timeframes for completion:  
 

• Phase I: Develop a multiagency PA Statewide Wildlife 
Crossings Strategic Plan (12 months). 

• Phase II: Develop wildlife-vehicle Collision Project Devel-
opment Data Collection and Geographic Information 
System Mapping Tools (24 months).  

• Phase III: Develop and Implement a Multi-year Public 
Outreach and Education Program (48 months).  

 
PennDOT stated the goal is to “provide PennDOT and stake-
holder organizations with the tools necessary to help reduce ani-
mal-vehicle collisions and improve habitat connectivity for ter-
restrial and aquatic species.”  PennDOT also laid out the follow-
ing goals: 
 

• Develop a systematic corridor approach to wildlife-vehi-
cle safety. 

• Develop a Wildlife Injury/Death app in coordination with 
other agencies to gain knowledge and data not being 
collected or reported. 

• Develop mapping tools to assist in identifying priority 
investment areas. 

• Develop and implement a public information and educa-
tion program on wildlife crossings.  
 
 

 
59 FY 2022-FY 2023 Grant Selections.  Federal Highway Administration’s Wildlife Crossings Pilot Program. 
60 FY 2022-2023 Wildlife Crossing Pilot Program (WCPP) Grant Program – PennDOT Application Submittal.  



LEGISLATIVE BUDGET AND FINANCE COMMITTEE 
                         HR 87: Current Status of Conservation Connectivity in Pennsylvania 

 

 
Page 40 

Pennsylvania Natural Heritage Program.  The Penn-
sylvania Natural Heritage Program (PNHP) is a public-private partnership 
between DCNR, PGC, PFBC, and the Western Pennsylvania Conservancy 
in cooperation with the United States Fish and Wildlife Service. 61  PNHP 
aims to “provide current, reliable, and objective information to help in-
form environmental decisions.” 62  
 
Under the Conservation and Natural Resources Act, DCNR has the au-
thority to “inventory ecological and geologic resources of the common-
wealth and make data available.”63  Part of PNHP’s role is managing this 
data with the Pennsylvania Conservation Explorer.  Through the PNHP 
partnership, species-specific biologists collect data.  PNHP tracks species' 
current state or federal status, species of special concern (as defined by 
DEP), and location information.  The Pennsylvania Conservation Explorer 
also has an environmental review tool for project planning and DEP per-
mitting for public and private entities, called the Pennsylvania Natural 
Diversity Inventory. 64 

 
Pennsylvania Statewide Wildlife Action Plan.  To re-
ceive federal funding from the Wildlife Conservation and Restoration 
Program and the State Wildlife Grants Program, starting in 2005, Con-
gress mandated that all states publish a State Wildlife Action Plan (SWAP) 
every decade. 65  The SWAP is jointly compiled and published by PGC and 
PFBC in Pennsylvania.  Other stakeholders are consulted, such as FWS 
and other federal agencies, DCNR, the Pennsylvania State University, the 
Pennsylvania Association of Conservation Districts, non-governmental 
organizations, and organizations with multi-state authorities. 66 
 
Contained in the 2015 to 2025 SWAP is: 
 

• List of Species of Greatest Conservation Need (SGCN). 
• Extent and condition of habitats where these species are found. 
• Environmental threats to these species. 
• Conservation actions are needed to recover and protect these 

species. 
• Monitoring needed for species, habitats, and conservation ac-

tions. 
• Plans to revise the SWAP by 2025. 
• Partner and public participation in SWAP development and im-

plementation. 
 

 
61 The Western Pennsylvania Conservancy is a non-profit accredited land trust.  See https://waterlandlife.org/. 
62 See https://www.dcnr.pa.gov/Conservation/Biodiversity/PennsylvaniaNaturalHeritageProgram/Pages/default.aspx, 
Accessed May 3, 2024. 
63 Act 18 of 1995 § 305. 
64 PNDI Environmental Review and ER Tool: General Information.  Pennsylvania Natural Diversity Inventory.  
65 See https://www.sciencebase.gov/catalog/item/56d720ece4b015c306f442d5, Accessed May 3, 2024. 
66 2015-2025 State Wildlife Action Plan, Chapter 7, Partner Coordination. 
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The SWAP focuses on recognizing SGCN rather than threatened or en-
dangered species.  According to the SWAP’s authors, this is an effort to 
protect Pennsylvania’s species proactively. 67  Exhibit 21 shows the pro-
tected classifications.  

 
 

Exhibit 21 
 

Relationship of SGCN to other Protected Statuses 
 

 
 

Source:  2015-2025 Pennsylvania State Wildlife Action Plan. 
 
 
Some classifications refer to legal protections (e.g., threatened and en-
dangered), while others relate to a conservation status within the com-
monwealth.  The SGCN designation does not carry legal protections; 
however, it does represent native species facing significant threats, de-
clining populations, or Pennsylvania being responsible for a significant 
portion of the species’ range. 68 
 
Conservation Landscape Program.  Conservation land-
scapes are eight designated regions throughout the commonwealth 
where DCNR and local partners focus on strategic investment in conser-
vation and recreational projects.   

 
67 Pennsylvania Wildlife Action Plan, Chapter 1: Species of Greatest Conservation Need, 2015. 
68 See https://www.naturalheritage.state.pa.us/SpeciesInfo.aspx#:~:text=Species%20of%20Greatest%20Conserva-
tion%20Need,that%20are%20tracked%20by%20PNHP., Accessed May 7, 2024. 
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The conservation landscape partnerships are as follows: 
 

• Kittatinny Ridge.  Conserving a critical natural asset that pro-
vides essential habitat for wildlife, clean water, and extensive rec-
reational opportunities. 

• Laurel Highlands.  Conserving and promoting the recreational 
and cultural aspects of an area in southwestern Pennsylvania is 
defined by three Allegheny Plateau ridges and portions of sev-
eral watersheds. 

• Lehigh Valley Greenways.  Using greenways and trails to con-
nect natural and cultural resources in Lehigh and Northampton 
counties. 

• Pennsylvania Wilds.  Heralding the significant outdoor experi-
ences and rural community character found in a 12-county re-
gion in northcentral and northwestern Pennsylvania. 

• Poconos Forests and Waters.  Focusing on land protection and 
history in two distinct areas in Pike, Monroe, Lackawanna, Lu-
zerne, Wayne, and Carbon counties. 

• Schuylkill Highlands.  Protecting trails and lands in some of the 
state’s most populated communities in Berks, Bucks, Chester, 
Lebanon, Lancaster, Lehigh, and Montgomery counties. 

• South Mountain.  Highlighting the natural, aesthetic, historic, 
cultural, community, agricultural, and recreational resources in 
southcentral Pennsylvania. 

• Susquehanna Riverlands.  Conserving the greenway corridor of 
river lands along the Susquehanna River in Lancaster and York 
counties. 
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Exhibit 22 shows the locations of the conservation landscape regions, 
which serve as conservation corridors.  
 
 

Exhibit 22 
 

Pennsylvania Conservation Landscapes 
 

 
 
Source:  Pennsylvania Department of Conservation and Natural Resources.  

 
 
According to DCNR, conservation landscape regions were established 
based on the following factors:  
 
• Presence of DCNR-owned lands.  Large blocks of state parks and 

forests provide the foundation for the landscape and a staffing pres-
ence. 

• Sense of place.  Regions with a sense of place and identity are often 
based on shared landscapes, not political boundaries. 

• Readiness.  Often driven by opportunity or threats such as changes 
in the economic base, depopulation, or sprawl. 
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• Engagement.  Civic engagement process that brings people of the 
region together to identify shared values and concerns. 

• Strategic investments.  State agencies with regional and statewide 
partners provide high-level leadership, financial support, and tech-
nical assistance to build better communities, conserve identified val-
ues, and invest in “sustainable” economic development. 

 
Greenways, Trails, and Recreation Program.  Green-
ways and trails are another conservation connectivity partnership in 
Pennsylvania.  Greenways are typically created for human recreation and 
activity but also serve as corridors for plants and wildlife.  DCNR, Penn-
DOT, and the Pennsylvania Department of Community Economic Devel-
opment support the trail community by providing financial and technical 
assistance. 69  
 
In 2018, a working group of trail organizations and DCNR developed trail 
gap criteria and mapping to identify gaps in existing trails and determine 
priority areas for connectivity (results shown in Exhibit 23).  
 
 

Exhibit 23 
 

Pennsylvania Trail Gaps Priority Locations 
 

 
 
Source:  Pennsylvania Department of Conservation and Natural Resources.  

 

 
69 See https://www.dcnr.pa.gov/Communities/TrailDevelopment/pages/default.aspx, Accessed May 3, 2024. 
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According to DCNR, one of the agency’s top objectives is to close priority 
trail gaps in Pennsylvania's statewide trail network and have a trail within 
10 minutes of every Pennsylvanian. 70 
 
Act 2022-13 established the Marcellus Legacy Fund, which allocated 
funds to the Commonwealth Financing Authority for “planning, acquisi-
tion, development, rehabilitation, and repair of greenways, recreational 
trails, open space, parks, and beautification projects” using the Green-
ways, Trails, and Recreation Program.71  Projects involve developing, re-
habilitating, and improving public parks, recreation areas, greenways, 
trails, and river conservation. 72 

 
 
 

C. Identified Areas of Conservation Corridor 
Needs 

 
Our research indicated that the Pennsylvania National Heritage Program 
conducted the most extensive mapping of the area of conservation corri-
dor needs at the statewide level.  According to the Program, it conducted 
Geographic Information System connectivity analyses to highlight a 
statewide network of connected and resilient high biodiversity-value ter-
restrial areas. 73  Exhibit 24 shows the results of PNHP’s connectivity anal-
ysis. 
 

 
70 Ibid. 
71 Act 13 of 2022 § 2315.1 (iv). 
72 See https://dced.pa.gov/programs/greenways-trails-and-recreation-program-gtrp/, Accessed May 3, 2024. 
73 Yeany, D., A. Johnson, C. Tracey, and J. Wagner.  Priorities for Climate Change Connectivity in Pennsylvania.  Penn-
sylvania Natural Heritage Program and Western Pennsylvania Conservancy.  November 2022. 
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Exhibit 24 
 

PNHP Connectivity Priority Analysis  
 

Source:  Pennsylvania Natural Heritage Program 
 
 
The five conservation factors PHNP used to calculate its priority areas in-
clude (1) regional flow, (2) biodiversity value, (3) resiliency, (4) geophysi-
cal setting, and (5) landscape condition. 74  The high-priority areas are the 
darkest red areas, representing all conservation factors compiled into a 
”priority score.”75  While each area listed is important for connectivity, the 
dark red areas represent the most crucial areas for maintaining connec-
tivity based on the conservation factors. 

 
PNHP also identified management priority areas representing high-prior-
ity and currently protected areas (shown in Exhibit 25).   
 

 
74 Regional flow represents a species' capacity to adapt to changing environments, such as new infrastructure devel-
opments that may cut off habitats.  Each core connectivity area is like an island; regional flow represents the ability to 
go between these islands so wildlife can get food and water and reproduce effectively.  Overall, regional flow is essen-
tial for gene flow between wildlife and resiliency against climate change.   
75 Pennsylvania Natural Heritage Program, Priorities for Climate Change Connectivity in Pennsylvania, November 9, 
2022 
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Exhibit 25 
 

PNHP Management Priority Areas 
 

 
 
Source:  Pennsylvania Natural Heritage Program 

 
 
According to PNHP, the management priority areas represent sites where 
the “recommended primary conservation focus is to improve manage-
ment strategies, to maintain high-quality habitat, given that the majority 
of the habitat is already under some form of protection.”76 
 
In our discussions with land trusts in preparation for this report, land 
trusts conveyed the need for additional statewide mapping, particularly 
forest health surveys, to inform land acquisition and easement decision-
making.  Additionally, they noted that many areas of Pennsylvania are 
not contained in the PNHP data, which puts the need for local data col-
lection on land trusts and others.  As shown throughout this report, our 
research found many maps from different sources for various purposes, 
but none that convey a sense of existing corridors (including wildlife 
crossings), additional needs, and commonwealth priorities.  In Section IV, 
we discuss mapping as a best practice.   
 

 
76 Yeany, D., A. Johnson, C. Tracey, and J. Wagner.  Priorities for Climate Change Connectivity in Pennsylvania.  Penn-
sylvania Natural Heritage Program and Western Pennsylvania Conservancy.  November 2022.  
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SECTION III 
WILDLIFE-VEHICLE COLLISIONS 
 

 
 

Overview 
 

ildlife vehicle collisions (WVCs) are a side effect of habitat fragmen-
tation.  When development separates habitats, wildlife is forced to 

cross roadways to seek food, water, mates, and, in some instances, mi-
grate, posing a risk to animals and drivers.  WVCs cause human and ani-
mal fatalities, injuries, and vehicle damage every year.  According to State 
Farm Mutual Automobile Insurance Company (State Farm), Pennsylvania 
drivers ranked first nationwide for the number of WVC auto insurance 
claims filed (estimated 153,397 from July 1, 2022, through June 30, 
2022).77  In 2022, 4.10 percent of all vehicle crashes reported to the 
Pennsylvania Department of Transportation (PennDOT) were animal re-
lated.   
 
We found that deer-vehicle collisions (DVC) risk increases during October 
and November.  Additionally, the time of day, including dawn, dusk, and 
nighttime hours, also increases the risk of DVC.  We also found certain 
Pennsylvania highways are more at risk of deer-related WVCs.  For exam-
ple, from 2019 through 2022, 4.57 deer-related collisions occurred for 
every mile of State Route 33. 
 
WVC data is a tool to assist in identifying hotspot areas that may benefit 
from wildlife crossings or other conservation connectivity tools (dis-
cussed further in Section IV).  In Pennsylvania, wildlife-vehicle collision 
data is limited to crashes reported to PennDOT, which significantly un-
dercounts WVCs occurring in the commonwealth.  We found that crash 
data reported to PennDOT only accounted for about three percent of in-
surance claim estimates.  Because not all WVCs are required to be re-
ported (per the Pennsylvania Vehicle Code), many are unreported. 

 
 
Recommendations for Legislative Consider-
ation  
 
1. The General Assembly should consider requiring auto insurance car-

riers to track and provide state transportation agencies with annual 
data identifying wildlife-vehicle collision locations in Pennsylvania to 
identify hotspots.  

 
77 See https://newsroom.statefarm.com/likelihood-of-hitting-an-animal-while-driving/, Accessed April 25, 2024.  

W 
Fast Facts… 

 From 2019 through 
2022, approximately 
one percent of Penn-
sylvania crashes re-
sulting in fatalities 
were related to wild-
life. 
 

 In Pennsylvania, 
deer-vehicle colli-
sions were most 
likely in October and 
November and be-
tween 8:00 PM and 
10:00 PM. 
 

 Studies have esti-
mated the average 
cost of deer-vehicle 
collisions to be be-
tween $7,625 to 
$11,984 per incident, 
including driver 
costs (vehicle re-
pairs, injuries, etc.) 
and societal costs 
(emergency services, 
carcass removal, 
etc.). 
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Issue Areas 

 
 

 

A. PennDOT Wildlife-Vehicle Collision Data  
 
PennDOT publishes an annual motor vehicle Crash Facts and Statistics 
report using figures “compiled from the traffic crash reports submitted to 
[PennDOT] by state, county, municipal, and other law enforcement agen-
cies, as specified in the Pennsylvania Vehicle Code.” 78  The Vehicle Code 
requires law enforcement agencies to “investigate, upon notification, all 
crashes involving death, injury, and/or damage to any one vehicle to 
such an extent that it cannot be driven from the scene without further 
damage and therefore requires towing” within 15 days [emphasis 
added]. 79, 80    
 
PennDOT defines a crash as “one in which an injury or fatality occurs or 
at least one of the vehicles involved requires towing from the scene.” 81  
WVCs are categorized as a “harmful event,” which is defined as “An ac-
tion which occurs within a crash (e.g., hitting a tree, hitting a deer, hitting 
a pedestrian, hitting another vehicle, etc.) and often results in personal 
injury or property damage.”82  While the legal definition of WVCs is 
“crashes,” we use the terms crash and collision interchangeably.  
 
As we discussed in depth later, WVCs reported to PennDOT do not repre-
sent the total WVCs that occurred in Pennsylvania.  Only crashes meeting 
the criteria in the Pennsylvania Vehicle Code must be reported.  Drivers 
involved in WVCs with damaged yet drivable vehicles may report the in-
cident to their auto insurance carrier for repairs.  Conversely, drivers who 
strike a smaller animal with little to no vehicle damage may not report 
the collision to law enforcement or insurance. 
 
Exhibit 26 shows the number of WVCs reported to PennDOT from 2019 
through 2022.  PennDOT separates the crash data by deer and “other an-
imals.”  
 

 
78 Pennsylvania Crash Facts and Statistics.  Pennsylvania Department of Transportation.  2022. 
79 Police Officers Crash Report Manual, Pennsylvania Publication 153.  Pennsylvania Department of Transportation.  
September 2021.  
80 75 Pa. C.S., Chapter 37, Subchapter C. 
81 Pennsylvania Crash Facts and Statistics.  Pennsylvania Department of Transportation.  2022. 
82 Ibid. 
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Exhibit 26 
 

Pennsylvania Crashes Involving Deer and Other Animals* 
2019 through 2022 

 
Note: 
*”% Total” lists the percentage compared to all crashes or fatalities, not only the ones listed in this table.  Also, note 
that a single crash can involve a collision with multiple objects. 

 
Source:  Developed by LBFC staff from information obtained from the Pennsylvania Department of Transportation. 

 
 
From 2019 through 2022, WVCs comprised 3.70 to 4.40 percent of all 
crashes reported to PennDOT.  During the same period, WVC-related fa-
talities made up 0.60 to 1.40 percent of crash fatalities in Pennsylvania.  
Deer-vehicle collisions (DVC) were more common than other animals.  
 
Utilizing PennDOT’s raw crash data and geographic information system 
(GIS) mapping, we analyzed PennDOT’s reported deer-related WVCs.  
Deer-related crashes included deer struck or deer in roadways that 
caused a crash (but deer were not struck).  A map of deer-related WVCs 
in Pennsylvania from 2019 through 2022 is shown in Exhibit 27.  
 

 Deer Other Animals 
Year Number of 

Crashes as a % of 
Total Crashes 

Number of Fatalities 
as a % of Total  

Fatalities 

Number of 
Crashes as a % of 

Total Crashes 

Number of Fatalities 
as a % of Total  

Fatalities 

2019 4,346 
(3.50%) 

7 
(0.70%) 

230 
(0.20%) 

2 
(0.20%) 

2020 4,332 
(4.20%) 

16 
(1.40%) 

231 
(0.20%) 

0 
(0.00%) 

2021 4,343 
(3.70%) 

11 
(0.90%) 

197 
(0.20%) 

1 
(0.10%) 

2022 4,533 
(3.90%) 

6 
(0.50%) 

217 
(0.20%) 

1 
(0.10%) 
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Exhibit 27 
 

Deer-Related Wildlife-Vehicle Collisions  
2019 through 2022  

 

 
 
Source:  Developed by LBFC staff from information obtained from the Pennsylvania Department of Transportation. 

 
 
We found that most deer-related WVCs reported to PennDOT occurred 
on major highways and concentrated around Pittsburgh, Harrisburg, and 
Philadelphia.  Essentially, where there are more people, there are more 
vehicles, which leads to a higher likelihood of WVCs.   
 
As shown in Exhibit 28, the most common occurrences of WVCs reported 
to PennDOT were on roadways with speed limits of 55 miles per hour 
(7,473 WVCs or 31.84 percent). 
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Exhibit 28 
 

Number of Wildlife Vehicle Collisions Reported to PennDOT by Speed Limit  
2019 through 2022 

 
 

 
 
Source:  Developed by LBFC staff from information obtained from the Pennsylvania Department of Transportation. 
 

 
Over half (52 percent) of the WVCs reported to PennDOT were on road-
ways with speed limits over 55 miles per hour.  The overall crash rate and 
injury severity are higher at higher speeds. 83  It is possible that WVCs oc-
curring on roads with higher speed limits were reported to PennDOT 
more frequently because of the severity of the collisions meeting the re-
porting requirements in the Pennsylvania Vehicle Code.  

 
Some highways had a higher likelihood of a WVC occurring than others.  
Exhibit 29 shows the highways with over two WVCs per mile of roadway.  

 

 
83 The Relation Between Speed and Crashes.  SWOV Institute for Road Safety Research.  April 2012. 
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Exhibit 29 
 

Ratio of Deer-Related Wildlife-Vehicle Collisions Per Mile  
2019 through 2022  

 
Source:  Developed by LBFC staff from information obtained from the Pennsylvania Department of Transportation. 
 
 

The highway with the most deer-related WVCs per mile was State Route 
33 (connecting the Lehigh Valley to the Poconos).  According to Penn-
DOT, on some parts of Route 33, there was an Annual Average Daily Traf-
fic (AADT) of 84,000 vehicles. 84  Compared to Pennsylvania’s most heavily 
traveled highway, Interstate 76 (154,000 AADT in some sections in Phila-
delphia County) had 3.07 deer-related collisions per mile of roadway.85 
 
 
Time of Day and Year 
 
The time of year and time of day increases the risk of DVC.  Exhibit 30 
shows the number of deer-related crashes reported to PennDOT per 
month.  
 

 
84 AADT is the typical daily traffic on a road segment for all the days in a week, over one year.  See https://www.penn-
dot.pa.gov/ProjectAndPrograms/Planning/Maps/Pages/Traffic-Volume.aspx, Accessed April 25, 2024. 
85 Ibid.  

Highway Number of WVC Highway Length  
in Miles 

WVC per Mile  
Ratio 

PA-33 128 28 4.57 
I-79 738 183 4.03 

I-380 105 28 3.75 
PA-43 195 60 3.25 
I-76 1077 351 3.07 
I-83 130 51 2.55 
I-99 216 86 2.51 

US-202 148 59 2.51 
PA-28 242 98 2.47 
I-476 306 132 2.32 
I-376 194 84 2.31 
I-80 714 311 2.30 
I-81 519 232 2.24 
I-84 121 55 2.20 
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Exhibit 30 
 

Number of Deer-Related Collisions by Month  
2019 through 2022 

 
 

 
 

Source:  Developed by LBFC staff from information obtained from the Pennsylvania Department of Transportation. 
 

 
 
We found the most DVC occurrences in October and November.  Accord-
ing to the Federal Highway Administration (FHWA), WVCs occur most 
frequently in the fall because “animals move around more due to migra-
tion, mating, or hunting seasons.” 86  According to the Pennsylvania Game 
Commission (PGC), the breeding season for white-tailed deer peaks in 
mid-November. 87  In Pennsylvania, statewide regular firearms antlered 
and antlerless running season runs from the end of November to early 
December.  We also found May and June to have increases in DVC (alt-
hough not as high as the fall numbers), which FHWA explained is due to 
“distribution of young [animals] and migration.”88 
 
Certain times of day also increase the risk of DVC.  As shown in Exhibit 
31, dawn, dusk, and dark hours were the most common times for deer to 
be involved in crashes.  
 
 

 
86 Wildlife-Vehicle Collision Reduction Study: Report to Congress.  Federal Highway Administration.  August 2008. 
87 White-tailed Deer Wildlife Note.  Pennsylvania Game Commission.  February 2021.  
88 Wildlife-Vehicle Collision Reduction Study: Report to Congress.  Federal Highway Administration.  August 2008. 
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Exhibit 31 
 

Time of Day Deer-Vehicle Collisions Occurred  
2019 through 2022 a/ 

 

 
 
Note: 
a/The time of the crash from November through February was adjusted by one hour to adjust for daylight savings 
time and standard time changes.  
 
Source:  Developed by LBFC staff from information obtained from the Pennsylvania Department of Transportation. 

 
 
The most common timeframe for deer-related WVCs was between 8:00 
PM and 10:00 PM.  Daytime deer-related WVCs were less common as 
drivers likely had greater visibility with daylight.  According to FHWA, 
“The daily peaks are typically explained by the fact that deer and other 
large animals are moving around dusk and dawn, which, combined with 
relatively high traffic volume in the early morning and late afternoon, re-
sults in a peak in collisions in the early morning and late afternoon and 
evening.” 89   
 

 
89 Ibid. 
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B. Auto Insurance Claims Data 
 
Auto insurance claims are one source of data that capture more WVCs 
than state transportation crash data, as drivers may file claims for any 
damage to a vehicle, including minor damage, which does not require 
notifying law enforcement (assuming there are no injuries and fatalities).  
Insurance data also has limitations; auto insurers in Pennsylvania either 
do not publicly share claims statistics from WVCs or track animal-related 
claims separately from other not-at-fault claims.   
 
One exception is the insurer State Farm Mutal Automobile Insurance 
Company (State Farm), which annually publishes (1) estimates of animal-
related claims per state for the top 10 states where animal collisions are 
most likely and (2) animal collision likelihood for every state and the Dis-
trict of Columbia.  In the most recent report (2022-2023), Pennsylvania 
ranked first in the nation for the number of animal collision claims and 
third in the country for the risk of animal collisions.  In Pennsylvania, 1 in 
59 auto insurance claims involved an animal (the national average was 1 
in 127). 90 
 
According to a representative from State Farm, the data analysis included 
the following sources:  
 

• State Farms claims involving an animal in comprehensive and 
collision coverage (policyholders with only liability insurance cov-
erage were excluded). 91  

• State Farm’s market penetration in each state. 
• Federal Highway Administration (FHWA)’s total licensed driver 

data.  
 

State Farm estimated the total claims across the auto insurance industry 
using the three data sources.  Exhibit 32 compares State Farms’ animal-
related claim estimates and PennDOT’s crash data.  

 

 
90 How likely are you to have an animal collision?  State Farm.  2023.  
91 In Pennsylvania, DVCs are covered under comprehensive coverage.  
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Exhibit 32 
 

State Farm Estimated Animal-Related Claims Compared to PennDOT Wild-
life-Vehicle Collisions Data  

 
Year Estimated Statewide 

Animal-Related Claim 
Count 

PennDOT’s Re-
ported WVCs 

PennDOT Crash Data as a % 
of State Farm’s Estimates 

2019-2020 176,229 4,346 2.47 
2020-2021 166,404 4,563 2.74 
2021-2022 156,176 4,540 2.91 
2022-2023 153,397 4,750 3.01 

 
Source:  Developed by LBFC staff from information obtained from State Farm and the Pennsylvania Department of 
Transportation. 

 
 
PennDOT’s reported WVC data comprised 2.74 to 3.01 percent of State 
Farm’s estimated Pennsylvania animal-related claims.  When we re-
quested additional data, State Farm noted that its market penetration 
and claims count are proprietary and not shared externally.  Additionally, 
it does not provide information on the time of day, road conditions, or 
location. 
 
The Highway Loss Data Institute (HLDI) publishes reports on auto insur-
ance losses due to animal strikes.  HLDI collects proprietary insurance 
data but publishes it in aggregate form.  According to the institute, “Of 
the 37 companies that currently report information on losses under com-
prehensive coverage to HLDI, only 25 provide information on animal 
strikes.  Vehicle exposure from these 25 companies represents 40 percent 
of the HLDI database.” 92 
 
HLDI provides some location-based insurance claims information.  How-
ever, it is limited to counties with the highest animal strike claim frequen-
cies.  From 2013 through 2022, eight of the top ten counties with the 
highest November animal strike claims frequencies were Pennsylvania 
counties (Crawford, Indiana, Somerset, Mercer, Butler, Fayette, West-
moreland, and Washington). 93  According to HLDI, Crawford County's 
November claim frequency was 86.9 (per 1,000 insured vehicle years), 
more than 6.4 times the national average and about 3.2 times the 
county’s August claim frequency. 94 

 
Combining insurance data with carcass data (see Section IV) could pro-
vide PennDOT with additional information for determining and imple-
menting WVC solutions such as wildlife crossings and fencing.  

 
92 Losses Due to Animal Strikes Bulletin.  Highway Loss Data Institute. Vol. 40, No. 5.  April 2023.  
93 Ibid. 
94 Claim frequency is calculated per 1,000 insured vehicle years.   
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C. Economic Impact of Wildlife-Vehicle Col-
lisions 

 
Like any vehicular collision, WVCS can be costly.  Costs associated with 
WVCs include vehicle repairs, healthcare, human and animal lives, public 
services (fire, police, and emergency medical services), and carcass re-
moval.  According to FHWA, more than 90 percent of DVCs damage vehi-
cles. 95  
 
From 2013 through 2022, insurance claim severity for November WVC 
claims in Pennsylvania averaged $4,263 (shown in Exhibit 33).  
 
 

Exhibit 33 
 

Average Wildlife-Vehicle Collisions November Claim Frequencya and  
Claim Severityb 

 

Pennsylvania vs. Nationalc 
(2013 through 2022) 

 

 
 

Notes: 
a/ Claim frequency is defined as the number of claims for a group of vehicles divided by the exposure for that group 
and is expressed as claims per 1,000 insured vehicle years.  Exposure is when a vehicle is insured under a given cover-
age type and measured in insured vehicle years.  An insured vehicle year is one vehicle insured for one year, two for 
six months, etc. 
b/ Claim severity is the total of all loss payments made for claims divided by the number of claims paid.  Claim sever-
ity is measured in dollars per claim.  It is not a measure of vehicle speed in a crash or injury severity. 
c/Only includes states with ≥100 claims each November. 
 
Source:  Developed by LBFC staff from information obtained from the Highway Loss Data Institute.  

 
95 Wildlife-Vehicle Collision Reduction Study: Report to Congress.  Federal Highway Administration.  August 2008. 
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While Pennsylvania had a higher November claim frequency (27.9) than 
the national average (13.6), Pennsylvania had a lower severity ($4,263) 
than the national average ($4,590).  
 
Vehicle damage is not the only cost associated with WVCs.  Others in-
clude injuries and fatalities.  In recent years, Pennsylvania has recorded as 
many as 16 deaths (2020) related to WVCs.  “Approximately five percent 
of [DVCs] result in human injuries… costs from injuries include lost earn-
ings, healthcare-related costs, and reduced quality of life.” 96  The esti-
mated driver and societal costs associated with DVCs are summarized in 
Exhibit 34. 
 
 

Exhibit 34 
 

Deer-Vehicle Collisions Cost Estimates 
2021 

 
Cost Description Cost Estimates 
Vehicle Repair Costs Per Collision $2,405 - $3,427 
Human Injuries per Collision $3,531 
Human Fatalities per Collision $1,309 - $2,184 
Towing, Accident Attendance, and Investigation          $163 
Monetary Value Animal Per Collison          $152 - $2,614 
Carcass Removal and Disposal Per Collision          $65 
Total          $7,625 - $11,984 

 
Source:  Developed by LBFC staff from information obtained from the Pew Charitable Trusts. 

 
 

Total WVC cost estimates for deer accidents ranged between $7,625 to 
$11,984. 97  Section IV discusses best practices for conservation connec-
tivity, such as wildlife crossings, which can help reduce the number of 
WVCs.

 
96 Funding for Wildlife Crossing Infrastructure an Evaluation of Revenue and Funding Mechanisms.  Pew Charitable 
Trusts and ECONorthwest.  April 2023. 
97 Ibid. 
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SECTION IV   
BEST PRACTICES IN CONSERVATION  
CONNECTIVITY 
 
 

Overview 
 

eviewing conservation connectivity practices in neighboring states 
offers a comparison to gauge Pennsylvania’s efforts.  Pennsylvania 

and surrounding states face similar challenges related to urbanization, 
habitat fragmentation, forest loss, threatened/endangered species, and 
climate.  We found that states surrounding Pennsylvania have imple-
mented connectivity efforts that revolve around collaboration, data col-
lection, and analysis.  Additionally, we found most of the conservation 
connectivity tools utilized by surrounding states are similar to Pennsylva-
nia’s; however, we did identify improvement areas for the common-
wealth.  New Jersey, in particular, had a robust working group to foster 
collaboration and may serve as a model for Pennsylvania to implement.   
 
This section highlights best practices recommended in conservation cor-
ridor development, including wildlife crossings, preserving natural corri-
dors, collaboration, and data collection.  We found centrally tracking 
roadway carcass data statewide is effective in capturing accurate wildlife-
vehicle collision (WVC) counts along with crash and insurance data.  
 
We conclude the section with funding options used in other states and 
potential revenue sources.  Funding conservation corridors is a public 
policy option for the General Assembly to aid in the development of cor-
ridors and preservation of existing corridors. 98  Florida is an example of a 
state that made significant investments into conservation corridors ($400 
million initially, with $100 million reoccurring). 99 
 
 
Recommendations 
 
Recommendations for Executive Action 

1. The Office of the Governor should convene an official inter-
agency/commission conservation connectivity working group to 
build on existing collaborations (including federal and non-gov-
ernmental partners). 
 

 
98 NCEL Fact Sheet, Wildlife Corridors and Crossings.  National Caucus of Environmental Legislators.  July 2021. 
99 Florida Wildlife Corridor.  Florida Department of Environmental Protection.  July 2022. 

 R 
Fast Facts… 

 Some mule deer in 
western US states 
travel more than 150 
miles on seasonal 
migratory routes, 
whereas white-tailed 
deer in PA average 5 
to 10 miles of travel 
(some bucks travel 
up to 25 miles). 
 

 Wildlife crossings 
with fencing have 
been shown to re-
duce wildlife-vehicle 
collisions by up to 97 
percent.  
 

 13 states have en-
acted legislation 
and/or issued execu-
tive orders regard-
ing conservation 
connectivity (as of 
2023).  
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2. An interagency/commission conservation connectivity working 
group should identify high-priority areas of conservation con-
nectivity in Pennsylvania and establish common goals. 
 

Recommendations for Legislative Consideration 
 

1. The General Assembly should consider requiring commonwealth 
agencies, independent commissions, contractors, etc., who re-
move animal carcasses from roadways to centrally track the data, 
including coordinates of where animal carcasses were removed, 
to aid in identifying wildlife-vehicle collision hotspots. 
 

2. The General Assembly should consider funding to develop new 
and preserve existing conservation corridors if deemed a public 
policy priority.  

 
 

Issue Areas 
 
 

 

A. Current Status of Other States' Conserva-
tion Connectivity Practices 

 
When reviewing best practices in conservation connectivity, western 
states are known for their conservation corridor efforts - primarily large 
overpasses lined with native plants that provide safe passage for wildlife 
to cross highways that intersect habitats. 100  However, to properly gauge 
Pennsylvania’s status in implementing conservation corridors, it is best to 
review states with similar environmental and ecological characteristics as 
Pennsylvania.   

 
 

Species with Differing Needs 
 
Ungulates provide one example of the differing conservation require-
ments between states. 101  For example, some mule deer found in Colo-
rado and Wyoming spend two to four months migrating south for the 
winter and north for the summer, traveling more than 150 miles. 102  Be-
cause of migration patterns, states with mule deer have created contigu-
ous corridors that cross public and private lands.   

 
100 See https://www.pewtrusts.org/en/research-and-analysis/articles/2023/07/20/wildlife-and-people-benefit-from-
new-habitat-connectivity-laws, Accessed April 25, 2024. 
101 An ungulate is a hoofed mammal.  
102 Understanding Mule Deer Migration, Fact Sheet #12.  Western Association of Fish and Wildlife Agencies.  July 2014.  
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Conversely, the white-tailed deer, the most common ungulate in Pennsyl-
vania and surrounding states, do not have large or predictable migratory 
routes.  White-tailed deer average five to ten-mile ranges, with some 
buck traveling as far as twenty to twenty-five miles. 103  The Pennsylvania 
Game Commission (PGC) also noted that connectivity is not always the 
best option, particularly for the elk.  PGC’s goal is to keep elk north of 
Interstate 80 for animal and public safety.   
 
Disease management is another example of when connectivity can be 
problematic.  Chronic wasting disease (CWD) is “a progressive, fatal dis-
ease that affects the brain, spinal cord, and many other tissues of farmed 
and free-ranging deer, elk, and moose.” 104  CWD is thought to spread 
through direct contact, such as body fluids, or indirectly through “envi-
ronmental contamination of soil, food, or water.” 105  Therefore, animals 
with CWD and connectivity to other areas can further spread the disease.  
 
 
Landownership  

 
Landownership in Pennsylvania and surrounding states also differs from 
that in western states.  As of 2018, federal land comprised 615.3 million 
acres out of 2.3 billion, or 27.1 percent of total US land. 106  As shown in 
Exhibit 35, western states had a higher percentage of federal acreage 
than eastern states.   
 

 
103 See https://www.deer.psu.edu/ungulates-who-wander/, and see https://www.pgc.pa.gov/Wildlife/WildlifeSpe-
cies/White-tailedDeer/Pages/DeerMovements.aspx, Accessed March 22, 2024.   
104 See https://www.cdc.gov/prions/cwd/index.html, Accessed April 16, 2024. 
105 Ibid. 
106 Federal Land Ownership: Overview and Data.  Congressional Research Service.  February 2020.  
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Exhibit 35 
 

Federal Acreage Percentage Per State* 
2018 

 

 
 
Note: 
 
*Federal land falls under one of five different agencies’ jurisdictions: US Bureau of Land Management (US Department 
of the Interior), US Forest Service (US Department of Agriculture), US Fish and Wildlife Service, National Park Service, 
and US Department of Defense. 
 
Source:  Developed by LBFC staff from information obtained from the Congressional Research Service. 
 
 

In Pennsylvania’s surrounding states, the federal acreage as a percentage 
of the state ranged from 0.8 percent (New York) to 7.4 percent (West Vir-
ginia), with Pennsylvania at 2.2 percent – significantly less than western 
states such as Colorado (36.2 percent), Wyoming (46.7 percent), and Ne-
vada (80.1 percent).   
 
State-owned land is more varied across the US.  According to the Prop-
erty and Environment Research Center (PERC): 
 

Total state land in [the US] equals 201 million acres, 9 
percent of that nation’s land area.  More than half of this 
land is in Alaska.  Excluding Alaska, there are 96 million 
acres of state land, which comprises 5 percent of the 
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country’s land outside of Alaska.  About half of this state 
land is located in the West. 107 
 

Exhibit 36 shows the state-owned acreage as a percent of total 
state land across the US.  
 
 

Exhibit 36 
 

State-Owned Acreage Percentage Per State 
2018 

 

 
 
 
Source:  Developed by LBFC staff from information obtained from the Property and Environment Research Center. 
 
 

In Pennsylvania’s surrounding states, state-owned acreage as a percent-
age of the state ranged between 1.9 percent (West Virginia) and 20.9 
percent (New Jersey).  In Pennsylvania, 13.9 percent of the land was 
state-owned.  While eastern states had some higher rates of state-owned 
land as a percentage of total land, when combined with federal land, 

 
107 Nelson, Robert.  State-Owned Lands in the Eastern United States: Lessons from State Land Management in Practice.  
PERC.  March 2018. 

CT = 7.8% 

DE = 7.6% 

MA = 11.1% 

MD = 7.8% 

NH = 3.7% 

NJ = 20.9% 

RI = 9.5% 

   

 

HI = 34.2% 



LEGISLATIVE BUDGET AND FINANCE COMMITTEE 
                         HR 87: Current Status of Conservation Connectivity in Pennsylvania 

 

 
Page 66 

western states still had larger percentages of land that was not privately 
owned (as shown in Exhibit 37).   
 
 

Exhibit 37 
 

Combined Federal and State-Owned Land as a Percent of Total State Land 
PA and Surrounding States Compared to Western US States* 

(2018) 
 

 
Note: 
*Western states identified using the US Census definition.  
 
Source:  Developed by LBFC staff from information obtained from the Congressional Research Service and Property 
and Environment Research Center. 
 
 

One final consideration regarding landownership is the contiguous num-
ber of acres owned by private landowners in each state.  Western states 
have parcels with more acreage than Pennsylvania and surrounding 
states, particularly farms and ranches.  As shown in Exhibit 38, western 
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states had average farm acreage higher than Pennsylvania and the sur-
rounding states.  
 
 

Exhibit 38 
 

Average Farm* Size by State In 2021 
(Acres) 

 

 
 

Note: 
*A farm is defined by the United States Department of Agriculture as “any place which $1,000 or more of agricultural 
products were produced and sold, or normally would have been sold, during the year.” Government payments are 
included in sales.  Ranches, institutional farms, experimental and research farms, and Indian Reservations are included 
as farms.  Places with the entire acreage enrolled in the Conservation Reserve Program, Wetlands Reserve Program, 
and other government conservation programs are counted as farms. 
 
Source:  Developed by LBFC staff from information obtained from the United States Department of Agriculture. 

 
 
Pennsylvania state government agencies and independent commissions 
noted parcel size as a logistical challenge in conservation efforts, particu-
larly for easements.  For example, if an area were deemed a conservation 
corridor in the western states, those states may only have to work with 
one ranch owner because their land covers a large area.  In Pennsylvania, 

CT = 69 

DE = 230 

MA = 69 

MD = 161 

NH = 105 

NJ = 76 

RI = 55 
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however, more landowners may have to be engaged because they own 
smaller parcels.  This does not make conservation impossible, but it is an 
added challenge for Pennsylvania and surrounding states.  
 
 
Mid-Atlantic/Northeastern Conservation  

 
The commonwealth serves as a critical passage environmentally and geo-
graphically.  As shown in Exhibit 39, Pennsylvania is a wildlife corridor for 
the East Coast.   
 
 

Exhibit 39 
 

North America Migration Patterns 
 

 
 
Source:  The Nature Conservancy. 

 
 

When reviewing connectivity practices in peer states, it is also important 
to note the structure of Pennsylvania’s state government related to con-
servation differs from the surrounding states.  In Pennsylvania, as indi-
cated in Section II, conservation jurisdiction falls between various sepa-
rate state agencies and independent commissions (i.e., Pennsylvania De-
partment of Conservation and Natural Resources (DCNR), Pennsylvania 
Department of Transportation (PennDOT), Pennsylvania Game 
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Commission (PGC), Pennsylvania Fish and Boat Commission (PFBC), etc.).  
The New Jersey Department of Environmental Protection is home to the 
Division of Fish and Wildlife, New Jersey Forest Service, Office of Natural 
Lands Management, and other conservation-related programs in New 
Jersey. 108  With most of the conservation jurisdiction in one state agency, 
New Jersey’s efforts may be less fragmented than Pennsylvania’s.  As part 
of this study, we did not research whether agency structures are inher-
ently positive or negative to conservation efforts.  Nonetheless, we high-
light collaboration efforts in the surrounding states that may be helpful 
to adopt in the commonwealth.  
 
States such as California, Colorado, Florida, Nevada, New Hampshire, 
New Mexico, Oregon, Utah, Vermont, Virginia, Washington, and Wyo-
ming either enacted legislation or issued executive orders on wildlife cor-
ridors.  Pennsylvania and surrounding states have primarily introduced 
but not enacted legislation regarding conservation connectivity (as 
shown in Exhibit 40).   
 
 

Exhibit 40 
 

Habitat Connectivity Policies by State 
As of 2023 

 

 
 

Source:  The Center for Large Landscape Conservation.  

 
108 New Jersey Department of Environmental Protection, Official Organization Chart, Departmental Overview.  March 
2024. 
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Without legislative requirements, Pennsylvania and the surrounding 
states have implemented conservation connectivity practices in varying 
degrees through new and existing programs.  The sections that follow 
will highlight conservation connectivity efforts in the states surrounding 
Pennsylvania.   

 
 

New Jersey 

 
New Jersey’s history with conservation corridors dates to the 1980s, when 
wildlife overpasses were planned with the construction of Interstate 78 (I-
78) because the highway was intended to run directly through the center 
of Watchung Reservation (preserved land in Union County).  Ultimately, 
the I-78 project was built to circumvent most of the Watchung Reserva-
tion; however, the wildlife overpasses were still built.  They were deemed 
a success, but a biologist for the state noted New Jersey now relies 
mainly on wildlife corridors that go under roadways. 109  
 
Today, New Jersey faces steady urbanization, a dense network of roads, 
and a changing climate. 110  New Jersey utilizes collaboration, data collec-
tion, and analysis in conservation connectivity.  In 2012, New Jersey cre-
ated Connecting Habitats Across New Jersey (CHANJ), an effort managed 
by the New Jersey Department of Environmental Protection, Division of 
Fish and Wildlife.  CHANJ was formed to help:  
 

• Prioritize land protection,  
• Inform habitat resolution and management, and 
• Guide mitigation of road barrier effects on wildlife and habi-

tats. 111 
 

Collaboration.  Since CHANJ’s inception in 2012, more than 40 dif-
ferent organizations in New Jersey participated in the conservation ef-
forts.  New Jersey’s collaboration included working groups between local, 
state, and federal stakeholders to promote habitat connectivity and re-
duce wildlife-vehicle collisions (WVCs). 112  This collaboration included 
identifying and developing public-private partnerships (PPPs) and inter-
agency communications.  

 

 
109 Higgs, Larry.  No, It’s Not an Abandoned Overpass. The Story Behind N.J.’s Wildlife Bridges. NJ.com, January 2024. 
110 Guidance Document, Version 1.0-2019. Connecting Habitat Across New Jersey. April 2019. 
111 Ibid.  
112 Connecting Habitat Across New Jersey (CHANJ): Guidance Document, Version 1.0, New Jersey Department of Envi-
ronmental Protection, Division of Fish and Wildlife, Endangered and Nongame Species Program. New Jersey Division of 
Fish and Wildlife, p. 73, 2019. 
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Data Collection and Analysis.  In 2022, CHANJ released a 
final assessment report to detail the effectiveness of its practices in de-
veloping habitat connectivity and mitigating WVCs.113  CHANJ found that 
human landscape modification (e.g., construction, clearing land for agri-
culture, and other infrastructure development) impacted wildlife gene 
flow and identified areas where habitat connectivity could be improved. 
Gene flow is the successful transfer of genetic information to prevent in-
breeding; therefore, habitat fragmentation caused by artificial barriers 
may inhibit this process. 114 
 
CHANJ conducted road transect surveys and culvert assessments as part 
of the assessment and identified areas of high concern for proposing 
road mitigation projects. 115  Exhibit 41 contains the mapping of con-
structed and in-progress wildlife mitigation projects in New Jersey.   
 

 
113 CHANJ Assessments Final Report.  New Jersey Division of Fish and Wildlife.  August 2022. 
114 Ellstrand, Norman and Rieseberg Loren.  When Gene Flow Really Matters: Gene Flow in Applied Evolutionary Biol-
ogy.  Evolutionary Applications.  July 2016. 
115 Transect surveys entailed driving or walking each Road Segment at least once weekly for a minimum 6-month 
timeframe and recording information during each survey, including the date and time of the survey, the number and 
species of animals found alive-on-road or dead-on-road (or that no animals were observed), the location of animals 
observed within the transect, and a voucher photograph of each. 
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Exhibit 41 
 

New Jersey Road Wildlife Mitigation Projects 
March 2024 

 

  
 

Source:  CHANJ Web Viewer.  
 
 
CHANJ also developed the New Jersey Wildlife Tracker App, an applica-
tion to report sightings of New Jersey rare or endangered species, wild-
life on roads, and roadkill.  The application allows anyone, including the 
public, to report sightings.   
 
 
Ohio 

 
Ecologically, Ohio faces challenges with wildlife habitat loss and fragmen-
tation. 116  Focusing on data collection and collaboration as part of its 
conservation connectivity efforts, the Ohio Department of Transportation 
(ODOT) developed the WVC data collection protocol to identify statisti-
cally significant WVC hotspots, particularly for deer-vehicle collisions. 117  
Ohio determined that 90 percent of WVCs in the state were deer-related.   
 

 
116 Ohio State Wildlife Action Plan 2015.  Ohio Department of Natural Resources, Division of Wildlife. 
117 TRC, AVC Survey Data Collection Protocol.  Ohio Department of Transportation.  May 2022. 
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Collaboration.  ODOT collaborated with other state government 
agencies, private businesses, and universities to identify WVC hot 
spots. 118  ODOT also contracted with an environmental consulting firm to 
conduct a comprehensive WVC reduction study.   
 
Data Collection and Analysis.  Ohio used data from a variety 
of sources to identify WVC hotspots.  For example, Ohio utilized a free 
public sector program from the navigation application, Waze, called the 
“Waze for Cities Data” program.  Through this collaboration, Waze pro-
vided Ohio real-time traffic data, including user-identified roadkill sight-
ings.  As discussed in more detail, animal carcass road data may be more 
accurate in quantifying WVCs than crash data alone.  In response to WVC 
hotspots, ODOT created a mitigation matrix to determine the types of 
potential wildlife crossings, associated costs, effectiveness, implementa-
tion time frame, costs/benefits, limitations, and maintenance needs.   

 
 

Delaware 

 
Delaware faces a changing climate, particularly severe weather (resulting 
in saltwater changes, intrusion, and negative impacts on dams and im-
poundments) and invasive species. 119  Delaware has focused on fostering 
collaboration, enhancing data collection, and supporting landowners in 
conservation efforts. 120   
 
Collaboration.  The Delaware Department of Natural Resources 
and Environmental Control (DNREC) works with public and private con-
servation partners to assist with data collection and analysis.  DNREC re-
leased best management practices for private landowners to mitigate di-
verse environmental impacts.  Partnerships with other agencies facilitated 
the implementation of DNREC priority items.  One example involved col-
laboration with the Delaware Department of Transportation (DeIDOT), 
which involved planning for species of greatest conservation need 
(SGCN) and critical habitats during the planning phases of development 
for DeIDOT-managed roads.  

 

 
118Animal Vehicle Collision Hotspot Analysis Presentation.  Ohio Department of Transportation.  2022. 
119  “As sea levels rise along the coasts, saltwater can move onto the land.  Known as saltwater intrusion, this occurs 
when storm surges or high tides overtop areas low in elevation.  It also occurs when saltwater infiltrates freshwater 
aquifers and raises the groundwater table below the soil surface.”  See https://www.climatehubs.usda.gov/hubs/north-
east/topic/saltwater-intrusion-growing-threat-coastal-agriculture#:~:text=Known%20as%20saltwater%20intru-
sion%2C%20this,table%20below%20the%20soil%20surface., Accessed May 10, 2024.  
120 The Delaware Wildlife Action Plan 2015-2025.  Delaware Department of Natural Resources and Environmental Con-
trol, Division of Fish and Wildlife. 
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Data Collection and Analysis.  Delaware identified specific 
priority areas for connectivity, including mapping.121  Exhibit 42 shows 
Delaware Environment Navigator core areas as well as existing and po-
tential corridors. 

  
 

Exhibit 42 
 

Delaware Existing and Potential Conservation Corridors 
2015 

 

  
 

Source:  Delaware Wildlife Action Plan. 
 

 

 
121Delaware Wildlife Action Plan.  Delaware Department of Natural Resources.  2015. 
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Delaware noted the need for additional conservation and habitat-map-
ping tools, including additional data (from public and private stakehold-
ers), to further develop its GIS mapping.   

 
 

Maryland 

 
Facing significant forest loss due to urbanization, Maryland’s conserva-
tion connectivity efforts have been headed by the Maryland Department 
of Natural Resources and the Maryland Department of Transportation 
(MDOT). 
 
Collaboration.  The Maryland Department of Natural Resources 
utilized data to develop the Green Infrastructure Assessment. 122  Accord-
ing to Maryland, this assessment tool identified:  
 

A variety of natural resource values (as opposed to a sin-
gle species of wildlife, for example), how a given place 
fits into a larger system, the ecological importance of 
natural open space in rural and developed areas, the im-
portance of coordinating local, state and even interstate 
planning, and the need for a regional or landscape-level 
view for wildlife conservation. 123 
 

MDOT worked with universities and non-governmental organiza-
tions to study specific areas of habitat fragmentation, such as 
culverts and deer-vehicle collisions. 124, 125  As a result of this col-
laboration, MDOT utilized fencing, wildlife escape ramps, up-
dated wildlife-friendly culverts, and wildlife underpasses on state 
highways. 126 
 
Data Collection and Analysis.  The Green Infrastructure Assess-
ment and three other databases (Rare Species Habitat, Aquatic Life Hotspots, and 
Water Quality Protection) were utilized to target priority areas.  The priority areas 
determine where MDDNR utilizes land protection funds.  

 
 

 
122 See https://dnr.maryland.gov/land/Pages/Green-Infrastructure.aspx, Accessed March 22, 2024. 
123 See https://data.imap.maryland.gov/datasets/maryland::maryland-green-infrastructure-green-infrastructure-hubs-
and-corridors/about, Accessed March 22, 2024. 
124 Gates, J. Edward, and James L. Sparks Jr.  An Investigation into the Use of Road Drainage Structures by Wildlife in 
Maryland.  University of Maryland Center for Environmental Science.  August 2011.  
125 Deer-Vehicle Collison Data Using GIS.  Maryland Department of Transportation State Highway Administration.  No-
vember 2002.  
126 See https://www.roads.maryland.gov/mdotsha/pages/index.aspx?PageId=334, Accessed March 28, 2024. 
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New York 

 
New York has faced habitat loss and fragmentation challenges due to 
developing and maintaining connectivity for SGCN.127  New York’s latest 
State Wildlife Action Plan (SWAP) discussed the need for habitat connec-
tivity, particularly as suburban development occurs throughout the state. 
In its SWAP, the New York State Department of Environment Conserva-
tion (NYDEC) noted the objective to “promote” habitat connectivity for 
SGCN through collaboration and data collection. 128 
 
Collaboration. In New York, NYDEC and the New York Department 
of Transportation (NYDOT) set a collaborative goal to reduce SGCN road 
mortality. 129  Additionally, NYDOT and the Nature Conservancy (a non-
profit organization) partnered to install “Critter Crossings” under New 
York highways as part of a pilot project. 130  Critter Crossings are struc-
tures designed to help smaller mammals (bobcats and fishers) cross un-
der roadways.   

 
Data Collection and Analysis.  According to the Nature Con-
servancy, to determine New York’s Critter Crossing sites, computer mod-
els were used “to identify likely wildlife pathways and potential barriers 
[additionally] field technicians began tracking animals in the snow to 
confirm their travel patterns.”131  Wildlife cameras were installed to assess 
the effectiveness of the pilot program, and they showed animals using 
the crossings. 
 
NYDEC actively uses mapping tools to identify priority areas for habitat 
sustainability.  New York’s mapping tool identifies critical environmental 
areas (CEAs) to alert stakeholders that projects within the CEA should be 
assessed for environmental impacts before project commencement. 132  
 
 
West Virginia 

 
West Virginia’s current conservation challenges revolve around state con-
servation on private lands and collaboration between conservation stake-
holders. Private landowners own around 88 percent of the state’s total 
land area of 15.5 million acres, posing a connectivity challenge.  
 

 
127 State Wildlife Action Plan.  New York Department of Environmental Conservation.  September 2015. 
128 State Wildlife Action Plan.  New York Department of Environmental Conservation.  September 2015. 
129 Ibid. 
130 See https://www.nature.org/en-us/about-us/where-we-work/united-states/new-york/stories-in-new-york/critter-
crossings/, Accessed April 3, 2024.  
131 See https://www.nature.org/en-us/about-us/where-we-work/united-states/new-york/stories-in-new-york/critter-
crossings/, Accessed April 3, 2024. 
132 See https://extapps.dec.ny.gov/docs/remediation_hudson_pdf/ceafactsheet.pdf, Accessed March 25, 2024. 
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Collaboration.  West Virginia’s conservation priorities are devel-
oped through a core working group consisting of the West Virginia Divi-
sion of Natural Resources (WVDNR) and West Virginia University Natural 
Resource Analysis Center under a cooperative agreement. 133  West Vir-
ginia’s State Wildlife Action Plan (SWAP) proposed collaborating with the 
West Virginia Division of Highways and other state and federal roadway 
authorities to consider threats to SGCN and collaboration among forest 
management communities for SGCN populations. 134  In 2020, the West 
Virginia WVDNR partnered with the United States Department of Agricul-
ture (USDA) Natural Resources Conservation Service (NRCS), the West 
Virginia Division of Forestry, and other organizations to seek out private 
landowners interested in improving habitats. 135   
 
Data Collection and Analysis.  WVDNR utilized regional 
mapping and spatial analysis to identify habitat-species relationships and 
created a new database to disseminate the results. 136  This analysis iden-
tified 21 significant stresses on terrestrial and 20 major stresses on 
aquatic SGCNs.  Consequently, hundreds of conservation actions were 
formed to respond to those stresses.  According to West Virginia, the ac-
tions were not regulatory and required voluntary efforts from stakehold-
ers. 
 
 
 

B. Best Practices in Developing and Manag-
ing Conservation Corridors 

 
Extensive research on conservation connectivity exists in addition to re-
viewing conservation practices in Pennsylvania’s neighboring states. Our 
research indicated that the best practices outlined in the following sec-
tions effectively achieve conservation connectivity goals. The evidence-
based framework shown in Exhibit 43 shows that conservation connectiv-
ity involves interconnected factors, various tools, thoughtful planning, 
and science-backed analysis. 137   
 

 
133 West Virginia State Wildlife Action Plan.  West Virginia Division of Natural Resources.  September 2015. 
134 West Virginia State Wildlife Action Plan.  West Virginia Division of Natural Resources.  September 2015. 
135 See https://wvdnr.gov/wvdnr-seeks-landowner-assistance-with-wildlife-habitat-improvement/, Accessed March 26, 
2024. 
136 West Virginia State Wildlife Action Plan.  West Virginia Division of Natural Resources.  September 2015. 
137 Keely, Annika, et al.  Making Habitat Connectivity a Reality.  Conservation Biology.  2018. 
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Exhibit 43 
 

Framework for Connectivity Implementation  
 

 
Notes:  
a/ Early partner engagement. 
b/ Clear ecological objectives that drive data type and analysis. 
c/ Opportunities and challenges that may advance or hinder implementation should be addressed in the planning 
phase. 
d/ Strategies to overcome challenges and ensure success. 
e/ Resulting outcomes that increase connectivity and foster continued conservation by the partners. 
f/ Monitoring and project evaluation for adaptive management. 
 
Source:  Annika Keeley et al. 

 
 
Our research found that if Pennsylvania implemented a comprehensive 
approach to conservation connectivity, the commonwealth could expand 
on existing work to preserve habitats for native wildlife and plants and 
provide safe passage for migrating species. 
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Developing Human Established Corridors 
and Preserving Natural or Existing Corri-
dors 
 
Conservation corridors are not a one-size-fits-all solution to threats fac-
ing plant and wildlife species.  Some corridors are naturally occurring, 
and others require human intervention to maintain or develop connectiv-
ity.  While they have been proven successful, conservation corridors are 
more than just wildlife crossings intersecting highways.  Many tools exist 
for developing and preserving human-established corridors.   

 
Wildlife Crossings.  Wildlife crossings are one tool to reconnect 
habitats fragmented by roadways and urbanization. 
 
As noted by the USDA, “Wildlife crossing structures designed or retrofit-
ted to provide safe passage for wildlife above (overpasses) and below 
(underpasses) a roadway, coupled with fencing, have been shown to re-
duce [WVCs] by up to 97 percent.” 138  The USDA further stated, "It actu-
ally costs society less to solve the problem of [WVCs] than it costs to do 
nothing.”  Even though there can be a significant benefit to their con-
struction, because wildlife crossings require considerable planning and 
financial investment, it is wise to implement best practices.  USDA noted 
the following: 
 

• Wildlife crossing structure design, size, and placement influence 
how different species respond to structures. 

• Some species prefer large, open structures, while others prefer 
smaller structures with less light. 

• Wildlife crossing structures designed for multiple species maxim-
ize biodiversity conservation. 

• Because animals often exhibit a learning curve of several years to 
find and adjust to wildlife crossings, performance evaluations 
must be longer to assess effectiveness reliably. 

• Land management surrounding wildlife crossings is key in deter-
mining their effectiveness; therefore, short- and long-term coor-
dination between transportation and land management agencies 
is essential. 

• Fencing keeps animals off the highway and directs them to, and 
enhances the effectiveness of, wildlife crossing structures; in con-
trast, fencing alone (without crossing structures) creates a barrier 

 
138 Highway Crossing Structures for Wildlife: Opportunities for Improving Driver and Animal Safety.  United States De-
partment of Agriculture, Forest Service.  May 2021. 
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that can keep animals away from crucially important habitat ar-
eas. 

 
USDA also noted that while wildlife crossings are generally effective, 
planning them is a localized process, requiring states to consider their 
unique needs when designing and constructing them.   
 
Throughout our research, exclusionary fencing and wildlife crossings 
were often noted as leading to crossing effectiveness. 139  Another similar 
tool to implement with fencing and crossings is “jumpouts,” or escape 
areas for animals trapped on roadways with fencing.  Jumpouts have 
been proven effective for deer and other medium-to-large mammals. 140  
 
Easements.  Our meetings with various stakeholder groups often 
mentioned conservation easements as another conservation connectivity 
tool.  There are four main strategies for protecting at-risk species on pri-
vate land: (a) the government acquiring the land through eminent do-
main, (b) private land conservation trusts purchasing the land, (c) govern-
ment regulation, and (d) voluntary easement agreements designed to 
protect a habitat. 141 
 
Voluntary easements provide a more cost-effective solution that also 
keeps the land in private ownership. For these reasons, land conservation 
trusts have increasingly used this type of collaboration to establish corri-
dors. 142 
 
Researchers at the University of Missouri noted, “There is an important 
role for private land conservation, particularly in the eastern states, where 
a significant portion of land is privately owned.” 143  The researchers iden-
tified three main best practice recommendations regarding conservation 
easements:  
 

• Affirmative Clauses in Conservation Easements.  The research 
stated, “Such language may require removal of invasive species, 
restoration of native habitat, and other measures to expand and 
enhance wildlife habitat.”   

 
139 Brennan, Liam, Emily Chow, and Clayton Lamb.  Wildlife Overpass Structure Size, Distribution, Effectiveness, and Ad-
herence to Expert Design Recommendations.  PeerJ.  December 2022.  
140 Jensen, Alex, et al.  Quantifying Wildlife Use of Escape Ramps Along a Fenced Highway.  Human-Wildlife Interac-
tions.  2022.  
141 Kareiva, Peter, et al.  Documenting the Conservation Value of Easements.  Conservation Science and Practice.  May 
2021 
142 Ibid. 
143 Brown, Sarah, et al.  Conservation Easements: A Tool for Preserving Wildlife Habitat on Private Lands.  The Wildlife 
Society.  July 2021.  
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• Expanding the Role of Wildlife Professionals.  The researchers 
noted the need to include wildlife professionals in drafting ease-
ments to ensure better ecological outcomes.  

• Research Priorities.  This location-specific best practice included 
getting to know the private landowners’ perceptions of ease-
ments in the area, including landowners who enter easements 
and those who turn down entering into an easement.  

 
Easements can successfully connect private lands to public or land trust-
owned lands.   

 
Managing Preservation of Corridors.  Preserving land 
within corridors is another aspect of connectivity.  In 2021, researchers 
from the University of North Texas, Center for Large Landscape Conser-
vation, and Northern Arizona University published a comprehensive liter-
ature review of management practices for existing corridors with scien-
tific evidence of success. 144  The researchers noted they did not cover 
“corridor design or political buy-in, but focus[ed] on how a corridor 
should be managed once it was established.” 145  Exhibit 44 contains the 
results of the researchers’ study.  (Note: The researchers use the term 
“linkage” interchangeably with “corridor.”) 
 
 

Exhibit 44 
 

Best Practices for Corridor Management 
 

Recommendations for Human-Created Linear Barriers Crossing Corridors 
• Avoid building roads, canals, or railroad tracks in linkages and having these infrastructures bi-

sect linkages whenever possible. 
• When roads are unavoidable, use speed abatements to reduce traffic speed within and adja-

cent to corridors. 
• Use seasonal road closures during critical wildlife travel periods. 
• Reduce or eliminate artificial lighting. 
• Provide a variety of safe crossing structures over or under roads, railways, or canals, and when-

ever possible, maintain natural vegetation in the structure. 
• Ensure the protective fencing prevents wildlife from accessing the road/railway or canal interior 

while funneling wildlife to a safe crossing structure. 
• Maintain high-quality natural areas on either end of crossing structures. 
• Aside from protective fencing along roads, rails, and canals, ensure that all other fencing within 

the ecological corridor is wildlife-friendly and marked with safe deterring markers. 
• Provide safe drinking water sites near canals and aqueducts to prevent wildlife from seeking to 

access water in unsafe canals and aqueducts. 
 

144 Gregory, Andrew, et al.  Toward Best Management Practices for Ecological Corridors.  Land.  2021.  
145 Ibid.  
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Exhibit 44 Continued 
Recommendations for Streams and Riparian Zones 

• Maintain dams and impoundments to ensure they are functioning properly. 
• Manage the release of water from the impoundment to mimic the stream's natural water cycle 

and prevent scouring floods. 
• Ensure that water levels below the impoundment are maintained at a level that supports natu-

ral vegetation growth. 
• Provide riparian zone buffers. 
• Actively remove invasive species using chemical or mechanical means as necessary. 

Recommendations for Urban and Suburban Development in Corridors 
• Whenever possible, avoid urban development within the linkage design. 
• Minimize the road infrastructure associated with urban development within or adjacent to the 

linkage. 
• Strive to maintain residential parcel sizes >20 hectares (or 49.4 acres). 
• Use signage and education to explain the value of the linkage and encourage good steward-

ship by visitors. 
• Minimize artificial lighting. 
• Discourage wildlife feeding on trash or other practices that attract animals to unsafe areas or 

disrupt natural communities. 
• Encourage a leave-no-trace ethic associated with the recreational use of the linkage. 
• Reduce the use of fertilizers and pesticides on urban lawns. 
• Encourage good pet ownership to reduce domestic animal damage to wildlife within the link-

age. 
Recommendations for Agricultural Development Within Corridors 

• Encourage limited use of herbicides, pesticides, and rodenticides. 
• Use controlled burns or mechanical methods to remove debris from the corridor. 
• Use conservation easements or other incentives to promote appropriate practices on land adja-

cent to the linkage. 
• Use available government programs to help restore and manage natural vegetation within the 

linkage. 
• Encourage good ranching husbandry practices to reduce livestock depredations and consider 

payment programs to compensate producers for livestock losses from wildlife. 
• Reduce or eliminate grazing within or adjacent to the linkage. 

 
Source:  Toward Best Management Practices for Ecological Corridors (2021).  
 
 

Collaboration and Partnerships 
 
As noted in the section on Pennsylvania’s surrounding states, collabora-
tion is a common aspect of conservation connectivity.  According to the 
USDA, partnerships generally include a core group of state agency facili-
tators that work with other agency liaisons to streamline projects and 
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synthesize data between agencies. 146  Often, this collaboration includes 
creating a standardized methodology for data collection and reporting.  
 
As noted in Section II, Pennsylvania state agencies and independent 
commissions have already collaborated on conservation connectivity.  
Because Pennsylvania’s conservation-related agencies and commissions 
are focused on different species or aspects of conservation, Pennsylva-
nia’s efforts are more fragmented than other states.  More official collab-
oration, such as a conservation connectivity working group, may be help-
ful.  A working group would also allow public access to the process and 
enable conservation stakeholders to track the commonwealth’s conserva-
tion connectivity efforts.  
 
Due to jurisdictional oversight and fiscal constraints, commonwealth 
agencies are sometimes limited in achieving wide-ranging conservation 
and connectivity goals.  Additionally, “sometimes, private landowners re-
fuse to deal with public agencies due to previous negative experiences, 
but the door may be open to non-governmental organizations.” 147  PPPs 
can assist in furthering the work of the state-level conservation agen-
cies/commissions.  The federal government and local governments are 
also vital partners to the commonwealth.  
 
 
Data Collection and Analysis  

 
Data collection and analysis are imperative in identifying conservation 
needs.  The two areas in Pennsylvania where we needed additional data 
collection and analysis were mapping and WVC data. 

 
Mapping.  Mapping is an essential tool for planning and implement-
ing conservation corridors.  Researchers from the Northern Arizona Uni-
versity, Conservation Biology Institute, Clemson University, and Nature 
Conservancy developed best practices in connectivity mapping.  The re-
searchers noted that maps should “serve as decision-support tools and 
concise expressions of desired future connectivity.” 148  Additionally, the 
researchers developed the following steps in conservation mapping: 
 

Step 1: State the Goal of the Map. 
Step 2: Establish Collaborations. 

 
146 Highway Crossing Structures for Wildlife: Opportunities for Improving Driver and Animal Safety.  United States De-
partment of Agriculture, Forest Service.  May 2021. 
147 Keely, Annika, et al.  Making Habitat Connectivity a Reality.  Conservation Biology.  2018. 
148 Beier, Paul, et al.  Toward Best Practices for Developing Regional Connectivity Maps.  Conservation Biology.  July 
2011. 
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Step 3: Define the Region. 
Step 4: Delineate Natural Landscape Blocks. 
Step 5: Determine which Pairs of Blocks Would Benefit from 

Connectivity. 
Step 6: Depict Connectivity Areas.  
Step 7: Provide Guidance to End Users. 149 
 

The research concluded the best practices by stating, “Regional connec-
tivity [mapping] is a highly cost-effective conservation tool because it 
provides an inspiring vision and alerts regulators and decision-makers to 
proposed land development projects that may adversely affect connec-
tivity.” 150   
 
Throughout our study, stakeholders told us about the need for mapping 
that collectively shows the conservation connectivity priorities of com-
monwealth agencies and commissions (with input from other stakehold-
ers).     

 
Wildlife-Vehicle Collision Data.  WVC data has proven help-
ful in other states for identifying habitat areas separated by roadways 
with WVC hotspots.  The three primary data sources used in other states 
include crash data, carcass data, and insurance claim records.  As noted 
by the Center for Large Landscape Conservation (CFLLC): 
 

Many states collect data on (large animal) WVC inci-
dences.  Some collect only the number of crashes re-
ported by their state’s law enforcement agencies (typi-
cally only crashes resulting in significant property dam-
age or human injuries/fatalities); others also record car-
cass data collected by their transportation agency’s 
maintenance personnel when they remove carcasses 
from the roadside.  Another data source used by some 
states is motor vehicle insurance claim records. 151   

 
Each of the three data sources has advantages and limitations.  As noted 
by CFLLC, crash data is limited to WVC reportable to law enforcement.   
 
Roadway carcass data has been shown to capture more WVCs than crash 
data reported to transportation agencies.  In a study conducted by the 
Virginia Transportation Research Council, deer carcass removal records 

 
149 Ibid.  
150 Ibid.  
151 Reducing Wildlife Vehicle Collisions by Building Crossings: General Information, Cost Effectiveness, and Case Studies 
from the U.S.  Center for Large Landscape Conservation and the Pew Charitable Trusts.  February 2022. 
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indicated “the number of [deer-vehicle collisions (DVC)] in the evaluated 
areas was up to 8.5 times greater than what was documented in police 
crash reports.”152  As noted by CFLCC: 

 
Most likely the total number of WVCs is actually much 
higher than carcass records indicate, since not all car-
casses are retrieved, and by some estimates as many as 
50 percent of animals struck by vehicles leave the road 
or right-of-way before dying and so are never rec-
orded.153 
 

While limited, insurance claims data is another data source indicating the 
crash data reported to transportation departments undercounts the 
number of WVCs.  The Virginia Transportation Research Council noted, 
“Although the insurance data provide some information on the magni-
tude of the DVC problem, insurance data do not provide location infor-
mation for these crashes.”154  We also found this true in Pennsylvania 
(see Section III).   
 
Combining data from multiple sources will likely provide the most accu-
rate estimate of total WVCs.  It is important to note that WVC data is just 
one metric to consider in conservation connectivity.   Most WVC data is 
limited to medium and large mammals or larger amphibians and birds.  It 
does not measure the impact of roadway fragmentation on smaller ani-
mals and plants.   

 
 

 

C. Funding Sources for Conservation Corri-
dors 

 
States utilize a variety of funding sources for conservation corridors, in-
cluding taxes, fees, and grants.  Florida is an example of a state that, 
through unanimous legislative action in 2021, invested over $400 million 
($100 million recurring) in protecting its wildlife corridors.  The Florida 
Wildlife Corridor Act directed the Florida Department of Environmental 
Protection (FDEP) to encourage and promote investments in areas that 
protect and enhance the Florida Wildlife Corridor. 155 

 
152 Donaldson, Bridget.  Improving Animal-Vehicle Collision Data for the Strategic Application of Mitigation.  Virginia 
Transportation Research Council.  December 2017. 
153 Reducing Wildlife Vehicle Collisions by Building Crossings: General Information, Cost Effectiveness, and Case Studies 
from the U.S.  Center for Large Landscape Conservation and the Pew Charitable Trusts.  February 2022. 
154 Donaldson, Bridget.  Improving Animal-Vehicle Collision Data for the Strategic Application of Mitigation.  Virginia 
Transportation Research Council.  December 2017. 
155 Florida Wildlife Corridor.  Florida Department of Environmental Protection.  July 2022.  
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The Pew Charitable Trusts commissioned a study on state-level funding 
options for wildlife crossing infrastructure. 156  The study included funding 
options already used by states and funding options that may be possible 
for states to implement.  Exhibit 45 contains the Pew study’s findings, a 
description of the funding option, and our analysis of feasibility consider-
ations in implementing the funding solutions in Pennsylvania.  
 
 

Exhibit 45 
 

Conservation Corridor Funding Options  
 

Conservation Corridor 
Funding Option 

Description Feasibility Considerations of Im-
plementing Funding Solution in 

Pennsylvania 
Motor Fuel Tax Excise tax on gasoline.  Pennsylvania already has one of 

the highest Motor Fuel Taxes in 
the country.  

Wildlife Crossing User Fees A toll is charged to wildlife cross-
ing users.  

Pennsylvania state law (Act 2022-
84) prevented PennDOT from toll-
ing construction projects as part of 
PPPs.   

Auto Insurance Surcharge A surcharge on monthly auto in-
surance. 

In Pennsylvania, WVCs are covered 
by comprehensive coverage, and 
insurance providers cannot in-
crease premiums for deer-related 
crashes, so a legislative change 
would likely be required to imple-
ment and collect a surcharge. 

Vehicle Title Registration 
Fee 

An increase in vehicle registra-
tion fees. 

A fee increase could be a source of 
conservation funding; however, it 
may also challenge vehicle regis-
tration compliance. 

Optional License Plate An optional license plate for mo-
torists.  

Pennsylvania has existing special-
ized license plates that directly 
contribute to conservation efforts; 
however, a portion of those pro-
ceeds already go to specific funds 
(Pollinator Habitat Program Fund 
and the Wild Resource Conserva-
tion Fund). 

 
 

 
156 Funding for Wildlife Crossing Infrastructure: An Evaluation of Revenue and Funding Mechanisms.  Pew Charitable 
Trusts and ECONorthwest, April 2023.  
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Exhibit 45 Continued 
Conservation Corridor Fund-

ing Option 
Description Feasibility Considerations of Im-

plementing Funding Solution in 
Pennsylvania 

Speeding Ticket Fee  A portion of speeding ticket rev-
enue a) from portions of road-
way designated as wildlife cross-
ing zones or b) from established 
wildlife crossing zones in high 
collision areas.  

In Pennsylvania, speeding ticket 
revenue is currently divided be-
tween courts, enforcement agen-
cies, the Public Transportation 
Trust Fund, and the General Fund.  
Dedicating part of this funding to 
conservation corridors could be 
possible if additional work was 
conducted to establish conserva-
tion corridor zones, similar to con-
struction zones.   

Heavy-Vehicle Use Tax  An increase in state taxes im-
posed by weight and miles 
driven. 

Pennsylvania’s Motor Fuel Tax al-
ready impacts heavy vehicles at a 
higher rate than passenger vehi-
cles.  

State Park User Fee A fee charged for entering a 
state park.  

Aside from specific events, cur-
rently, there are no state park user 
fees in Pennsylvania.   

Hunting License Fee An increase in state hunting li-
cense fees. 

Pennsylvania’s hunting license fee 
is set by legislation, and the reve-
nue goes to a special fund, the 
Game Fund, which is earmarked 
for the administration and enforce-
ment of game laws and the pro-
tection and propagation of game 
species. 

Mitigation Fee Fees are imposed on large-scale 
projects to mitigate the environ-
mental impact and improve con-
servation.  

In other states, mitigation fees are 
imposed on a project-by-project 
basis and are heavily influenced by 
geographic restrictions. This makes 
them unreliable as a consistent 
funding source. 

Environmental Damage As-
sessment 

The Natural Resource Damage 
Assessment (NRDA) determines 
the extent to which environmen-
tal restoration is needed after 
hazardous materials have been 
released. 

These assessments are conducted 
on a project-by-project basis; how-
ever, funding is available every 
year, provided the project is 
strongly linked to environmental 
restoration. 
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Exhibit 45 Continued 
Conservation Corridor Fund-

ing Option 
Description Feasibility Considerations of Im-

plementing Funding Solution in 
Pennsylvania 

Outdoor Sporting Goods 
Sales Tax 

Dedicating a portion of sales tax 
on sporting goods to conserva-
tion. 

Pennsylvania’s substantial outdoor 
recreation economy makes this a 
potential funding option.  How-
ever, this is not a new revenue 
source and would divert specific 
revenue already collected. 

General Fund Appropriating a portion of the 
General Fund to conservation 
corridors.  

This option creates a stable fund-
ing source for conservation and 
can be adjusted based on Pennsyl-
vania projects conducted each fis-
cal year.  However, it likely requires 
diverting existing funds. 

 
 
Source:  Developed by LBFC staff from information obtained from Pew Charitable Trusts.  

 
 
One additional revenue source not discussed in detail in the Pew study 
was federal grants.  Grants such as the Wildlife Crossing Pilot Program, 
State Wildlife Grants, and Forest Legacy Program are grants available to 
states for conservation efforts (all of which Pennsylvania has received in 
the past).  However, grants are not a guaranteed revenue source.  At the 
same time, if Pennsylvania has a more robust conservation connectivity 
program, more grant funding may be available. 
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APPENDICES 
 
 
 
 
 

Appendix A – House Resolution 2023-87 
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