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ABOUT THIS MANAGEMENT PLAN UPDATE
1.

What is the action?
The adoption and implementation of a Management Plan Update for the Albany Pine Bush
Preserve.

2.

Is the action subject to SEQRA?
At its September 15, 2016 meeting the Commission classified the 2017 Draft Management Plan
Update for the Albany Pine Bush Preserve as a Type 2 Action consistent with the State
Environmental Quality Review Act (SEQRA).

3.

Who is proposing to do this?
The Albany Pine Bush Preserve Commission. The Commission is comprised of representatives of
the Towns of Colonie and Guilderland, the City of Albany, Albany County, The Nature
Conservancy, the NYS Department of Environmental Conservation, the NYS Office of Parks,
Recreation and Historic Preservation and four private citizens.

4.

Why was this report written?
The Legislation establishing the Albany Pine Bush Preserve requires that the Preserve
Management Plan be reviewed and, if necessary, updated every five years. The 2017 plan updates
the 2010 Preserve Management Plan and FEIS and its associated appendices. It incorporates new
data and experience gained by the Commission since that document was originally prepared.
This Management Plan Update was written to provide people who have an interest in the Albany
Pine Bush Preserve with an opportunity to participate in planning its future.

5.

How much opportunity has there been for participation by others?
Public meetings were held throughout the processes to draft the 1993 Management Plan and
FEIS, the 1996 Implementation Guidelines and FEIS, the 2002 Management Plan and FEIS and
the 2010 Management Plan and FEIS for the Albany Pine Bush Preserve. Additionally public
comment was requested through an advertised public hearing on October 25, 2016 held at the
Discovery Center and two informational meetings held at the Crossings of Colonie on November
2, 2016 and at the Guilderland municipal library on November 3, 2016. Written comments were
accepted through November 25, 2016.

6.

How should this report be reviewed?
It is really up to the reviewer. One can choose to read the entire report, cover to cover, or can
choose to focus only on those part(s) that are of interest.

7.

What happens next?
The Commission will consider adopting the Management Plan Update at its March 16, 2017
regular meeting.

8.

Who can I contact if I have questions?
Christopher Hawver
Executive Director
Albany Pine Bush Preserve Commission
195 New Karner Road
Albany, New York 12205
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EXECUTIVE SUMMARY
I. Introduction
The Albany Pine Bush is a National Natural Landmark (Federal Register 78, No.161 51207,
2013) located between the cities of Albany and Schenectady, New York on one of the most
extensive inland areas of sand dunes in eastern North America. It contains the best remaining
example of a globally-rare inland pitch pine-scrub oak barrens; a locally distinct ecological
community characterized by a sparsely treed grassy shrubland that is adapted to dry conditions
and frequent wildland fires. The Albany Pine Bush supports the Karner blue butterfly, a state and
federally listed endangered species, 74 other animals listed as Species of Greatest Conservation
Need in New York State and two rare plants. The area also includes other natural communities,
such as oak and pine forests, a diversity of wetlands, and several successional communities that
have resulted from historic land use and fire exclusion. In addition to these ecological features the
Albany Pine Bush Preserve contains more than 20 miles of recreational trails and the Discovery
Center, the only educational facility dedicated to interpreting the history and management of
inland pitch pine-scrub oak barrens.
In December of 1988, the New York State Legislature established the Albany Pine Bush Preserve
Commission (Commission) and created the Albany Pine Bush Preserve (Preserve), consisting of
dedicated public and dedicated private land (see Appendix A). The Commission is responsible for
managing the Preserve for its protection and appropriate public use. Since its inception, the
Albany Pine Bush Preserve Commission has represented a unique and successful partnership
between state agencies, municipalities, conservation organizations and private citizens.
Commission members include representatives of the New York State Department of
Environmental Conservation (NYSDEC), New York State Office of Parks, Recreation and
Historic Preservation (NYSOPRHP), The Nature Conservancy (TNC), the City of Albany, the
towns of Colonie and Guilderland, Albany County, and four private citizens appointed by the
Governor.
In accordance with the legislation establishing the Preserve, the Management Plan and Final
Environmental Impact Statement for the Albany Pine Bush Preserve was prepared and adopted in
1993. A supplement to that plan, titled The Albany Pine Bush Preserve Protection and Project
Review Implementation Guidelines and Final Environmental Impact Statement (“Implementation
Guidelines”) was prepared and adopted in 1996 (APBPC 1996). These plans were replaced with
the Commission’s adoption of the 2002 Management Plan and Final Environmental Impact
Statement (APBPC 2002). The 2002 Management plan was extensively updated with the
adoption of the 2010 Management Plan and Final Environmental Impact Statement (APBPC
2010). These plans have guided resource protection and management activities.
Since its inception, the Commission has been successful in working toward its legislative
mandate. Positive relationships have been established between numerous municipal, state, federal
and private partners for the common goal of protecting and managing the Albany Pine Bush. As a
result of extensive education and communication efforts, awareness of the Pine Bush as a
valuable ecological and recreational resource is growing in the Capital District. Over 3,300 acres
of land have been permanently protected as part of the Preserve. More than 2,200 of these acres
have been managed with prescribed fire, silviculture, mowing, planting, and/or other techniques
to restore and maintain native wildlife habitat (Figure 7). The Commission has also worked
closely with municipal planning departments to achieve reasonable solutions for balancing the
impacts of development within the 13,000 acre Pine Bush Study Area.

i

Although significant progress has been made, several factors indicate that the long-term future of
the Albany Pine Bush is by no means ensured. Development pressures in and around the Pine
Bush continue, risking the additional permanent loss of important areas recommended for
protection. Research and management activities reveal that the successful restoration and
management of ecological communities in the Preserve is more multifaceted than originally
anticipated. Lastly, effectively engaging Preserve neighbors will be essential to the application of
various management tools (e.g. prescribed fire, tree harvest, etc.).
The legislation establishing the Preserve requires Commission review of the Preserve
Management Plan every five years, and update if necessary. The 2017 Management Plan Update
for the Albany Pine Bush Preserve updates previous Management Plans, the contents of which
are summarized below.
II. Vision and Goals
The overall vision of the Albany Pine Bush Preserve is a continuation of the vision expressed in
previous plans. The Commission will continue to work with willing landowners to create a viable
Preserve. The Preserve will continue to include dedicated public and private lands that have the
necessary size, contiguity, and condition to support the long-term viability of the inland pitch pinescrub oak ecosystem, the Karner blue butterfly and wildlife Species of Greatest Conservation Need.
The Preserve will also continue to protect cultural resources (historic and archeological sites),
accommodate a variety of appropriate recreational and educational uses, and provide opportunities
for community engagement in Commission conservation and education.
Ecological resource protection and management goals in the 2017 Plan are unchanged and
include:
1. Protect and manage an ecologically viable inland pitch pine-scrub oak barrens ecosystem to
achieve/maintain the long-term goal of at least 2,000 fire-manageable acres using prescribed
burns and other management techniques.
2. Protect and manage linkages that improve Preserve contiguity and enhance species dispersal.
3. Protect and manage buffer areas, particularly those that facilitate the Commission’s fire
management program.
4. Protect and manage significant cultural and natural resources, including Karner blue
butterflies and other Species of Greatest Conservation Need, water resources, and
historic/archeological sites.
As with the ecological goals, the recreational use goal is unchanged and generally consistent with
those outlined in the original Management Plan. The recreational use goal for the Preserve is:
Maintain and enhance public access to the Preserve in locations where doing so will not
adversely impact ecological resources.
Community engagement goals include:
1. Promote the Preserve as a community resource (awareness)
2. Create appreciation and understanding of the Preserve (knowledge)
3. Engage people in the support of the work of the Commission (action).
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III. The Albany Pine Bush Preserve
This section of the 2017 Management Plan describes the history, location, size, ecological
communities, rare species, and existing recreational and management facilities of the Preserve.
IV. Threats
As part of the 2010 Management Plan revision the Commission analyzed challenges to Preserve
protection. This “threat” analysis indicates that development remains the primary challenge or
threat to achieving Preserve goals, and ultimately to the long-term viability of the natural
communities and native species that make up the Preserve. Development results in increased
fragmentation of the Preserve and increased human population and infrastructure in the areas
surrounding the Preserve. Both of these factors significantly increase constraints on natural
ecosystem functions and effective Preserve management. Natural processes such as wildland fire,
nutrient and water cycling, species population growth and dispersal, interaction of
subpopulations, and response to disturbance events are diminished in fragmented habitats. The
juxtaposition of developed lands with Preserve property has also increased the difficulty of fire
and other ecological restoration and management practices.
Other threats to Preserve goals include invasive species (plants, pests, and pathogens),
inappropriate and/or excessive public use, climate change, and overabundant deer and other
wildlife. These threats can affect plant and animal survival and regeneration, alter plant and
animal community composition and structure, and create nuisance and/or health problems for
Preserve visitors and adjacent landowners. Public understanding and support for the various
management techniques used in the Preserve may help alleviate some of these threats.
V. Ecological Restoration and Management
The overall management objective for the Preserve’s inland pitch pine-scrub oak ecosystem
remains the same: restore and maintain at least 2,000 acres of pitch pine scrub-oak barrens that
can be managed with prescribed fire. However, based on 26 years of experience managing the
Preserve, the Commission has determined that the objective of simply burning 200 acres
annually, by itself, is insufficient to assure the long-term viability of the Albany Pine Bush. In
addition to fire, other management techniques are needed to restore and maintain habitat.
Management units have been established throughout most Preserve lands, with objectives for
each unit developed. The primary focus of these objectives is to restore and maintain the pitch
pine-scrub oak community, Karner blue butterfly habitat, and habitat for other rare, declining, and
vulnerable species.
All management (ecological and recreational) and research/monitoring in the Preserve is guided
by the Pine Barrens Viability Assessment (see Appendix B). The Assessment incorporates stateof-the-art conservation science and management information, refining research and management
objectives in the Preserve. Fire management activities are guided by the Fire Management Plan
(see Appendix C) which provides the required prescription parameters for weather and
environmental conditions and the personnel and equipment needed to safely implement
prescribed burns to achieve fuel reduction and ecological objectives. The newly added Invasive
and Overabundant Species Management Plan (see Appendix E) updates the 2010 Invasive
Species Management Plan, recognizing the significant threats posed by native and non-native
invasive plants, pests, and pathogens. Selective mechanical (cutting, mowing, etc.) and chemical
(herbicide) treatments will be utilized alone and in combination with fire management in areas
where fire alone is less likely to be effective in restoring inland pitch pine-scrub oak barrens or in
iii

reducing or eliminating certain species. These techniques are also appropriate in areas where
adjacent development limits the use of fire. The Commission will also engage in the restoration
of natural communities by planting native plants and will continue to encourage the use of such
plants by adjacent landowners. Each of these detailed plans and the Karner Blue Butterfly
Metapopulation Recovery Plan for the Albany Pine Bush (see Appendix D) are provided as
appendices to the 2017 Management Plan Update and provide current and future Preserve
managers with the technical overview required to meet Preserve goals.
The 2017 Management Plan Update also recommends expansion of existing Karner blue butterfly
habitat and populations to advance state and federal recovery goals. Other rare, declining, and
vulnerable species in the Pine Bush depend primarily on the inland pine barrens ecosystem,
including associated terrestrial and wetland ecological communities. These communities should
be managed to ensure the availability of essential habitat elements (e.g. food sources and plant
community structure) and the long-term viability of rare, declining, and vulnerable species
considered Species of Greatest Conservation Need by state and federal conservation agencies.
Monitoring the status of the inland pine barrens ecosystem, Karner blue butterfly habitat, and
other natural communities and rare species is essential to improve the effectiveness of
management programs and will be continued. Since 2002 the Commission has expanded active
monitoring for a variety of rare and declining wildlife. Inventories of vegetation communities
have also been updated.
VI. Education, Outreach and Communications
The 2017 Management Plan Update refines many of the education and outreach
recommendations of the 2010 Management Plan and FEIS and includes new recommendations
for Commission communications. The education, outreach and communications
recommendations propose pursuing a more engaged constituency, a more defined sense of place
and greater public awareness of the Preserve as globally rare, nationally significant and locally
distinct. These programs also strive to develop a broader understanding of Pine Bush ecology and
Preserve research and management activities among target audiences.
The Commission’s education, outreach and communications programs offer Preserve visitors a
variety of engagement opportunities. These programs use interpretive exhibits, trails, guided and
self-guided education programs, informational kiosks, portable displays, on-line resources and
social media. Technology-assisted interpretation, volunteer programs (including docents,
naturalists, citizen scientists and educators), internships, school curricula and educational
resources, publications, and informational meetings and mailings provide diverse opportunities to
reach Capital District residents.
VII. Recreation
Recreation and public use recommendations included in the 2017 Plan Update reflect public use
of the Preserve and recreational demand in the area. Recreational use of the Preserve is guided by
rules and regulations promulgated by the NYSDEC on September 20, 2000. These rules and
regulations are posted in summary form at all official trailhead kiosks and on the Commission’s
website; they are designed to protect the Preserve and those who visit it by defining appropriate
activities. These activities are primarily natural resource- and/or trail-oriented. The Albany Pine
Bush Resource Protection and Visitor Experience Vision is included as Appendix G. It details
existing Preserve recreational opportunities and infrastructure, and provides a conceptual
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framework for recreational opportunities in the Preserve while assuring that the Commission’s
resource protection and management goals are met.
VIII. Operations
The Commission manages several structures essential to Preserve management and education
programs. Stewardship and prescribed fire operations are housed in several outbuildings at 1219
Kings Road. This is also the site of the two-story “Barrens House” which provides housing for
seasonal staff and interns. The 32,310 square foot Discovery Center and Commission offices are
located at 195 New Karner Road.
IX. Protection
A viable Albany Pine Bush Preserve is envisioned to include 5,380 acres of the 13,000 acre study
area; the Preserve currently encompasses an estimated 3,300 protected acres. The Commission
has worked closely with willing landowners to protect approximately 540 acres of additional land
over the last 13 years. Much of this land has been protected as a result of the support of the State
of New York, The Nature Conservancy, other Commission members and the Mohawk-Hudson
Land Conservancy. Approximately 3,000 acres are considered fire-manageable/restorable.
Commission experience suggests that the criteria used to develop the 2002 and 2010 Management
Plans and the project review process established under the plans, are generally effective in
defining protection priorities and providing Commission comment on projects that could affect
the Preserve. Consequently, the 2017 protection recommendations are unchanged from those
described in the 2010 plan.
As described in the 2010 Management Plan and FEIS, the 2017 Management Plan Update envisions
a Preserve of approximately 5,380 acres. This vision is based on the recommendation that 2,180
acres be designated for full protection (i.e. protection of undeveloped portions of designated areas in
their entirety).

2010 Protection Recommedations
(in acres)
877
635

Preserve
3200

Full Protection
Partial Protection
Open Space

2180

The Commission will continue to actively work with willing landowners to acquire or otherwise
protect lands within the Pine Bush Study/Project Review Area while respecting private property
v

rights. As in previous plans, an important component of the Commission’s resource protection
activities will also be the continued provision of review and comment on proposed development
projects within the Albany Pine Bush Project Review Area.
X. Implementation
The Albany Pine Bush Preserve Commission continues to face multiple financial challenges to
accomplish its mission of managing and protecting the Albany Pine Bush. These include securing
the resources to support an operating budget, a capital budget, and endowments. Funding and inkind support during the first years of the Commission came from various Commission members
and the New York State Legislature. Additionally, the City of Albany provided mitigation fees
associated with the interim landfill. To date, more than $30 million have been invested in the
Albany Pine Bush Preserve. Operating funds are currently drawn from the New York State
budget (Environmental Protection Fund), a Discovery Education Endowment established by
TrustCo Bank, landfill mitigation, lease revenue, program fees, private fund raising, and grants
from public and private agencies.
The fiscal projection for the next five years is based on recent growth. Operational expenses
associated with achieving the Commission’s vision of an ecologically viable Preserve, public
recreational opportunities along with operations for the Discovery Center and associated
educational and public programs are estimated at $3.1 million per year. The land acquisition and
protection goals identified in this plan will require an investment of an additional $25 to $30
million.
XI. Environmental Impacts
The 1993, 1996, 2002 and 2010 Management Plans included the components of an
Environmental Impact Statement (EIS). These Plans/EISs identified both beneficial and
potentially adverse impacts associated with plan implementation. Ways to mitigate potential
adverse impacts were also described. Consequently, the impacts of Preserve protection and
management as proposed in the previous plans have already been addressed. Since there are no
substantive changes proposed within the 2017 Management Plan Update, no additional impact
analysis is provided. The 2010 Management Plan/FEIS is located at:
www.albanypinebush.org/commission/management-plan.
It is therefore the conclusion of the 2010 environmental impact statement that there are
substantial ecological and socioeconomic benefits associated with Plan implementation, and that
any potential adverse impacts can be adequately mitigated.
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I.

INTRODUCTION
A.

Albany Pine Bush Preserve and Albany Pine Bush Preserve Commission

In December of 1988, the New York State Legislature established the Albany Pine Bush Preserve
and the Albany Pine Bush Preserve Commission. The legislation declared it to be in the public
interest to “…protect and manage the Albany Pine Bush by establishing an Albany Pine Bush
Preserve consisting of dedicated public and dedicated private land and a commission made up of
representatives of state and local governments and private citizens to manage the Preserve for
purposes of its protection and controlled and appropriate recreation and education purposes”
(ECL, Article 46, 1988). The Albany Pine Bush Preserve is a globally-rare, nationally significant,
and locally distinct open space resource located between the cities of Albany and Schenectady,
New York (Figure 1). It supports the best remaining example of an inland pitch pine-scrub oak
barrens ecological community, the endangered Karner blue butterfly (Lycaeides melissa
samuelis), and at least 74 other wildlife Species of Greatest Conservation Need (SGCN). The
Preserve has been designated a National Natural Landmark by the U.S. Secretary of the Interior, a
National Heritage Area Site by the National Park Service, a Bird Conservation Area by New
York State and an Important Bird Area by New York Audubon.
The Commission currently consists of representatives of the New York State Department of
Environmental Conservation (NYSDEC), the New York State Office of Parks, Recreation and
Historic Preservation (OPRHP), The Nature Conservancy (TNC), Albany County, the City of
Albany, the Town of Colonie, and the Town of Guilderland. The Commission also includes four
private citizen representatives appointed by the Governor and approved by the Senate. The
Commission meets on a quarterly basis to conduct business and review the status of Preserve
protection and management activities.
The Commission is a unique public/private partnership, a public-benefit corporation and a NYS
Public Authority that works with willing landowners and a number of municipal, state, federal,
and private partners to assure the protection and management of the natural and cultural resources
of the Albany Pine Bush. It has no regulatory authority beyond Preserve borders. In advancing its
mission to protect and manage the Albany Pine Bush, the Commission believes in a balanced
approach that takes into account the positions and recommendations of its members as well as
input from property owners, interest groups, and the general public. In that regard, the
Commission developed a strategy to more fully engage people in the Preserve and build broadbased, sustained local support for Preserve protection and management. The strategy is designed
to reinforce the Preserve’s brand as globally rare, nationally significant, and locally distinct and to
establish the Preserve’s position as the place with which to affiliate for those interested in
conservation science, ecology, and natural history in the Capital District.
The Commission has been remarkably successful in its mission, with significant progress made
toward achieving an ecologically viable Preserve. To date, over 3,300 acres have been protected
and more than 2,200 acres managed through the use of prescribed fires, mowing and cutting
vegetation, controlling invasive species, and establishing native plantings. Tens of thousands of
visitors enjoy the recreational benefits of the Preserve every year, including thousands of local
school children. The 20 miles of marked trails and the rules established by the NYSDEC allow
for a variety of non-motorized recreational activities within the Preserve.
The Commission maintains a Technical Advisory Committee that includes representatives of all
the involved agencies, municipalities, and TNC. The Technical Advisory Committee meets
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regularly with Commission staff to discuss technical issues, such as the status of Preserve
protection efforts, management activities, and education and outreach programs. The Committee
also reviews pending development projects within the Pine Bush Project Review Area and helps
formulate the Commission’s position on these projects.
The Commission currently maintains a staff of 22, including:
Executive Director
Conservation Director
Communications Director
Conservation Biologist
Fire Management & GIS Specialist
Outreach Coordinator
Discovery Center Manger
Lead Educator
Visitor Services Specialist

Director of Finance/Operations
Education Program Director
Stewardship Director
Field Ecologist
Community Engagement Coordinator
Education Program Manager
Office Manager
Preserve Steward and Botanist
5 part-time Visitor Services Associates

The Commission also hires seasonal staff and interns as needed to support Preserve management
(e.g. prescribed burning program), research (e.g. Karner blue butterfly monitoring), and
educational (e.g. Education programs) activities. The Commission operates on an annual budget
of $3,129,000 (fiscal year 2015/2016), but also relies on grants, and in-kind support from member
agencies, organizations and municipalities. The Commission has also developed a dedicated
corps of volunteers and partners that assist with activities such as research and monitoring,
boundary and trail marking, invasive species control, native plant restoration, interpretive services
and educational programming.
B.

Summary of Preserve Planning and Management

Environmental Conservation Law (ECL) Article 46 requires that the Commission prepare a
Management Plan for defining the protection and beneficial public use goals for the Preserve and
the means for their attainment. Further ECL Article 46 states that the Commission must review
the management plan not less than once every five years and propose amendments as needed.
Work on the first Preserve Management Plan began in 1990, when the public and private lands to
be dedicated to the Preserve totaled less than 1,700 acres. At that time, the Commission had no
full-time staff and no permanent offices. Preserve management activities were in the research
stage and formal recreational and educational facilities and programs were essentially
nonexistent. The first Management Plan and Final Environmental Impact Statement for the
Albany Pine Bush Preserve (APBPC 1993) was adopted by the Commission in May of 1993.
The 1993 Plan included inventory information on the natural resources, cultural features, land
use, recreational facilities, and educational needs associated with the Albany Pine Bush. That
Plan also included, by reference, a Fire Management Plan for the Albany Pine Bush Preserve
prepared for the Commission by TNC (Zaremba et al. 1991). Goals, objectives, and specific
management recommendations for the Preserve were developed based on the analysis of
inventory information, input from the public and data from various published and unpublished
sources. These goals, objectives, and management recommendations addressed 1) natural
resource protection, 2) natural resource management, 3) public use, and 4) information and
education. The 1993 Management Plan proposed an administrative structure and financial plan
for the Commission, and included an Environmental Impact Statement (EIS) in accordance with
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the requirements of State Environmental Quality Review (SEQR). At the time the 1993
Management Plan was adopted, the Preserve included approximately 1,900 acres.
The Commission implemented protection, management, recreational, and educational programs
guided by the recommendations of the 1993 Plan. In 1994, the Commission hired its first
Executive Director, bringing full-time Commission staff to five individuals. By January 1995, the
Albany Pine Bush Preserve included approximately 2,200 acres of land, of which it was
determined approximately 1,630 acres could be restored to, or maintained as, inland pitch pinescrub oak barrens. However, development and human use pressures continued to threaten the
integrity and contiguity of the Pine Bush. Development-related impacts raised serious concerns
regarding the long-term viability and protection of the Albany Pine Bush and the rare species and
natural communities it supports. These impacts also resulted in legal action from Save the Pine
Bush (a local volunteer activist group dedicated to the protection of the Albany Pine Bush)
demanding that the recommendations of the 1993 Plan be strengthened. These actions required
that the Commission clarify issues related to Preserve size and protection strategies. One
important issue was the amount of land suitable for fire management. The 1993 Management
Plan provided only general estimates of fire-manageable land. Commission staff noted that
development projects were being approved without a detailed analysis of the amount of
“burnable” acres in the Preserve, the amount of land needed to meet the threshold of at least
2,000 fire-manageable acres, or the amount of land outside of the Preserve that could be burned
or purchased as buffer to allow for fire management within the Preserve.
To address these issues, the Commission’s staff and Technical Advisory Committee prepared a
supplement to the 1993 Management Plan, referred to as The Albany Pine Bush Preserve
Protection and Project Review Implementation Guidelines and FEIS (APBPC Tech. Comm.
1996). Adopted by the Commission in February 1996, the Implementation Guidelines applied the
protection criteria set forth in the 1993 Management Plan to: 1) identify lands recommended for
acquisition or other protection to ensure the future viability of the Albany Pine Bush Preserve,
and 2) provide a framework for the review of proposed projects that may impact the Preserve to
guide municipalities and other involved agencies in their decision-making processes. A total of
1,730 acres of then unprotected land were recommended for full protection and incorporation into
the Preserve. The Preserve envisioned by these recommendations would total 3,950 acres, of
which approximately 2,390 were considered fire-manageable. The Implementation Guidelines
also proposed a coordinated review process for all projects potentially affecting the Preserve
and/or its management.
The principles of the 1996 Implementation Guidelines have guided the Commission’s resource
protection and project review efforts to the present. Since adoption of the 1996 Implementation
Guidelines, approximately $30 million has been invested in protection and management of the
Preserve. The State of New York has contributed significantly to this effort. Millions of dollars
have been expended on the protection of hundreds of acres within the Preserve through state
funding mechanisms, including the Environmental Protection Fund and the 1996 Clean Air/Clean
Water Bond Act. Approximately 540 acres have been added to the Preserve since 2002, bringing
its total size to over 3,300 acres. While most of these lands have been purchased in fee, the
Commission has also utilized innovative means of land protection such as land swaps,
conservation easements and management agreements. More than 2,200 of these acres have been
managed with prescribed fire, mowing, planting, and other techniques to restore and maintain
native habitat (Figure 7). As a result of ongoing research, much has been learned about the
Commission’s ability to restore and manage the various ecological communities that make up the
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Preserve. In addition, various public access, recreational, and educational opportunities have been
provided and are utilized by 100,000 visitors each year.
In 2002 the Management Plan and Final Environmental Impact Statement for the Preserve
(APBPC 2002) was prepared to update and refine protection, management, recreation, education,
and outreach goals and strategies for the Preserve. Significant progress has been made. However,
the long-term future of the Albany Pine Bush is by no means assured. Development pressures in
and around the Pine Bush continue. Since 2002, approximately 190 acres of land that were
recommended for full or partial protection in the 2002 Management Plan have been lost to
development. Development pressure in Pine Bush municipalities continues and additional
unprotected areas remain at risk. Research and management activities have also refined
restoration and management objectives. The Commission reviewed all of these factors in 2007
and determined it was appropriate to update and revise the Preserve Management Plan. The 2010
Management Plan and Final Environmental Impact Statement (APBPC 2010) refined ecological
management, education and Preserve use objectives and updated protection recommendations.
The protection recommendations resulted in a revised Pine Bush Protection and Project Review
Area (Study Area) boundary and a recommendation for protecting at least 5,380 acres between
Fuller Road in the City of Albany and the Woodlawn Preserve at the Schenectady County
boundary.
The 2017 Management Plan Update includes a revised financial plan and refined education,
outreach, and communications strategies, as well as an updated invasive and overabundant
species management plan (Appendix E). The 2017 Management Plan Update does not propose
any changes to ecological restoration and management strategies described in earlier plans and
environmental impact statements (APBPC 2010).
C.

Implementing the 2017 Management Plan

The 2017 Management Plan Update replaces previous management plans for the Preserve and
incorporates new information and experience obtained by the Commission since preparation of
the previous plans. This Plan provides a framework for Preserve management for the next five
years and beyond.
The Albany Pine Bush Preserve Commission diversified financial support of its mission of
managing and protecting the Albany Pine Bush Preserve. Currently, operational funds are
provided from the New York State budget (Environmental Protection Fund), a Discovery Center
Education Endowment from TrustCo Bank, City of Albany landfill mitigation funds, private
fund-raising, as well as grants from public and private agencies. The financial plan for
implementing the 2017 Management Plan over the next five years is based on a similarly
diversified and expanded funding base. Operational expenses associated with achieving the
Commission’s vision of an ecologically viable Preserve with enhanced public recreational and
educational opportunities are estimated at $3.1 million per year. To achieve all the land protection
goals identified in this plan will require an estimated investment of an additional $30 million. As
in the past, strong support from the State of New York, member agencies, municipalities, and
organizations of the Commission and other public and private partners will be critical to the
Commission’s implementation of this management plan.
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II.

COMMISSION VISION AND GOALS
A. Introduction
The vision for the Albany Pine Bush Preserve is guided by ECL Article 46 and previous Preserve
Management Plans. Protection goals address land acquisition and other means of resource protection
necessary to create a viable Preserve. Ecological resource goals address land protection as well as
restoration and maintenance of native species, ecological communities, and ecological processes
within the Preserve. Community engagement goals address knowledge and appreciation of the
Preserve’s resources through a constituency-centered approach that enhances Commission
involvement with surrounding community members and partners.
B. Commission Vision
The mission for the Albany Pine Bush Preserve Commission is to “…protect and manage the
Albany Pine Bush by establishing an Albany Pine Bush Preserve consisting of dedicated public
and dedicated private land and a commission made up of representatives of state and local
governments and private citizens to manage the Preserve for purposes of its protection and
controlled and appropriate recreation and education purposes” (ECL, Article 46, 1988). In order
to achieve this mission, a vision for creating and managing the Albany Pine Bush Preserve was
outlined in previous Management Plans. Consistent with these documents the current vision is a
cooperative partnership between the Commission and private landowners to develop a viable
Preserve, manage, protect and restore unique ecological resources, engage core audiences, build
constituent support, and provide appropriate public benefits consistent with its enabling
legislation. The vision includes dedicated public and private lands that have the necessary size,
contiguity, and condition to maintain the natural ecological processes that support the long-term
viability of the inland pitch pine-scrub oak barrens and builds broad-based, sustained local
support for Preserve protection and management. The vision also provides for the protection of
cultural resources, accommodates a variety of recreational uses, and engages surrounding
communities through enhanced volunteer, education and outreach opportunities.
C. Ecological Resource and Protection Goals
The Preserve envisioned in this plan meets the following ecological resource protection and
management goals and objectives:
Goal 1: Protect and Manage a Viable Inland Pitch Pine-Scrub Oak Barrens Ecosystem
Objectives
1.

Acquire the necessary acreage to obtain a minimum of 2,000 acres of pitch pine-scrub
oak barrens that can be managed by fire.

2.

Restore and maintain the natural plant and animal species composition of the inland pitch
pine-scrub oak barrens ecosystem by continuing and expanding the Preserve’s ecological
management programs.

These objectives are important for several reasons. First, in order to maintain the long-term
viability of the constituent pine barrens natural communities, enough land must be protected and
managed to maintain and/or simulate natural ecological processes such as fire. Second, it is
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essential to protect enough land to support large enough populations of rare, declining, and
vulnerable species to ensure their persistence. Sufficiently large populations are necessary to
maintain genetic diversity, to prevent the extirpation of a species, and maintain essential
ecological functions (e.g. pollination, seed dispersal, trophic dynamics, etc.). Finally, it is
essential that the natural variation of embedded ecological communities (successional northern
sandplain grassland, pitch pine-scrub oak barrens, pitch pine-scrub oak thicket, pitch pine-oak
forest) within the inland pitch pine-scrub oak barrens ecosystem be restored and/or maintained.
Particularly important is the relationship between the inland pitch pine-scrub oak barrens
ecosystem and fire. While other management techniques (such as mechanical and chemical
treatment) may serve to limit successional processes and assist in natural community restoration,
there is no compelling evidence that these methods can successfully replicate the natural
ecological process of fire (Menges and Gordon 2010). The importance of fire and its role in
shaping the Albany Pine Barrens has been described in Section III of this Management Plan and
in previous Management Plans and reports (Zaremba et al. 1991; Gebauer et al. 1996).
Ecological restoration of degraded pine barrens and areas not currently supporting pitch pinescrub oak vegetation is an essential step toward a viable Preserve and sustainable populations of
rare species. Specific ecosystem viability and ecological restoration goals are described in
Sections V and VII. The degree to which existing plant communities are restorable to pitch pinescrub oak barrens communities are described in Table 10. Successional southern hardwood forest,
pine plantation, brushy cleared land, or cropland are considered 100 percent restorable.
Additionally, certain natural communities, such as successional northern hardwood forest,
Appalachian oak-pine forest, and pine-northern hardwood forest are considered partially
restorable depending on soils, slope and hydrology. However, these latter communities
historically occurred in the Pine Bush (in ravines and on pockets of mesic soils) and should not be
completely converted to pitch pine-scrub oak communities.
Goal 2: Protect and Manage Linkages
Objectives
1.

Increase the contiguity of the Albany Pine Bush Preserve to the greatest extent possible to
reduce or eliminate fragmentation.

2.

Provide dispersal opportunities to maintain the genetic diversity of species.

3.

Acquire, restore, and manage lands that “in-fill” the existing Preserve and/or provide
linkages between isolated portions of the Preserve. Of special importance are linkages
connecting disjunct subpopulations of Karner blue butterfly (and other SGCN) to other
subpopulations in the Preserve.

4.

Establish new Karner blue butterfly subpopulations to achieve recovery goals for the
species.

Edge-effects associated with Preserve fragmentation and development decrease the Preserve’s
effectiveness as a long-term reservoir for biodiversity and limit the Commission’s ability to
effectively restore and manage the Preserve’s ecological resources. Creating linkages and infilling decreases Preserve fragmentation. Linkages provide dispersal routes among protected
lands. Such dispersal is essential for maintaining genetic diversity and population integrity
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throughout the Preserve. The Albany Pine Bush Preserve currently consists of several semiisolated areas of varying size. The Commission’s goal is to provide multiple and sizeable
connections of suitable habitat between all areas of the Preserve, because plant and animal
species cannot be directed to disperse within specific corridors. The Commission has made
progress protecting linkages, particularly in the Rapp Road corridor, where recent acquisitions
and ecological restoration have strengthened the connection between the main body of the
Preserve and the Rensselaer Lake area.
Dramatic declines in the populations of the Karner blue butterfly in the Albany Pine Bush and
throughout its range can be attributed to habitat loss and fragmentation as a result of development
and fire suppression (Fuller 2008, USFWS 2003). Karner blues cannot survive on a given site
indefinitely; instead subpopulations disappear and appear across the landscape, taking advantage
of newly established habitat that results after a disturbance such as fire. Consequently, linkages
are essential for enabling the Karner blue (and other SGCN wildlife) to move around the
landscape. In addition, it is also essential that new subpopulations of Karner blues be established
within the dispersal range of the existing colonies, to allow movement of individuals between the
isolated subpopulations and areas of suitable habitat within the Preserve.
Goal 3: Protect and Manage Buffer Areas
Objectives
1.

Acquire or protect through fee title acquisition, conservation easements, management
agreements, or set asides any open lands adjacent to the Preserve that, if developed,
would inhibit fire management on protected lands, impact water resources, or
significantly increase impacts from adjacent land uses.

2.

Maintain existing open space parcels, such as the current or future closed portions of the
Albany landfill, National Grid power line rights-of-way, New York State DOT lands,
Cook Park, the Pinehaven Country Club, etc., by obtaining management agreements with
owners or working with municipalities to ensure that the design of any development of
such sites is consistent with Preserve management activities.

3.

Work with municipalities to encourage open space protection.

4.

Explore the possibility of obtaining smoke easements from landowners to reduce
potential conflict with fire management activities in the Preserve.

Article 46 of the ECL provides for the establishment of buffer zones critical to maintaining the
long-term integrity of the Preserve. Buffer areas are essential to permit or improve the
manageability of Preserve lands. Smoke management, perhaps as much as the management of fire
itself, limits the extent of prescribed burns in the Preserve (Hawver 1996). By creating buffers,
potential smoke and fire management impacts on the surrounding area can be reduced. Buffers
also minimize encroachment and other impacts from peripheral development and help protect
wetlands and water resources in and near the Preserve. Watershed protection is essential to
maintain hydrologic processes which enable several Pine Bush wetland systems to persist.
Finally, many of the buffer areas could be used for recreational activities. This would better allow
the Preserve to serve as an open space and recreational resource to the Capital District, while
protecting the unique communities and rare species that reside there.
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Goal 4: Protect and Manage Significant Cultural and Natural Resources
Objectives
1.

Acquire, restore, and manage lands necessary to recover the Karner blue butterfly.

2.

Monitor and manage the Preserve’s wildlife resources to advance the goals of the State
Wildlife Action Plan for Species of Greatest Conservation Need (NYSDEC 2015).

3.

Protect and manage wetlands, streams, and ravines that provide habitat for rare and
locally important species and maintain the hydrologic and pyric processes of pine barrens
vernal ponds.

4.

Protect sites that contain known historic or archeological resources.

5.

Segregate incompatible uses and restrict particularly damaging uses. Remove
inappropriate or unnecessary trails from ecologically sensitive areas. Explore
opportunities for relocating trails to areas that can better tolerate recreational pressure
utilizing the Albany Pine Bush Preserve Resource Protection and Visitor Experience
Vision guidelines.

6.

Monitor use and enforce rules designed to control unauthorized or inappropriate activities
such as dumping, the use of off-road vehicles, or trespassing on adjacent private
properties.

As described by the New York State Legislature (ECL Article 46) and elaborated upon in
previous Management Plans, the primary purpose of the Preserve is to protect the rare pine
barrens communities and other ecologically significant resources. Studies prepared for the initial
Management Plan (1993) identified rare species, significant ecological communities, as well as
cultural resources within the Pine Bush study area. Additionally, research and Commission
investigations undertaken since 1993 have revised and expanded natural community mapping,
updated wetlands descriptions (Mattox 1994), updated rare species status as well as identified
ecosystem viability (Appendix B) and endangered species goals (Appendix D) for the Preserve.
Since the Karner blue is protected under both the federal and state endangered species acts,
protection of this butterfly is an important goal in and of itself. The State Wildlife Action Plan
(NYSDEC 2015) describes conservation strategies for rare and declining wildlife, which are
considered Species of Greatest Conservation Need (SGCN) by state and federal agencies.
Seventy (75) SGCN have been documented in the Albany Pine Bush since 1980.
The Albany Pine Bush Preserve lies within NYSDEC Wildlife Management Unit (WMU) 4J.
NYSDEC management goals and the recommendations of NYSDEC biologists will be used in
coordination with the Commission’s biodiversity conservation goals and the recommendations of
TNC and other scientists to determine wildlife population objectives and how to attain them in
the Preserve. Several archeological surveys have also been completed within the Albany Pine
Bush Preserve Study Area (Hartgen 1991, 2006, 2007, 2008, 2009, 2013, 2015; Landmark
Archeology 2011, 2012), and will be used to guide cultural history conservation in the Preserve.
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D. Community Engagement Goals
To achieve its legislative mandate and to maximize public benefits, the Commission has adopted
a constituency-centered approach to facilitate community engagement.
Goal 1: Promote the Preserve as a community resource (awareness)
Objectives
1. Use the Preserve as an anchor to establish a sense of place for neighbors.
2. Further establish the Discovery Center as the gateway to the Preserve.
3. Create focused community outreach including outreach events, on-line resources,
publications, social media, marketing and partnerships with community organizations.
4. In alignment with the Albany Pine Bush Preserve Resource Protection and Visitor Experience
Vision (Appendix G) maintain a system of trails in the Albany Pine Bush Preserve.
5. Provide a variety of controlled and appropriate educational and recreational uses in
accordance with NYSDEC rules and regulations for the Preserve and WMU 4J.
Goal 2: Foster appreciation and understanding of the Preserve (knowledge)
Objectives
1. Provide Discovery Center and other exhibits that engage audiences.

2. Deliver Preserve-centric education and interpretive programs.
3. Enhance efforts to communicate information about current management activities in the
Preserve.

Goal 3: Engage people in the support of the Preserve to foster an understanding that it is
globally-rare, nationally-significant and locally distinct (action)
Objectives
1. Use a variety of strategies including focus groups, information sessions, volunteer
opportunities, and strategic partnerships to build constituency.
2. Develop opportunities that allow people to show their support.
3. Cultivate ambassadors who amplify the conservation messages of the Commission in the
community.
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III.

THE ALBANY PINE BUSH PRESERVE
A.

Introduction

This section briefly describes the history of the Albany Pine Bush Preserve, along with its existing
location, size, ecological communities, rare species, and recreational and management facilities. This
section includes a review of study area boundaries and additional discussion of the ecological
processes that shape the natural communities of the Pine Bush.
B.

Background

Origin of the Albany Pine Bush
Approximately 20,000 years ago, the retreat of the Wisconsin ice sheet resulted in the creation of
a lake that geologists refer to as “Glacial Lake Albany.” The lake resulted from glacial meltwater
which could not flow north due to the retreating ice sheet (LaFleur, 1976). Flow from the
Mohawk Valley emptied into this lake forming a large delta with layers of silt, sand, and clay
deposited on the lake bottom. When Lake Albany drained approximately 12,000 years ago, the
sand deposits were exposed to wind and shaped into dunes. The sandy, well-drained soils in this
area were eventually dominated by communities and species adapted to dry conditions and
periodic fires. Although its exact size cannot be documented, this ecosystem, characterized by
extensive areas of pitch pine-scrub oak barrens, at one time covered between 25,000 and 68,000
acres in the area between Albany and Schenectady (Rittner 1976). A similar sand plains habitat
occurs in other parts of Glacial Lake Albany, including areas near Saratoga Springs and Glens
Falls. However, while these areas still support several rare species, they lack the distinctive dune
complexes and intact pine barren communities found within the Albany Pine Bush.
Land Use History
Human use of the Pine Bush has had profound effects on the ecological communities we find
today. Studies in other pine barrens (Motzkin et al. 1999) as well as within the Albany Pine Bush
(Finton 1998) indicate the importance of historic land use (agriculture, logging, etc.), recurring
wildland fire, and variations in substrate on the formation of pine barrens and associated
communities.
Human occupation/use of the Pine Bush began approximately 10,000 years ago by Paleo-Indian
hunting groups (Barnes 2003). Europeans arrived in the Albany area in the early 1600s. Early
settlers traveled through the Pine Bush as settlements formed and grew west of Albany (Barnes
2003). The Kings Highway bisected the pine barrens, but development through the 17th and 18th
centuries seems to have been limited to a few taverns along the highway. Along with providing
transportation routes that facilitated trade, travel, and military activities, the Pine Bush also
provided vast quantities of wood for fuel, lumber, and tar. Late 18th and 19th century
developments in industry and transportation (e.g. glass works and steam-powered riverboats)
increased demand for this wood supply. Apparently, the area was generally considered a
wasteland (Barnes 2003, Rittner 1976). In the mid 19th century, dunes were mined and much of
the area gradually became a dumping ground (Zantopp 2000).
Land use in the Pine Bush went through rapid changes in the 20th century. Finton (1998) analyzed
aerial photographs taken in 1928, 1940, and 1990 to determine how land cover had changed
during that period. The dominant trend is clearly an increased dominance of hardwood forest and
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developed land, including the conversion of agricultural land, grassland/heath, and pitch pine
(Pinus rigida) - dominated communities, to areas developed for commercial and residential
purposes (Finton 1998).
Soils are poor in the Albany Pine Bush, but there has been wide-spread soil disturbance as a result
of agricultural and development activity in the area during the past two centuries (Finton 1998;
Gebauer et al. 1996). These kinds of disturbances appear to have resulted in increased dominance
of pitch pine forest and invasion by species not native to the Pine Bush, such as black locust
(Robinia pseudoacacia). In all, these kinds of human activities undoubtedly had profound effects
on the composition of vegetation currently found in the Albany Pine Bush.
Fragmentation of the Pine Bush also increased during the 20th century, especially with the
construction of the NYS Thruway (I-90), which runs through the heart of the Pine Bush, in 1952
and the Albany landfill in 1969. Today the Pine Bush is criss-crossed by an extensive
transportation network including major interstate highways (I 87 and I90), U.S. Route 20, state
highways (Routes 155, 146, and 5), county roads (Route 156), and a number of local roads. All
provide key access to the growing communities of the region. The prevalence of road
infrastructure has made this area of the Capital District highly desirable for growth and
development; the Pine Bush is located at the crossroads of the Capital District.
Establishment of the Albany Pine Bush Preserve
While some recognized the Albany Pine Bush as an area worthy of protection in the early 20th
century, actual protection of land in the Pine Bush did not commence until the early 1970s. In
1973 the NYSDEC purchased 450+ acres of land that became known as the Pine Bush Unique
Area. Since the creation of the Albany Pine Bush Preserve Commission, additional land
acquisition/protection by the City of Albany, the NYSOPRHP, the towns of Colonie and
Guilderland, the NYSDEC, and The Nature Conservancy followed.
During the mid-1980s, a series of development proposals in the Albany Pine Bush, including the
proposed expansion of the Albany Landfill, led to the preparation of several environmental
impact statements and associated studies. The seminal study by Givnish et al. (1988) and Givnish
1995) detailed that about 2,000 fire-manageable acres must be protected and managed to assure
the long-term survival of the Albany Pine Bush and the endangered Karner blue butterfly
(Givnish et al. 1988). Givnish (1995) later clarified these minimum area requirements. Protection
of this minimum area became a condition for permit approval for the landfill expansion.
In December of 1988, the New York State Legislature established the Albany Pine Bush Preserve
Commission. The legislation recognized the Albany Pine Bush as a “…landscape of rare and
endangered natural communities and species…especially valuable as an open space resource and,
if properly managed, as a passive recreational area and educational laboratory” and declared it
would be in the public interest to “…protect and manage the Albany Pine Bush … for purposes of
its protection and controlled and appropriate recreation and education purposes.” Since the
establishment of the Commission, approximately 3,300 acres of public and private land have been
protected as part of the Preserve (Figure 8).
Study Area/Project Review Area
The Albany Pine Bush Preserve Commission focuses its protection and management efforts
within the Albany Pine Bush Preserve Study Area. The Study Area, also referred to as the Pine
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Bush Project Review Area in the 1996 Implementation Guidelines, was originally described in
the 1993 Management Plan to include portions of City of Albany, the Town and Village of
Colonie, and the Town of Guilderland. Based on the public comments received during the 2002
Management Plan update, the possibility of expanding the study area boundaries was explored as
part of the 2010 Management Plan update process. Expanding the boundaries to the
Albany/Schenectady County border was justified based on the historic extent of the pine barrens,
the presence of remnant areas of pitch pine-scrub oak barrens, and the complementary
conservation efforts in/adjacent to the Woodlawn Preserve in Schenectady. The 2010 expanded
study area contains approximately 13,000 acres and is bounded on the north by Route 5 (Central
Avenue), to the south by Route 20 (Western Avenue), to the east by Fuller Road, and on the west
by a line running along the Albany-Schenectady County border, I-890, the I-90/I-890 Ramp, the
New York State Thruway, Lone Pine Road, and Route 146 (Figure 8).
C.

Ecological Resources

Ecological Communities in the Albany Pine Bush
Ecological communities represent assemblages of species that occur together in a definable area
within a given period, have the potential to interact with one another, and depend on similar
ecological processes and conditions to maintain themselves (Grossman et al. 1998). Communities
within the Albany Pine Bush have been mapped and described by several different sources.
Communities within the Preserve area were first mapped by the New York Natural Heritage
Program prior to preparation of the 1993 Preserve Management Plan (Schneider et al. 1991).
Mattox (1994) located and described–but did not map–wetlands. Communities were mapped
again during preparation of the 1996 Implementation Guidelines within the proposed Pine Bush
Protection Area (APBPC Tech. Comm. 1996) and again in 2004 by the Commission. Finton
(1998) used a different classification system in mapping the 1928, 1940 and 1990 vegetation in a
portion of the study area. Since these communities were mapped, a National Vegetation
Classification has been developed by Grossman et al. (1998). Table 1 lists the communities found
in the Albany Pine Bush by both the New York Natural Heritage Program designation and the
National Vegetation Classification names.
For the 1996 Implementation Guidelines, Commission staff mapped natural communities in the
study area between 1993 and 1995. Aerial photographs were used for mapping and field visits
when appropriate were used to verify the general structure and composition of the communities as
well as delineate boundaries. The boundaries were digitized at a scale of 1:24,000 by the Albany
County Planning Department. Vegetation community boundaries were mapped again in 2004 and
2013 using QuickBird satellite imagery and Geographical Information Systems (GIS) software.
The location and extent of these communities within the Pine Bush Protection Area is illustrated
in Figure 3. Table 2 lists the acreage of these communities, as classified according to the New
York Natural Heritage Program classification system (Edinger et al. 2014) with local modifiers
based on the Commission’s experience with restoring desirable ecological functions for rare
wildlife habitat for each PPSOB variant.
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Table 1. Ecological Communities of the Albany Pine Bush Preserve.1, 2
NY NATURAL HERITAGE
NATIONAL VEGETATION
PROGRAM CLASSIFICATION
CLASSIFICATION
Appalachian oak-pine forest
Pinus strobus-Quercus (alba, rubra, velutina)
forest or Eastern White Pine-(White Oak,
Northern Red Oak, Black Oak)
Pitch pine-scrub oak barrens
Pinus rigida-Quercus ilicifolia-Lespedeza
Pitch pine-scrub oak thicket
capitata woodland or Pitch Pine-Bear OakPitch pine-scrub oak forest
Roundhead Bushclover Woodland
Pine – northern hardwood forest
Pinus strobus-Pinus resinosa-Cornus
canadensis Forests or White Pine-Red PineCanadian Bunchberry Forest
Red maple hardwood swamp
Acer rubrum-Fraxinus (americana,
pennsylvanica)-Lindera benzoin-Symplocarpus
foetidus Forest or Red Maple–(Green Ash,
White Ash)-Northern Spicebush-Skunk
Cabbage Forest
Shallow emergent marsh
Calamagrostis canadensis-Phalaris
arundinacea herbaceous vegetation or
Bluejoint-Reed Canary Grass Herbaceous
Vegetation
Carex stricta seasonally flooded herbaceous
alliance or Tussock Sedge Seasonally Flooded
Herbaceous Alliance
Successional northern hardwoods
Quercus rubra-Acer rubrum-Betula spp.Pinus strobus forest or Northern Red Oak-Red
Maple-Birch species-Eastern White Pine Forest
Successional southern hardwoods
Acer platanoides-Robinia psuedoacacia-Pinus
sylvestris Exotic Ruderal Forest
Successional northern sandplain
Vaccinium angustifolium /Schizachyrium
grassland
scoparium – Carex lucorum Shrub Herbaceous
Vegetation or Northern Sandplain Grassland
Unpaved road or path
Sand mine
Brushy cleared land
Landfill
1

New York Natural Heritage Program. 2015. Online Conservation Guide for Pitch Pine-Scrub Oak
Barrens. Available from: http://www.acris.nynhp.org/guide.php?id=9953. Accessed March 6th, 2017.
2
NatureServe Explorer. 2015. Available from: http://explorer.natureserve.org. Accessed March 6, 2017.
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Table 2. Estimated Area of Community Types Mapped within the Albany Pine Bush Preserve
and Study Area.
COMMUNITY TYPE
PRESERVE
STUDY AREA
(acres)
(acres)
Natural Communities
Pitch pine-scrub oak variants
Pitch pine-scrub oak forest
Pitch pine-scrub oak barrens & thicket
Successional Northern Sandplain
Grassland
Appalachian oak-pine forest
Red maple hardwood swamp
Other wetland communities
Open water
Successional Communities
Successional northern hardwoods
Successional southern hardwoods
Successional old field
Disturbed/Cultural Uses
Developed

1,217
621
358
238

1,800
1,200
620

1,062
105
137
36

2,200
400
450
30

260
448
0

1,200
2,200
300

35

4,400

3,300
12,980
Total
Area calculations are estimates based on interpretation of aerial imagery illustrated in Figure 3.
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Summary descriptions of the major communities that occur within the Albany Pine Bush are
presented below; these descriptions are based on available literature and Commission experience.
Pitch Pine-Scrub Oak Communities
Pitch pine-scrub oak communities dominate the Albany Pine Bush landscape and have been the
focus of conservation efforts to date. These communities 1) are dominated by pitch pine and other
species dependent on frequent disturbance by fire; 2) tend to occur on sandy soils that have low
nutrients and wide ranges of soil moisture during the growing season; and 3) provide habitat for
numerous rare species, especially birds, reptiles, moths and butterflies.
Based on Gebauer et al. (1996), Finton (1998), Bried and Gifford (2008), Edinger et al. (2014)
and more than 25 years’ experience, the Commission identifies four successional variants or
embedded communities that make up the inland pitch pine-scrub oak barrens ecosystem in the
Albany Pine Bush. Those communities include successional northern sandplain grassland, pitch
pine-scrub oak barrens, pitch pine-scrub oak thickets, and pitch pine-scrub oak forest. These four
variants are generally defined by differences in the percent cover of pitch pine and scrub oak.
Average thresholds for identifying each successional variant or embedded community are
outlined below. Specific guidelines and rationale for these ranges of cover are further detailed in
Bried and Gifford (2008). It’s important to note that Edinger et al. (2014) do not differentiate
pitch pine-scrub oak thickets from pitch pine-scrub oak barrens; a future refinement of these
community descriptions by the NYNHP may therefore be warranted.
Pitch pine-scrub oak barrens (PPSOB) (G2/S1) are a shrub-savanna community with 20 to 60
percent cover of pitch pine that are maintained by fire frequencies of 6-15 years. Scrub oak
(Quercus illicifolia and Q. prinoides), dominates an open-canopied shrub layer with an ideal
average density of approximately 30% cover (Bried and Gifford 2008); huckleberry (Gaylussacia
baccata), blueberry (Vaccinium angustifolium and V. pallidum), sweetfern (Comptonia
peregrina), New Jersey tea (Ceanothus Americana), prairie willows (Salix humilis, S. h. tristis)
and Eastern dwarf cherry (Prunus pumila var. susquehanae) are common. Grasses include big
bluestem (Andropogon gerardii), little bluestem (Schyizachyrium scoparium), and Indian grass
(Sorghastrum nutans). Common herbaceous species include bush clover (Lespedeza capitata),
Pennsylvania sedge (Carex pensylvanica), and, in some areas, blue lupine (Lupinus perennis).
Characteristic pitch pine-scrub oak barrens birds include prairie warbler (Dendroica disolor),
eastern towhee (Pipilo erythrophthalmus), common yellowthroat (Geothlypsis trichas), field
sparrow (Spizella pusilla), whip-poor-will (Caprimulgus vociferous), blue jay (Cyanocitta
cristata), and pine warbler (Dendroica pinus).
Pitch pine-scrub oak thickets (PPSOT) resemble barrens in plant species richness, but have a
much higher density of scrub oak, >50% cover on average, (Bried and Gifford, 2008) and a lower
density of grasses. In addition, according to Gebauer et al. (1996), some portions of this
community may have higher densities of huckleberry. Edinger et al. (2014) does not differentiate
between pitch pine-scrub oak barrens and thickets; the G2/S1 rank applies to both collectively.
Successional northern sandplain grassland (SNSG) (G4?/S3) (Edinger et al. 2014) is the
community that represents the earliest successional variant of the inland pitch pine-scrub oak
barrens ecosystem (Edinger personal communication, 2017). It is dominated by areas of open
sand and native grasses including big bluestem, little bluestem, and indian grass. Typical
herbaceous species include round-headed bushclover, common milkweed (Asclepias syriaca),
wild blue lupine and dotted horsemint (Mondarda punctata), with stiff-leaf aster (Ionactis
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linariifolius), whorled loosestrife (Lysimachia quadrifolia) and other native herbs present in lesser
quantities. Woody species can include pitch pine seedlings/saplings and shrub species listed
above; collectively woody species provide less than 25% cover. SNSG are relatively short-lived
but can be maintained as grassland via fire and/or mechanical removal of woody plants. In the
Albany Pine Bush SNSG appear to provide important habitat for many vertebrate (birds, reptiles
and amphibians) and invertebrate (butterflies, ants, tiger beetles, solitary bees and wasps) SGCN
wildlife, including the endangered Karner blue butterfly.
Pitch pine-scrub oak forest (Gebauer et al. 1996) are also called pitch pine-oak forest (Edinger et
al. 2014) (G4G5/S4) contain similar species but with >60% tree cover composed of pitch pine,
white oak (Quercus alba), red oak (Q. rubra), or black oak (Q. velutina). The shrub and
herbaceous layers may be sparser than in the three variants described above. Large areas of pitch
pine-scrub oak forests in the Albany Pine Bush and other northeastern pine barrens appear to be
almost exclusively the product of past agriculture disturbance (e.g. plowing) of pitch pine-scrub
oak barrens and thickets (Finton 1998, Gebauer et al. 1996, Motzkin et al. 1999).
Forest Communities
Appalachian oak-pine forest (G4G5/S4) represents the largest area of forest in the Albany Pine
Bush. It is a mixed forest dominated by oaks and pines. Black oak, red oak, white oak, and scarlet
oak (Quercus coccinea) dominate the canopy along with white pine (Pinus strobus) and pitch
pine, although white pine is more abundant. Red maple (Acer rubrum), eastern hemlock (Tsuga
canadensis), American beech (Fagus grandifolia) and black cherry are common, occurring at
lower densities. Shrubs include witch hazel (Hammamelis virginiana), serviceberry (Amelanchier
spp.), hazelnut (Corylus americana, C. cornuta) along with blueberries and huckleberry.
Groundcover is relatively sparse (Edinger et al. 2014).
This community tends to occur on sandy ravines in pine barrens. Characteristic bird species
include sharp-shinned hawk (Accipiter striatus), Cooper’s hawk (Accipter cooperii), redshouldered hawk (Buteo lieatus), eastern towhee, wood thrush (Hylocichla mustelina), pine
warbler, and pileated woodpecker (Drycopus pileatus).
Wetlands
Wetlands are also significant communities within the Pine Bush. While the majority of wetlands
found in the Pine Bush are not unique to the area, they are important components of the larger
ecosystem, and are essential to supporting the diversity of plant and animal life found in the
Preserve. Mapped wetlands within the Pine Bush are shown in Figure 4. The largest wetland type
is the red maple-hardwood swamp, described by both Edinger et al. (2014) and Mattox (1994).
Red maple-hardwood swamp (G5/S4S5)is a forested community dominated by red maple and
may include ashes (Fraxinus pennsylvanica, F. nigra, F. americana), elms (Ulmus Americana, U.
rubra), and yellow birch (Betula alleghaniensis). The shrub layer can be very dense and include
winterberry (Ilex verticillata), red osier, silky, and gray dogwoods (Cornus sericea, C.
ammomum, C. foemina), arrowwood (Viburnum recognitum),wild raisin (V. cassinoides), and
highbush blueberry (Vaccinium corymbosum). The herbaceous layer includes cinnamon fern
(Osmunda cinnamomea), royal fern (O. regalis), and sensitive fern (Onoclea sensibilis). There
may be openings with other herbaceous species such as skunk cabbage, (Symplocarpus foetidus),
and sedges (Carex spp.). Shrub swamps are found where the canopy is sparse or nonexistent, and
the shrubs listed above are dominant.
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Shallow emergent marsh (G5/S5) is a wetland community dominated by herbaceous plants,
including bluejoint grass (Calamagrostis canadensis), reed canary grass (Phalaris arundinacea),
rice cutgrass (Leersia oryzoides), sedges (Carex stricta, C. interior, C. lacustris), three-way sedge
(Dulichium arundinaceum), and loosestrife (Lysimachia thrysiflora, L. terrestris). Other species
include bur-reed (Sparganium americanum), tear thumb (Polygonum sagittatum), and Joe-PyeWeed (Eupatorium maculatum). Mattox (1994) provides detailed descriptions of the shallow
emergent marsh community type. This type may grade into the deep emergent marsh where
deeper water and aquatic plants, such as yellow pond lily (Nuphar luteum), white water-lily
(Nymphaea odorata), common cattail (Typha latifolia), and bulrush (Scirpus tabernaemontanii)
become dominant (Mattox 1994, Edinger et al. 2014). Shallow emergent marshes may also grade
into sedge meadows where lower water levels and sedges become dominant. In general, the red
maple-hardwood swamp, shallow emergent marsh, deep emergent marsh, and sedge meadow
often form a complex mosaic, with variations in vegetation resulting from differences in water
depth occurring spatially and temporally. These wetlands occur on fine mineral and/or organic
soils. Red maple hardwood swamps, shrub swamps, and emergent marshes harbor several
amphibians including American toad (Anaxyrus americanus) spring peeper (Pseudacris crucifer),
bullfrog (Lithobates catesbeianus), wood frog (Lithobates sylvaticus), and green frog (Lithobates
clamitans).
Pine barrens vernal ponds (G3G4/S2) are associated with the pitch pine-scrub oak community
(Bried and Edinger 2009; Edinger et al 2014). Vernal ponds are generally small (<5 acres) and
consist of three-way sedge, woolgrass (Scirpus cyperinus), cinnamon fern, leatherleaf
(Chamaedaphne calyculata), mountain holly (Nemophanthus mucronatus), and sphagnum moss
(Sphagnum fallax). Small trees such as red maple, gray birch (Betula populifolia), and pitch pine
may occur along the edges or on hummocks. Most of the pine barrens vernal ponds occur in low
valleys between the dunes.
Spotted salamander (Ambystoma maculatum), Jefferson salamander (A. jeffersonianum), bluespotted salamander (A. laterale), spotted turtle (Clemmys guttata), and other amphibians and
reptiles occur in these wetlands. Several birds such as green heron (Butorides virescens) and redbellied woodpecker (Melanerpes carolinus) also use wetlands for habitat (Schneider et al. 1991).
Successional Communities
Successional northern hardwoods are a hardwood or mixed forest type that occurs on sites that
have been cleared and consists of quaking aspen (Populus tremuloides), big-tooth aspen (Populus
grandidentata), balsam poplar (P. balsamifera), pin cherry (Prunus pennsylvanica), black cherry
(P. serotina), red maple, white pine, paper birch (Betula papyrifera), gray birch, white ash
(Fraxinus americana), or American elm. Reproduction of canopy dominants is generally low, as
these are early successional, shade intolerant species. Shrub and herbaceous species, if present,
are similar to those found in successional old fields, such as meadowsweet (Spiraea latifolia),
hazelnut (Corylus americana or C. cornuta), or fire suppressed pine barrens, such as scrub oak.
Successional southern hardwoods also occur on formerly cleared (logging, farming) sites.
Dominant trees include gray birch, hawthorns (Crataegus spp.), sassafras (Sassafras albidum),
and introduced species such as black locust. Shrub and herbaceous layers are similar to
successional northern hardwoods, though blackberry (Rubus allegheniensis), dewberry (R.
flagellaris), and raspberry (R. occidentalis) are more common.
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D.

Ecological Processes

Ecological Processes in Pine Barrens and Forests
Fire Dependent Communities
There is extensive literature on the ecological processes of pitch pine barrens, some of which has
been completed since the adoption of the 1993 Management Plan and the 1996 Implementation
Guidelines (Forman 1979, Olsvig 1980, Young 1993, Gebauer et al. 1996, Bernard and Seischab
1996, Grossman et al. 1998). These studies indicate that the occurrence and maintenance of pitch
pine barrens depends on low nutrient soil conditions and frequent disturbance, primarily by fire. A
study of five pine barrens, including the Albany Pine Bush, indicated that historic land uses (e.g.,
timbering, agriculture) were also major factors in determining the composition of present-day pitch
pine barrens communities (Finton 1998).
In fire dependent communities, substrate conditions and disturbance from fire shape the
communities by creating conditions favorable to species that tolerate disturbance and fire effects
(Whelan 1995). Pine barrens species are adapted to a combination of fire and coarse, droughty,
nutrient-poor, acidic soils. Absent fire, the pitch pine-scrub oak community in the Albany Pine Bush
would likely succeed to pitch pine-oak, pine-northern hardwood, and/or Appalachian oak-pine forest,
depending on seed source, soil conditions, and random events. In these communities, fire is less
frequent, intense, or severe. Variations in species composition and abundance result from alterations
in environmental conditions (light, temperature, nutrient availability) that result from interactions
between plant species. As soil organic content and nutrients increase and light reaching the forest
floor decreases, shade tolerant species begin to dominate the understory (Tilman 1988). These
species utilize nutrients more efficiently than pitch pine and other disturbance adapted species
(Streng and Harcombe 1982, Little 1979). These species reach the canopy as the early oak and pine
dominants are eliminated as a result of death or wind-throw.
Fire in the Albany Pine Bush
Historically, fire has played a large part in creating and/or maintaining the dominance of pitch
pine and scrub oak in the Albany Pine Bush (Lewis 1976). The most comprehensive
documentation of post-settlement wildfires in the Albany Pine Bush is found in Zaremba et al.
(1991). These researchers suggest that fires before 1900 were probably larger than recent ones.
Fire suppression began in the Pine Bush around 1900 and became more successful, although not
completely so, after 1940. Most recent fires have been associated with human activity.
Fire Frequency
Historically, multiple fires occurred in the Albany Pine Bush during any given year. Zaremba et
al. (1991) report a range of 2 to 15 fires per year, with one major fire (10 to 100+ acres) and six
smaller fires (<10 acres) occurring in an average year. They also state that other researchers have
posed a “natural” fire frequency of 3 to 15 years and propose that pine barrens communities in the
Pine Bush would burn, on average, every 10 years. Within the pitch pine-scrub oak barrens and
pitch pine forest communities, fires were likely intense. Fires within scrub oak-dominated
communities were likely crown fires, moving rapidly through thick areas of scrub oak. The litter
layer may have been partially or completely consumed, depending on fuel and weather
conditions.
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Fire Return Interval
Based on an extensive literature review of fire in the Pine Bush and other northeastern pine
barrens (Appendix B), a 3 to 20 year and 20 to 40 year fire return interval should be appropriate
to maintain pitch pine-scrub oak barrens/thickets and pitch pine-scrub oak forests, respectively.
As opposed to fire frequency, fire return interval means that to maintain high-quality viable pine
barrens communities, the entire area of the barrens and pitch pine forest communities would
experience fire once every 3 to 40 years.
Fire Season
The table below summarizes the findings of Zaremba et al. (1991) for fires occurring within the
Albany Pine Bush, based on historic records. In general, the highest number of fires has occurred
during the spring, when most species are either dormant (April) or beginning to leaf out (May).
Winter and summer (growing season) fires were less numerous, with the number of fires
increasing in the fall, probably due to the accumulation of dry leaves and litter following the
growing season. Both growing season and dormant season prescribed fires are considered
essential to maintaining pine barrens communities (Bried and Gifford 2008), since fires naturally
occurred throughout the year and their effects vary with seasonal timing.
Table 3. Average Number of Historic Fires by Month.1
J F M A M J
1 3 15 36 14 4
Small Fires
0 2 2
17 15 4
Large Fires
1 5 17 53 29 8
Totals

1

Source: Zaremba et al. 1991.
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Other Factors Affecting Vegetation in the Albany Pine Bush
Clearing
Clearing pine barrens to bare soil creates conditions favorable for pitch pine to seed in. However,
it may take more than 100 years for scrub oak, huckleberry, and lowbush blueberry to regain their
former abundance, since they do not spread readily by seed (Jordan 1999). Clearing probably
results in the brushy cleared land community type, with species composition dependent on soil
conditions (porosity, fertility, microflora/microfauna), remaining root stock, and seed sources.
Soil moisture, temperature and chemistry
The sandy soils of the Albany Pine Bush are underlain by silts and clays deposited during the
formation of Glacial Lake Albany. Much of the Pine Bush is underlain by a shallow aquifer, and
the depth to groundwater varies significantly (Dineen 1975, 1976, 1982). Exposed sand can be
very hot in the sun and dry out quickly after rainfall. Where groundwater is close to the surface,
water availability is more constant. Therefore, small changes in topography can create wide
variation in plant species composition. Variations in the amount of organic matter can also alter
soil moisture, soil chemistry and nutrient conditions for plants.
Ectomycorrhizal fungi
Unlike soil moisture and nutrients, the importance of soil fungi to woody plant communities is
less understood in the Albany Pine Bush. Obligate relationships with ectomycorrhizal fungi are
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particularly important to woody plants (Smith and Read 2008) and appear to be particularly
important to the establishment of pine species (Hayward et al. 2015). Horton (unpublished data)
suggests that the apparent lack of natural pitch pine recruitment in former black locust sites in the
Albany Pine Bush may be attributable to insufficient ectomycorrhizal fungi communities in these
sites. Understanding the relationship between fire, soil chemistry and soil fungi may help inform
and improve restoration efforts in the Preserve.
Frost
Low-lying areas create “frost pockets” as cool air settles into topographical depressions and kills
vulnerable spring plant growth. In the Pine Bush many of the depressions between dunes
experience multiple spring time killing frosts annually and it appears plants species vulnerability
to these events is variable (e.g. scrub oak leaves easily killed while trembling aspen appears very
tolerant). As a result, scrub oak is less dense in these frost-pockets, which are dominated by
sedges and grasses, but also support scattered willows (Salix spp.), heath shrubs, and pitch pine
(Young 1993).
Herbivory
Insects, rabbits, and deer feed on pine barrens plants. Severe insect outbreaks may have profound
effects on forest and woodland composition. Browsing/girdling by rabbits, voles, and deer on
pine sprouts may kill some of the pines that re-sprout after fire. Browsing also can reduce the
survival of pitch pine seedlings (Gill 1997).
Ecological Processes in Wetlands
Wetland communities are varied in the Albany Pine Bush. The type, size, and location of these
wetlands largely depend on substrate (organic vs. mineral soils), fire history, and water depth.
Varying water depths over time play a key role in determining how plant communities are
distributed. So, when a forested wetland becomes permanently inundated, the trees and shrubs
may die back, but the herbaceous component, in the seed bank, germinates and becomes
dominant. If water levels subside, woody species again begin to dominate. In the Albany Pine
Bush, periodic fire historically opened areas dominated by woody species for colonization by
herbaceous plants and was likely an important process in wetland communities that are only
seasonally inundated, especially pine barrens vernal ponds and shallow emergent marshes.
E.

Rare, Declining and Vulnerable Species

For its size the Preserve supports a disproportionately large diversity of rare species (McCabe et
al. 1993) including 75 wildlife Species of Greatest Conservation Need (SGCN) identified in the
State Wildlife Action Plan for New York (NYSDEC 2015). This represents 20 percent of the 366
statewide listed SGCN and includes 43 birds, 8 reptiles, 4 butterflies, 5 moths, 4 mammals, 3
amphibians and 3 fish. (Table 4). This list includes state and federally listed endangered and
threatened species, and wildlife listed Special Concern in New York State. Additionally, the
Commission has identified two plants (Poa paludigena and Malaxis bayardii) in the Albany Pine
Bush that are considered rare (S1 & S2) in New York State according to the New York Natural
Heritage Program. The association between rare, declining, and vulnerable plant and animal
species and ecological communities in the Albany Pine Bush is shown in Table 4. Inland pitch
pine-scrub oak barrens communities hold the greatest number of rarities, though there are also
several species within the forest and wetland communities.
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Table 4. Ecological Communities and Wildlife Species of Greatest Conservation Need (SGCN)
documented in the Albany Pine Bush since 19801.
ECOLOGICAL
STATUS2
SPECIES
COMMUNITIES
INLAND PITCH PINE-SCRUB OAK BARRENS
Invertebrates
H
A Geometrid Moth (Erastria coloraria)
S
A Noctuid Moth (Chaetaglaea cerata)
S
A Noctuid Moth (Chytonix sensilis)
S
Brown-bordered Geometer (Eumacaria madopata)
H
American Bumble Bee (Bombus pensylvanicus)
H
Ashton’s Cuckoo Bumble Bee (Bombus ashtoni)
H,T
Frosted Elfin (Callophrys irus)
H,SC
Henry's Elfin (Callophrys henrici)
S,SC
Inland Barrens Buckmoth (Hemileuca maia maia)
H,E3
Karner Blue Butterfly (Lycaeides melissa samuelis)
H,SC
Mottled Duskywing Skipper (Erynnis martialis)
H
Rusty-patched Bumble Bee (Bombus affinis)
H
Yellow Bumble Bee (Bombus fervidus)
H
Yellow-banded bumble bee (Bombus terricola)
Amphibians & Reptiles
H,SC
Blue-spotted Salamander (Ambystoma laterale)
H,SC
Eastern Box Turtle (Terrapene Carolina)
S,SC
Eastern Spadefoot (Scaphiopus holbrookii)
H,SC
Eastern Hognose Snake (Heterodon platirhinos)
S,SC
Eastern Worm Snake (Carphophis amoenus amoenus)
S,
Fowler’s Toad (Anaxyrus fowleri)
S,SC
Smooth Green Snake (Llochlorophis vernalis)
H,SC
Spotted Turtle (Clemmys guttata)
Birds
S
American Woodcock (Scolopax minor)
S
American kestrel (Falco sparverius)
S
Blue-winged Warbler (Vermivora pinus)
S
Black-billed Cuckoo (Coccyzus erythropthalmus)
H
Brown Thrasher (Toxostoma rufum)
H
Bobolink (Dolichonyx oryzivorus)
H,SC
Common Nighthawk (Chordeiles minor)
H,SC
Eastern Whip-Poor-Will (Caprimulgus vociferus)
H
Eastern Meadowlark (Sturnella magna)
H,SC
Golden-winged Warbler (Vermivora chrysoptera)
H,SC
Grasshopper Sparrow (Ammodramus savannarum)
H,SC
Horned Lark (Eremophila alpestris)
S,T
Northern harrier (Circus cyaneus)
S,E
Peregrine Falcon (Falco peregrinus)
S
Prairie Warbler (Dendroica discolor)
H,SC
Red-headed Woodpecker (Melanerpes erythrocephalus
S,SC
Red-shouldered hawk (Buteo lineatus)
S
Scarlet tanager (Piranga olivacea)
H,SC
Vesper sparrow (Pooecetes gramineus)
1

The New York Natural Heritage Program considers rare species occurrences documented since 1980 as present in the Preserve.
Status: H = High Priority SGCN, S = SGCN, SC = Special Concern, E= Endangered, and T = Threatened. 3 = Federally
Endangered.
2

21

Table 4. Continued

ECOLOGICAL COMMUNITIES

FORESTS
Birds

Mammals

WETLANDS & OPEN WATER
Amphibians and Reptiles

Fish

Birds

1

STATUS

SPECIES

H
S
H
H
S
S
S,SC
S
S
S
S

Bay-breasted Warbler (Setophaga castanea)
Black-throated blue warbler (Setophaga caerulescens)
Canada Warbler (Cardellina canadensis)
Cape May Warbler (Setophaga tigrina)
Cerulean warbler (Setophaga cerulea)
Northern goshawk (Accipiter gentilis)
Red-shouldered hawk (Buteo lineatus)
Ruffed grouse (Bonasa umbellus)
Scarlet tanager (Piranga olivacea)
Wood thrush (Hylocichla mustelina)
Worm-eating warbler (Helmitheros vermivorea)

S
S
H
S

Eastern red bat (Lasiurus borealis)
Hoary Bat (Lasiurus cinereus)
Little brown myotis (Myotis lucifugus)
Silver-haired bat (Lasionycteris noctivagans)

H,SC
S,SC
S
H
H,SC
S
H,SC

Blue-spotted salamander (Ambystoma laterale)
Eastern spadefoot (Scaphiopus holbrookii)
Fowler's toad (Anaxyrus fowleri)
Musk turtle (Sternotherus odoratus)
Spotted turtle (Clemmys guttata)
Snapping turtle (Chelydra serpentine)
Wood turtle (Glyptemys insculpta)

H
S
S

American eel (Anguilla rostrate)
Brook trout (Salvelinus fontinalis)
Longnose sucker (Catostomus catostomus)

S,SC
H,SC
S,T
S
S
S
S
S
S
S
H
S, T
H
H
H, T

American Bittern (Botaurus lentiginosus)
American Black Duck (Anas rubripes)
Bald Eagle (Haliaeetus leucocephalus)
Blue-winged teal (Anas discors)
Bonaparte's Gull (Chroicocephalus Philadelphia)
Great egret (Ardea alba)
Greater yellowlegs (Tringa melanoleuca)
Horned grebe (Podiceps auritus)
Laughing Gull (Leucophaeus atricilla)
Louisiana waterthrush (Parkesia motacilla)
Olive-sided flycatcher (Contopus cooperi)
Pied-billed Grebe (Podilymbus podiceps)
Rusty blackbird (Euphagus carolinus)
Semipalmated sandpiper (Callophrys pusilla)
Upland Sandpiper (Bartramia longicauda)

The New York Natural Heritage Program considers rare species occurrences documented since 1980 as present in the Preserve.
Status: H = High Priority SGCN, S = SGCN, SC = Special Concern, E= Endangered, and T = Threatened. 3 = Federally
Endangered.
2

22

The Karner blue butterfly is the best-known rare species in the Albany Pine Bush. The NYSDEC
listed the Karner blue as an endangered species in 1977. On December 14, 1992, the United
States Fish and Wildlife Service designated the Karner blue butterfly a federal endangered
species pursuant to the Endangered Species Act of 1973 (57 Federal Register 59236, 1992).
Listing of the Karner blue was prompted by a dramatic decline documented in populations of the
butterfly throughout its range. Karner blue butterflies have declined regionally and in the Albany
Pine Bush by over 90 percent between 1980 and 2000. This decline has been largely attributed to
loss of habitat due to development and fire suppression (Schweitzer 1985, Schweitzer 1988,
Givnish et al. 1988, 57 Federal Register 59236).
The Commission’s understanding of Karner blue butterfly recovery (ecology and management)
has advanced substantially since 2002 as a result of Commission participation on state and federal
recovery teams. A Federal Karner Blue Butterfly Recovery Plan was completed in 2003 (USFWS
2003). This plan prescribes national recovery (down-listing and de-listing) goals for the species.
As a member of the New York State Karner Blue Butterfly Recovery Team, the Commission has
also worked with NYSDEC, NYSOPRHP, and The Nature Conservancy to prepare a draft New
York State Karner Blue Butterfly Recovery Plan, prescribing specific recovery criteria in four
areas of eastern New York State. As a requirement of that state plan, the Commission has
prepared the Karner blue butterfly Recovery Plan for the Albany Pine Bush Meta-population
Recovery Unit (Appendix D). Implementing this Plan has resulted in an increase in the size of the
Albany Pine Bush metapopulation from fewer than 1,000 in 2007 to more than 18,000 in 2015.
In the Pine Bush a metapopulation of Karner blues requires at least 320 acres of suitable habitat
consisting of not less than five sub-populations, collectively capable of supporting at least 7,600
butterflies in four out of five years (Appendix D). Suitable habitat patches must provide at least
12.4 acres of habitat and contain at least 810 stems of lupine per acre, with appropriate amounts
of adult nectar sources, overstory and grass cover. Additionally each subpopulation must be
situated within the dispersal range (1km or 0.62mile) of at least two other subpopulations.
Additional details are provided in Appendix D.
Ecological Processes that Affect Rare, Declining, and Vulnerable Species
Rare, Declining, and Vulnerable Species and Fire Dependent Communities
Several rare, declining, and vulnerable wildlife species in the Albany Pine Bush, including
shrubland birds, reptiles, butterflies, solitary bees and wasps, ants, beetles and moths, utilize its
fire dependent communities and appear to benefit from the Commission’s prescribed fire
management program. Three endangered and threatened species–the Karner blue butterfly,
frosted elfin (Callophrys irus), and persius duskywing skipper (Erynnis persius persius)–all
depend on blue lupine as a larval food plant. Research in the Pine Bush and the Concord (NH)
Pine Barrens strongly suggests early spring fires can increase nutritional quality of lupine and
increase Karner blue butterfly egg production (Fuller et al. 2010). Lupine and other herbaceous
nectar sources and native grasses colonize disturbed areas of exposed sand such as power line
rights-of-way, sand mines, and road-side margins. In a natural setting, suitable habitat for these
and other species is likely maintained through frequent (one fire every 2-5 years) low severity
surface fires.
A number of other wildlife, including many SGCN, clearly benefit from wildland fire (NYSDEC
2015). Shrubland bird species, 67 percent of which have experienced significant population
declines throughout the northeast since 1966 (Sauer et al. 2006), are abundant in fire-managed
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Preserve lands (Gifford et al. 2010). The eastern hognose snake is also abundant in fire-managed
pitch pine-scrub oak barrens in the Preserve (Stewart and Rossi 1981). Inland barrens buckmoth
(Hemileuca maia maia), solitary bees and wasps, ants and nocturnal moth populations are also
high in recently managed areas (Hoven 2009, Keene, 2014 Bried and Dillon 2015, Barber 2015,
Schoppman unpublished data). Lastly, spotted turtles, previously considered primarily aquatic
have been documented using managed barrens in the Preserve for foraging and nesting
(NYSDEC & APBPC unpublished data).
Rare, Declining, and Vulnerable Species and Wetlands
Certain rare, declining, and vulnerable species–including several amphibians–inhabit wetland
areas within the Albany Pine Bush. The Jefferson, blue-spotted, and spotted salamanders are
found in mixed deciduous forests and woodlands, often under logs or other debris, as well as in
adjacent wetlands. For breeding, they require ephemeral pools isolated from other water bodies.
Throughout the Albany Pine Bush such wetlands are common and include pine barrens vernal
ponds (Bried and Edinger 2009). The Eastern spadefoot is a primarily terrestrial toad that burrows
in loose, sandy soil, but also readily utilizes semi-permanent ponds and vernal pools for breeding
(Lawler, Matusky, and Skelly 2000). Spotted turtles are found in wetlands, including marshes,
ponds, and streams (Ernst et al. 1994). The eastern hognose snake feeds primarily on amphibians
and although terrestrial, it relies on wetlands to produce its principal food source (Hunsinger
1999; A. Breisch pers. comm.).
F.

Facilities and Trails

The Commission offices are located at 195 New Karner Road, a 32,310 square foot building that
also hosts the Discovery Center. The Discovery Center opened in 2007 and serves as the primary
Preserve gateway for tens of thousands of visitors each year. The center is a 5,000-square foot
state-of-the-art interpretive facility that hosted over 24,000 visitors in 2015. The Discovery
Center offers visitors an orientation to the Preserve’s globally rare ecology and management
through interactive exhibits and programs. Each month Commission education staff, docents, and
volunteers host numerous school programs, public programs and events at the Discovery Center.
The Commission also maintains 11 official trail-heads and approximately 20 miles of marked
trails which accommodate field trips, guided programs, hiking, bird watching, nature study, crosscountry skiing, mountain biking, hunting, and horseback riding. Maintenance and management
equipment is housed at the Field Operations Center located on Kings Road. The Kings Road site
also hosts the two-story “Barrens House” which provides temporary housing for seasonal staff
and interns.

24

IV.

THREATS
A. Introduction
An updated analysis of challenges to the protection and management of the Preserve was
undertaken as part of the 2010 Management Plan. That analysis identified “threats,” which
represent actions, events, or circumstances that can reduce the viability of the Albany Pine Bush
ecosystem. The loss of Pine Bush lands to development continues to be the primary threat to the
long-term viability of the Albany Pine Bush Preserve and the rare species and natural
communities it supports. Not only does development directly destroy habitat, it also increases
fragmentation and limits the use of fire. Other threats include invasive species, over-abundant
wildlife, pathogens, inappropriate or excessive public use, and climate change. Insufficient broadbased community support and funding can also threaten the long-term viability of the Preserve’s
rare communities and species.
B. Development
Development is the primary threat to achieving Preserve goals, and ultimately to the long-term
viability of the natural communities and native species that make up the Preserve. According to
analyses of historic aerial photographs covering a 4,800-acre portion of the Pine Bush Study
Area, 46 percent of that area has been developed since 1940, with over 1,800 acres of pitch pinescrub oak barrens and grassland/heath communities lost during the period (Finton 1998). This
trend is illustrated in Figure 2.
Between 1940 and 2007, the Capital District’s population grew 35 percent, from 530,000 to
821,000 residents (http://www.cdrpc.org/). The existing transportation network and municipal
infrastructure (e.g. sewer and water lines) in the area has contributed to increased development
pressure within the municipalities that surround the Preserve and within the Pine Bush Study
Area. Utilities generally follow road infrastructure, resulting in a pattern of road frontage
development typical of sprawl-like growth.
By the year 2030, the Capital District’s population is expected to reach 885,048 based on statusquo population projections provided by the Capital District Regional Planning Commission
(http://www.cdrpc.org/). Increases in the local population will result in greater demands on
infrastructure and community services and will continue to change current land use characteristics
and patterns. Even in communities with flat or slow population growth, changing demographics–
especially smaller household size–are leading to new household formation and increased demand
for and production of residential units.
Direct Loss of Habitat Due to Development
The most obvious impact of development is the direct loss of natural communities and species’
habitat. This continued incremental loss of undeveloped land makes it increasingly difficult to
ensure adequate protection of the land necessary to support natural ecosystem functions in the
Preserve. Development disrupts wildlife movement/behavior and elevates levels of nutrients and
contaminants in the ecosystem. In addition, development results in increased fragmentation of the
Preserve and increased human population and infrastructure in the areas surrounding the
Preserve. These factors significantly increase constraints on natural ecosystem functions and
effective Preserve management.
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Limitations on Fire Management
Increasing development and the proximity of developed lands to the Preserve places constraints
on the use of fire as a management tool. Limiting the occurrence of natural and prescribed fire is
a key threat to the integrity of the inland pitch pine-scrub oak ecosystem. As discussed in Section
V, fire is an important factor in the survival and regeneration of several pine barrens species
including some that provide food for rare species such as the Karner blue butterfly. The
juxtaposition of developed lands with Preserve property has created significant difficulties in the
effective use of fire as a management tool, primarily due to the impacts of smoke. Figure 5
illustrates 500-foot buffer areas adjacent to the Preserve that could be affected by smoke from
controlled burns. The dominance of invasive plant species such as black locust and aspen has also
limited the Commission’s ability to manage certain areas of the Preserve with fire, since fire
alone cannot control these species.
Limitations on Other Preserve Management Activities
Other ecological restoration and management practices, including chemical and mechanical
vegetation management, reduction of deer population, etc., are also more challenging due to the
proximity of developed land to the Preserve.
Fragmentation
Habitat fragmentation, or the process of dividing contiguous habitat into smaller, isolated patches
(Fahrig 2003), is one of the most studied areas of conservation biology (Fazey et al. 2005).
Fragmentation can greatly exacerbate the negative biological effects of habitat loss (Saunders et
al. 1991, Hanski and Ovaskainen 2000). Fragmentation increases extirpation risk (Wilcove 1987,
Reed 2004), not only through direct effects such as blocking dispersal, but also by facilitating
threats like exotic plant invasions (Lonsdale 1999, Schmidt and Whelan 1999, Laurance et al.
2002). Effects of fragmentation are not always clear or linear, such as disruptions in insect
pollinator services (Jennersten 1988), but rather represent changes at extreme thresholds or peaks
at intermediate levels of disturbance (Fahrig 2003). Fragmentation may limit area-demanding
mammals–including top predators (e.g. eastern coyote Canis latrans)–leading to increased
populations of fox and other small predators (e.g., raccoons Procyon lotor, domestic cats Felis
catus) and over-predation on native wildlife (Crooks and Soule 1999, Odell and Knight 2001,
Kays and DeWan 2004, Manley et al. 2006). Development around minimally altered habitat may
set up a staging area for dispersal of non-natives into the less disturbed areas (Luken 1997).
Habitat loss, nest parasitism, and predation all tend to increase with the level of fragmentation
(Andren and Angelstam 1988, Paton 1994, Robinson et al. 1995, Schmidt and Whelan 1999).
Fragmentation adversely impacts many birds, especially species dependent on grassland and
forest habitat, because it results in habitat loss, nest parasitism by brown-headed cowbirds
(Molothrus alter) as well as predation by blue jays, eastern chipmunks (Tamias striatus), and
other species. In the Pine Bush, fragmentation has likely contributed to the extirpation of two
shrubland bird species. Yellow-breasted chat (Icteria virens) and golden-winged warbler
(Vermivora chrysoptera) –considered by Dettmers (2003) to be the two most area-sensitive
shrubland specialists in the eastern United States–were present in the Pine Bush (Treacy 1953)
but are now extirpated (Gifford et al. 2010). Their absence here likely reflects the increased
physical fragmentation as well as the increased habitat heterogeneity present in the Pine Bush
(Gifford et al.. 2010, Kerlinger and Doremus 1981, Beachy 2002, Askins 1998).
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Direct habitat loss and fragmentation are also the two primary causes of decline in Karner blue
butterfly populations (USFWS 2003) and are likely responsible for the extirpation of the northern
black racer (Coluber constrictor) and eastern rat snake (Scotophis allegheniensis) (Hunsinger
1999). Gill (1997) also showed reduced pitch pine seeding survival along edges when compared
to interior sections of the Preserve. In other words, pitch pine–the dominant tree species in the
pitch pine-scrub oak communities of the Albany Pine Bush–cannot reproduce as successfully at
the edges of the Preserve as in interior areas. Fragmentation also alters predator-prey relationships
responsible for maintaining balanced wildlife populations (R. Kays, pers. comm.). Fragmentation
is discussed more thoroughly in the pitch pine-scrub oak barrens viability assessment (Appendix
B).
C. Invasive Plants, Pests, and Pathogens
Invasive Plants
The degree of potential impact from invasive plants depends on the species, but is often
ecosystem-wide. Biological invasion is a leading cause of ecosystem dysfunction worldwide.
Priority invasive species for control in the Albany Pine Bush include native aspens and nonnative black locust (APBPC 2002). These species exemplify the range of impacts associated with
invasive plants in the Preserve, altering plant community composition and structure as well as
disrupting ecological processes including nutrient cycling, soil hydrology, and fire. Nitrogenfixing black locust ranks as the second most abundant deciduous tree worldwide and is notorious
for altering nutrient cycles in grasslands and barrens ecosystems (Rice et al. 2004). It not only
enriches naturally poor soils, but also builds excessive litter-fall and closed canopies that compete
with native plant species growth and recruitment. It also deteriorates natural fire regimes (Rice et
al. 2004, Malcolm et al. 2008). Aspens, red maple and white pine take advantage of fire
suppression. With rapid clonal establishment aspen are capable of usurping large areas of the
Albany Pine Bush landscape (Milne 1985). White pine and red maple produce abundant seeds
and, being more shade tolerant, can rapidly out-compete pitch pine in the absence of wildland
fire. Terrestrial invasive plants also directly threaten the habitat of rare and endangered wildlife
(e.g. Karner blue butterfly, frosted elfin, barrens buckmoth Hemileuca maia maia) in the Preserve
by replacing obligate larval host plants and altering requisite microclimates. Aquatic invasive
plant species can have similar impacts on plant and animal species and ecosystem processes
within the Preserve’s many wetland communities.
Pests and Pathogens
Introduced animal species and pathogens also present a potential threat to native Pine Bush plants
and animals. Like invasive plants, the degree of impact from pests and pathogens is generally
specific to the individual pest and in most cases to the infected plant or animal, although certain
pests and pathogens may affect many species (e.g. Chinese snakehead fish Channa argus) or
genera (e.g. sudden oak death). Short-term impacts can manifest in defoliation, loss of vigor, or
death for the infected individual(s). At the system level, pests and pathogens can result in reduced
photosynthesis and productivity and changes in microclimatic conditions. Longer-term impacts
can be severe and include changes to the composition, structure, and function of plant and animal
communities with wide-ranging implications for rare wildlife through changes in food
production, predation rates, competition, and habitat characteristics (Lovett et al. 2006). Pest and
pathogen control measures, however, may also pose a threat. For example, biological control
agents and pesticide applications to control insects (e. g. gypsy moths Lymantria dispar and
mosquitoes) or the diseases those insects may carry (e. g. West Nile Virus) may pose a risk to rare
native insect populations (e.g. Karner blue butterfly, nocturnal moths).
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D. Inappropriate or Excessive Public Use
The Albany Pine Bush Preserve supports many types of non-motorized recreational uses.
However, if not properly managed, these uses have the potential to occur at a volume and
intensity that can impact ecological systems and processes. In addition, unauthorized uses such as
all-terrain vehicles (ATVs) negatively impact the Preserve. The use of unofficial trails and
firebreaks for such activities has resulted in some habitat loss and fragmentation. Even on
designated trails, excessive or inappropriate use has caused soil erosion and compaction,
disturbance to wildlife, and damaged vegetation as well as increased trash and invasive species
problems. The increasing number of Preserve visitors could have both localized and widespread
impacts within the Pine Bush if not properly managed. The Commission may need to limit public
use in certain areas of the Preserve, as provided for in the Preserve rules and regulations. The
Resource Protection and Visitor Experience Vision (Appendix G) details recreation management
in the Preserve, including strategies to minimize and mitigate potentially significant adverse
impacts.
E. Wildlife Related Impacts
The primary wildlife related threat to the Preserve is an over-abundance of white-tailed deer
(Odocoileus virginianus). The white-tailed deer populations have historically been high due to
limited hunting opportunities and the urban/suburban character of the area. Numerous studies
have shown that over browsing by high populations of deer can reduce, and in some cases
eliminate, reproduction of certain woody and herbaceous plant species (Augustine and Frelich
1998, Buckley et al. 1998, Mattox 1994). It has been documented that browsing by deer
suppresses the regeneration of pitch pine in the Albany Pine Bush. Both expert opinion (D.
Schweitzer, pers. comm.) and the results of exclosure studies in the Albany Pine Bush indicate
that deer feed on blue lupine and pitch pine, thereby reducing the only larval food source of the
Karner blue butterfly and other rare insects. Alteration of plant species composition and
community structure that results from over-browsing can also modify forest habitat and wildlife
species diversity. Deer also provide long-distance transport invasive plant seeds and serve as
hosts for deer ticks, which can transmit Lyme and other diseases to humans. In addition, over
abundant deer can result in increased automobile accidents and damage to residential landscaping
and agricultural crops on lands surrounding the Preserve.
Over-browsing by eastern cottontail rabbits (Sylvilagus floridanus), meadow voles (Microtus
pennsylvanicus), woodchucks (Marmota monax), and other herbivores could also threaten the
long-term viability of native plant populations and structure/composition of ecological
communities. Predator populations appear suitable for controlling small mammals (R. Kays pers.
Comm.). Wildlife-related impacts are best addressed by management actions that result in
sustainable plant and animal populations as well as a balanced ecosystem.
F.

Climate Change

Climate change, also called global warming, poses threats to inland pitch pine-scrub oak barrens
ecology, through observed and anticipated changes in seasonal and annual temperature and
precipitation patterns. Potential impacts on native plant and animal species viability in the Pine
Bush may be detrimental or positive, but are currently poorly understood. The Nature
Conservancy’s Climate Wizard on-line modeling tool (www.climatewizard.org) indicates that
even under the most conservative Intergovernmental Panel on Climate Change (IPCC) emissions
scenarios, most of upstate New York will become warmer and wetter by mid-century (2050s).
Indeed climate change has already been documented in New York State where the annual average
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temperature has risen 2.4 degrees Fahrenheit and average winter season warming exceeds 4
degrees Fahrenheit since 1970 (Horton et al. 2014). According to Horton et. al (2014), across
New York State annual average temperatures are projected to rise another 2.0-3.4 degrees
Fahrenheit by the 2020s and 4.1-6.8 degrees Fahrenheit by the 2050s. Similarly regional
precipitation is also projected to increase by 1-8 percent by the 2020s, and 3-12 percent by the
2050s. Changes in seasonal variability of temperature and precipitation are also likely, as is the
frequency of severe weather events including storms, heat, cold and drought.
Enhanced weather variability (e.g. extremely high temperatures, severe precipitation events, etc.)
is more likely to have effects on rare plant and animal species viability in the Preserve than
changes in annual averages since extreme events have the potential to exceed any given specie’s
natural range of variability. Commission staff are working with The Nature Conservancy and
federal Karner Blue Butterfly Recovery Team members in a research effort to understand the
potential ramifications of altered winter and summer conditions on the Karner blue butterfly.
Winter conditions are important since Karner blue eggs overwinter and are believed to be
protected by the winter snow pack, temperature, and humidity (USFWS 2003). Similarly extreme
heat between adult Kbb broods has been indicated as a likely cause of range-wide Kbb declines in
2012 (Karner blue butterfly Recovery Team, personal communication), and has been documented
to result in high mortality of captive pupae in the Preserve (APBPC unpublished data). However,
of particular concern is the potential for seasonal timing and extreme events to alter fire regimes,
which are largely driven by seasonal temperature and precipitation patterns. Changes to these
patters have the potential to influence the vulnerability of the Preserve to wildland fire and the
Commission’s ability to use prescribed fire at the desirable frequency, season and severity.
Maximizing the size and condition of pitch pine-scrub oak barrens within the Preserve is likely
the most effective strategy to buffer Preserve plants and animals from climate change impacts
(Olson et al. 2009).
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V.

ECOLOGICAL RESTORATION AND MANAGEMENT
A. Introduction
This section of the Management Plan provides recommendations and guidelines for the
restoration and maintenance of the Preserve's ecological resources based on the best available
science and Commission experience to date. Specific ecological restoration and management
objectives have been refined since the adoption of the 2002 Management Plan and are detailed in
the Albany Pine Bush Pine Barrens Viability Assessment (Appendix B).
The Management Plan makes the following recommendations:
1. Specific ecological management objectives identified in the Plan will be achieved for pitch pinescrub oak barrens, Karner blue butterfly, and wetlands. To accomplish this, the Preserve will be
divided into management units, and specific fire management prescriptions will be developed for
each.
2. Fire management capabilities will be enhanced to improve safety and assure achievement of
ecological management objectives. Fire management activities will be guided by the Fire
Management Plan (Appendix C).
3. Mechanical and chemical treatments will be used where fire alone is ineffective in ecological
restoration. A comprehensive plan for the management of invasive and overabundant plant
species, pests, and pathogens is included in Appendix E.
4. The Commission will engage in the restoration of natural communities through the
planting/seeding of native plants and will continue to encourage the use of such plants by
adjacent landowners.
5. Karner blue butterfly habitat will be maintained and expanded using ecological management
techniques including prescribed burns, mechanical (mowing, tree felling, planting) and
chemical treatments. Recovery objectives and management strategy details are provided in
the Albany Pine Bush Karner Blue Butterfly Metapopulation Recovery Plan (Appendix D).
The goal is to maintain at least 320 acres of habitat in the Preserve suitable to support an
annual metapopulation of 7,600 to 13,000 butterflies.
6. Management of other rare, declining, and vulnerable species should be integrated with
ecosystem management to advance the goals of the Wildlife Action Plan for New York State
(NYSDEC 2015). NYSDEC and NYNHP policies, goals, and recommendations will guide
rare species and overall wildlife management within the Preserve.
7. The Albany Pine Bush Pine Barrens Viability Assessment and its associated Research,
Inventory, and Monitoring Plan will be guide inventory, monitoring, and research (Appendix
H).
8. Building positive relationships within surrounding communities and Preserve neighbors is
essential to all aspects of Preserve management.
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B. Ecological Management Objectives
Ecological management objectives for the inland pitch pine-scrub oak barrens ecosystem, the
Karner blue butterfly, and wetlands have been refined by Commission scientists in consultation
with other scientific partners. They reflect the results of the Albany Pine Bush Pine Barrens
Viability Assessment and the APB Karner Blue Butterfly Recovery Plan, Appendices B and D,
respectively. The details provided in these plans will guide the application of habitat management
throughout the Preserve including prescribed burning, mechanical treatments (mowing, tree
felling, planting), and the use of herbicides.
The Nature Conservancy has developed a useful method to streamline complex efforts to define
and monitor the health of species, communities, and ecosystems (also called conservation targets)
and to identify “corrective” management actions when needed (Groves et al. 2002, Parrish et al.
2003). Generally referred to as “conservation action planning” (CAP), The Nature Conservancy
approach consists of three core components: key ecological attributes (KEAs), indicators, and
indicator ratings. Each category of information may be drawn from ecological models
(conceptual or mathematical), best available science, expert consultations, local scientific data,
and data from comparable species or communities in other locations.
The KEAs are characteristics of a conservation target that if degraded (e.g., water quality) or
removed (e.g., fire) would jeopardize the target’s viability or ability to persist over time.
Therefore a KEA is a critical component of a conservation target’s life history, physical
processes, community interaction, habitat, etc. The point is to focus on what is known or believed
to influence the target’s persistence the most. The Albany Pine Bush Pine Barrens Viability
Assessment groups attributes into four categories (slightly modified from Parrish et al. 2003): size
and extent; fragmentation and edge effects; prescribed fire regime; and biotic patterns.

Key ecological attributes

Table 5. Viability criteria for inland pitch pine-scrub oak barrens in the Albany Pine Bush Preserve1.
Size & Extent
Fragmentation &
Rx Fire Regime
Biotic Patterns
Edge Effects

1

Habitat amount

Patchiness

Refugia

Cover of pitch pine
and scrub oaks

Patch size

Patch isolation
distance

Individual fire size

Floristic tolerance of
human activity

Core area

Perimeter/area ratio

Return interval

Invasive plant impact

Suitable Karner blue
butterfly habitat

Edge effects from
roads, trails, and
residential

Seasonality

Reduction of priority
invasive vegetation
Characteristic rare
Lepidoptera
Shrubland birds

Detailed descriptions of the scales of measurement and indicator rating system are found in Appendix B.
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Table 6. Viability Criteria for the Karner Blue Butterflya in the Albany Pine Bush Preserve

Key
ecological
attributes

Population size

Habitat Qualityb

Indicators

Number of viable
subpopulations in
the
metapopulation

Total acres of
suitable habitat
in the recovery
area

1st and 2nd flight
mean number of
individuals in a
metapopulation

Total lupine
stems in the
metapopulation

a

Number of subpopulations with at least
two connections to other viable
subpopulations

Detailed descriptions of the scales of measurement and indicator rating system are found in Appendix D.
Indicators of habitat quality include lupine stem density, spring and summer nectar species richness, nectar density, nectar evenness,
grass cover, overstory cover, and shade.
b
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Table 7. Management Objectives for Wetland and Aquatic Communities.
WETLANDS

WETLANDS, STREAMS, AND RAVINES
Maintain all red maple-hardwood swamp, shallow emergent marsh, pine
barrens vernal ponds, and other wetland communities in the Preserve.
Protect and manage intervening habitat types to allow for movement of plant
and animal species between wetlands.
Manage for successful survival and reproduction of native plant and animal
species and few or no invasive species.
Minimize fragmentation from roads, trails, or other human disturbance.
Maintain a complete component of rare, declining, and vulnerable vertebrate
and invertebrate species as listed in Table 4.
Maintain natural hydrology and ensure nutrient inputs remain low.
Establish a fire return interval sufficient to maintain native species and
community variance where wetlands are adjacent to pitch pine-scrub oak
barrens.
Manage wildlife to maintain populations that are sustainable with habitat and
adjacent human use.

Pitch pine-scrub oak barrens plant communities (Table 2 and Figure 3) currently dominate only
34 percent of the Preserve. As described previously, attaining a viable Preserve will require the
restoration and management of at least 2,000 acres of these plant communities. Doing so will
depend on restoring successional communities, including the capped Albany Landfill and
surrounding City-owned lands as described in the City’s NYSDEC permit issued June 2009. It
will also require reversing the current distribution of pitch pine - scrub oak barrens and pitch pine
scrub oak forest (Bried, Patterson and Gifford 2014; Bried, Gifford and Robertson 2015).
Currently 62 percent of pitch pine - scrub oak communities in the Preserve are dominated by
pitch pine forest, while only 38 percent contain the characteristic open-canopy savannah of pitch
pine - scrub oak barrens and thickets. Historical agricultural practices lead to this dominance of
pitch pine forest in areas of former pitch pine-scrub oak barrens (Finton 1998, Gebauer et al.
1996). As described in Appendix B and outlined in Table 11, the degree to which existing plant
communities can be restored to pine barrens varies.
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1

Based on 2014 supervised land cover classification using QuickBird© satellite imagery.

C. Fire Management
As described in Section III, fire is a key ecological process that maintains the pitch pine-scrub
oak communities and associated species found in the Albany Pine Bush. Both plant and animal
species in the Pine Bush have developed complex adaptations and dependencies to fire. While
mechanical techniques and other forms of management may mimic some of the effects of fire,
they cannot serve as a substitute. Although such treatments are a critical part of the restoration
process in fire-suppressed areas of the Pine Bush, fire remains the most important tool for longterm management of the pitch pine-scrub communities and the species that depend on them.
Fire management involves the appropriate use of prescribed burning techniques and the control of
wildfire to assure a balance between ecological management and public health and safety. This
requires a high degree of staff training and logistical support as well as a sophisticated
understanding of ecological processes. The Preserve’s Fire Management Plan (Appendix C)
describes the Commission’s fire management goals and objectives in terms of ecological
communities and species populations, their ecology and the fire environment. This Plan also
provides required parameters for burn prescriptions and discusses potential impacts of smoke.
Current procedures for minimizing the effects of smoke and prescribed burning operations are
also described. This Plan is intended to fulfill the requirements of The Nature Conservancy Fire
Management Manual (TNC 2000) and the New York State Department of Environmental
Conservation (6NYCRR Chapter II, Part 194 and ECL Article 46).
D. Mechanical Treatments and Herbicides
Management of Pine Barrens
The overall management goal for the inland pitch pine-scrub oak barrens ecosystem is to restore
viable barrens communities that can be maintained through periodic prescribed fire treatments.
The Commission uses a two-part ecosystem management strategy consisting of a restoration
phase and a maintenance phase. Ecosystem restoration treatments are designed to re-establish the
native plant and animal community dynamics described in Appendix B and include mechanical
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treatments (e.g. mowing, cutting, scraping, girdling); chemical treatments (herbicides); restoration
plantings; and high-severity fire treatments singly or in combination with other treatment types
(e.g. growing season mow and burn treatments). Since 2002 these treatment methods have proven
highly effective in restoring the barrens and reversing the effects of decades of fire suppression.
Relatively frequent low-severity surface fires (3-15 year frequency; 10 year average) are
envisioned as the most appropriate method for maintaining restored pine barrens communities
and suitable Karner blue butterfly habitat over the long term. The Commission obtains all
necessary permits for management activities.
Mechanical treatments include, but are not necessarily limited to, mowing, selective or improvement
cuttings, clear cutting, girdling, bulldozer scraping, disking, and planting. These treatments are used
to remove native and non-native invasive species, rearrange hazardous fuel loads (Bried, Gifford and
Robertson 2015), remove organic soil and its associated weed seed bank, expose mineral soil, and
provide a competitive advantage to important native species, such as pitch pine and lupine. Girdling
has been used effectively in the Pine Bush for reducing densities of aspen. In addition, a number of
native pine barrens species (e.g. heath shrubs, scrub oaks, and dwarf willows) are known to respond
favorably to mowing by vigorously resprouting. Mowing can also be used to reduce the height and
quantity of fuels in some areas, especially along roadsides or near power lines, to allow for the
subsequent use of fire. Approximately 1,000 acres of the Preserve have been mowed since 1996.
However, mechanical treatments (specifically mowing) alone cannot sustain pine barrens
communities over the long term. Mowing generates organic matter in the form of both fine and
coarse materials that build up and decompose very slowly (Hawver et al. 2000). This buildup of
organic material alters the nutrient dynamics, especially carbon and nitrogen cycles. These soil
changes eventually lead to changes in the plant community structure and composition and
detrimental alterations of habitat for specialized wildlife such as the buckmoth and eastern spadefoot
that depend on the lack of organic matter to complete critical life stages. The buckmoth pupates in
the sandy soils and the spadefoot spends much of its life buried in the sand. However, mowing can
be used to reduce canopy cover, particularly where fire suppressed scrub oak would make prescribed
burning difficult or hazardous.
The restoration of old fields to suitable Karner blue butterfly habitat and pitch pine-scrub oak barrens
is significantly hampered by the organic soils and associated weed seeds that accumulate. Herbicide
applications may only temporarily reduce competing non-native weedy vegetation and do not expose
sufficient mineral soil needed to establish native species. However, the Commission’s experience in
removing this organic soil by scraping with a bulldozer has proven highly effective in expediting the
restoration of Karner blue butterfly habitat and pine barrens through subsequent restoration plantings.
Similarly, light soil disturbance in pine barrens and Karner blue habitat can expose mineral soil and
aid the recruitment of native plants through natural seeding or artificial restoration planting.
Invasive and Overabundant Species Management
A list of invasive species in the Albany Pine Bush is provided in Appendix E, Invasive and
Overabundant Species Management Plan. This Plan outlines monitoring and potential control
measures for a suite of invasive species (native and non-native) that have the potential to
compromise the Commission’s conservation goals for inland pitch pine-scrub oak barrens, pine
barrens vernal ponds, and rare plant and animal species.
Invasive species include exotic, non-native, or overabundant native species that displace desirable
native Pine Bush species and degrade ecosystem viability and/or wildlife habitat. They are often
adapted to disturbed habitats, have the ability to disperse quickly, and grow so rapidly that they
can take over habitat that would otherwise be used by native species (Randall and Marinelli
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1997). Some invasive species–such as common reed (Phragmites communis) and purple
loosestrife (Lythrum salicaria) –invade wetlands and displace native species, thereby altering
habitat for both wetland fauna and flora. Other invasives, such as black locust and oriental
bittersweet, invade upland habitats. There, they outcompete pine barrens species that provide
food and habitat for a host of rare and declining wildlife species, including the Karner blue
butterfly.
Chemical treatments or herbicides, as well as biological control agents are generally used to
target specific species or groups of species that cannot be effectively managed by other means,
described previously. Such treatments are commonly used for controlling vegetation along
roadsides, railroad right-of-ways, and power lines, where mechanical removal would be difficult
or expensive. Additionally, even when other treatments can be successful, labor and time
constraints can make such efforts ineffective. For example, the lack of sufficient labor and the
time sensitivity of aspen girdling (only two months a year) can delay fire management activities
for decades and lead to the accelerated degradation of pitch pine-scrub oak communities.
Restrictive herbicide applications may be the only way to effectively reduce aspen and facilitate
prescribed fire before these sites are impacted by other non-native invasive species (e.g. oriental
bittersweet Celastrus orbiculatus). Chemicals must be used only when other treatment types
prove ineffective in restoring pine barrens. Furthermore, chemical treatments must be applied
appropriately to avoid overuse and to prevent injury to applicators and non-target species.
Herbicide use is highly regulated and all treatments will be conducted in strict accordance with
applicable state laws and regulations.
Similarly biocontrol agents can be very effective in controlling non-native invasive plants, pests
and pathogens. Biological control of purple loosestrife, Lythrum salicaria, with various insects
from Europe, for example has helped successfully control the dominance of this non-native
invasive wetland plant throughout many parts of North America, including the Albany Pine Bush
Preserve. However, many of the caveats related to the use of chemical control agents also apply
to biological control. Biological control agents have been proven to have devastating effects on
native plant and animal populations when they have not been chosen carefully. For example the
introduction of the tachinid fly, Compsilura concinnata, to control gypsy moth has had
devastating impacts on many North American butterfly and moths, including many pine barrens
obligate species. The release of biological control agents is regulated by the USDA and the
NYSDEC. Agents approved for release in New York State are subject to individual State
Environmental Quality Review (SEQR) actions coordinated by the NYS Department of
Environmental Conservation and the New York State Department of Agriculture and Markets
prior to release. The release of biocontrol agents requires a NYSDEC Special License (NYS ECL
11-0507 Liberation of Fish, Shellfish and Wildlife) as well as a federal USDA Plant Protection &
Quarantine Permit.
E. Management Guidelines for Rare and Declining Wildlife
In the Albany Pine Bush Preserve management of rare and declining wildlife is guided by the
State Wildlife Action Plan (SWAP) for New York State (NYSDEC 2015). The SWAP was
prepared by NYSDEC to satisfy federal requirements that can guide the conservation of
vulnerable wildlife species, called Species of Greatest Conservation Need (SGCN), and prevent
the need to list such species as threatened or endangered in the future. The Albany Pine Bush
contains multiple SGCN species and is a priority conservation area in the SWAP (NYSDEC
2015). As identified in the SWAP, many of these species require active management to achieve
SWAP recommendations. In addition to the Karner blue butterfly, 74 other SGCN are
documented in the Albany Pine Bush, including 43 birds, 4 mammals, 5 moths, 8 reptiles, 5
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bumble bees, 3 butterflies, 3 amphibians and 3 fish. A list of these species is provided in Table 4.
This rich biodiversity represents 19 percent of the 366 statewide SGCN.
The Commission’s holistic ecosystem management largely focuses on the restoration and
maintenance of suitable habitat and requisite ecosystem processes using the treatments described
above. These management strategies need to account for the life history requirements of these
species to ensure that critical life stages (e.g. hognose snake nesting, spadefoot breeding) are not
adversely affected and that adequate refugia of untreated habitat are provided to facilitate the
recolonization of treated areas by affected species. In the case of the Karner blue butterfly, for
example, the Commission’s NYS Special License requires that no more than one third of a subpopulation is treated with fire in any given year and that adjacent thirds are not treated in
consecutive years. It is important to note that wildlife are not simply housed by habitat, but
themselves serve important ecosystem functions (pollination, seed dispersal, nutrient cycling,
decomposition, competition, etc.) that directly contribute to ecosystem viability. As described in
the Albany Pine Bush Pine Barrens Viability Assessment (Appendix B), monitoring SGCN will
be important to the conservation of these species here and to understanding how Preserve
management influences ecosystem viability. A truly viable inland pitch pine-scrub oak barrens
will support diverse and abundant populations of associated SGCN wildlife.
Butterflies, Moths, and Other Insects
Pine barrens, including the Albany Pine Bush, are world renowned for their diverse and
specialized insect populations. Many of the SGCN in the Preserve belong to this group
(NYSDEC 2015) including butterflies, moths, tiger beetles, carrion beetles, bees, wasps,
dragonflies and ants. These insects play many critical roles in ecosystem health including
pollination, seed dispersal, decomposition, nutrient cycling, herbivory and they serve as an
important source of protein for countless other wildlife species. Pollinating insects are
particularly important and recovering their declining populations is the focus of the New York
State and federal pollinator task forces. Commission, state and academic scientists are
demonstrating that the ecosystem management strategies described above are advancing
important insect conservation in the Preserve. Schoppman (unpublished 2015 data), Barber
(2015), Keene (2013) and Bried and Dillon (2012) all show that sites managed according to this
Plan support a diverse and abundant community of pine barren specialist insects (moths, bees,
wasps, ants), including many SGCN, some of which have not been documented in the Preserve
for more than 20 years (e.g. waxed sallow moth). In many cases, maintaining and/or restoring
habitat for most of these insects requires the conservation of their specific host plants. For
example, the mottled duskywing skipper (Erynnis martialis) caterpillars only feed on New Jersey
tea (Ceanothus americana), a fire-dependent flowering shrub included in Commission restoration
seed mixes that proliferates following prescribed fires. The Preserve is believed to support the
single largest range wide population of this rare buttefly (Schweitzer personal communication).
The recovery plan for the Albany Pine Bush Karner blue butterfly metapopulation (Appendix D)
details specific management strategies for that species and its recovery is believed to benefit the
other lupine feeding butterflies (frosted elfin and persius duskywing skipper) in addition to a wide
variety of other insects.
Birds
Pine barrens, including the Albany Pine Bush, support important breeding season populations of
many young forest bird species (Gifford et al. 2010, ) and serve as critical staging areas for
diverse populations of migrating birds (Kirchman, Ralston and Gifford 2011). Many of these
species are also listed as SGCN in New York State. Protected state-owned lands in the Albany
Pine Bush Preserve have been designated a Bird Conservation Area (BCA) by the NYSDEC and
the New York State Office of Parks, Recreation and Historic Preservation, and the entirety of the
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Preserve has been designated an Important Bird Area (IBA) by the National Audubon Society.
The Preserve met four of the nine BCA/IBA criteria: Diverse Species Concentration Site,
Individual Species Concentration Site, Species at Risk Site, and Migratory Concentration Site.
The management strategies described above have been demonstrated to benefit these species
(Gifford et al. 2010, Bried et al 2011). Adequate refugia will be especially important when
implementing management during the spring/summer nesting season.
In addition to young-forest birds, the Preserve also supports several protected raptors and birds of
forested and wetland habitats. The restoration of pine barrens will reduce forest cover here, but is
not likely to affect the conservation of forest wildlife populations. Forest cover has increased
considerably in New York State and throughout the Northeast in the last 50 years (Loveland and
Acevedo 2008) while young-forest habitat has declined (Hunter et al. 2001, Dettmers 2003, Trani
et al. 2001, Thompson and DeGraaf 2001, Fuller and DeStefano 2003). Increases are documented
for more of the regions forest bird species (34 percent) than any other avian group (Sauer 2014).
Given the relatively small cumulative area of pine barrens here, the anticipated decline of forest
bird species in the Pine Bush is unlikely to affect overall regional conservation of forest birds.
Additionally, the maintenance of the Preserve’s wetlands should continue to provide habitat for a
variety of wetland specialists like the American bittern (Botaurus lentiginosus) and green heron.
Herpetofauna (Reptiles and Amphibians)
Many of the Preserve’s SGCN reptile and amphibian species are found in few other locations in
New York State. Maintaining the quality of the various wetlands scattered throughout the
Preserve is likely the single most effective management strategy for most of these species,
although appropriately managing adjacent uplands is also important. This is especially important
for the list of SGCN amphibians and for several of the reptiles. Even the terrestrial eastern
hognose snake depends on these wetlands to produce ample amounts of its amphibian food
supplies. All of these species also use upland habitats to varying degrees. The ecosystem
management strategies described above for inland pitch pine-scrub oak barrens appear to
maintain suitable habitat for terrestrial species (Pipino 2014), but it will be important to ensure
that adequate refugia are provided for all of these terrestrial herpetofauna, wherever management
occurs.
Guidelines for Other Fish and Wildlife Species
The Commission and NYSDEC monitor and manage the Preserve’s fish and wildlife to maintain
populations at levels that are compatible with Preserve goals, available habitat, and the existing
type and level of human use in the area.
NYSDEC policy is to manage the state’s deer herd to maintain a balance between the deer
population, habitat carrying capacity, and surrounding land uses. Consistent with this policy, as
currently authorized under Preserve rules and regulations, hunting is a permitted means of
managing the deer population in the Preserve.
NYSDEC management goals and the recommendations of NYSDEC biologists will be used to
determine wildlife population objectives for game species and the means of their attainment
within WMU 4J, which includes the Preserve. Should research reveal that current hunting
regulations are not adequate to achieve Preserve management goals, Commission staff should
work closely with NYSDEC biologists to develop additional management approaches.
Hunting and trapping are allowed within the Preserve. To increase public awareness and reduce
the potential for user conflicts in the Preserve, season dates, and a brief discussion regarding the
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rationale for allowing hunting and trapping is available to the public at the Discovery Center and
on the Commission’s Web site.
The Commission in coordination with NYSDEC wildlife biologists maintains a registration
system to control and regulate trapping within the Preserve, as provided in the current Preserve
Rules and Regulations. In this way, legally trapped wildlife species (e.g. raccoon, gray fox
(Urocyon cinereoargentus), red fox (Vulpes vulpes), muskrat (Ondatra zibethicus), coyote, etc.)
can be managed in accordance with NYSDEC and Commission goals, while potential conflicts
with Preserve visitors and adjacent residents can be minimized.
The Commission, in coordination with NYSDEC fisheries biologists, permits fishing at suitable
waters in the Preserve, as provided in the current Preserve Rules and Regulations.
Other wildlife management efforts within the Preserve should be directed at maintaining the full
complement of species native to the natural communities historically found in the Albany Pine
Bush. For many species, this can be accomplished by restoring and managing habitat as outlined
elsewhere in this Plan. However, for other species with specialized life history needs or particular
vulnerabilities, specialized management may be required to achieve and maintain desired
populations.
F. Research, Inventory, and Monitoring
Research, inventory, and monitoring programs are essential to assessing community health and
progress toward achieving management objectives, and when carefully designed can provide
valuable engagement opportunities for community members. Monitoring rare communities and
species is intended to show changes in their distribution and abundance over time and/or as a
result of management activities. For instance, Karner blue butterfly numbers have been monitored
to determine annual population changes and track progress toward local, state and federal
recovery goals. Inventory efforts represent searches for species and natural communities, which
provide documentation on their distribution and status as a result of management. Most
community inventory work in the Albany Pine Bush has been completed, though some rare
species historically identified in the Pine Bush are still being sought. Research involves specific
studies to expand our understanding of the biology of organisms and ecological processes that
maintain communities and ecosystem viability.
Appendix H provides a summary of research, inventory, and monitoring needs for the next five
years.
Research topics include:
1. Influence of ectomycorrhizal fungi in restoring pitch pine-scrub oak barrens in
former locust sites.
2. Fire regime (frequency, seasonality, severity) dynamics necessary to maintain
restored pitch pine-scrub oak barrens and SGCN (e.g. Kbb, PRAW) wildlife habitat.
3. Recreational user impacts and the effects of habitat fragmentation.
4. Vernal pond and other wetland ecology and hydrology.
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5. Effects of dune topography on microclimate variability and climate change resiliency
for SGCN wildlife.
6. Productivity and survivorship of regionally significant shrubland birds.
7. Awareness, knowledge and attitudes of regional residents regarding the protection
and management of the Albany Pine Bush Preserve.
8. Smooth green snake habitat dynamics in the Albany Pine Bush Preserve.
Inventory needs include:
1. Lichens, fungi, and bryophytes surveys in the Albany Pine Bush Preserve.
2. Surveys of aquatic macroinvertebrates, fish, plants and birds in Preserve wetland
communities, especially streams and marshes not previously surveyed.
3. Diurnal and nocturnal breeding season birds surveys.
4. Aerial surveys of plant community distribution.
Monitoring priorities include:
1. Distribution and/or abundance of obligate pine barrens Lepidoptera (e.g. Karner blue
butterfly inland barrens buckmoth, frosted elfin, mottled Duskywing skipper) and
their larval host plants.
2. Distribution and abundance of breeding season birds.
3. Avian productivity and survivorship in managed pitch pine-scrub oak barrens.
4. Use of managed pitch pine-scrub oak barrens by migratory birds.
5. Designing and implementing a monitoring program for indicators of inland pitch
pine-scrub oak barrens viability identified above.
6. The distribution and abundance of species identified in the Invasive and
Overabundant Species Management Plan.
The results of these efforts should be compiled so that they can be used in concert with existing
GIS information.
Citizen Science
The Commission has created a citizen science program to provide engagement opportunities for
members of the community. The program aspires to instill knowledge and appreciation of the
Preserve and the Commission while also providing the Commission with scientific information
that can inform restoration and management of the globally-rare, nationally-significant and
locally- distinct pitch pine-scrub oak barrens found here.
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VI.

EDUCATION, OUTREACH AND COMMUNICATIONS
A. Introduction
Since its adoption of the first Management Plan (1993), the Commission has increased public
awareness of the Albany Pine Bush Preserve. The Preserve’s rare ecology, management, and
urban context provide for a variety of interpretive and educational opportunities. The 1993
Management Plan proposed a program involving signs, off-site displays, on-site walks and talks,
informational news releases/mailings, and an interpretive education center. To this end, the
Commission enhanced its education and outreach efforts by developing an education program in
1998 and in 2007 opened the Albany Pine Bush Discovery Center, a one-of-a-kind LEED
(Leadership in Energy and Environmental Design) Gold Certified interpretive center. The 2010
Management Plan envisioned an education and outreach program closely integrated with public
use. A multi-level approach was determined to best reach the widest possible audience while
controlling implementation costs.
The Commission is now poised to build upon its success and further refine education, outreach
and communications recommendations to increase broad-based understanding of and support for
the Preserve. Constituents are considered integral to the organization’s success, to keep an
organization “top of mind” and tell the organization’s story in social circles, within personal or
professional networks, and on social media sites. Commission goals for constituent engagement
include creating a greater public awareness and appreciation of Preserve ecology and
management, and increasing the visibility and image of the Preserve.
Recommendations of the 2017 Management Plan Update include:
1. Education: Communicate Preserve themes to a diversity of audiences, with a focus on target
audience segments, by employing a variety of interpretive and educational techniques to increase
awareness of the Preserve and its management.
2. Outreach: Continue and expand outreach that increases public appreciation of the ecological,
historical, and geological resources of the Preserve and ongoing and proposed management
activities within the Preserve.
3. Communications: Implement a coordinated communications strategy to distribute information
and conservation messages to appropriate target audiences to increase public awareness of the
Albany Pine Bush Preserve and Discovery Center.
B. Education
The intent of education at the Commission is to effectively communicate information about the
Preserve to a diversity of audiences with a special focus on target audience segments. Education
is a broad term that encompasses a variety of techniques utilized to communicate Preserve
themes, establish emotional and intellectual connections between people and the Preserve, build
constituency and promote the mission of the Commission. Interpretive techniques include guided
programs, exhibits, visitor services, and web-based resources that connect the visitor to the
resource, whether it be on site at the Discovery Center, the Preserve or remotely. Education
initiatives target school and special interest groups and tie into pre-determined learning standards
and curricula with a special emphasis on STEM (Science, Technology, Engineering and Math)based learning. Success in achieving goals will be measured and outcomes will be utilized to
inform future education.
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Discovery Center
The Discovery Center serves as the central location for people of all ages to learn about the
unique ecology, human history, management techniques and recreational opportunities of the
Albany Pine Bush Preserve. The Discovery Center is supported by a variety of interpretative
elements including interactive indoor and outdoor exhibits, special temporary exhibits, gift shop
and native plant gardens. The Discovery Center provides a variety of visitor services including
classrooms, public restrooms and staff who provide interpretive and wayfinding information. The
Discovery Center is open to the public year-round, seven days a week. The Commission will
continue to engage in currently provided interpretive and wayfinding services.
The Discovery Center exhibits, gift shop and native plant gardens need to be continually updated
to reflect the most recent and substantiated knowledge and new target audiences. Additionally,
evaluation of the Discovery Center exhibits’ abilities to communicate key messages is an
important tool that will be developed in the next 5 years. It will provide the necessary information
to the Commission in updating and maintaining these exhibits. The Commission will enhance its
offering of special temporary exhibits allowing it to present relevant and timely information to the
public, creating a dynamic experience that constituents will return to.
Trailside Interpretation
Trailside interpretation helps to connect people to the Preserve by providing information and
wayfinding. The Discovery Trail is a 0.2 mile long ADA accessible trail with interpretive signage
that guides and informs visitors. Interpretive signage has also been placed in two locations along
the 2.6 mile yellow trail in Karner Barrens East highlighting landfill restoration and vernal ponds.
The beginning of each trailhead in the Preserve features a kiosk with interpretive elements as well
as rules, regulations, maps and other important information. The Commission is currently
working on updating all of the kiosks to better inform Preserve visitors. Along with the updated
kiosks the Commission will add more trailside interpretation.
Interpretive Programs
Interpretive programs are guided experiences that aim to help visitors develop a deeper
connection with the Preserve. The Commission continues to offer a variety of public programs on
weekends, evenings and school breaks. Public interpretive programs cover a wide range of topics
reaching diverse audiences. Visitors services staff based in the Discovery Center provide informal
interpretation to visitors, answer questions and address needs. Volunteer Jr. Docents provide
interpretation in the Discovery Center by leading activities for the public at Discovery Tables.
Interpretive Writing
Pine Bush themes are also communicated through interpretive writing venues including
publications, social media posts, Commission website blog entries and guest articles in local
newspapers. Interpretive writing is an important technique for communicating with audiences
remotely.
Interpretive Volunteers
Interpretive volunteers provide an essential service to the Commission. These volunteers directly
engage with visitors and communicate key messages in a personalized manner. Currently the
Commission supports several interpretive volunteer positions including Docents, Jr. Docents,
Program Assistants and Naturalists. Docents and Jr. Docents provide interpretive and wayfinding
services to visitors and are based in the Discovery Center. Naturalists provide interpretive and a
wayfinding service throughout the Preserve’s hiking trails. Program Assistants support
interpretive programming through co-leading and program preparations. Interpretive volunteers
increase the Commission’s ability to educate the public and will continue to be utilized.
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Education Programs
The Commission offers education programs designed specifically for school and special interest
groups that communicate Preserve-centric themes are curriculum-based and linked to learning
standards. They are offered on-site at the Albany Pine Bush Preserve, Discovery Center and offsite, engaging a diversity of people with an emphasis on reaching target audiences. Education
programs provide opportunities for the Commission to connect with neighbors and form
partnerships with local schools and other organizations such as libraries and community groups.
The Commission plans to expand citizen science programming, as well as enhance the
availability of online educational curriculum and utilize volunteers to lead programs.

C. Outreach
Outreach is a strategy used by the Commission to connect with constituents in their community.
The Commission recognizes that engaged constituents and public appreciation are critical to its
success and works toward more fully engaging people in support of the Preserve. In order to do
this the Commission must ensure its work is “constituent centered” and understand the best ways
to resonate with people.
The Commission will create connections to its constituents in many ways including;






Attend community events to interpret the Pine Bush, listen, network and create relationships
with constituents
Increase involvement in the local community to provide an open feedback loop between the
public and Commission to improve communication, programs, services and resources
Coordinate activities to engage constituents, including volunteer opportunities, citizen
science, and focus groups
Ensure the Commission is maximizing mutual partner benefits
Provide Preserve information through interpretive writing, off-site exhibits, and web-based
content

D. Communications
The Commission will use a variety of communication strategies for specific target audiences to
reinforce the Commission’s brand as globally rare, nationally significant, and locally distinct with
the goal of building broad-based, sustained local support for Preserve protection and
management. The Commission will also use these strategies to establish its position as an
indispensable regional asset and the place with which to affiliate for those interested in
conservation science, ecology, and natural history.
Methods to reach target audiences include advertising, email communication, social media, direct
mail, press releases, print media, radio and television coverage, and website postings.
Successfully reaching target audiences will result in broad community acceptance of Preserve
ecology and management, more informed, knowledgeable neighbors, increased program
participation, and ongoing and increased political and financial support.
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VII.

Recreation
A. Introduction
In December of 1988 the New York State Legislature, represented in the Senate and Assembly,
declared it to be in the public interest to protect and manage the Albany Pine Bush Preserve by
establishing the Albany Pine Bush Preserve Commission to “…protect and manage the Albany
Pine Bush by establishing an Albany Pine Bush Preserve consisting of dedicated public and
dedicated private land and a commission made up of representatives of state and local
governments and private citizens to manage the Preserve for purposes of its protection and
controlled and appropriate recreation and education purposes. Its location at the center of a major
urban area makes it especially valuable as an open space resource and, if properly managed, as a
passive recreation area and educational laboratory” (ECL Article 46).
The Commission has established and maintained approximately 20 miles of official trails and ten
trail heads in various locations throughout the Preserve (Figure 6). Rules guiding Preserve use
were promulgated in 2000, and the NYSDEC has a full-time Forest Ranger whose jurisdiction
includes the Preserve.
Specific recommendations include:


Continue partnering with the towns of Guilderland and Colonie and the City of Albany to
advance appropriate public use of, and access to, the Preserve and support for the
Preserve’s goals.



Implement the Resource Protection and Visitor Experience Vision, a comprehensive
recreation plan for the Preserve regarding appropriate public use of, and access to, Preserve
lands.



Continue development of an official Preserve-wide trail network and map. Improve the
systems of trail marking to reduce visitor confusion and minimize resulting impacts.



Continue to maintain and repair damaged/eroded trails and remove unnecessary or
inappropriate trails.



Reduce inappropriate use of the Preserve by ensuring the core audience is fully engaged,
supportive and proud of living near a globally rare ecosystem. They are aware of the size
and boundaries of the Preserve and identify themselves with this place. This will give rise
to support for the partners and decision makers who protect and fund it. They participate
in programs, enjoy the Preserve, volunteer and are strong ambassadors for management
practices and appropriate recreational use.

B. Recreational Use
The Albany Pine Bush Preserve is a significant environmental, recreational, and educational
resource that provides people with many opportunities. The long-term viability of the Preserve is
enhanced when public use is appropriately managed to maximize appropriate visitor experiences
while minimizing negative impacts on the plants, animals, ecological systems, and cultural
resources of the Albany Pine Bush Preserve. Protection of this resource is the primary goal of the
Commission and this includes managing all public use of the Preserve.
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As part of the 2010 Management Plan and Final Environmental Impact Statement, the
Commission produced the Resource Protection and Visitor Experience Vision (RPVEV) for the
Albany Pine Bush Preserve (Appendix G). The development of such a plan was critical to more
thoroughly address and incorporate the public use programs into the larger Preserve goals for land
protection, ecological management and restoration, education, outreach, and appropriate
recreational use. This RPVEV addresses public use of the Preserve as it relates to the protection
and management of the natural and cultural resources of the Pine Bush. This Plan also provides
monitoring criteria and management actions necessary to protect both the natural resources and
the visitor experience of the Preserve.
The Preserve is a popular recreational and educational destination. Public use of the Preserve
continues to increase and the accompanying recreation and education related stresses to the
natural systems of the Pine Bush are also increasing. The RPVEP addresses the stresses created
from recreation and education activities on these natural systems as well as the quality of the
visitor experience. The RPVEV serves as a management tool for the Commission, providing a set
of standards to ensure the long-term protection of the Albany Pine Bush Preserve as it relates to
public use.
All of the elements in this RPVEV relate directly to previously developed statements of Preserve
purpose and significance as well as primary interpretive themes expressed in the 2002
Management Plan and the 2003 Interpretive Planning Report for the Albany Pine Bush Preserve
Discovery Center. The elements of this Plan include assembling a team to draft and review the
Plan, public involvement, analyzing existing Preserve resources and visitor use, describing
resource conditions and potential visitor experiences, creating public use management zones, and
setting up a monitoring plan with associated management actions.
This RPVEV also establishes trail review and development standards for the existing multi-use
trails and sets standards and limits for trails that may be proposed in the future. The standards
established provide a level of protection designed to minimize fragmentation within the Preserve,
limit the ecological impact of recreation and education activities, and carefully protect the plants
and animals of the Pine Bush. At the same time, public use and visitor experiences are
encouraged at a level that allows visitors to enjoy much of what the Pine Bush has to offer as a
recreational and educational resource.
The RPVEV recommends that the monitoring and management actions within this Plan be
initiated as part of the adoption of the 2010 Management Plan. Specific recommendations
include:



Initiate the process of implementing the standards and recommendations of the RPVEV
as they relate to the existing and conceptual future recreational trail system. The
conceptual revised trail system proposes a potential increase from 18.37 to 20.73 miles of
trails. This trail concept also incorporates Preserve end - to - end trails both north and
south of the NYS Thruway. This includes relocating trails out of sensitive areas to
improve Preserve viability and rare species populations as well as linking currently
isolated sections of the trail system to facilitate through hiking.



Review legal, off-trail public recreational, and educational Preserve activities (e.g.
bushwacking), particularly as they relate to endangered species habitat, consistent with
the endangered species laws and permits.
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Implement resource zone monitoring at the frequencies recommended by the plan and
implement management actions as necessary.



Review the RPVEV on the same five-year cycle as the Commission’s Management Plan.
This regular review will consider if the RPVEV is effectively providing Preserve
recreational and educational users with the experiences and opportunities outlined in this
plan while also protecting the natural resources of the Preserve.



Continue the consistent enforcement of the Preserve rules and regulations and consider
additional enforcement capacity needs as appropriate.



Continue to explore the feasibility of linking the Albany Pine Bush Preserve with other
formal paths and trails within the regional context through partnerships and/or access
agreements with municipalities, institutions, and private businesses adjacent to the
Preserve in areas where public access is desirable, but not currently available.

The process described in the RPVEV provides a useful management tool for the Commission as it
seeks to fulfill its responsibility to protect and manage a landscape of rare and endangered natural
communities and species while allowing controlled and appropriate use of the Preserve for
recreational and educational purposes. This plan, along with the associated monitoring and
management actions, will guide future management and allow visitors to enjoy this natural area
while minimizing the potential negative impacts that recreational and educational use can have on
the unique and threatened resources of the Preserve.
C.

Rules and Regulations

On September 20, 2000, the NYSDEC promulgated public use rules and regulations for the
Albany Pine Bush Preserve (6 NYCRR Part 648). These rules are designed to achieve the
following goals:


Advance the mission of the Commission by protecting the endangered species and unique
communities of the Albany Pine Bush while providing the opportunity for a variety of
appropriate public uses.



Clearly define for the public what uses are permitted and prohibited on Preserve lands
and waters, as a means of avoiding conflicts and reducing hazards to Preserve visitors.



Provide consistent rules and regulations for all dedicated and managed land of the Albany
Pine Bush Preserve, regardless of ownership.



Provide enhanced authority to enforcement personnel as they work to eliminate misuse of
the Preserve.



Provide a safe and enjoyable environment for Preserve visitors engaged in a variety of
educational and recreational pursuits.

The unabridged public use Rules and Regulations for the Albany Pine Bush Preserve can be
found in Appendix I. A full-time NYSDEC forest ranger, whose jurisdiction includes the Albany
Pine Bush, has aided enforcement of the Rules and Regulations and monitoring of users, as well
as served an ombudsman between Preserve users and the Commission.
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VIII. OPERATIONS
A. Introduction
Operations include technical services, facilities management, and maintenance of physical assets
to ensure effective and efficient operation of the Albany Pine Bush Preserve and safe public use
of Preserve lands and facilities. APBP facilities include the Discovery Center, Field Operations
Center, trails, trailheads and kiosks, and storage facilities.
B. Discovery Center
The Discovery Center Facility is a 32,310 square foot building located at 195 New Karner Road
in Albany, NY. The state-owned facility is situated on an approximately 4 acres consisting of
outdoor exhibits, native plant gardens, interpretive trail, public restrooms, solar panel array and a
100-space parking lot. The building encompasses two floors and a basement. The first floor
houses Commission staff offices, public exhibits, gift shop, classrooms and public restrooms. The
second floor houses leased office space and a large conference room. Proper maintenance of this
facility is key to the Commission’s ability to meet its mission. As a LEED Gold Certified facility
it also represents a model for energy efficient and environmentally friendly building design and
operations. Maintaining the LEED Gold certification and continually enhancing the efficiency of
the building is an ongoing need.
Recommendations:
 Maintain the Discovery Center as the visible “front door” to the Preserve.
 Provide a safe, effective and LEED Gold Certified space for Commission staff offices,
visitors and tenants.
 Generate building related revenue through lease of the second floor office space, rentals and
gift shop sales.
 Leverage the Discovery Center facility as a community resource to build awareness of the
Commission.
C. Field Operations Center and Storage Facilities
Stewardship and prescribed fire operations are housed in several buildings at 1219 Kings Road.
This is also the site of the two-story “Barrens House” which provides housing for seasonal staff
and interns.
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IX.

PROTECTION
A. Introduction
A vision for the Albany Pine Bush Preserve was presented in Figure 10 of the 2010 Management
Plan and is included herein as Figure 8. This vision, along with the project review guidelines
(section E below), outline how the Commission envisions a viable Preserve that can effectively
conserve Pine Bush ecology as well as accommodate educational and recreational opportunities
consistent with ECL Article 46. The vision for the Albany Pine Bush Preserve described in this
Plan is unchanged (Figure 8).
The 2017 Vision Map (Figure 8) uses the scoring system described in the 2002 Management Plan
to identify protection recommendations and project review guidelines consistent with previous
Management Plans (Full Protection, Partial Protection, Open Space). Since 2002 the Commission
has added approximately 565 acres to the Preserve, in great part due to the support of the State of
New York, The Nature Conservancy, and other Commission members. The Commission will
continue to work with willing landowners to acquire or otherwise protect lands within Pine Bush
Protection Areas to build a truly viable Preserve of approximately 5,380 acres. As of this date,
protected lands–including those pending incorporation into the Preserve and those protected by
conservation easements or other agreements–total approximately 3,300 acres. The 2017 vision
described below remains unchanged from the 2010 Management Plan and FEIS, recommending
an additional 2,080 acres of Full Protection and 638 acres of Partial Protection, with 877 acres
recommended to remain as open space. This vision will create ecological and recreational linkage
between the Rennslear Lake Preserve and Park in the City of Albany and the Woodlawn Preserve
in the city of Schenectady. These parks support important ecological and recreational resources
and form eastern and western gateways to the Albany Pine Bush Preserve.
In addition to land protection, the Commission will continue to consult with municipal agencies
reviewing development projects throughout the Pine Bush Study Area. The project review
process described in the 2002 Plan has generally worked well in helping agencies and applicants
understand the Commission’s protection and management priorities. Although approximately 300
acres were developed within Pine Bush Protection Areas since 2002, in nearly all cases the
potentially significant negative impacts of these developments were dramatically reduced and
important environmental resources protected (e.g. Woodsfield Estates subdivision, Albany
landfill expansion).
B. Other Planning Efforts
The protection and management of the Albany Pine Bush Preserve is guided by and complements
a number of complete and ongoing national, state, and local planning efforts. This section
describes those plans, how they influence protection and management of the Albany Pine Bush
Preserve, and how the Vision described here assists with the implementation of those plans.
State and National Plans:
The 2017 Management Plan affects and is impacted by a number of state and federal plans
including state and federal Karner blue butterfly recovery plans, the New York State Open Space
Conservation Plan, and the New York State Wildlife Action Plan.
Karner blue butterfly recovery plans:
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The Albany Pine Bush Preserve Commission participates on federal and state Karner blue
butterfly recovery teams, which govern recovery within their respective jurisdictions (USFWS
2003). Karner blue butterfly (Kbb) recovery in the Albany Pine Bush Preserve is guided by the
ongoing work of these teams and the federal and New York (Draft) Karner blue recovery plans.
The federal recovery plan (USFWS 2003) establishes minimum recovery goals and a 20-year
recovery timeline for the Kbb throughout 13 recovery units nationally. Recovery in all 13 units is
requisite for down-listing/de-listing; 2016 represents year twelve of this 20 year plan. The federal
“Glacial Lake Albany” (GLA) New York recovery unit is one of only two recovery units east of
the Great Lakes and the only eastern recovery unit with naturally occurring wild populations of
Karner blue butterflies. The federal recovery plan establishes specific recovery targets for GLA
across three geographic areas. The (draft) New York State Kbb Recovery Plan identifies four
recovery areas within the GLA recovery unit between Albany and Queensbury. The New York
State Kbb Recovery Team is in the process of defining recovery (down-listing and de-listing)
guidelines for these four areas. The recovery and management goals established for the Albany
Pine Bush Preserve and the APB Kbb Recovery Plan (Appendix D) are based on these state and
federal recovery plans and the ongoing work of the recovery teams and represents the best
available information on Karner blue recovery in the Albany Pine Bush.
New York State Open Space Conservation Plan: The New York State Open Space Conservation
Plan (2009) guides state land acquisition and recommends other land conservation strategies to
protect important open space resources across New York. The 2009 Plan proposes open space
resources that should be protected within each of nine NYS Department of Environmental
Conservation (NYSDEC) regions. The original Open Space Plan was completed in 1992 and was
based on ECL Article 49, which the Legislature passed in 1990. The law required the creation of
a state land acquisition plan and the creation of nine Regional Advisory committees to identify
regional open space priorities. The Albany Pine Bush and the remnant Pine Bush communities
located in eastern Schenectady County are both NYSDEC Region 4 priorities in the 2009 Open
Space Plan.
New York State Wildlife Action Plan (SWAP):
In 2002 Congress began funding the State Wildlife Grants (SWG) program with the intent to
maintain the nation’s wildlife, and in so doing to prevent new listings of endangered species.
States receiving federal SWG funding were required to prepare a Comprehensive Wildlife
Conservation Strategy that identifies the “species in greatest need of conservation,” while also
addressing the state’s “full array of wildlife” and wildlife-related issues (NYSDEC 2006).
The New York State Wildlife Action Plan (SWAP), (NYSDEC 2015), identifies species in the
greatest need of conservation throughout New York State. The Albany Pine Bush Preserve is
highlighted as a unique and important wildlife habitat in the SWAP. The Preserve provides
habitat for 75 Species of Greatest Conservation Need (SGCN), 35 of which are listed as high
priority SGCN, within 6 taxonomic groups: birds; reptiles, amphibians; mammals; butterflies and
moths. These species represent 20 % of the 366 SGCN documented in New York State. The
SWAP guides all non-game wildlife management in the Preserve and Preserve management
directly supports many of the SWAP goals, objectives, and strategies.
US Environmental Protection Agency (EPA) and NYS Stormwater Management Program:
The state’s stormwater management program aims to improve the quality of the state’s water by
reducing the amount of pollution-laden run-off. The program is governed nationally by the Clean
Water Act and the EPA’s Stormwater Phase II Final Rule through a permit to NYSDEC.
NYSDEC in turn permits qualifying municipalities regarding stormwater management from
construction activities and operators of small municipal separated storm sewer systems (MS4s)
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through its State Pollutant Discharge Elimination System (SPDES). Each of the three Pine Bush
municipalities (City of Albany, towns of Colonie and Guilderland) has or is preparing a
stormwater management plan and authorizes stormwater management at construction sites within
its own jurisdiction.
According to the EPA (EPA 1998), sediment runoff rates from construction sites are typically 10
to 20 times greater than those from agricultural lands, and 1,000 to 2,000 times greater than those
of forest lands. During a short period of time, construction activity can contribute more sediment
to streams than can be deposited over several decades, causing physical and biological harm to
our Nation’s waters.
The protection and management vision described in the 2010 Management Plan will aid local
municipalities with storm water management through the protection of important wetland
resources and aquifer recharge areas. Conversely, local stormwater management plans will
benefit the conservation of streams, wetlands, and associated habitats identified in the Pine Bush
Management Plan and throughout the Capital District by reducing pollution and sedimentation. In
particular these regulations will help protect the waters of the Hunger Kill, Kaikout Kill, and
Lisha Kill and their associated wetlands, as well as the plants and animals that inhabit them.
Regional and Local Plans:
Municipal Comprehensive Plans:
(City of Albany, towns of Colonie and Guilderland, City of Schenectady).
Each of the three municipal Commission members have completed comprehensive plans (towns
of Colonie 2007 and Guilderland 2000, City of Albany 2012). Additionally the City of
Schenectady completed a comprehensive plan in 2008. The completed plans represent solutionoriented, proactive, community-wide visions for ensuring an exceptional quality of life for
residents and businesses by balancing economic and social concerns. The Albany Pine Bush
Preserve is highlighted in each of the completed plans as an important open space resource, and
each plan supports the goals and recommendations of the Management Plan. Currently all three
municipal Commission members actively consult the Commission’s Technical Advisory
Committee and staff when reviewing proposed development in the Pine Bush Study Area.
Similarly the City of Schenectady and the Friends of the Woodlawn Preserve routinely consult
Commission staff about Woodlawn Preserve protection and management.
In the Town of Guilderland, the Comprehensive Plan and the 2017 Preserve Management Plan
complement each other in striving to protect inland pitch pine-scrub oak barrens, dunes, Karner
blue butterflies, stream corridors, and important wetland resources. The Guilderland Plan also
recognizes the value of the Preserve as an important recreational asset and strives to protect lands
for ecological and recreational purposes in the Albany Pine Bush and other areas of the Town. It
also supports the Discovery Center as an important educational resource. To assist in balancing
economic development with the conservation of the Town’s important open space resources,
including the Albany Pine Bush, the Plan recommends clustering development, utilizing
Conservation Sub-division Design, Incentive Zoning, Conservation Easements, establishing
Purchase of Development Rights (PDR) and Transfer of Development Rights (TDR) programs,
deed restrictions, as well as proactive consultation with the Commission on new projects in the
Study Area. Within the Guilderland Plan the Pine Bush is part of the Fort Hunter/McCormack
Corners, Guilderland Center, and Pine Bush/Hunger Kill planning areas.
Similarly, the Town of Colonie Comprehensive Plan strives to enhance the quality of life for its
residents and businesses by prescribing a land-use zoning plan and planning guidelines that
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balance economic development and open space conservation with specific recommendations
throughout the Town. The Pine Bush is highlighted throughout the Colonie Plan as an important
open space, recreational, and educational resource. The town-wide land use zoning law, adopted
in 2007, updates previous zoning in the Pine Bush with the creation of a “Conservation Overlay
District” that encourages compatible land use (eg. conservation cluster subdivision) to protect
open space. As a member of the Commission, the Town’s plan recognizes the recommendations
of the Preserve Management Plan and recommends that all Full Protection areas identified in the
Commission’s Management Plan be considered priority open space conservation areas.
C. Establishment of Protection Priorities
Areas evaluated for protection are located within the Study Area/Protection Area boundary
described in Section II above and illustrated in Figure 8 of this Plan.
As in previous plans, only open areas (<20 percent development) were evaluated using the
ranking system because they provide most of the acreage needed to attain the four ecological
resource goals described in Section II. However, portions of more highly developed areas,
particularly in-holdings surrounded by Preserve lands, may satisfy one or more of the protection
criteria and contribute to the functions and values of the Preserve. Therefore, developed areas
within the Study Area should be considered for acquisition/protection and be subject to careful
project review to ensure that additional development on these sites does not impact the
Commission’s ability to create or manage the Preserve.
The individual areas evaluated are indicated in Figure 8. The areas considered and their reference
numbers are the same as in the 2010 Management Plan.
A total of 77 discrete areas (totaling approximately 3,654 acres) were evaluated for the
Management Plan. To the greatest extent possible, the boundaries of open areas evaluated within
the Study Area follow roads, natural features (such as ravines), edges of developed areas, and
municipal boundaries. The boundaries do not always follow property lines; therefore, an
individual area may include multiple parcels or portions of multiple parcels. Parcel ownership
was not part of the evaluation process. There was also some variability in the
coverage/consistency of the available geographic information system (GIS) data layers, so all
acreages should be considered approximate and Protection Area boundaries used as a guide.
Protection Criteria
The evaluation process in this Management Plan consisted of the four following questions:
Criterion 1: Pitch pine-scrub oak
Does the area support existing or restorable pitch pine-scrub oak communities?
Criterion 2: Linkages
Does the area serve as a viable linkage that potentially increases contiguity and provides dispersal
opportunities between existing or potential Preserve lands?
Criterion 3: Buffers
Is the area important in terms of serving as a buffer zone between the Preserve and adjacent
developed areas?
Criterion 4: Significant Cultural and Environmental Resources
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Does the site contain any significant cultural or natural resources, including: Karner blue butterfly
habitat, water resources, and historical/archeological resources?
Areas meeting these criteria were then assigned a score for each criterion based on a more
detailed site-specific evaluation.
Scoring System
Consistent with the approach used in previous plans, the value assigned to each criterion was
based on the area’s contribution to the viability of the Preserve. Those that contribute more
received a higher possible maximum score (e.g. 20). Conversely, those that are less critical to the
viability of the Preserve (but still important Pine Bush resources) received a lower possible
maximum score. By assigning an area scores for each of the criteria and summing their values,
the total scores provided the basis for determining protection recommendations. The scores and
scoring criteria are outlined in Table 9 and are consistent with previous Management Plans.
The range of scores possible for each criterion reflects its relative importance within the ranking
system. Pitch pine-scrub oak barrens, linkages, and Karner blues were ranked highest (i.e.
maximum score of 20) on the basis of rarity and importance. Although buffer areas are very
important to maintaining the integrity of the Preserve, they are somewhat less critical to Preserve
viability than linkages, pitch pine-scrub oak barrens, and the presence of Karner blues. Buffers
are most important where they facilitate fire management. For this reason, areas within 500 feet
of Preserve lands that can currently be managed with fire received a high score of 16. Without
such buffers, Commission experience has been that habitat restoration and management with fire
is extremely difficult.
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Table 8. Score Descriptions for Each of the Protection Criteria.
SCORE

INLAND PITCH PINE-SCRUB OAK BARRENS (PPSO): Open areas that contain varying
degrees of existing or remnant PPSO communities. For detailed descriptions of the natural
communities see Albany Pine Bush Inventory (Edinger et al. 2014).

20

More than 50percent of the open area supports PPSO community variants (i.e. pitch pine-scrub oak
barrens, pitch pine-scrub oak thicket, pitch pine-scrub oak forest, pitch pine-oak forest) characterized
by scattered to dense pitch pine in the canopy and a scrub oak dominated understory of varying
densities and grassy openings that support a variety of herbaceous species. Fire will be used to
maintain these areas as pitch pine-scrub oak community variants.

16

20-49 percent of the open area supports PPSO community variants. The extent of the PPSO
community variant is either limited to a portion of the open area or it is intermixed with exposed
areas of sandy soil or one or more of the following natural communities: pine - northern hardwood
forest, Appalachian oak-pine forest, rich mesophytic forest, or successional northern hardwood
forest. Each of these community types is a natural part of the Albany Pine Bush ecosystem.
Consequently, it is not appropriate to eliminate them from the Preserve; rather it is appropriate to
reduce their extent to historic levels since their spatial extent has increased in the absence of fire.
Although there will be difficulty in restoring these areas to a pitch pine-scrub oak community variant,
it is anticipated that fire will serve as the primary restoration and long-term maintenance tool with
minimal use of other management techniques, except for perhaps seeding in native species on
exposed sandy areas.

12

20-49 percent of the open area supports PPSO community variants. The extent of the PPSO
community variant is either limited to a portion of the open area or it is intermixed with one or more
of the following communities: successional southern hardwood forest, brushy cleared land, or
disturbed communities (including cropland). These communities are not a natural part of the Albany
Pine Bush ecosystem, but rather they represent communities that support exotic species and/or early
successional weedy species typical of areas that have experienced physical disturbance.
Consequently, these areas should be restored to pitch pine-scrub oak community variants. Because of
the considerable difficulty in eradicating and controlling exotic and weedy species, other
management tools in addition to fire will be necessary for restoration. After restoration is complete,
fire will serve as the primary long-term maintenance tool.

8

Between zero and 19 percent of the open area supports PPSO community variants. The extent of the
PPSO community variant is either limited to a portion of the open area or it is intermixed with
exposed areas of sandy soil or one or more of the following natural communities: pine - northern
hardwood forest, Appalachian oak-pine forest, rich mesophytic forest, or successional northern
hardwood forest. Each of these community types is a natural part of the Albany Pine Bush ecosystem.
Consequently, it is not appropriate to eliminate them from the Preserve; rather it is appropriate to
reduce their extent to historical levels since their spatial extent has increased in the absence of fire.
Although there will be difficulty in restoring these areas to a pitch pine-scrub oak community variant,
it is anticipated that fire will serve as the primary restoration and long-term maintenance tool with
minimal use of other management techniques, except for perhaps seeding in native species on
exposed sandy areas.

4

Between zero and 19 percent of the open area supports PPSO community variants. The extent of the
PPSO community variant is either limited to a portion of the open area or it is intermixed with one or
more of the following communities: successional southern hardwood forest, brushy cleared land, or
disturbed communities (including cropland). These communities are not a natural part of the Albany
Pine Bush ecosystem, but rather they represent communities that support exotic species and/or early
successional weedy species typical of areas that have experienced physical disturbance.
Consequently, these areas should be restored to pitch pine-scrub oak community variants. Because of
the considerable difficulty in eradicating and controlling exotic and weedy species, other
management tools in addition to fire will be necessary for restoration. After restoration is complete,
fire will serve as the primary long-term maintenance tool.
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Table 8. Score Descriptions for Each of the Protection Criteria (continued).
SCORE

20
16

12

SCORE
16
13
9
6
SCORE
20
10

LINKAGES: Open areas providing linkages that increase contiguity and provide opportunities for
dispersal between existing and potential Preserve lands.
Links neighboring sections of existing or potential Preserve with no development between any of the
parcels OR the open area links Karner blue butterfly subpopulations to the Preserve.
Links neighboring sections of existing or potential Preserve with moderate to low levels of physical
development between the parcels (moderate to low disturbance e.g. two lane roads or widely spaced
buildings) so that dispersal of plant and animal species is moderately impacted OR links Karner blue
butterfly subpopulations to areas recommended for addition to the Preserve.
Links neighboring sections of existing or potential Preserve, but there is a high level of development
between the parcels (high disturbance, e.g. more than two lane roads or dense development) so that
dispersal of plant and animal species among parcels is likely to be significantly impaired.
BUFFER AREAS: Open areas that provide buffer zones, including watershed protection, reduction
of impacts from adjacent development, and increased fire manageability.
Area provides buffer around portions of the Preserve that can currently be managed with fire (they are
within 500 feet of pitch pine-scrub oak communities on existing Preserve lands).
Area currently provides buffer for Preserve management (including future fire management), but does
not meet criterion listed above.
Area provides potential buffer for Preserve management or reduced impacts from nearby developed
areas.
Area does not provide buffer functions described in the previous categories, but does provide buffer
around water resources.
KNOWN SIGNIFICANT CULTURAL AND NATURAL RESOURCES
Karner blue butterfly:
Areas currently supporting a Karner blue butterfly population.
Areas necessary for establishment of new subpopulations of Karner blue butterflies to link
remote populations to the existing Preserve. The location of these areas is defined by the
assumed maximum dispersal distance of Karner blues from an existing colony (i.e. 1,000
meters).

10

Water resource protection:
- A water resource including State regulated wetlands, wetlands mapped by Mattox (1994),
and protected streams designated Class C(T) or higher.

5

- A water resource including: unmapped wetlands identified by Commission Staff and
streams designated as lower than Class C(T).
Historic and archeological resources:
The site harbors archeologically valuable resources, or was recommended for further
archeological testing by Hartgen Archeological Associates, Inc. (1991).

5
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Application of Protection Criteria and Ranking of Areas
To determine the degree to which an area met one or more of the four protection criteria, each
area was evaluated utilizing various computerized databases. The most accurate available data
sources were utilized in this analysis, including the following:


Ecological community mapping prepared by the Commission using 2003 aerial photos
and ground truthing when appropriate.



Mapping of historic and current Karner blue butterfly colonies prepared by The Nature
Conservancy and Commission staff.



Natural Heritage Program Element Occurrence mapping.



Mapping of state regulated freshwater wetlands.



Mapping of wetlands by Mattox (1994).



Tax parcel mapping from Albany County.



Previous mapping of protection area parcels prepared by the OPRHP GIS mapping unit.

Other information utilized in the evaluation of protection criteria included 2007 digital aerial
orthoimages (National Aerial Photography Program, Albany, Niskayuna, Voorheesville, and
Schenectady Digital Ortho Quarter Quads) and input from Commission staff and Technical
Advisory Committee members. No new field review was undertaken as part of this evaluation.
Where no new information was available and/or change in status was unlikely (e.g. historical and
archeological resources), information used in the 2002 Preserve Management Plan was utilized.
The best available data sources were used in this analysis.

55

Table 9. Score Descriptions of Protection Areas.
ENVIRONMENTAL RESOURCES
Area Location

Area PPSO Link Buffer
No. 4-20 12-20 6-16

See Figure 8for area numbers listed below.

Karner Water
Hist/
Blue Resources
Arch 5
10-20
5-10

Total
Score

Approx.
Acres

Protection
Recommend

Municipality
Guilderland

NW Rt 155/Rt 20

3

16

16

13

0

10

5

60 116.32

Full Protection

W of Rt 155 (South)

9

4

16

13

0

10

5

48 4.02

Full Protection

Albany

Btween Curry & Thruway East

17a

12

16

9

0

0

0

37 60.54

Full Protection

Guilderland

Btween Curry & Thruway

17b

12

16

9

0

0

0

37 9.54

Full Protection

Guilderland

Between Kings and Curry Ext.

17c

16

16

16

0

0

0

48 26.76

Full Protection

Colonie

Btween Lydius & Thruway

18

4

16

16

0

5

5

42 86.19

Guilderland

NIMO Prow (West)

21a

20

16

20

20

10

0

86 11.71

Full Protection
Open Space

NIMO Prow (West)

21b

20

16

20

20

10

0

86 15.31

Open Space

Guilderland

NiMO Prow

21c

8

16

20

0

10

0

54 35.78

Open Space

Colonie
Colonie

Colonie

NiMo Prow

21d

20

16

20

10

10

0

86 32.66

Open Space

Conrail

22

0

20

13

0

0

0

33 116.37

Open Space

Colonie

Landfill

23

0

20

16

0

0

0

36 137.41

Open Space

Albany

NW Conrail/N-way

24

4

16

13

0

5

0

38 15.86

Open Space

Rifle Range Rd Terminus

25

8

20

16

0

10

0

54 31.87

Open Space

Colonie
Colonie

N Watervliet/S Conrail

27

0

16

13

0

10

0

39 24.19

Full Protection
Open Space

Colonie
Guilderland
Albany

Golf Course Area

28

4

16

13

0

10

5

48 144.69

N Pine Lane

29a

20

20

13

0

0

0

53 12.02

N Pine Lane

29b

20

20

16

20

5

5

86 22.83

Full Protection
Open Space

N Pine Lane

29c

8

20

16

20

10

5

79 1.15

Full Protection

NE Conrail/Northway

30

16

0

0

0

10

0

Wetland NW of City Preserve

31

8

0

13

0

5

5

26 22.24 Partial Protection
31 67.04 Partial Protection

S Hungerkill/N of Rt 20

32

4

0

9

0

10

5

28 366.14 Partial Protection Guilderland

N Hungerkill/W Ravine bottom

33b

8

20

13

0

10

5

56 66.11

Open Space

Guilderland

N Hungerkill/Town Park

33d

8

0

13

0

0

5

26 7.14

SW Rens Lake

34

12

0

13

0

10

0

35 9.01

Open Space
Full Protection

Guilderland
Albany

Wetland S Albany St

35a

16

20

13

0

10

5

64 71.36

Full Protection

Colonie

Wetland S Albany St

35b

16

20

13

0

10

5

64 29.49

Full Protection

Colonie

Wetland S Albany St

35c

16

20

13

0

10

5

64 34.62

Full Protection

Colonie

Wetland S Albany St

35d

16

20

13

0

10

5

64 121.31

Full Protection

Colonie

Wetland S Albany St

35e

16

20

13

0

10

5

64 30.52

Full Protection

Colonie

Wetland S Albany St

35f

16

20

13

0

10

5

64 7.11

Full Protection

Colonie

Wetland S Albany St

35g

16

20

13

0

10

5

64 60.00

Full Protection

Colonie

Rt 155 Corridor

36

8

16

13

20

0

0

57 35.21

Open Space

Albany

Cook Park

38

4

0

13

0

10

5

32 41.23

Open Space

Colonie

NE Wash Ave Ext/Rt 155

42

16

12

9

0

0

0

37 7.88

Full Protection

Albany

Btween Kings/Morris/Curry

43

12

20

16

0

5

0

53 54.66

Full Protection

Colonie

Btween Conrail/Morris/Kings

44a

8

20

16

0

5

0

49 96.73

Full Protection

Colonie

Btween Conrail/Morris/Kings

44b

8

16

13

0

0

0

37 7.63

Colonie

SW of Madison Ave Ext/Rt 155

45

4

16

0

0

0

5

25 0.89

Full Protection
Partial Protection

Ravine Corrider/N Willow St

46

0

16

9

0

10

5

40 64.70
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Open Space

Albany
Albany
Colonie
Colonie

Albany
Guilderland

Table 9. Score Descriptions of Protection Areas (cont.)
ENVIRONMENTAL RESOURCES
Area Location

Area PPSO Link Buffer
No. 4-20 12-20 6-16

See Figure 8 for area numbers listed below.

Karner Water
Hist/
Blue Resources
Arch 5
10-20
5-10

Rifle Range Rd Terminus

51a

20

20

16

0

Rifle Range Rd Terminus

51b

20

20

16

NW Morris Rd/Kings Rd

52a

8

20

13

NW Morris Rd/Kings Rd south

52b

8

20

NW Morris Rd/Kings Rd south

52c

8

16

NW Morris Rd/Kings Rd south

52d

8

SW Morris Rd/Kings Rd

53

SW Morris/Curry Rd

54

Total
Score

Appro
Acres

Protection
Recommend

Municipality

Open Space

Colonie
Colonie
Colonie

10

5

71 43.02

0

0

5

61 11.75

Open Space

0

10

5

56 120.89

13

0

10

5

56 81.61

Full Protection
Full Protection

13

0

10

5

60 18.61

16

13

0

10

5

4

20

16

20

10

4

16

9

0

0

Between Curry & Thruway (West) 55

4

16

9

0

W Rapp Rd S

57

4

20

16

Morris Street

59

0

16

9

Brookview Drive

60

4

12

S Blueberry Hill

61

20

N Prow & E Rapp Rd

62

20

Cordell Rd North

70

8

Michael Drive North

71a

Michael Drive South

Full Protection

Colonie
Colonie

60 9.56

Full Protection

Colonie

0

70 114.35

0

29 229.98

Full Protection
Full Protection

10

5

44 149.32

Full Protection

Guilderland

0

0

5

0

10

5

9

0

10

0

0

16

0

0

0

Guilderland
Partial
Protection
45 17.36
Guilderland
34 35.27 Partial Protection
Colonie
37 72.27 Partial Protection Guilderland
36 11.28 Full Protection Guilderland

20

16

0

0

5

61 6.72

Full Protection

16

9

0

10

5

48 86.89

8

20

13

0

10

5

56 51.75

71b

8

20

13

0

10

5

56 65.46

Between Kings Rd & Curry Rd

72a

8

16

16

0

10

5

55 67.04

Between Kings Rd & Curry Rd

72b

12

20

16

20

10

5

55 86.61

Full Protection
Full Protection

Colonie

Albany
Colonie

Full Protection

Colonie
Colonie

Full Protection

Colonie

Full Protection

Colonie

Full Protection

Guilderland

Full Protection

Colonie

Full Protection

Colonie

Full Protection

Colonie

Full Protection

Colonie

Between Curry Rd & I-90

73

4

16

9

10

5

5

49 96.44

Apollo Drive

74

20

20

16

20

0

0

76 1.38

Apollo Drive West

75

12

20

16

10

0

5

63 4.86

Apollo Drive North

76

20

20

16

10

0

0

66 0.96

E of Route 155 (North)

77

4

16

6

0

5

0

31 4.77

S. Frontage Rd Terminus

78

4

20

16

20

0

0

60 6.24

Full Protection

Albany

Open Space
Open Space

Guilderland

Full Protection

Guilderland

Full Protection

Colonie
Albany

Old State Rd West (North)

80

0

0

16

0

5

0

21 45.61

Cemetery

81

8

0

9

0

0

5

22 43.69

Old State Rd West (South)

82

20

20

16

0

5

5

66 2.85

Dennis Terrace

83

12

20

16

0

0

0

48 1.73

Pine Lane South

84

20

20

16

20

0

0

76 1.46

Full Protection

Kings Rd East
Apollo Dr.

86
87

12
8

20
16

16
16

0
0

0
0

0
0

48 1.65
40 1.40

Full Protection

Colonie

Full Protection

Colonie

TOTAL

3,645.54 Acres
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Guilderland

D.

Protection Priorities and Preserve Vision

Table 9 lists individual areas that were evaluated and their respective protection
recommendations. This list was generated using the criteria set forth in the 2010 Management
Plan. Based on the final scores (and in some cases, other important information about an area
such as degree of threat), individual areas were identified for full protection, partial protection, or
maintenance as open space. Full protection, as the name implies, is a recommendation that the
undeveloped portion of an area be protected in its entirety. This recommendation is made in
recognition of the fact that these areas often include multiple property owners and that various
means of protection (e.g. purchase, management agreement, conservation easement) may be
appropriate. Partial protection indicates that protection of some portion of an area is appropriate.
The location and extent of protection necessary must be determined on a site-specific basis.
However, in general it should be assumed that partial protection implies protection of at least 50
percent of an area so designated. Open space indicates that an area should essentially support an
existing or proposed use that maintains its open space character.
Protection recommendations are strictly advisory in nature. These protection recommendations
will guide the Commission, its members, and reviewing agencies in their protection and project
review processes. As in previous plans, protection of any areas identified for full protection,
partial protection, or maintenance as open space requires the participation of a willing seller and
fair compensation. The Commission is committed to working with landowners in a cooperative
fashion to explore a variety of options that achieve protection goals.
Areas Recommended For Full Protection
Areas receiving high scores, or containing especially important resources (e.g. Karner blues) were
recommended for full protection. Areas designated for full protection are recommended for
protection in their entirety using the greatest means of protection possible, including acquisition
in fee, land exchanges/swaps, purchase of development rights, or a conservation easement.
Acquisition in fee is the preferred manner of protecting areas that can be readily managed with
fire. Land swaps allow for the protection of Pine Bush lands recommended for full protection,
provide for a proposed development to occur on less sensitive areas outside the Pine Bush
Protection Area, and at the same time conserve financial resources. For example, in May 2000, 46
acres of land on Rapp Road (former protection areas 13 and 14) were protected due to the support
of the City of Albany and the State of New York. These lands were swapped in exchange for land
provided by the State Office Campus for development of a proposed commercial office complex.
Conservation easements or purchase of development rights may be appropriate and desirable in
areas that are largely residential and/or agricultural, where the use of prescribed burning for
management would be difficult. Where working farmlands are recommended for protection, the
Commission is interested in working with the owners in a cooperative way to support and protect
the continuation of farming. Areas designated for full protection should be identified as priorities
for protection in the NYS State Open Space Conservation Plan. The rationale for recommending
full protection of certain areas is presented below:
1.

High priority areas for protection based on the occurrence of existing or restorable pitch
pine-scrub oak communities (i.e. receiving scores of 12, 16, or 20) include areas 3, 17a-c,
20, 21a-b, 29, 29a, 30, 34, 35a-e, 42, 43, 44b, 51, 51a, 61, 62, 72b, 74-76, and 82-86.
While the total area of these parcels is over 530 acres, some of the acreage supports
community types that cannot or should not be restored to pitch pine-scrub oak (i.e. the
plant communities in and along ravine corridors), and some of it would be inside 75-foot
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wide buffer strips along Preserve boundaries. Thus the fire-manageable acreage within
these parcels is significantly less than their total acreage.
2.

Several areas support subpopulations of the federally listed Karner blue butterfly,
including areas 20, 29, 29a-c, 36, 53, 72b, 74, 78, and 84. In addition certain areas–
including areas 44, 54, 55, 73, 75, and 76–are appropriate locations for the establishment
of new subpopulations of Karner blues to allow connection of isolated subpopulations
with the Preserve. Because of the high level of threat to the Karner blue, full protection is
recommended for all of the areas listed above.

3.

Areas with high linkage value are generally recommended for full protection. This
includes areas 17a-c, 21a-b, 22, 28, 29, 29b, 35a-g, 36, 45, 46, 52a-d, 53-55, 57, 62, 70,
71a-b, 72a-b, 73, 74-76, 77, 78, and 82-86. Destruction of these areas could: 1) prohibit
species movement across major sections of the Preserve, 2) destroy the chance of
maintaining existing or potential dispersal opportunities, and/or 3) have significant
negative impacts on adjacent Karner blue butterfly subpopulations.

4.

Areas with the highest buffer value are also generally recommended for full protection in
recognition of the importance of these areas for effective management on existing
Preserve lands.

5.

Areas 35a-g are recommended for full protection by fee acquisition or a conservation
easement due to the presence of a high quality wetland (the largest in the Pine Bush) and
for watershed protection. Other areas with significant water resources are also worthy of
full protection because of the amphibian species they support and the watershed
protection functions they provide. It should be noted that these water resources are
already afforded some protection under state and federal wetlands laws.

Areas Recommended for Partial Protection
As stated in the 2010 Management Plan, although full protection of all areas within the Pine Bush
Protection and Project Review Area would be desirable, protection of an entire area may not
always be necessary or feasible. For example, only a portion of an area may support an important
resource or serve as a linkage or buffer. Similarly, a portion of an area may already be disturbed
and the disturbed portion of the area might not contribute to any of the protection criteria. In
these cases, partial protection of the area may be desirable, given appropriate and adequate
mitigation measures. Protection of the area of importance to the Preserve could include
acquisition in fee, conservation easement, management agreement, or set-asides. Similarly,
mitigation could occur in a variety of ways such as mitigation fees, set-asides, or other mitigating
activities.
The areas designated for partial protection in this plan were also recommended for partial
protection in the 2010 Plan. These include:
1.

Area 32 could be partially protected, provided the density and type of development that
may occur does not preclude fire management within the Preserve and that ecological
resources, such as wetlands and ravines, are adequately protected through the use of
buffer areas. It is recommended that the continued use of this land for agricultural
purposes be encouraged.
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2.

Areas with wetlands and ravines that are recommended for partial protection include
areas 30, 31, 59, 60, and 80.

3.

Partial development of areas 42 and 45 may be appropriate with proper mitigation such as
set asides and mitigation fees. Area 42 scored relatively high utilizing the revised
protection criteria/scores in the 2002 Plan. This is the result of high scores for the
presence of pitch pine-scrub oak variants and buffer function, plus a moderate linkage
score. However, the small size of this parcel and the occurrence of development on all
sides (including the Thruway to the north and Route 155 to the west) essentially preclude
its potential contribution to fire-manageable acreage within the Preserve. Consequently,
partial protection is an appropriate recommendation for this parcel.

4.

Area 60 is located near the western edge of the study area and provides a buffer that can
reduce impacts from potential development. The area could be partially developed
provided that the density and type of development does not preclude fire management
within the Preserve and ecological resources such as wetlands and ravines are adequately
protected.

5.

Partial development of area 57 may be appropriate provided that proper set-asides are
protected and native pine barren plantings are used for landscaping to ensure that the area
can widen and protect the existing Karner blue butterfly linkage between the Crossgates
Hill and Preserve lands to the east.

Areas Recommended to Remain as Open Space
Several areas near the Preserve provide public or private open space (i.e. Pine Haven Country
Club, Cook Park, etc.). The only new areas added to this category are areas 46 and 81, which
together make up approximately 140 acres. These areas include an open field protected through a
set aside and temporary management agreement, a ravine, and a cemetery. Areas designated as
open space serve as important buffers, linkages, and in some cases, support important remnant
ecological resources that could easily be restored to pine barrens. Because these areas are
important to the integrity of the Albany Pine Bush, it is recommended that they continue to be
maintained as open space so that protection and management efforts in the Preserve are not
compromised. Conservation easements or management agreements should be negotiated for these
areas. If these areas are threatened by development in the future, acquisition by the Commission,
in part or full, should be pursued.
1.

Areas where it is recommended that conservation easements or management agreements
with landowners be negotiated and/or open space be maintained include areas 20, 21a-d,
22, 24, 25, 28, 36, 46, and 51a. Should development of these sites be proposed, protection
of these areas through acquisition should be considered. Of particular importance are
areas 20, 21a-d, and 36 because they provide important linkages for Karner blue
butterflies.

2.

Areas 33b, 33d, and 38 represent existing public land that is not currently part of the
Preserve. They are recommended for maintenance as open space and recreational lands.

3.

With the ongoing expansion, the size of area 23 (the Albany landfill) will increase by 23
acres. As in 1996 and 2002, this area is recommended for maintenance as open space and
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restoration with native pine barrens species, as required in the Part 360 permit for the
latest expansion.
Vision for the Albany Pine Bush Preserve
Based on the protection recommendations described above, the proposed configuration of the
Albany Pine Bush Preserve is presented in Figure 8. Table 10 provides acreage estimates for each
type of protection category, existing Preserve lands, and fire-manageable pitch pine-scrub oak
communities. It must be emphasized that protection of any of the areas identified for full
protection, open space, or partial protection would require a willing seller, and the Commission is
committed to working with willing landowners to protect the Pine Bush.
Table 10. Estimate of Existing and Potential Fire Manageable Acres in the 2010 Albany Pine Bush
Study Area.1
Existing Preserve
Full Protection
Partial Protection

1

Community
Fire
type
Potential
PPSOB/T
100%
PPSOF
100%
AOPF
30%
SNHF
50%
SSHF
100%
Open Field
100%
Sub-total
Total

Alb.

Col.

Guil.

Alb.

Col.

Guil.

Alb.

Col.

Guil.

908
288
59
46
271
9
1581

53
121
46
47
187
16
470
2877

107
244
71
43
345
16
826

3
10
5
3
14
2
37

45
108
87
102
233
42
617
1137

28
96
42
43
242
32
483

1
2
1
1
3
0
8

2
2
10
5
39
2
60
294

14
13
46
18
122
13
226

Actual fire manageable acres are less than the total above because these calculations do not remove a 75 feet
buffer around protected lands.
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Table 11. Acreage of Existing Preserve Lands, Protection Recommendations, and Fire-Manageable
Pitch Pine-Scrub Oak within Each Municipality.
Approximate Number Of Acres In Each Municipality
Protection
Recommendation
Existing Preserve
Full Protection
Sub-total
Open Space
Partial Protection

Colonie
(Village
& Town)
836

Guilderland

Total

Albany

Fire-manageable
PPSO1

1,152

1,212

3,200

2,877

1,301

800

78

2,180

1,137

2,137

1,928

1,290

5,380

4,014

340

326

211

877

0

125

501

9

635

294

1

Number of acres of fire-manageable pitch pine-scrub oak barrens was estimated using GIS natural
community data and assumptions regarding restoration potential described in Gebauer, 1996.

Currently, the existing protected lands within the Preserve include approximately 3,300 acres. If
protection goals for the areas identified for full protection (approximately 2,080 acres) are
realized, the Preserve would consist of approximately 5,380 acres. In addition, approximately 877
acres exist that can be maintained as open space to further protect the Albany Pine Bush. This
does not include portions of another approximately 635 acres recommended for partial protection.
Of the approximately 5,380 potentially protected acres (including Preserve and full protection)
approximately 4,014 acres support existing or potentially restorable pitch pine-scrub oak barrens.
This 2010 Management Plan recommended a Preserve of 5,380 acres, which was slightly higher
than the 4,610 acres recommended for protection in the 2002 Management Plan. This reflected
the Commission’s inability to guarantee full protection for areas so designated; Commission
experience indicating constraints on fire management are more significant than originally
anticipated; and the results of ongoing research regarding the restoration potential of certain
community types. Protection and maintenance of all areas proposed for full protection or
maintenance as open space would also ensure the protection of all the remaining Karner blue
butterfly subpopulations and their potential linkages to the core of the Preserve. It would
maximize contiguity of the Preserve and provide a buffer area around significant parts of the
Preserve.
Although protection of valuable ecological and cultural resources, linkages, and buffers will have
been achieved, Figure 8 clearly shows that there are developed areas remaining that fragment
portions of the landscape. The Commission should collaborate with these landowners and
municipal agencies to plant native pine barrens vegetation, which may help these areas serve as a
potential linkages to the Preserve. Opportunities for purchase and restoration of certain partially
developed in-holdings should not be overlooked. This could include parcels that are small and
currently developed but in the future could be potentially restored and included in the Preserve.
Such actions can result in restoration of important communities and linkages, as evidenced by the
Commission’s successful Karner blue butterfly habitat restoration of a former paved parking lot
on Apollo Drive. Additionally, the Commission should pursue smoke management easements
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with residents and businesses in proximity of the Preserve to foster the opportunity for a
cooperative approach to effective management.
Development and Conservation Design Guidelines for Partial Protection Areas
For partial protection areas, it is recommended that the Commission develop a set of development
and conservation guidelines for use by project sponsors in preparing plans for development in the
Pine Bush Project Review Area. These guidelines would be illustrative of the type of habitat
conservation techniques that can best address the typical conditions found in the Pine Bush. The
guidelines would be prepared in collaboration with each of the municipalities for potential
adoption as part of subdivision and site plan review procedures.
As mentioned previously, the Commission should prepare site analyses for the partial protection
areas in advance of, or in concert with, development proposals. These plans will identify which
resource elements/functions are priorities for protection in each protection area. The design
guidelines would illustrate how to execute conservation-based development projects that protect
the sensitive features/functions of a site. The benefit of this approach is that it ensures the
Commission’s goals are appropriately defined, in a physical sense, for the partial protection areas.
Past practice has proven that it is much more prudent to identify the resources to be conserved
first, rather than having to scramble to identify these in the face of a specific development
proposal. The conservation and development guidelines could also become a topic for educational
outreach by the Commission. Participants would include the municipal planning boards, the
development community, and property owners.
Incentive Zoning and/or Transfer of Development Rights
In order to protect Pine Bush resources, incentives to place new development in other, less
sensitive areas should be encouraged. Toward this end, the Commission should draft a generic
local law for consideration and refinement by each of the municipalities to facilitate the transfer
of development rights out of the Pine Bush to other less sensitive areas. In return for this transfer,
the community may offer incentives, such as increased development flexibility and/or density, to
encourage this activity.
E.

Project Review Guidelines

The Albany Pine Bush Preserve Commission has nearly 30 years of experience and is a resource
of state-of-the-art ecological and natural resource management information for Commission
members and state and federal agencies. Because these agencies may not always have the
biological/management expertise needed to evaluate potentially adverse environmental impacts of
a particular project, they are encouraged to solicit Commission assistance as needed.
While the protection guidelines described above serve to guide protection actions that will be
developed in cooperation with willing landowners, protection may not always be a preferred
option. If a landowner is not willing to consider the benefits of a sale or donation, the
Commission will make project review recommendations, in cooperation with the landowner and
lead agency, before and during the project review process. This should ensure that a hard look is
taken at a proposed project and that mutually agreeable solutions are designed to protect as much
of the ecologically valuable areas as possible.
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The following project review guidelines were developed as part of the 1996 Implementation
Guidelines and have not been significantly changed in this updated Management Plan.
The Albany Pine Bush Protection and Project Review Areas
To ensure adequate review of development proposals for developed areas, Pine Bush Protection
and Project Review Areas were identified in the 1996 Implementation Guidelines. The Albany
Pine Bush Study Area, consisting of Preserve lands and protection areas satisfying one or more of
the protection criteria, has been described previously.
Development proposals for any property within these areas should be carefully reviewed by the
county, towns, city or village to ensure that development will not have a direct adverse impact on
the Albany Pine Bush Preserve; will not hinder the ability of the Commission to manage the
Preserve with prescribed fires or other means; and will not hinder attaining other goals of the
Preserve and the Commission. Types and density of development, destruction of pine barrens
habitat, and fragmenting existing/potential Preserve lands are especially important to consider.
Land acquisition and other forms of protection, should be considered for significant lands within
the Study Area to assure the long-term viability of the Pine Bush ecosystem and the rare species
and natural communities found there. The project review guidelines apply to all lands within the
Study Area including Preserve land, open areas, and fully or partially developed sites.
Types of Projects
The Commission will comment on development projects that are before the city, towns, or village
for various approvals or zoning changes. This includes approvals by planning and zoning boards,
town boards, the Village Board of Trustees, Albany Common Council, and the Albany County
Legislature. In addition, the Commission should be notified of projects requiring building permits
that may result in significant alteration of natural and cultural resources in the Pine Bush.
The Commission will also provide comments on projects/plans initiated by entities that may not
require review and approval by the county, towns, city or village. These entities include federal
and state agencies (e.g., NYSDOT, NYSDEC, and NYSOPRHP), other public agencies, public
utilities (e.g., National Grid), public authorities (e.g., NYS Thruway Authority, CDTA), planning
and funding entities (e.g., CDTC, IDAs), and educational institutions (e.g., school districts,
SUNY).
Project Notification
The Commission requests that the county, towns, city, village, DEC, OPRHP, Thruway
Authority, CDTA, and other public agencies or authorities, upon receiving an application for
project review and approval, forward information (concept plans, final plats, etc.) on the project
to the Preserve’s Conservation Director at the following address, in a timely manner:
Albany Pine Bush Preserve Commission
195 New Karner Road
Albany, NY 12205
(518) 456-0655
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If the time for review of any project is less than three weeks, the Commission respectfully
requests the contact person for the village, county, town, or city to immediately notify the
Conservation Director by phone or e-mail.
Contact Persons
Each member of the Commission will provide to the Executive Director the name of the person(s)
(and their phone numbers/e-mails) responsible for referring projects to the Commission. The
contact person for all project reviews by the Commission is the Conservation Director.
The Conservation Director, after consultation with the Executive Director and the Technical
Advisory Committee, is responsible for forwarding comments on behalf of the Commission.
Members and staff of the Commission and members of the Commission's Technical Advisory
Committee should contact the Conservation Director on any project that they become aware of
which may affect the Pine Bush ecosystem. Such projects are not limited to those undergoing
municipal review.
Project Review Area
Within the Study Area (see Figure 8) contact persons will use the following guidelines for project
referral:
1. Planning and Zoning Board Projects. The contact person(s) for the village, county, towns, and
city will notify the Conservation Director of all projects proposed within the Study Area. For
such projects, information on the project, location, environmental impacts, and alternatives
will be forwarded as soon as available to the Conservation Director.
2. Building Permit Projects. The contact person(s) will notify the Conservation Director of all
projects within the Project Review Area.
3. Municipal Projects. The contact person(s) will notify the Conservation Director of any projects
proposed by any of the departments within the village, county, towns, and city that will take
place within the Study Area. These projects may include actions such as spraying for insect
control, policies regarding salting of roads, maintenance of utility rights-of-way, or other
similar actions.
4. Other Projects. Upon learning of projects occurring within the Project Review Area under the
jurisdiction of federal or state agencies, public utilities, public authorities, planning and
funding entities, or educational institutions, the contact person(s) will notify the Conservation
Director of such projects and sources of information.
Project Review Implementation
Coordination between the Commission and its members has proven to be effective in assuring
adequate and coordinated review of applications for development since adoption of the 1996
Implementation Guidelines. Technical Advisory Committee members typically meet on a
monthly basis to assure that projects are reviewed adequately and promptly. The Commission has
established and will maintain the following project review procedure with local Planning, Zoning,
and municipal boards and other permitting authorities:
65

1.

All applications for SEQR Type I actions within the Protection Area should contain
enough information to allow the Commission to make a recommendation as to whether
the project may have significant impacts on the Pine Bush. For SEQR unlisted actions,
municipal contacts should consult with the Conservation Director regarding the type and
extent of environmental information needed.

2.

For projects that could have a significant impact, the lead agency should give serious
consideration that an environmental impact statement (EIS) be prepared pursuant to
SEQR. Such an EIS need not be encyclopedic, but must address substantive issues and
concerns identified through a scoping process by the public and involved and interested
agencies, including the Commission. In addition, municipalities are encouraged to ask
applicants to meet with the Technical Advisory Committee and/or the Conservation
Director to assure that Commission comments are incorporated early on in the review
process.

3.

The Conservation Director and the Technical Advisory Committee will review and
comment on applications for proposed development projects that come before
municipalities, NYSDEC, or other permitting authorities. The Conservation Director's
comments will be forwarded to the Executive Director prior to being finalized. After
comments are finalized, the Conservation Director will submit comments to the
reviewing agency on behalf of the Commission. Members of the Technical Advisory
Committee should serve as liaisons between the Commission and the reviewing agency to
foster prompt and appropriate communication regarding proposed developments.

4.

The Commission continues to recommend that the towns of Colonie and Guilderland, the
City of Albany, NYSDEC, and OPRHP consider designating the Protection Area as a
Critical Environmental Area (CEA). Such designation has no impact on actions that
would previously have been designated as Type I or Type II pursuant to SEQR. Such
designation would ensure that "unlisted" actions within the Protection Area receive
appropriate and careful review to determine if they would have an significant impact on
the Pine Bush Preserve.

5.

The specific recommendations for acquisition and other forms of protection in this
section of the Preserve Management Plan require cooperation between the Commission
and its members to assure proper mitigation, especially where development of an area is
to take place. Where development is proposed for areas where full protection or open
space is proposed, municipalities are encouraged to suggest that the applicant meet with
the Commission as early as possible.

6.

Where an irreversible loss of lands that contain existing or restorable pitch pine-scrub
oak; linkages between protected lands; buffer areas; or significant cultural and natural
resources cannot be avoided, permitting authorities should require mitigation. If this takes
the form of fees, they would be charged for each acre of land lost to development and
would be equivalent to the average purchase price of lands acquired as part of the
Preserve, as calculated by the Commission based on the most recent acquisitions or based
on a recent appraisal of fair market value or assessed value. If fees are used as mitigation,
such fees are not a substitute for the acquisition of land needed to create and maintain an
ecologically viable Preserve. Mitigation funds will be placed in an account and dedicated
for acquisition and protection of the Albany Pine Bush Preserve.
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X.

MANAGEMENT PLAN IMPLEMENTATION
A. Introduction
The Albany Pine Bush Preserve Commission must continue to maintain financial support to
successfully accomplish its mission of managing and protecting the Albany Pine Bush. This
includes operating and capital expenses associated with the Albany Pine Bush Preserve and
Discovery Center. Additional financial support will be necessary to meet the goals identified in
the Protection section of this document. Funding and in-kind support during the first years of the
Commission came from various Commission member agencies and the New York Legislature. In
addition, the City of Albany provided mitigation fees associated with operation of the landfill. To
date, over $35 million has been invested in the Albany Pine Bush. Current funding sources
include: the New York State Environmental Protection Fund, a Discovery Center endowment
from TrustCo Bank, mitigation fees, grants from public and private agencies, program fees, lease
revenue, and private donations.
The fiscal projection for the next five years is based on recent growth and found in Table 12
below. The Commission estimates that the funding needed to achieve an ecologically viable
Preserve, to support public recreational opportunities, and to operate the Discovery Center and its
associated educational and public programs is approximately $3 million per year. To achieve all
the land acquisition and protection goals identified in this Plan will require an investment of an
additional $25 to $30 million.
B. Operations
The New York State Legislature recognizes the importance and value of management of the
Preserve and Discovery Center by allocating an annual appropriation from the Environmental
Protection Fund. This is the Commission’s primary source of funding which is supplemented by
the additional funding described above. Although the Commission’s allocation is a permanent
line item in the Environmental Protection Fund, it is important for the Commission to continue to
work closely with the Legislature and Governor's office in the future, as the State of New York is
one of several critical funding sources.
The Commission’s operating budget has focused on habitat protection, ecological restoration and
management, education, outreach and communications, the Discovery Center and appropriate
recreational uses. Specific costs associated with these activities include operating the Discovery
Center facility and programs, and contracting for outside services in support of habitat restoration
efforts. The Commission projects that the Management Plan will cost approximately $3 million
per year to implement. To meet this projection, the Commission will need to maintain and/or
expand public and private support, including the State of New York, federal agencies, private
foundations, corporations and individuals.
Key elements of the Commission’s fiscal projection include the following:
1)

Maintain fiscally responsible operations, balanced budgets, clear priorities and an
adequate reserve.

2)

Maintain transparency and accountability for operations and expenses including reporting
and annual audits as required by the NYS Public Authorities Law and government
accounting principles.
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3)

Work with Commission members and strategic partners to continue their support, and
build the Commission’s constituency

4)

Incorporate volunteers to meet the goals of the Management Plan.

5)

Ensure investments are managed according to the approved Investment Policy Statement.

6)

Work with private and corporate strategic partners to expand and diversify the
Commission’s funding sources.

7)

Continue to provide education programs, Discovery Center room rentals and gift shop
merchandise as service and source of additional revenue.

Table 12 shows a fiscal projection for 2016/2017 to 2020/2021. It should be noted that absent the
additional costs for inflation and increased costs of materials and services, the Commission’s
fiscal projection does not include significant increases over existing levels of spending.
Fundraising, grants and other support, will need to increase in order to meet the intent of the 1988
legislation as realized through implementation of the 2017 Management Plan Update.
C. Land Protection/Acquisition
Estimates of the cost to achieve the land acquisition/protection goals outlined in this Plan range
from $25 to $30 million. Several potential funding sources exist, including, but not limited to, the
Environmental Protection Fund, U.S. Fish and Wildlife Service and other federal agencies and
programs (Land and Water Conservation Fund, Conservation and Reinvestment Act, and
transportation funds), local governments, private foundations, individuals, corporations, and
mitigation fees.
The State of New York is in the process of updating the New York State Open Space
Conservation Plan (NYSDEC and NYSOPRHP, 2009) in which projects in the Albany Pine Bush
have been identified as a regional priority. The Albany Pine Bush was listed by the legislature as
a priority area eligible for funding under the Environmental Protection Fund in 1994, and became
a permanent line item for fiscal year 2001. It is critical that the Commission and its supporters
work with the Governor's office and the Legislature for continuation of Environmental Protection
Fund support of priority acquisitions in the Pine Bush.
Mitigation funds associated with development projects that impact the natural resources of the
Albany Pine Bush are placed in Commission accounts dedicated to the acquisition and
management of Pine Bush lands. Such fees are not considered a substitute for the protection of
lands needed to create and maintain an ecologically viable Preserve. However, they can and
should be applied toward land/resource protection priorities.
To support land acquisition, the Commission will continue to investigate private and government
funding on the State and local levels. The Pine Bush represents a unique opportunity for a wide
range of private funding sources to sponsor a high profile model project.
In the event there is no money to acquire lands from willing sellers, the intent of ECL Article 46
and the NYS Open Space Conservation Plan may be stalled. However, there is a strong tradition
of shared funding of land protection, and millions of dollars have been invested in the Albany

68

Pine Bush to date. With willing sellers and the needed additional investment, the Preserve can be
completed.
D. Capital Improvements
The Commission has goals that include accommodating responsible public use and providing
improved informational, educational and constituent-based services. The development of the
Discovery Center is the most significant capital improvement to date. Future capital
improvements include modifications, replacement and continued development of Discovery
Center exhibits, improved trails and associated trailheads, parking and signage. These capital
improvements are included in the contractual line of the fiscal projection and will provide
opportunities for enhanced public awareness of and appreciation for the Pine Bush Preserve.
E. Conclusion
The Albany Pine Bush represents an opportunity for a broad partnership of public and private
funding sources to join together and preserve a unique ecosystem. A partnership can share
operating, protection and capital expenses to establish and manage a viable Preserve that will
provide millions of people with open space, recreation and education benefits for the future. As in
the past, strong support from the State of New York, the member agencies, municipalities and
organizations of the Commission and other public and private partners will be critical.
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Table 12. Management Plan Implementation: Fiscal and Personnel Projection
I. Five-Year Fiscal Projection
REVENUE
2016-2017 2017-2018 2018-2019 2019-2020
Gov't Grants & Contracts
2,625,000
2,525,000
2,525,000 2,525,000
Mitigation Fees
380,000
380,000
380,000
380,000
Lease Revenue
173,000
176,000
180,000
183,000
Dues & Contributions
69,500
67,500
67,500
67,500
Other Revenue
20,500
21,500
22,500
23,500

2020-2021
2,525,000
0
186,000
67,500
24,500

TOTAL REVENUE
EXPENSE
Personnel & Fringe
Travel & Training
Contractual
Communications
Occupancy
Supplies & Equipment
Other Expenses

3,268,000

3,170,000

3,175,000

3,179,000

2,803,000

1,721,000
72,000
980,000
115,000
80,000
210,000
85,000

1,850,000
73,500
730,000
120,000
85,000
215,000
90,000

1,930,000
74,000
642,000
120,000
87,000
220,000
95,000

2,007,000
75,000
648,000
100,000
88,000
160,000
95,000

2,100,000
70,000
300,000
70,000
88,000
80,000
90,000

TOTAL EXPENSES
NET GAIN (LOSS)

3,263,000
5,000

3,163,500
6,500

3,168,000
7,000

3,173,000
6,000

2,798,000
5,000

II. Personnel Projection
Permanent staff
Executive Director

2016-2017 2017-2018 2018-2019 2019-2020 2020-2021
1
1
1
1
1

Finance/Administration

2

2

2

2

2

Science & Stewardship
Communications/Community
Engagement
Discovery Center/Education
Total FTE
Part-time Staff

6

6

6

6

6

2
7
18
5

2
7
18
5

2
7
18
5

2
7
18
5

2
7
18
5

Seasonal staff and interns
Seasonal (3-9 months)
Interns
Total

2016-2017 2017-2018 2018-2019 2019-2020 2020-2021
14
14
14
14
14
6
6
6
6
6
20
20
20
20
20
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XI.

ENVIRONMENTAL IMPACTS
The proposed action is the adoption and implementation of the 2017 Management Plan Update.
This is considered a Type II Action under SEQR617.5(c)20 and therefore does not require the
completion of an Environmental Assessment Form (EAF)..
Each of the previous Commission Management Plans (1993, 2002, and 2010 Management Plans,
and 1996 Implementation Guidelines) included an EIS that described the potential environmental
impacts associated with Plan implementation. These earlier Plans were determined not to have
any significant adverse environmental impacts and to have many beneficial impacts to the
Preserve, in particular its significant natural resources. The Commission adopted each Plan upon
the completion of the SEQR process. Consequently, the impacts of Preserve protection and
management, as proposed in the previous plans, have already been addressed. See the 2010
Management Plan/FEIS, including Findings Statement, at:
www.albanypinebush.org/commission/management-plan. Any changes from the 2010 Plan in this
2017 Plan Update are considered neither significant nor adverse.
Consistent with NYS ECL Article 46-0111(3), a public hearing was held at 7pm on October 18,
2016 to allow the Commission to present the Plan Update and give the public the opportunity to
ask questions and provide comments. Two additional public meetings were held at the Crossings
of Colonie and the Guilderland Public Library on November 2 and 3, 2016 respectively. Public
comment was accepted until November 25, 2017. Two individuals submitted comments that
were subsequently incorporated into the Management Plan Update.
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APPENDICES
See updated Appendix E attached and 2010 Management Plan and FEIS at
www.albanypinebush.org/commission/management-plan.
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Figure 2:
Land Use in the
Albany Pine Bush
Prepared by: Tyler Briggs, Fire Management and GIS Specialist
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Figure 3:
Ecological Communities
Prepared by: Tyler Briggs, Fire Management and GIS Specialist
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Figure 4:
Wetlands
Prepared by: Tyler Briggs, Fire Management and GIS Specialist
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Figure 5:
Fire Management
Smoke Buffer Zone

Prepared by: Tyler Briggs, Fire Management and GIS Specialist
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Figure 6:
Preserve Trail System
Prepared by: Tyler Briggs, Fire Management and GIS Specialist
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Appendix A.
Environmental Conservation Law Article 46

New York State Environmental Conservation Law
ARTICLE 46
ALBANY PINE BUSH PRESERVE COMMISSION
Section 46-0101. Legislative declaration and intent.
46-0103. Definitions.
46-0105. Albany Pine Bush preserve commission.
46-0107. Albany Pine Bush preserve.
46-0109. Powers and duties of the commission.
46-0111. Management plan.
46-0113. Appropriations by municipalities.
46-0115. Cooperation of state agencies.
S 46-0101. Legislative declaration and intent.
The pitch pine-scrub oak barrens or pine barrens in the city of Albany
and towns of Guilderland and Colonie and known as the "Albany Pine Bush"
or "Pine Bush" is a landscape of rare and endangered natural communities
and species identified by the New York natural heritage program. Its
location at the center of a major urban area makes it especially
valuable as an open space resource and, if properly managed, as a
passive recreation area and educational laboratory.
Both state, municipal and private actions have been taken to protect
the remaining Albany Pine Bush. Because of the fragile qualities of the
Pine Bush and its dependence on periodic fires, effective, coordinated
management of the remaining Albany Pine Bush is essential.
The legislature hereby declares it to be in the public interest to
protect and manage the Albany Pine Bush by establishing an Albany Pine
Bush preserve consisting of dedicated public and dedicated private land
and a commission made up of representatives of state and local
governments and private citizens to manage the preserve for purposes of
its protection and controlled and appropriate recreation and education
purposes.
S 46-0103. Definitions.
As used in this article:
1. "Albany Pine Bush preserve" or "preserve" shall mean lands in the
city of Albany and towns of Guilderland and Colonie in the county of
Albany characterized by the growth of pitch pine and scrub oak, pine
barrens, vernal ponds and/or the presence of sand dunes which are
dedicated for protection and beneficial public use pursuant to section
46-0107 of this article. Land which lacks such physical or vegetative
characteristics may be dedicated pursuant to section 46-0107 of this
article as a protective or buffer zone for other dedicated lands, or
otherwise supports the management of the preserve.
2. "Albany Pine Bush preserve commission" or "commission" shall mean
the Albany Pine Bush preserve commission created pursuant to section

46-0105 of this article.
S 46-0105. Albany Pine Bush preserve commission.
1. The Albany Pine Bush preserve commission is hereby established in
the department to be a body corporate and public and to consist of
eleven voting members who shall be as follows: the commissioner, the
commissioner of the state office of parks, recreation and historic
preservation, the mayor of the city of Albany, the town supervisors of
the towns of Colonie and Guilderland, the chief executive officer of the
county of Albany, the state director of the New York field office of the
nature conservancy and four members to be appointed by the governor with
the advice and consent of the Senate. The four appointed private citizen
members of the commission shall be by training, education, experience or
attainment qualified to analyze or interpret or support matters relevant
to the protection, maintenance and/or management of the Albany Pine
Bush. Each of the seven ex-officio members may designate a
representative to attend, in his or her place, meetings of the
commission and to act in his or her behalf. The Governor shall
designate the chairman. The term of office of the four private citizen
members shall be four years. In the event of a vacancy occurring other
than by the expiration of a member`s term, such vacancy shall be filled
for the balance of the unexpired term in the same manner as the original
appointment. A majority of the members of the commission shall
constitute a quorum.
2. The members of the commission shall receive no compensation for
their services, but shall be reimbursed for their expenses actually and
necessarily incurred in the performance of their duties hereunder.
Members and staff of the commission shall be considered state employees
for the purposes of sections seventeen and nineteen of the public
officers law.
S 46-0107. Albany Pine Bush preserve.
The commissioner shall maintain a record of the boundaries of the
lands which have been dedicated to the Albany Pine Bush preserve in text
and depicted on a map.
1. Land owned by the state may be dedicated to be part of the preserve
only by action by the commissioner, the commissioner of the state office
of parks, recreation and historic preservation or the commissioner of
the state office of general services, provided that state land dedicated
hereunder may also be dedicated to be part of the state nature and
historical preserve pursuant to article forty-five of this chapter.
2. Land owned by a local government may be dedicated to be part of the
preserve only by action of its local legislative body.
3. Land owned by private persons or organizations may be dedicated to
be part of the preserve only through the voluntary execution of a
conservation easement pursuant to article forty-nine of this chapter,

and the acceptance of such instrument by the commission; provided,
however, that the commission shall not have the power or authority,
without the consent of the landowner, to require as a condition of or a
prerequisite for obtaining any permit, license or other authorization to
conduct any activity within or adjacent to the preserve, that any lands
be dedicated to the preserve.
4. Every proposed dedication shall be reviewed and approved by the
commission.
5. The commission shall have no authority to control or manage any
private land unless such land has been dedicated pursuant to this
section or the owner thereof has executed a voluntary written agreement
with the commission authorizing the specific management actions which
may be taken by the commission.
S 46-0109. Powers and duties of the commission.
The commission shall have the power:
1. To sue and be sued.
2. To make by-laws for the management and regulation of its affairs.
3. To make and execute contracts and all other instruments necessary
or convenient for the exercise of its powers and functions under this
article.
4. To appoint an executive officer, officers, agents and employees,
and prescribe their duties and qualifications and fix their
compensation.
5. To utilize, to the extent feasible, the staff and facilities of
existing state and local agencies, pursuant to an allocation to be
made by the state division of the budget or the chief executive
officer of the local government as applicable.
6. To contract for professional and technical assistance and advice.
7. To contract for and to accept assistance, including but not
limited to gifts, grants, easements or loans of funds or real property
or personal property from the federal government or any agency or
instrumentality thereof, or from any agency or instrumentality of the
state, or from any other public or private source and to comply,
subject to the provisions of this article, with the terms and
conditions thereof, subject to the approval of the division of the
budget. Notwithstanding the provision of section eleven of the state
finance law, the commission may accept gifts, grants, devises and
bequests, whether conditional or unconditional, with the approval of
the director of the budget.
8. To conduct scientific and environmental studies.
9. Notwithstanding the provisions of section 9-1105 of this chapter
or any other provision of law, to take, or cause to be taken,
necessary and appropriate fire management actions to protect the flora
and fauna of the preserve provided that:
(i) such actions have been approved in writing by the commissioner

and are pursuant to a written plan for the conduct of the requested
burn, which plan shall include provisions for limiting the area to be
burned and restricting the burn to that area, as well as emergency
suppression procedures; and
(ii) no burning shall be conducted until the chief or other official
in charge of the fire department or company within whose territorial
jurisdiction the proposed burn is located has been given the
opportunity to review and comment on the written plan and the fire
department or company dispatcher has been notified of the actual date
and time and estimated duration of such action; and
(iii) no burning shall be prescribed within seventy-five feet of
privately owned land within or adjacent to the preserve which has not
been dedicated to the preserve, except upon the approval of such
adjacent landowner.
10. To construct, or cause to have constructed, necessary facilities
including paths and trails, an environmental education center and
related parking areas on no more than five percent of the preserve.
11. To conduct environmental education programs.
12. To facilitate and provide passive recreational activities
including hiking, nature study and photography.
13. To control access and use of the preserve as is necessary and
appropriate to maintain the ecological community of the preserve
including establishment of an admission control system by permit on
either a group or individual.
14. To review and approve proposed dedications to the preserve and
recommend additions to the preserve.
15. To advise and assist state agencies, municipalities and private
property owners whose land adjoins the preserve on land use and
management techniques that are compatible with the land management
needs of the preserve.
16. To encourage individuals, corporations, associations and public
entities to protect and preserve the unique resources of the preserve.
17. To prepare an annual report on the conduct of its activities
which shall include a recommended budget for the next year.
18. To exercise and perform such other powers and duties as shall
have been or may be from time to time conferred by law.
S 46-0111. Management plan.
1. The commission shall prepare or cause to be prepared within
thirty months of the effective date of this section a management plan
for the preserve; provided that elements of the management plan may be
prepared and submitted for approval before the entire plan is
completed. Such plan shall cover management of all dedicated lands.
At least one public hearing on the draft management plan, or element
thereof separately submitted for approval or amendment thereto shall
be held. The local legislative bodies of the city of Albany and the

towns of Guilderland and Colonie, the county of Albany, the
commissioner, the commissioner of the state office of parks,
recreation and historic preservation and the state director of the
nature conservancy may review the management plan, elements thereof
separately submitted for approval and amendments thereto.
2. The management plan shall be the fundamental document defining
the protection and beneficial public use goals for the preserve and
the means and techniques for their attainment. The management plan
shall include, but need not be limited to:
a. A survey or inventory of the following, together with the
establishment of management priorities therefor:
(i) natural plant and wildlife resources;
(ii) historic resources;
(iii) erosion control needs and stream protection;
(iv) trails, trail development and use; and
(v) other recreational uses.
b. A fire management plan.
c. A plan for the enforcement of laws pertaining to public use
activities, which shall be implemented by rules and regulations for
the administration and use of lands dedicated to the preserve which
are promulgated by the commissioner.
d. An education program including publications and guided
activities.
e. A financial plan for implementation of the management plan
recommendations.
3. Not less than once every five years the commission shall review
the management plan, and shall include as part of such review a public
hearing. The commission shall propose amendments to the management
plan as they are deemed to be necessary and appropriate.
S 46-0113. Appropriations by municipalities.
To effectuate the purposes of this article, the local legislative
bodies of the county of Albany, city of Albany and towns of Colonie and
Guilderland may appropriate and pay over to the commission moneys to be
expended by the commission to carry out its functions thereunder.
S 46-0115. Cooperation of state agencies.
To effectuate the purposes of this article, the commission may request
from any department, board, bureau, commission or other agency of the
state, and the same are authorized to provide, such cooperation and
assistance, services and data as will enable the commission properly to
carry out its functions thereunder.
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I. INTRODUCTION
Temperate grasslands, savannas, and shrublands form the most highly altered and least
protected terrestrial biome (Hoekstra et al. 2005). In the northeastern U.S., shrublands
dominated by pitch pine (Pinus rigida) and scrub oaks (Quercus ilicifolia, Q. prinoides)
are in rapid decline and among the highest priorities for conservation (Noss et al. 1995,
Neill 2007). A motley assortment of inland pine barrens are scattered from Pennsylvania
to Maine on coarse sand deposits or bare rock outcrops (Seischab & Bernard 1991).
Prime examples include the Pocono Plateau of Pennsylvania, Albany Pine Bush in New
York, Montague Sand Plain in Massachusetts, Concord and Ossipee barrens of New
Hampshire, and Waterboro barrens in Maine (Forman 1979, Latham et al. 1996, Motzkin
et al. 1996, Finton 1998, Copenheaver et al. 2000). Many rare, threatened or endangered
species depend on the region‟s shrublands and barrens (Dettmers 2003, Latham 2003,
Wagner et al. 2003). The primary threat to these early successional communities is
repression of frequent disturbances such as fire and land clearing for agriculture (Lorimer
& White 2003).
In human dominated regions like the northeastern U.S., active management is often
necessary to maintain natural systems and taxa dependent on disturbance (DeGraaf &
Yamasaki 2003, Scott et al. 2005). The science and practice of simulating disturbance for
restoring northeastern U.S. shrublands has greatly matured [see Biological Conservation
136(1) and Forest Ecology and Management 185(1-2)], but far less is known or
documented about measuring the resulting trajectories. This is despite general recognition
that monitoring assessments may link restoration activity to more effective conservation
decisions (Stem et al. 2005, Nichols & Williams 2006, Lovett et al. 2007).
The Albany Pine Bush Preserve Commission is interested in creating a biological
monitoring system scaled to its pine barrens landscape management. To do this,
Commission scientists have proposed quantifiable indicators of pine barrens size and
extent, fragmentation and edge effects, prescribed fire regime, and biodiversity patterns.
Together these indicators offer a viability assessment framework for estimating ambient
status and restoration progress in the globally rare pitch pine-scrub oak community type.
The Albany Pine Bush is the focal site for the proposed assessment, but the general
model and much of the specifics are applicable to other northeastern U.S. pine barrens
and sand plains.

Planning & Conservation Target
The project was enabled by funding from the New York State Biodiversity Research
Institute awarded to the Eastern New York Chapter of The Nature Conservancy, and by
funding from the Northeast Fire Learning Network awarded to the Conservancy‟s
Shawangunk Ridge Program. The North American Fire Learning Network is a
cooperative project of The Nature Conservancy, U.S. Forest Service, and U.S.
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Department of Interior, and tries to promote ecologically appropriate fuels reduction and
restoration projects at local and national levels.
An initial planning workshop, “Preparing a Prescription for Success: Managing and
Monitoring Eastern Pitch Pine Barrens and Oak Forests”, was held 18–19th November
2004 at the Minnewaska Lodge in Gardiner, New York. The workshop was led and
organized by Stephanie Gifford, former Director of Ecological Management for The
Nature Conservancy‟s Eastern New York Chapter. Pine barrens experts and
representatives from seven states participated. The goal was to develop prescriptions for
managing and monitoring eight pine barrens and oak forest systems in New York:









Inland pitch pine-scrub oak barrens (Albany Pine Bush)
Coastal oak-heath forest (Long Island)
Pitch pine-oak forest (Albany Pine Bush/Long Island)
Pitch pine-oak-heath woodland (Long Island)
Dwarf pine plains (Long Island)
Pitch pine-oak-heath-rocky summit (Shawangunk Ridge)
Dwarf pine ridge (Shawangunk Ridge)
Chestnut oak forest (Shawangunk Ridge)

This report focuses on the Albany Pine Bush and therefore the inland pitch pine-scrub
oak barrens system. „Pitch pine-oak forest‟, which generally contains several tree oak
species, is a lesser priority in the Albany Pine Bush and was not dealt with explicitly in
the current assessment. The pitch pine-scrub oak barrens system consists of three
successional variant communities, sometimes called “embedded communities”:
Pitch pine-scrub oak
barrens

Pitch pine-scrub oak
thicket

Pitch pine-scrub oak
forest

The term “pine barrens” commonly refers to these and other early successional or
shrubland-type communities maintained by periodic fires and growing in well-drained,
sandy soils. In Albany Pine Bush barrens the shrub layer is dominated by scrub oaks
(Quercus ilicifolia, Q. prinoides) ranging from about 30–60% cover, whereas in thickets
the scrub oak is taller and more dense (often 80–100% cover). Pitch pine (Pinus rigida)
dominates the Albany Pine Bush forest variant (>60% cover) and tops scattered to
thicket-forming scrub oak, having less cover (usually 20–60%) in barrens and thickets.
The lower shrub or sub-shrub layer includes dwarf willows (Salix humilis, S. tristis),
sweet fern (Comptonia peregrina), blueberries (Vaccinium angustifolium, V. pallidum),
5
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black huckleberry (Gaylussacia baccata), and sand cherry (Prunus pumila). The herb
layer, often most prominent in prairie openings, includes big bluestem (Andropogon
gerardii), little bluestem (Schizachyrium scoparium), and Indian grass (Sorghastrum
nutans) plus characteristic forbs like bush clovers (Lespedeza capitata, L. hirta, L.
procumbens, L. stuevii), goat‟s-rue (Tephrosia virginiana), and wild lupine (Lupinus
perennis). Together the variant communities support many rare and relatively exclusive
Lepidoptera, herpetofauna, and avifauna, such as the Karner blue butterfly, inland barrens
buckmoth, prairie warbler, brown thrasher, eastern hognose snake, and eastern spadefoot
toad (Edinger et al. 2002, NYNHP 2007).

Albany Pine Bush
The Albany Pine Bush Preserve (APB) in east-central New York State (see map below)
protects one of the best and few examples of inland pitch pine-scrub oak communities
worldwide. The APB pine barrens landscape historically spanned over 10,000 ha of
sandy soils and was one of the largest inland areas of pine barrens vegetation in the
glaciated northeastern U.S. (Gebauer et al. 1996, Barnes 2003). The present ~1,200 ha
APB protected land base contains approximately 140 ha of scrub oak barrens and thicket
regions and 255 ha of pitch pine-dominated forest. The larger APB study area (~5,000
ha), as delineated by historic sand dune topography, adds about 95 ha of barrens/thickets
and 290 ha of pitch pine forest to the protected land base.
As a priority landscape project in the 2009 New York State Open Space Conservation
Plan (http://www.dec.ny.gov/docs/ lands_forests_ pdf/osp2009.pdf) and the Sierra Club
“America‟s Wild Legacy” conservation initiative, the APB is known for its diverse rare
natural communities and species. The APB helps protect several rare plants (e.g.,
Bayard‟s Alder‟s-mouth Orchid, Malaxis bayardii) and like many shrublands with
abundant scrub oak it harbors numerous rare animal species (Barnes 2003). It contains at
least 44 state-designated Species of Greatest Conservation Need (New York
Comprehensive Wildlife Conservation Strategy, http://www. wildlifeactionplans
.org/new_york.html) among birds, amphibians, reptiles, and Lepidoptera. This total
includes 28.2% of all the Species of Greatest Conservation Need in New York‟s 30,300
km2 Upper Hudson Basin and 8.2% of the Species of Greatest Conservation Need
statewide. The APB is also a U.S. designated metapopulation recovery area for the
federally endangered Karner blue butterfly (Lycaeides melissa samuelis), and contains
prime examples of the rare and enigmatic Pine Barrens Vernal Pond (Bried & Edinger
2009).
Human settlement of the northeastern U.S. through the 20th century brought increased fire
suppression, which is the leading threat to fire-dependant shrublands like pine barrens
(Jordan et al. 2003, Lorimer & White 2003). Remnant pine barrens of the region are
further stressed by invasive plants. Species causing the most economic strain and
ecological damage in the APB are exotic black locust (Robinia pseudoacacia) and native
aspens (Populus grandidentata and P. tremuloides). Black locust spreads vigorously from

6

Albany Pine Bush Pine Barrens Viability Assessment
November 2008

by Brad Stratton

7

Albany Pine Bush Pine Barrens Viability Assessment
November 2008

root sprouting and in the APB has facilitated competitive exclusion of barrens-adapted
vegetation by enriching soil nitrogen levels (Rice et al. 2004, Malcolm et al. 2008).
Aspens take advantage of frost tolerance, fire suppression, and rapid clonal growth in
spreading across large areas of the APB landscape (Milne 1985).
In response to these threats, the Albany Pine Bush Preserve Commission administers a
comprehensive landscape restoration program (APBPC 2002). Commission staff, private
contractors, and volunteers are working to create and sustain pitch pine-scrub oak
communities using techniques like mowing and burning, whole-tree removal, planting
native species, “clip-and-drip” herbiciding of black locust, and stripping bark layers
(called “girdling”) to kill aspen (APBPC 2002, Barnes 2003). The focus of restoration
monitoring, however, has so far been “fine-filter” and directed towards Karner blue
butterfly habitat management (Bried 2009, Tear et al. unpublished data).

Coarse vs. Fine Filter Monitoring
The scale of conservation actions is typically thought of as being fine-filter (genes,
populations, species) or coarse-filter (communities, ecosystems, landscapes) (Noss 1987);
more recently a “meso-filter” strategy was proposed (Hunter 2005). One of the major
shortcomings of coarse- or meso-filter conservation, compared to fine-filter, has been the
lack of generalized and objective measures of success (Tear et al. 2005). Another issue
centers on reconciling the need for fine-filter conservation while accommodating coarsefilter conservation. It is impossible to protect biodiversity species by species, but without
special attention some at-risk taxa may “slip through the pores” of a coarse filter
(Schwartz 1999). One of the dangers with fine-filter management, however, is that it may
preclude consideration of and negatively affect non-target species (Krementz & Christie
1999).
Pine barrens conservation and management has historically taken more of a fine-filter
approach, such as by using single species wildlife models (e.g., sharp-tailed grouse;
Niemuth & Boyce 2004). The proposed pine barrens viability assessment detailed in this
report is a coarse-filter approach targeting a community (pitch pine-scrub oak barrens,
thicket, and forest), ecosystem (pine barrens biotic and abiotic elements), and landscape
(Albany Pine Bush).

Assessment Framework
The Nature Conservancy has streamlined complex efforts to monitor changes in the
health of conservation targets (species, communities, ecosystems) and to implement
“corrective” management actions when needed (Groves et al. 2002, Parrish et al. 2003).
Their approach forces clear objectives and detailed vision for what a conservation target
should look like. Generally referred to as “conservation action planning” (CAP), The
Nature Conservancy approach consists of three core components: key ecological
attributes, indicators, and indicator ratings. Each category of information may be drawn
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from ecological models (conceptual or mathematical), best available science, expert
consultations, local scientific data, and data from comparable targets in other locations.
The Nature Conservancy‟s CAP borrows from and builds upon existing ideas and
language in ongoing efforts to broadly define ecosystem health (Brooks & Grant 1992,
Woodley et al. 1993, Keddy & Drummond 1996, Vora 1997, Aplet & Keeton 1999,
Landres et al. 1999, Schwartz 1999, Parkes et al. 2003). Examples of CAP applications
are found in the literature (Moseley et al. 2004, Gordon et al. 2006, Tear et al.
unpublished data) and via the open access ConserveOnline and Conservation by Design
Gateway (http://conserveonline.org/workspaces/cbdgateway).

Key ecological attributes

The proposed APB pine barrens viability assessment groups attributes into four
categories (modified from Parrish et al. 2003): size and extent, fragmentation and edge
effects, prescribed fire regime, and biodiversity and structure patterns. Altogether 18
attributes were selected, and are narrated in detail in the ensuing chapters (II-V):
Size & Extent

Fragmentation &
Edge Effects

Rx Fire Regime

Biotic Patterns

Habitat amount

Patchiness

Refugia

Patch size

Patch isolation
distance

Individual fire size

Cover of pitch pine
and scrub oaks

Core area
Suitable Karner blue
butterfly habitat

Perimeter/area ratio
Edge effects from
roads, trails, and
residential

Return interval

Floristic tolerance of
human activity

Seasonality

Invasive plant impact
Reduction of priority
invasive vegetation
Characteristic rare
Lepidoptera
Shrubland birds

Key ecological attributes are characteristics of the target that if degraded (e.g., water
quality) or removed (e.g., pollinator) would jeopardize the target‟s viability, or ability to
persist over time. They are the essential currency for identifying and measuring the
composition, structure, and function of the target. The point is not to worry about
measuring everything but instead focus on what is key, or what is known or believed to
influence the target‟s persistence the most (Parrish et al. 2003). This thinking is
consistent with Lindenmayer (1999): „…a key aspect of well-designed monitoring
programs will be to ensure that they are well focused with a limited number of entities
being studied‟.
One or more quantifiable indicators are used to capture and estimate each attribute
concept. Indicators need to be biological relevant, socially relevant (i.e., value is
recognized by stakeholders), sensitive to anthropogenic stress, anticipatory (provide early
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warning), measurable, and cost-effective (Parrish et al. 2003). The relationship of
attributes and indicators may be viewed as analogous to empirical modeling insofar as
indicators being quantifiable variables used to estimate parameters (attributes) of interest.
A target‟s indicator values will vary over time, and this change may be natural and
consistent with long-term persistence of the target, or, fall outside the natural range
because of human influence (e.g., fire suppression in fire maintained systems). A
“conserved target” may therefore be defined as maintaining each attribute within their
acceptable ranges of variation. Managing for an acceptable range of variation in each
attribute is likely to be more beneficial than managing for a static pattern (Landres et al.
1999). The Nature Conservancy segments the range of indicator values (qualitative or
quantitative) into four categories (i.e., poor, fair, good, and very good defined in Parrish
et al. 2003, Gordon et al. 2006). The top two categories (good and very good) define the
acceptable range of variation for each attribute and indicator; this rating scheme is also
used to define the desired ecological conditions to guide management actions. The
rationale for these thresholds is recorded for each indicator based on the best available
science. In this report indicator ratings were set independent of what is currently
considered feasible in the APB, and instead were based on what would be necessary for
the target to sustain itself over time (e.g., area needed to support naturally occurring
disturbance dynamics). Much of the rating system proposed here is based on the focalspecies concept (Lambeck 1997), where the most area-demanding, dispersal-limited, and
disturbance-sensitive species of concern set the benchmarks.
Since no single criterion (turnover rates, large area requirements, habitat specialization,
etc) will capture the complexity of a managed ecosystem, indicators for monitoring and
evaluation should be considered as a group (multi-metric analysis) rather than singly
(Kremen 1992, Keddy & Drummond 1996). An attractive feature of the CAP framework
is the recent development of tools for documenting the indicators and decision process,
and quantifying target viability and threat levels. Data gathered on proposed indicators in
this project will be used in a software program called the Conservation Action Planning
Workbook, Version 5a (TNC 2007), which features an easy-to-use, menu-driven
interface in Microsoft Excel. As an ecological scorecard (sensu Stem et al. 2005), the
Workbook is useful for multi-metric analyses. The indicator ratings are combined as a
weighted average (weighting factors of Poor = 1.0, Fair = 2.5, Good = 3.5, Very Good =
4) score for each attribute and rolled up to an overall target “viability” score. If indicators
fall within their acceptable range, then the KEA may be viewed as “Good”, and by
extension “Good” KEA status suggests desirable target status (Braun & Salafsky 2006).
The coarse-filter approach to monitoring accepts that for most ecosystems little is known
about suitable and practical indicators, acceptable ranges of variation, and appropriate
scales (Vora 1997). The Nature Conservancy‟s CAP is a highly iterative process that does
not require “perfect” information (Braun & Salafsky 2006). Instead it forces the user to
get comfortable with uncertainty and to move forward with first approximations (Tear et
al. 2005). As knowledge and resources expand and the project advances, it is expected
the prescriptions will be refined and improved. The idea is to gather the best available
information up front, document key assumptions and uncertainties, and move forward
with a willingness to adapt and backfill data gaps. Most of the model offered in this
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report should be transferable, either directly or following modification, to other pine
barrens and sand plains of the region. Modifications are encouraged if site-specific or
more local information exists (e.g., fire history record), or research to inform
prescriptions is implemented.
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II. Size & Extent
 Habitat loss is a major driver of biodiversity loss worldwide (Fahrig 2001, Foley
et al. 2005).
 The total habitat size or areal extent is an important although not decisive factor in
supporting healthy ecological processes (e.g., fire regime) and biotic assemblages.
Multi-scale studies suggest that pine barrens should be protected at multiple
spatial scales, but because of human resource constraints the best scale is
probably that with the greatest number of imperiled species (Grand & Cushman
2003, Grand et al. 2004).
 Conservation has shifted towards valuing larger spatial and organizational scales,
but many landscapes afford little opportunity for conserving large areas (Schwartz
1999). The APB is similar to prairie reserves of the Midwest in that it supports
many species and many rare species on very limited acreage (Panzer & Schwartz
1998, Barnes 2003). We may be trying to protect a smaller land base of remnant
pine barrens than we would like, but as Schwartz (1999) points out “…we ought
to prefer the risk of losing diversity in small reserves over the guaranteed loss of
diversity by neglect”.
 Coarse-filter planning based on the umbrella and focal-taxon concepts (Lambeck
1997, Roberge & Angelstam 2004) would recommend a reserve that
accommodates species with the largest area requirements. However, this criterion
may overlook localized variation and operate at scales beyond the limits of
managed areas and human resources (Prendergast et al. 1993, Fleishman et al.
2001). Recent thinking on umbrella species in ecosystem-based conservation has
phased out traditional area criteria (Fleishman et al. 2000, Roberge & Angelstam
2004, Bried et al. 2007).
 Ecologically speaking, APB natural communities are best viewed as dynamic,
shifting mosaics of successional types rather than discrete patches or ecological
units. From a management and monitoring logistical standpoint, however, it is
necessary to recognize discrete sampling areas on the landscape. Spatial and
sampling scales at which inferences are drawn (plot vs. stand vs. patch vs. patch
complex vs. reserve) place major challenges on establishing thresholds.
 The proposed size/extent attributes are habitat amount, patch size, core area, and
suitable Karner blue butterfly habitat.
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Habitat amount (total pine barrens area)
Rationale: The importance of overall amount and quality of natural land cover across a
landscape can not be overstated (Fahrig 2001, Lindenmayer et al. 2008). Taxa ranging
from mammals and birds to insects and plants are all highly sensitive to the areal extent
of landscapes and habitat fragments (e.g., Burbidge et al. 1997, Renjifo 1999, Laurance et
al. 2002 and references therein). Holding other factors constant, bigger is always better
when it comes to total amount of reserve and valuing areas for protection (Diamond
1975, Noss 1987, Schwartz 1999). Larger reserves may accommodate species with larger
area requirements, have less border and edge effect, and support larger populations with
lower extinction probabilities (Schwartz 1999). Of course the “more is better” paradigm
does not necessarily translate to “small is bad”, as noted by Schwartz (1999).
Ideally the reserve design should encompass a minimum dynamic area, or the
smallest area with a natural disturbance regime to support and sustain native biodiversity
(Pickett & Thompson 1978). The minimum dynamic area should be many times larger
(e.g., 50–100×) than the largest expected disturbances if the landscape is to be maintained
in dynamic equilibrium (Shugart & West 1981). Minimum dynamic areas identified for
grasslands of the Great Plains were all greater than 1,000 km2 (Samson et al. 2004). The
obvious limitation with the minimum dynamic area concept is the realism of attaining
large areas when reserves are typically small and habitat is dwindling (Noss & Harris
1986). And non-equilibrium dynamics are probably the norm in ephemeral habitat like
pine barrens.
Reserve size by itself may not predict population size or diversity, and the area of
a particular land cover type will rarely reflect the amount of suitable habitat for a given
species (Schwartz 1999, Lindenmayer et al. 2008, Schlossberg & King 2009). An
analysis of flora species-area relationships in South Africa concluded that reserves of
only 4–15 ha minimum are needed to avoid species losses (Cowling & Bond 1991). Size
is not all that matters, therefore small sites should not be written off as unworthy of
protection.
The Albany Pine Bush landscape historically spanned over 10,000 ha of sandy
soils (Barnes 2003) and was one of the largest inland areas of pine barrens vegetation in
the glaciated northeastern United States (Gebauer et al. 1996). By the late 1980s, less
than 10% of the local pine barrens remained in the APB study area (Givnish et al. 1988).
However, since that time and the formation of the Albany Pine Bush Preserve
Commission in 1988, strategic land acquisition and ecological management have halted
and reversed the trend. The most well reasoned hypothetical minimum viable area (Good
rating) of APB pine barrens communities is 2,000 fire-manageable acres (see Givnish et
al. 1988). “Fire-manageable” refers to existing pine barrens plus three land cover types
(open fields, oak-pine forest, bare ground) that can be converted to pine barrens with the
assistance of prescribed fire. Three additional cover types are not directly firemanageable but are restorable via forest clearing and general site preparation: white pine
(Pinus strobus) forest, black locust clones, and native aspen clones. The remaining cover
types in the APB are not fire-manageable or restorable (lawn, developed, open water), or
are desirable wetlands like woodland vernal pools and pine barrens vernal ponds (Bried
& Edinger 2009).
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Based on GIS land cover analysis in May 2003, pine barrens communities in the
~12,000-acre study area covered roughly 1,900 acres (B. Kinal, unpublished data). Only
about 1,000 of these acres are Commission-owned and therefore manageable, but the
Commission also owns ~1,600 acres of fire-manageable or otherwise restorable land
cover other than pine barrens. This means the viable 2,000 acre benchmark is already
achieved, if one assumes that at least two-thirds of the 1,600 restorable acres will be
converted to pine barrens in the future. A viable preserve goal of ≥2,000 manageable
acres meets or exceeds the home ranges of at least some of the more area-demanding
birds and mammals in New England (DeGraaf & Yamasaki 2001). The Poor-Fair
threshold of 1,000 acres is arbitrary. The desired cover of >8,500 acres is the estimated
amount of current and restorable pine barrens in the APB study area. This lofty goal will
motivate continued strong efforts to expand and buffer core pine barrens in the landscape.
Projected land acquisition and long-term restoration potential make the Very Good
threshold seem attainable.
Indicator: current and restorable total acreage of pitch pine-scrub oak barrens, thickets,
and forests
Poor <1000
Fair 1000-1999
Good 2000-8500
Very Good >8500
Limitations
 The 2,000 acre mark put forth by Givnish et al. (1988) and discussed during the
2004 planning workshop seems reasonable for defining the reserve‟s
contemporary minimum size, albeit probably not its minimum dynamic area.
 The Very Good level is far below the estimated historical extent (>25,000 acres)
of pine barrens in this landscape (Barnes 2003).
 A central theme in conservation biology through the 1990s and present has been
designing reserve networks to maximally represent species diversity (Cabeza &
Moilanen 2001, Rodrigues & Gaston 2002, Possingham et al. 2006). The APB,
like other scattered remnants of pine barrens, is an isolated reserve in an
urbanized setting that affords little to no opportunity for networks.
Indicator: pine barrens area expressed as percentage of the APB study area
Poor <10%
Fair 10–30%
Good 30–50%
Very Good >50%
Effects of habitat fragmentation are likely to be revealed when habitat coverage drops
below 50% of landscape area (Flather & Bevers 2002). Major ecological change or
threshold response in land cover should occur when area declines to approximately 20%
(±10%) of the landscape, this based on reviews of modeling simulations and patch-level
studies of birds and mammals (Andrén 1994, Fahrig 1998). Radford et al. (2005)
supported this theory by finding a 10% threshold for woodland bird species richness. The
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thresholds in the second indicator were set according to this information. By including a
„fragmentation threshold‟, the proposed indicator measurement accounts for interaction
between fragmentation and habitat loss. Present area of APB pitch pine-scrub oak
barrens, thicket, and forest needs to approximately double to achieve the „Good‟ rating of
30–50%.

Patch size
Rationale: Mean patch size is frequently used to characterize landscape structure and
may affect not only species richness but also local extinction and turnover rates
(Boulinier et al. 2001). Small patches generally contain fewer species than large patches
(Debinski & Holt 2000). Many species, especially large animals, will disappear from
habitat fragments that are reduced to areas smaller than the minimum required home
ranges or territories (Wilcove et al. 1986, Saunders et al. 1991). Birds and mammals have
relatively large territorial requirements and thus should be more area-sensitive than other
pine barrens taxa. Ovenbird, white-breasted nuthatch, black-and-white warbler, scarlet
tanager, hairy woodpecker, red-eyed vireo, wood thrush, and great crested flycatcher
have been viewed as area-sensitive species (Forman et al. 1976, Robbins et al. 1989). A
study in southeastern Massachusetts pine barrens reported mean territory sizes of 0.64 ±
0.15 ha in rufous-sided towhees, 0.69 ± 0.15 ha in common yellowthroats, and 0.89 ±
0.37 ha in prairie warblers (Morimoto & Wasserman 1991); all of these species have
been documented in or near the APB (Barnes 2003). Habitat area requirements and home
ranges are much greater than territory sizes and should therefore be the focus of animalbased area threshold setting.
Vickery et al. (1994) evaluated occupancy patterns of early-successional birds
breeding across a broad size gradient (90 sites of 0.3 to 404 ha) of grassland-barren sites
in coastal Maine. Six of their analyzed species are documented in the APB, including a
Species of Greatest Conservation Need (brown thrasher). Brown thrasher, common
yellowthroat, and song sparrow (“edge species”) showed the only negative incidence
trends with patch area, presumably because the relative amount of shrubby habitat
diminished with increasing area and habitat management intensity. Area requirements of
grassland species ranged from about 10 to 200 ha, and the authors recommended
protecting at least 50 ha (preferably 100–200 ha) of contiguous grassland for rare birds.
Among large carnivores known from the APB (see Barnes 2003), bobcats may
require ~3,000 contiguous hectares, fishers ~2,600 ha, and foxes (gray and red) ~400 ha
(Gittleman & Harvey 1982). In New England red foxes may travel over distances of 15 to
20 miles and occupy home ranges of at least 1,400 ha (Harrison et al. 1989). Fisher home
range was estimated at 1,920 ha in New Hampshire and at almost twice this area for
males in Maine (Kelly 1977, Arthur et al. 1989). In the APB, a female fisher used
approximately 800 ha and foxes covered around 400 ha (R. Kays, Curator of Mammals,
New York State Museum, personal communication). Home range of the coyote in the
APB is approximately 575–680 ha (Bogan 2004); estimates are much larger elsewhere in
the region (DeGraaf & Yamasaki 2001). In urbanizing shrub habitat of coastal southern
California (Crooks 2002), 180 ha fragment size was the estimated cutoff for 50%
probability of bobcat occurrence (bobcats are rare in the APB); the probability fell to zero
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at about 100 ha and rose to 100% at about 500 ha. In the same study, long-tailed weasel
(resident of the APB) showed a lower probability of occurrence and lower relative
abundance per unit area in smaller and more isolated habitat patches. In contrast to these
species, probability of occurrence for domestic cats, a potential nuisance in the APB
(Kays & DeWan 2004), dropped below 50% in fragments larger than ~140 ha.
Indicator: mean patch area (acres)
Poor <125
Fair 125-349
Good 350-1200
Very Good >1200
The Poor-Fair threshold (125 acres) is the minimum estimated habitat for protecting
grassland-barrens birds in coastal Maine (Vickery et al. 1994). The Fair-Good threshold
of 350 acres will more likely exclude than promote domestic cats (Kays & DeWan 2004),
and achieving the Good-Very Good threshold of 1,200 acres may attract the bobcat,
coyote, and red fox (Gittleman & Harvey 1982, DeGraaf & Yamasaki 2001, Crooks
2002, Barnes 2003, Bogan 2004); the red fox may strongly defend much smaller
territories (Barnes 2003). Thresholds of Poor-Fair = 150 acres and Fair-Good = 300 acres
were proposed during the 2004 planning workshop.
Indicator: smallest patch (acres)
Poor <25
Fair 25-124
Good 125-350
Very Good >350
The Fair-Good and Good-Very Good thresholds are shifted up one category from the
previous indicator and correspond to home range sizes for some APB mammals (e.g.,
striped skunk; DeGraaf & Yamasaki 2001). The Poor-Fair threshold (25 acres) generally
corresponds to requirements of relatively area-sensitive shrubland birds like goldenwinged warbler and yellow-breasted chat (Dettmers 2003). Also, the long-tailed weasel
needs home range space of at least 25 acres (DeGraaf & Yamasaki 2001).
Limitations
 “Patch” is a human construct that might not be particularly meaningful for some
taxa or species assemblages (Lindenmayer et al. 2008).
 Patch context, or the nature of the landscape surrounding a patch (i.e., the
“matrix”), functionally modifies raw patch area in complex ways (Fahrig 2001).
 Single or average patch size may not effectively capture the role of patch
ensembles (Bennett et al. 2006), and mosaics of different patches with varying
burn schedules are especially important in fire landscapes (Parr & Andersen
2006).
 The proposed attribute includes a measure of smallest patch, but size of the largest
patch and its total perimeter can be an important structural attribute in patchy
landscapes (e.g., Flather & Bevers 2002).
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 Bird and mammal species differ in their preferences for amounts of forest versus
non-forested habitat – the current indicator thresholds do not distinguish between
the amounts of pitch pine vs. scrub oak dominated area.

Core area
Rationale: A core area is free of perceived edge effects and so represents area of high
conservation value on the landscape (Grand et al. 2004, Beazley et al. 2005, Wei &
Hoganson 2005). The „core-area model‟ predicts the quantity of interior habitat that is
free from edge effects within fragmented reserves (Laurance & Yensen 1991). In some
cases estimating core habitat provides key insight into species‟ movement behavior and
may be superior to other edge-related measures like fractal dimension, shape index, or
perimeter/area ratio (Stamps et al. 1987, Groom & Schumaker 1990).
Grand and Mello (2004) suggested conserving 300–600 m radii core areas for rare
moths, which converts to about 28–113 ha (69–279 acres). Parkes et al. (2003) suggested
that remnant blocks of vegetation should exceed about 50 acres with core areas of at least
124 acres. This vegetation core area and the midpoint of the previously stated moth-based
range (174 acres) are roughly similar.
A recent study in a Massachusetts‟ pine barrens looked at moth and bird
abundance in relation to numerous habitat types and scales (18, 70, 280, 630, and 1,120
acre circles) (Grand et al. 2004). Several of the species from that study are found in the
APB and listed as Species of Greatest Conservation Need in New York, including whippoor-will, prairie warbler, scarlet tanager, brown thrasher, barrens daggermoth, and
barrens buckmoth. Scrub oak was a significant predictor of bird abundance but scale
relationships varied by species. Numbers of whip-poor-will were positively related to
scrub oak frost pockets at the 70-acre scale, prairie warbler to scrub oak areas at the 280acre scale, scarlet tanager to scrub oak or mixed woods dominated landscapes at the
1,120-acre scale, and brown thrasher to scrub oak dominated landscapes at the 630-acre
scale. Hairy woodpecker was positively associated with pitch pine-scrub oak thicket at
the 18-acre scale, whereas scarlet tanager was negatively associated with this community
at the 630-acre scale. The barrens buckmoth and pine barrens itame preferred scrub oak
dominated land cover (including thicket) at 280- and 630-acre scales, respectively; scrub
oak serves as the larval food source to both species (Wagner et al. 2003). None of the 17
bird species or six moth species analyzed by Grand et al. (2004) that also occur in the
APB showed significant associations to pitch pine-scrub oak forest.
A threshold of 25 acres may minimize nest predation rates and provide enough
shrubland for area-sensitive species like the golden-winged warbler, prairie warbler, and
yellow-breasted chat (reviews by Patton 1994, Dettmers 2003). As a group, however,
early successional or shrubland-breeding birds appear relatively insensitive to patch size
(Dettmers 2003), and in fact may prefer smaller sites with more edge (Vickery et al.
1994, Woodward et al. 2001; but see Schlossberg & King 2008).
Combining the above information, thresholds of 70, 150, and 280 acres seem like
reasonable first approximations for Poor-Fair, Fair-Good, and Good-Very Good core area
ratings, respectively. Doubling these thresholds yields roughly that proposed at the 2004
planning workshop for smallest patch (i.e., 150, 300, and 600 acres, respectively). The
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Good-Very Good threshold corresponds to spatial scales of scrub oak barrens at which
the barrens buckmoth, pine barrens itame, prairie warbler, and brown thrasher, all of
conservation concern in the APB, significantly associated in southeastern Massachusetts
(Grand et al. 2004).
Indicator: total patch area minus the total edge effect zone
Poor <70 acres
Fair 70-150 acres
Good 151-280 acres
Very Good >280 acres
The „total edge effect zone‟ includes 340 m from major roads (Rt. 155, Rt. 20, Interstate
95), 150 m from minor roads, 75 m from trails, and 50 m from residential property (see
„Edge effects‟ narrative in III. Fragmentation & Edge Effects).
Indicator: circular acreage (Πr2) around the approximate patch center that is free of edge
effects from roads, trails, or residential development
Poor <70 acres
Fair 70-150 acres
Good 151-280 acres
Very Good >280 acres
The second indicator is a more conservative measure. The same thresholds of acreage and
effect distance are used, but now the “effect-free” zone radiates out from the patch center
(see figure below). It assumes that the deepest interior of the patch is least altered by
adverse human activity and lies farthest from the matrix. The status of central core area is
measured by the deepest line of penetration from the road, trail, or residential edge to the
patch center. Thus, a patch with enough core area overall (i.e., 150+ acres) may not have
enough central core area. The concept is analogous to the „multiple-use-module‟ for
insulating core preserves with layers of buffer zones (Noss & Harris 1986, Noss 1987).
Limitations
 A number of potential edge effect features are ignored. This indicator will need to
be modified if new research finds additional types of edge effects or suggests
better estimates for trail, road, and residential effect distances.
 The ecologically-based ratings may not be achievable given the potential land
base for APB pine barrens.
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Hypothetical example of the „central core area‟ concept as controlled by
fragmenting features. The dot is the approximate center of the pine barrens
habitat patch (dashed line). Rings around the center represent the core area
rating thresholds (Poor-Fair = 70 acres, Fair-Good = 150 acres, Good-Very
Good = 280 acres). The arrows indicate the lines of deepest edge effect from a
trail, road, and residential property (see „Edge effects‟ narrative in III.
Fragmentation & Edge Effects). In this example, the deepest effect distance
(aimed towards the center) comes from the road feature. The central core area of
this patch would be rated as „Fair‟ (≥70 but ≤150 acres edge-free). Removing
the road would bring the patch rating to „Good‟ (>150 but <280 acres edge-free)
and removing the hiking trail would yield „Very Good‟ (>280 acres edge-free).
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Suitable Karner blue butterfly habitat
Rationale: Prairie remnants in shrublands offer food plants required by rare Lepidoptera
(Givnish et al. 1988, Wagner et al. 2003). The federally endangered Karner blue butterfly
(KBB) (Lycaeides melissa samuelis) is a flagship species for the APB and a potential
surrogate for maintaining and restoring prairie- or savannah-like habitat (Dirig 1994).
Wild lupine abundance (Lupinus perennis; KBB larval host plant), fire return interval,
and grassy shrubland or pine-oak savannah structure are probably key regulatory factors
of KBB metapopulation viability. As such, prairie openings and, more generally, suitable
KBB habitat is regarded as a fourth desirable successional variant of the pine barrens
conservation target. Currently in the APB this butterfly occupies old fields, new fields
converted from forest, powerline rights-of-way, and sand pits on the periphery of
shrubland habitat. Thus one major APB goal is to facilitate expansion of KBB
24

Albany Pine Bush Pine Barrens Viability Assessment
November 2008

populations into pine barrens habitat through continued restoration and accelerated
colonization (captive release).
The New York KBB recovery team has a detailed management and monitoring
program in place for this species (Bried 2009, Tear et al. unpublished data). On the
monitoring end the team has developed a detailed measures scheme of population and
habitat (restoration) indicators specific to the species. One key recovery indicator is total
amount of suitable habitat in each New York metapopulation recovery area, with
“suitability” defined by lupine density, nectar diversity (richness, density, evenness), and
physical structure (grass and overstory cover, shade heterogeneity). For patches to count
as suitable they must score Good or better from the collective indicators. Additionally,
each suitable patch must be at least 0.62 acres and belong to a subpopulation of at least
12.4 acres that is within 1 km of at least two other subpopulations. The rating scheme
draws directly from recommendations in the KBB federal recovery plan (USFWS 2003).
Indicator: Amount of suitable Karner blue habitat in the preserve
Poor <160 acres
Fair 160-319 acres
Good 320-639 acres
Very Good ≥640 acres
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SUMMARY TABLE
Key ecological
attribute

Size and Extent

Habitat amount

Patch size

Core area

Suitable Karner
blue butterfly
habitat

Indicator

Ratings
Poor

Fair

Good

Very
Good

current + restorable total
acreage

<1000

1000-1999

2000-8500

>8500

target area expressed as
percentage of APB study
area

<10

10-30

30-50

>50

mean patch area (acres)

<125

125-349

350-1200

>1200

smallest (acres) patch

<25

25-124

125-350

>350

individual patch area
minus the total edge
effect zone (in acres)

<70

70–150

151–280

>280

circular (Πr2) edge-free
area around the patch
center (in acres)

<70

70–150

151–280

>280

amount (acres) of suitable
Karner blue habitat

<160

160-320

320-640

>640

26

Albany Pine Bush Pine Barrens Viability Assessment
November 2008

LITERATURE CITED
Andrén, H. 1994. Effects of habitat fragmentation on birds and mammals in landscapes
with different proportions of suitable habitat. Oikos 71:355-366.
Arthur, S. M., W. B. Krohn, and J. R. Gilbert. 1989. Home range characteristics of adult
fishers. Journal of Wildlife Management 53:674-679.
Barnes, J. K. 2003. Natural History of the Albany Pine Bush. New York State Museum
Bulletin 502. New York State Biodiversity Research Institute, Albany, New York.
Beazley, K., L. Smandych, T. Snaith, F. MacKinnon, P. Austen-Smith, Jr., and P.
Duinker. 2005. Biodiversity considerations in conservation system planning: map-based
approach for Nova Scotia, Canada. Ecological Applications 15:2192-2208.
Bennett, A. F., J. Q. Radford, and A. Haslem. 2006. Properties of land mosaics:
implications for nature conservation in agricultural landscapes. Biological Conservation
133:250-264.
Bogan, D. A. 2004. Eastern coyote home range, habitat selection and survival in the
Albany Pine Bush landscape. M.S. Thesis. State University of New York at Albany,
Albany, NY.
Boulinier, T., J. D. Nichols, J. E. Hines, J. R. Sauer, C. H. Flather, and K. H. Pollock.
2001. Forest fragmentation and bird community dynamics: inference at regional scales.
Ecology 82:1159-1169.
Bried, J. T., B. D. Herman, and G. N. Ervin. 2007. Umbrella potential of plants and
dragonflies for wetland conservation: a quantitative case study using the umbrella index.
Journal of Applied Ecology 44:833-842.
Bried, J. T., and G. J. Edinger. 2009. Baseline floristic assessment and classification of
pine barrens vernal ponds. Journal of the Torrey Botanical Society (in press).
Burbidge, A. A., M. R. Williams, and I. Abbott. 1997. Mammals of Australian islands:
factors influencing species richness. Journal of Biogeography 24:703-715.
Cabeza, M., and A. Moilanen. 2001. Design of reserve networks and the persistence of
biodiversity. Trends in Ecology & Evolution 16:242-248.
Cowling, R. M., and W. J. Bond. 1991. How small can reserves be? An empirical
approach in Cape Fynbos, South Africa. Biological Conservation 58:243-256.
Crooks, K. R. 2002. Relative sensitivities of mammalian carnivores to habitat
fragmentation. Conservation Biology 16:488-502.

27

Albany Pine Bush Pine Barrens Viability Assessment
November 2008

Debinski, D. M., and R. D. Holt. 2000. A survey and overview of habitat fragmentation
experiments. Conservation Biology 14:342-355.
DeGraaf, R. M., and M. Yamasaki. 2001. New England Wildlife: Habitat, Natural
History, and Distribution. University Press of New England, Hanover, New Hampshire.
Dettmers, R. 2003. Status and conservation of shrubland birds in the northeastern US.
Forest Ecology and Management 185:81-93.
Diamond, J. 1975. The island dilemma: lessons of modern biogeographic studies for the
design of natural reserves. Biological Conservation 7:129-146.
Dirig, R. 1994. Historical notes on wild lupine and Karner blue butterfly at the Albany
Pine Bush, New York. Pages 23-36 in D. A. Andow, R. J. Baker, and C. P. Lane, editors.
Karner blue butterfly: a symbol of a vanishing landscape. University of Minnesota,
Minnesota Agricultural Experiment Station, miscellaneous publication 84-1994, pp. 2336.
Fahrig, L. 1998. When does fragmentation of breeding habitat affect population survival?
Ecological Modelling 105:273-292.
Fahrig, L. 2001. How much habitat is enough? Biological Conservation 100:65-74.
Flather, C. H., and M. Bevers. 2002. Patchy reaction-diffusion and population abundance:
the relative importance of habitat amount and arrangement. American Naturalist 159:4056.
Fleishman, E., D. D. Murphy, and P. F. Brussard. 2000. A new method for selection of
umbrella species for conservation planning. Ecological Applications 10:569-579.
Fleishman, E., D. D. Murphy, and R. B. Blair. 2001. Selecting effective umbrella species.
Conservation in Practice 2(2):17-23.
Foley, J. A., R. DeFries, G. P. Asner, C. Barford, G. Bonan, S. R. Carpenter, F. S.
Chapin, M. T. Coe, G. C. Daily, H. K. Gibbs, J. H. Helkowski, T. Holloway, E. A.
Howard, C. J. Kucharik, C. Monfreda, J. A. Patz, I. C. Prentice, N. Ramankutty, and P.
K. Snyder. 2005. Global consequences of land use. Science 309:570-574.
Forman, R. T. T., A. E. Galli, and C. F. Leck. 1976. Forest size and avian diversity in
New Jersey woodlots with some land use implications. Oecologia 26:1–8.
Gebauer, S. B., W. A. Patterson III, M. F. Droege, and M. M. Santos. 1996. Vegetation
and soil studies within the Albany Pine Bush Preserve: a landscape level approach.
Albany Pine Bush Preserve Commission, Albany, New York.

28

Albany Pine Bush Pine Barrens Viability Assessment
November 2008

Gittleman, J. L., and P. H. Harvey. 1982. Carnivore home-range size, metabolic needs
and ecology. Behavioral Ecology and Sociobiology 10:57–63.
Givnish, T. J., E. S. Menges, and D. F. Schweitzer. 1988. Minimum area requirements for
long-term conservation of the Albany Pine Bush and Karner Blue Butterfly: an
assessment. Report for Malcolm Pirnie, P.C. and the City of Albany. Albany, New York.
105 pp.
Grand, J., and S. Cushman. 2003. A multi-scale analysis of species-environment
relationships: breeding birds in a pitch pine-scrub oak (Pinus rigida-Quercus ilicifolia)
community. Biological Conservation 112:307-317.
Grand, J., and M. J. Mello. 2004. A multi-scale analysis of species-environment
relationships: rare moths in a pitch pine-scrub oak (Pinus rigida-Quercus ilicifolia)
community. Biological Conservation 119:495-506.
Grand, J., J. Buonaccorsi, S. A. Cushman, C. R. Griffin, and M. C. Neel. 2004. A
multiscale landscape approach to predicting bird and moth rarity hotspots in a threatened
pitch pine-scrub oak community. Conservation Biology 18:1063-1077.
Groom, M. J., and N. Schumaker. 1990. Evaluating landscape change: patterns of
worldwide deforestation and local fragmentation. Pages 24-44 in P. M. Kareiva, J. G.
Kingsolver, and R. B. Huey (Eds.) Biotic Interactions and Global Change. Sinauer,
Sunderland, Massachusetts.
Harrison, D. J., J. A. Bissonette, and J. A. Sherburne. 1989. Spatial relationships between
coyotes and red foxes in eastern Maine. Journal of Wildlife Management 53:181-185.
Kays, R. W., and A. A. DeWan. 2004. Ecological impacts of inside/outside house cats
around a suburban nature preserve. Animal Conservation 7:1-11.
Kelly, G. M. 1977. Fisher (Martes pennanti) biology in the White Mountain National
Forest and adjacent areas. PhD Dissertation. University of Massachusetts, Amherst.
Lambeck, R. J. 1997. Focal species: a multi-species umbrella for nature conservation.
Conservation Biology 11:849-856.
Laurance, W. F., and E. Yensen. 1991. Predicting the impact of edge effects in
fragmented habitats. Biological Conservation 55:77-92.
Laurance, W. F., T. E. Lovejoy, H. L. Vasconcelos, E. M. Bruna, R. K. Didham, P. C.
Stouffer, C. Gascon, R. O. Bierregaard, S. G. Laurance, and E. Sampaio. 2002.
Ecosystem decay of Amazonian forest fragments: a 22-year investigation. Conservation
Biology 16:605-618.

29

Albany Pine Bush Pine Barrens Viability Assessment
November 2008

Lindenmayer, D., R. J. Hobbs, R. Montague-Drake, J. Alexandra, A. Bennett, M.
Burgman, P. Cale, A. Calhoun, V. Cramer, P. Cullen, D. Driscoll, L. Fahrig, J. Fischer, J.
Franklin, Y. Haila, M. Hunter, P. Gibbons, S. Lake, G. Luck, C. MacGregor, S.
McIntyre, R. Mac Nally, A. Manning, J. Miller, H. Mooney, R. Noss, H. Possingham, D.
Saunders, F. Schmiegelow, M. Scott, D. Simberloff, T. Sisk, G. Tabor, B. Walker, J.
Wiens, J. Woinarski, and E. Zavaleta. 2008. A checklist for ecological management of
landscapes for conservation. Ecology Letters 11:78-91.
Morimoto, D. C., and F. E. Wasserman. 1991. Dispersion patterns and habitat
associations of Rufous-sided Towhees, Common Yellowthroats, and Prairie Warblers in
the southeastern Massachusetts pine barrens. The Auk 108:264-276.
Noss, R. F. 1987. Protecting natural areas in fragmented landscapes. Natural Areas
Journal 7:2-13.
Noss, R. F., and L. D. Harris. 1986. Nodes, networks, and MUMs: preserving diversity at
all scales. Environmental Management 10:299-309.
Panzer, R., and M. W. Schwartz. 1998. Effectiveness of a vegetation-based approach to
insect conservation. Conservation Biology 12:693-702.
Parkes, D., G. Newell, and D. Cheal. 2003. Assessing the quality of native vegetation: the
„habitat hectares‟ approach. Ecological Management & Restoration 4:S29-S38.
Parr, C. L., and A. N. Andersen. 2006. Patch mosaic burning for biodiversity
conservation: a critique of the pyrodiversity paradigm. Conservation Biology 16:16101619.
Paton, P. C. 1994. The effect of edge on avian nest success: how strong is the evidence?
Conservation Biology 8:17-26.
Pickett, S. T. A., and J. N. Thompson. 1978. Patch dynamics and the design of nature
reserves. Biological Conservation 13:27-37.
Possingham, H. P., K. A. Wilson, S. Andelman, and C. H. Vynne. 2006. Protected areas:
goals, limitations, and design. Pages 509-533 in M. J. Groom, G. K. Meffe, and C. R.
Carroll (Eds.) Principles of Conservation Biology, 3rd edition. Sinauer Associates, Inc.,
Sunderland, Massachusetts, USA.
Prendergast, J. R., R. M. Quinn, J. H. Lawton, B. C. Eversham, and D. W. Gibbons.
1993. Rare species, the coincidence of diversity hotspots and conservation strategies.
Nature 365:335-337.
Radford, J. Q., A. F. Bennett, and G. J. Cheers. 2005. Landscape-level thresholds of
habitat cover for woodland-dependent birds. Biological Conservation 124:317-337.

30

Albany Pine Bush Pine Barrens Viability Assessment
November 2008

Renjifo, L. M. 1999. Composition changes in a sub-Andean avifauna after long-term
forest fragmentation. Conservation Biology 13:1124-1139.
Robbins, C. S., D. K. Dawson, and B. A. Dowell. 1989. Habitat area requirements of
breeding forest birds of the middle Atlantic states. Wildlife Monographs 103:1–34.
Roberge, J.-M., and P. Angelstam. 2004. Usefulness of the umbrella species concept as a
conservation tool. Conservation Biology 18:76-85.
Rodrigues, A. S. L., and K. J. Gaston. 2002. Optimization in reserve selection
procedures: why not? Biological Conservation 107:123-129.
Samson, F. B., F. L. Knopf, and W. R. Ostlie. 2004. Great Plains ecosystems: past,
present, and future. Wildlife Society Bulletin 32:6-15.
Saunders, D. A., R. J. Hobbs, and C. R. Margules. 1991. Biological consequences of
ecosystem fragmentation: a review. Conservation Biology 5:18-32.
Schlossberg, S., and D. I. King. 2008. Are shrubland birds edge specialists? Ecological
Applications 18:1325-1330.
Schlossberg, S., and D. I. King. 2009. Modeling animal habitats based on cover types: a
critical review. Environmental Management (in press).
Schwartz, M. W. 1999. Choosing the appropriate scale of reserves for conservation.
Annual Review of Ecology and Systematics 30:83-108.
Shugart, H. H., and D. C. West. 1981. Long-term dynamics of forest ecosystems.
American Scientist 69:647-652.
Stamps, J. A., M. Buechner, and V. V. Krishnan. 1987. The effects of edge permeability
and habitat geometry on emigration from habitat patches. American Naturalist 129:533552.
[USFWS] U.S. Fish and Wildlife Service. 2003. Final Recovery Plan for the Karner Blue
Butterfly (Lycaeides melissa samuelis). U.S. Fish and Wildlife Service, Fort Snelling,
Minnesota.
Vickery, P. D., M. L. Hunter Jr., and S. M. Melvin. 1994. Effects of habitat area on the
distribution of grassland birds in Maine. Conservation Biology 8:1087-1097.
Wagner, D. L., M. W. Nelson, and D. F. Schweitzer. 2003. Shrubland Lepidoptera of
southern New England and southeastern New York: ecology, conservation, and
management. Forest Ecology and Management 185:95-112.

31

Albany Pine Bush Pine Barrens Viability Assessment
November 2008

Wei, Y., and H. M. Hoganson. 2005. Landscape impacts from valuing core area in
national forest planning. Forest Ecology and Management 218:89-106.
Wilcove, D. S., C. H. McLellan, and A. P. Dobson. 1986. Habitat fragmentation in the
temperate zone. Pages 237-256 in M. A. Soulé (Ed.). Conservation Biology: The Science
of Scarcity and Diversity. Sinauer Associates, Sunderland, Massachusetts, USA.
Woodward, A. A., A. D. Fink, and F. R. Thompson III. 2001. Edge effects and ecological
traps: effects on shrubland birds in Missouri. Journal of Wildlife Management 65:668675.

32

Albany Pine Bush Pine Barrens Viability Assessment
November 2008

III. Fragmentation & Edge Effects
 Habitat fragmentation, or the process of dividing contiguous habitat into smaller,
isolated patches (Fahrig 2003), is one of the most productive areas of study in
conservation biology (Fazey et al. 2005). Fragmentation may greatly exacerbate
the negative biological effects of habitat loss alone (Saunders et al. 1991, Hanski
& Ovaskainen 2000). However, whereas habitat loss nearly always results in
fewer species, smaller populations, and increased risk of extinction (Diamond
1975), fragmentation may have positive effects on some species, such as “edge
specialists”.
 Fragmentation increases extinction risk (Wilcove 1987, Reed 2004), not only via
direct effects like blocking dispersal but also by facilitating threats like exotic
plant invasions (Lonsdale 1999, Schmidt & Whelan 1999, Laurance et al. 2002).
This means effects of fragmentation are not always clear or linear, such as
disruptions in insect pollinator services (Jennersten 1988), but rather may show
changes only at extreme thresholds or peaks at intermediate levels of disturbance
(Fahrig 2003).
 Fragmentation may limit contiguous area-demanding apex predators, leading to
subsidized feeding by mesopredators (e.g., raccoons, domestic cats) and overpredation on native fauna (Crooks & Soule 1999, Odell & Knight 2001, Kays &
DeWan 2004, Manley et al. 2006). Nest parasitism and edge-predation all tend to
increase with level of fragmentation (Andren & Angelstam 1988, Paton 1994,
Robinson et al. 1995, Schmidt & Whelan 1999), but edge species like robins, blue
jays, and brown-headed cowbirds are favored by fragmenting features (Hickman
1990, Miller et al. 1998).
 Fragmentation can cause changes in environmental conditions along habitat
margins or edges, popularly known as “edge effects” (Murcia 1995, Fagan et al.
1999). There are many different types of sharp boundaries (“edges”) between
patches and changes in biological and physical conditions across those boundaries
(Ries et al. 2004, Harper et al. 2005), but there are few studies of edge effects in
non-forested ecosystems (Lindenmayer et al. 2008).
 A series of studies in a southeastern Massachusetts pine barrens suggest that
landscape level environmental factors may influence animal abundance and
distribution more than finer spatial scales (Grand & Cushman 2003, Grand &
Mello 2004, Grand et al. 2004). Also at the landscape scale, fragmenting features
like roads may have significant negative effects on pine barrens plant diversity
and recruitment (Gill 1997, Brosofske et al. 1999).
 It is ecologically tempting but impractical to conceptualize the APB landscape as
a series of species-specific habitat gradients. Therefore, pine barrens conservation
assessment and management must “cast a wide net” and base fragmentation
33

Albany Pine Bush Pine Barrens Viability Assessment
November 2008

thresholds on the most area-demanding or dispersal-limited rare animals
(Lambeck 1997).
 Lindenmayer et al. (2008) observed that “connectivity remains one of the most
difficult areas of landscape conservation” in terms of measurement and defining
the appropriate scale. Several dozen measures of fragmentation are used in
practice (McGarigal et al. 2002). These measures describe habitat configuration
and not habitat loss per se (Fahrig 2003).
 Of the numerous potential fragmentation attributes (Noss 1999, McGarigal et al.
2002), some of the most reliable and simplest are suggested here: patchiness,
patch isolation distance (nearest-neighbor connectivity), and perimeter/area ratio.
A variety of edge effects (roads, trails, residential) are proposed since species
sensitivity to edge may vary by edge type (e.g., Suarez et al. 1997). Conceptual
foundation for the edge effect attribute is captured in the „multiple-use-module‟, a
tiered strategy of reserve design calling for buffer habitats that insulate core areas
from the developed landscape (Noss & Harris 1986).

Patchiness
Rationale: The process of fragmentation changes habitat configuration in part by
increasing the number of patches (Fahrig 2003, Watling & Donnelly 2006). Despite the
unresolved SLOSS debate for reserve networks (Diamond 1975, Soule & Simberloff
1986, Burkey 1989, Schwartz 1999), the proposed indicator assumes that a “single large”
patch is better than “several small” patches in a single reserve. However, if habitat and
biota are finely distributed over numerous small patches, then perhaps maximizing
quality of existing patches and trying to prevent further fragmentation should be the
focus. With this line of thought, current patchiness of the APB is used to anchor the
rating scheme at „Good‟. At each monitoring event, the current patchiness resets to Good,
regardless of whether it was Poor, Fair, or Very Good at the prior time step. The other
category ratings follow the assumption that less patchiness is better. This does not mean
that creating new patches of pine barrens would be undesirable, only that we do not want
to fragment existing patches. The analyst can decide whether to rate increased patchiness
as „Fair‟ or „Poor‟, and may instate rules like „Fair‟ will be any increase in current
patchiness and „Poor‟ will be a doubling of current patchiness. In deciding between
„Poor‟and „Fair‟, it is advised that analysts try each option in turn to assess whether it
may affect the overall pine barrens rating from all indicators combined.
Indicator: number of target patches, where patches are delineated by obvious
fragmenting features like roads
Poor increase existing P
Fair increase existing P
Good maintained patchiness (P)
Very Good reduce P
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Limitations
 We are assuming that “single large” is better than “several small” despite the
unresolved SLOSS debate and its emphasis on reserve networks rather than
single reserves (Soule & Simberloff 1986, Schwartz 1999). In contiguous
habitat, disease and exotic species may spread more easily and catastrophes may
have more lasting impacts.
 Landscape connectivity, or physical linkages of vegetation cover types in the
landscape, ignores species-specific and functional linkages at multiple scales
(Lindenmayer & Fischer 2007).

Patch isolation distance
Rationale: Distance between habitat patches is an important feature of landscape
structure, equilibrium dynamics, and biodiversity loss (Boulinier et al. 2001, Fahrig
2003), and therefore a necessary component of reserve design and management (Schultz
1998). Connectivity will likely influence the regenerative capacity and long-term survival
of remnant vegetation in the APB (Cunningham 2000). A variety of distances between
same seral stages and same age-classes will more likely benefit dispersive species
adapted to particular seral stages and/or age-classes (Givnish et al. 1988). Because of the
naturally occurring spatial interspersion of target community types and age-classes in the
APB, preserve management on multiple time and spatial scales will offer greatest niche
variety and best promote a characteristic and diverse species mix.
Many factors control an animal‟s use of fragmented habitat, including corridors
(physiognomy, length, width), stepping stones (amount, density, configuration, edge
types), species perceptions, population density, and amount of contrast between matrix
habitat and suitability of patches and corridors (Fahrig 2003). Corridors may alleviate
isolation but their value, like response to fire, is species specific and often unclear
(Clinchy 1997, Beier & Noss 1998). In general it is probably safe to assume that
corridors will have positive or neutral effects in pine barrens landscapes like the APB.
Smaller animals tend to be more dispersal-limited than larger ones, so insects are
a good focal taxon (Lambeck 1997) for thresholds. Research on temperate-centered
Lepidoptera has led to a general recommendation that inter-patch distances should not
exceed 1 km unless connected by corridors (Smallidge & Leopold 1997); corridors may
enhance inter-patch movement of open-habitat butterfly species (Haddad & Baum 1999).
As a U.S. federally endangered species, the Karner blue butterfly is a flagship for
conservation and management in the APB, with flight capacity (average <1000 m
dispersal, average <200 m lifetime movement) typical of other butterflies. Since a major
conservation goal for the APB is to establish a viable Karner blue metapopulation in
native barrens habitat, patches of pine barrens should be arranged within the typical
maximum dispersal distance of this species (~1 km; USFWS 2003). The lower limit of
the „Good‟ threshold is the state and federal cutoff for separating Karner blue
subpopulations and helps ensure that occupied habitat is not clustered too tightly. The
scorecard analyst should consider the amount of variation around point estimates
(arithmetic mean) – the more distance variation the better (theoretical worst-case scenario
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is mean ± zero), consistent with the prediction that more heterogeneity will help
maximize biodiversity in this landscape (Givnish et al. 1988).
Indicator: mean nearest-neighbor distance (in kilometers) among target patches
Poor >2 km (point estimate)
Fair 1–2 km (point estimate)
Good 0.2–1 km (contains point estimate but not 95% confidence limits)
Very Good 0.2–1 km (contains point estimate and 95% confidence limits)
Limitations
 Nearest-neighbor connectivity measures distance to a single patch, which may be
unreliable (overly simplistic) because it ignores the proximity of other
neighboring patches (Bender et al. 2003). Furthermore, animal perceptions of
“distance” may vary with context, thus connectivity measures that account for
animal mobility, patch size, and patch arrangement may be more meaningful. For
example, when inter-patch distance exceeds movement capacity and transient
habitat forms a linear unbroken strip through the matrix, “corridor distance” may
prevail. But when inter-patch distance is less than movement capacity and
transient habitat is a network of small patches, “stepping stone distance” may
prevail (Haddad 2000).
 Patch isolation distance within the APB landscape obviously ignores the
landscape‟s connectivity to other natural areas. A fundamental tenet of island
biogeography and predicting how many species a preserve can hold is how
connected that preserve is to other preserves (Diamond 1975).
 Patch isolation is not so much a measure of habitat fragmentation as it is a
measure of the lack of habitat in the landscape surrounding the patch (Fahrig
2003). The monitoring scheme may need an explicit matrix effect, taking into
account barrier features that may place serious constraints on even the smallest
inter-patch distances (see Laurance et al. 2002).
 Area-based isolation metrics (e.g., proximity index) and accounting for factors
like patch shape and matrix hostility may work better at predicting animal
dispersal than nearest-neighbor distance (Bender et al. 2003).
 Amphibians and reptiles may be particularly sensitive to pine barrens
fragmentation and may demand more conservative distance thresholds than flying
insects.

Perimeter/area ratio
Rationale: Efforts at reserve design continue to emphasize overall size and shape, as
island biogeography theory intended (MacArthur & Wilson 1967). Long thin reserves
have higher edge-to-area ratio (less core area; Laurence & Yensen 1991) and are more
sensitive to edge effects and weed/pest invasions (Fagan et al. 1999), thus compact or
circular dimensions are preferred.
A reasonable goal, both ecologically and operationally, is to minimize the overall
reserve boundary length. A circle is the most compact shape possible, so it makes sense
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to weigh boundary length against this theoretical minimum perimeter/area ratio. The
suggested measure is the ratio of the total patch boundary length to the circumference of
a circle with the same area as the patches combined (Possingham et al. 2000):
boundary length
2   area

The higher the ratio the more fragmented the reserve; values approaching 1 indicate
increasingly compact or clustered pine barrens area (i.e., approaching the shape of a
circle).
Indicator: ratio of total patch boundary length to the theoretical minimum
perimeter/area ratio (R)
Poor increase R
Fair increase R
Good ≤ current R
Very Good 1 (theoretical)
The „Good‟ rating of „≤ current R‟ defines a goal of maintaining or improving the current
R. The analyst can decide whether raising R deserves a „Fair‟ or „Poor‟ rating. For
example, less than 25% increase from current R might be taken as „Fair‟ and more than
25% increase might be taken as „Poor‟. As with „patchiness‟, it is advised that the analyst
try the „Fair‟ and „Poor‟ options in turn to assess whether it may affect the overall pine
barrens rating (i.e., all indicators combined).

Edge effects
This section builds a rationale for edge effect distances off roads, trails, and residential
property. Thresholds were incorporated into the „Core area‟ attribute for Size & Extent,
but are more appropriately explained as part of Fragmentation & Edge Effects to
distinguish the effects from habitat loss per se (reviewed in Fahrig 2003).
Roads
Roads may divide metapopulations, reducing gene flow and creating less stable and more
vulnerable subpopulations (Mader 1984, Wiens 1996). Noise, visual stimuli, pollution,
direct mortality, and movement inhibition are some of the many adverse consequences of
roads. Highway noise, for example, interferes with reproductive vocal communication in
birds and makes it more difficult for deer to detect predators (Reijnen et al. 1995, Forman
& Deblinger 2000). Landscapes with extensive roads and/or high traffic volume will
interfere with complex movement behavior in herpetofauna (Fahrig et al. 1995, Findlay
& Houlahan 1997, Hels & Buchwald 2001, Houlahan & Findlay 2003, Cushman 2006,
Eigenbrod et al. 2008, Shepard et al. 2008).
Reijnen et al. (1995) studied the zone of influence around roads and found lower
breeding bird densities closer to roads than farther away. They measured noise loads and
visibility of cars in deciduous and coniferous woodland types throughout the Netherlands.
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Traffic density in their deciduous study areas ranged from 8,000 to 61,000 cars per day,
and in coniferous study areas from 29,000 to 69,000 cars per day. Approximately 25% of
41 species showed significantly lower densities near roads, with noise having a stronger
effect than visibility. Effect distances (distance from road to point of significantly
reduced bird population density) varied greatly by species ranging from 40 to 1,500 m
and 70 to 2,800 m at 10,000 and 60,000 cars per day, respectively, in deciduous forest,
and from 50 to 790 m and 100 to 1,750 m at these car densities in coniferous forest.
Forman & Deblinger (2000) studied the “road-effect zone” along a 25 km stretch
of a four-lane divided highway in the outer and middle suburbs west of Boston,
Massachusetts. They estimated key road effects coming from stream alteration and
wetland drainage, road salt, planted roadside exotics, moose and salamander corridor
blockage, habitat avoidance by forest and grassland birds, and roadkills of deer. The
estimated road-effect zone extended at least 100 m out for plant invasions to hundreds of
meters and several kilometers out for road salt contamination, traffic noise interference of
bird communication, and disruption of habitat suitability and travel corridors for large
mammals. Combining all these factors the authors estimated a mean ecological effect
distance of about 300 m from the edge of the road surface, with the area affected being
about 0.6 km2 km-1 of road length.
Traffic volumes on major roads in the APB fall within range of the Dutch and
USA studies (Reijnen et al. 1995, Forman & Deblinger 2000). Annual average daily
traffic (AADT) estimates along Rt. 155 from Rt. 20 to Washington Avenue Extension
were 20,970 (in year 2005), 20,630 (2001), 20,390 (1998), and 20,100 (1995) vehicles
per day. Estimates from Washington Avenue Extension to Rt. 5 were 28,040 (2004),
18,320 (2000), and 25,090 (1997) vehicles per day. Along Rt. 20 from Rt. 146 (at the
Stewart‟s Shop) to Rt. 155, AADT estimates were 41,870 (2005), 28,340 (1999), 25,310
(1996), and 25,950 (1995) vehicles per day. Along Interstate 90, including a 6.5 mile
stretch west from the I90/I87 interchange, AADT estimates were 57,545 (2005), 62,550
(2004), and 60,740 (2002) vehicles per day (data source: 2005 Traffic Data Report for
New York State, New York State Department of Transportation). The high traffic volume
on these roads is similar to the situation studied in Reijnen et al. (1995) and Forman &
Deblinger (2000).
A conservative buffer width was set based on the upper range of effect distances
observed for a volume of 60,000 cars per day. Because many taxa in the Dutch study do
not overlap with APB taxa, except for a few genera (Buteo hawks, Parus titmice,
Scolopax woodcocks, Troglodytes wrens), the median value in the confidence range
reported for all species combined (11 in deciduous woodland, 5 in coniferous woodland)
was used. Medians at the 60,000 car density were averaged to a 340 m effect distance
from Rt. 155, Rt. 20, and I95, and medians at the 10,000 car density were averaged to a
150 m effect distance from minor roads. This effect range includes the smaller effect
distances and the rough overall effect (~300 m) reported in the Massachusetts study.
Indicator for core area: mean area of target beyond 340 m from major roads (Rt. 155, Rt.
20, I95) and 150 m from minor roads (all other paved travel corridors)
Limitations

38

Albany Pine Bush Pine Barrens Viability Assessment
November 2008

 Traffic flows and thus noise loads, etc vary by road across the APB. Reijnen et al.

(1995) modeled fixed car speeds of 120 km/hr (75 miles/hr), thus the effect
distances might be relevant to I90 but are less applicable to smaller roads.
Additionally, their study area had ~70% woodland cover adjacent to the road
system, whereas adjacent woodland cover varies across the vast APB road
network.
 Population density of the most sensitive forest-interior and grassland bird species
may be reduced out to a kilometer from main roads (Reijnen et al. 1995). This
suggests that the 340 m distance may be too short. In Massachusetts, six years
(1993–1998) of breeding-season records for bobolinks and meadowlarks suggest
that breeding is less likely or more irregular at sites within approximately 1 km of
main roads (Forman & Deblinger 2000). Also, the scale of road effects for
amphibians breeding in vernal pools and pine barrens vernal ponds may be much
larger (e.g., >500 m scale of effect; Vos & Chardon 1998, Eigenbrod et al. 2008)
than the current thresholds allow.
 Road ecology research has focused mainly on traffic and noise emissions, but
some animals are deterred by the road surface itself (McGregor et al. 2008), thus
measures of road density (Vos & Chardon 1998, Rytwinski & Fahrig 2007) may
be informative in landscape viability assessment.
 Forman & Deblinger (2000) stress that the road effect zone is highly asymmetric;
the proposed indicator assumes a symmetric effect.

Trails
Human recreation may accelerate the decline of animal diversity and populations (Garber
& Burger 1995, Reed & Merenlender 2008). The draft recreation management plan for
the APB acknowledges the negative effects of trails, both in their direct use (by hikers,
etc) and as conduits for plant invasions and barriers to animal movement. Trail area of
influence on wildlife can be significant even for seemingly benign activity, such as hiking
(Gutzwiller et al. 1994, Taylor & Knight 2003).
Ideally, at least 150 acres of pine barrens should remain after subtracting a 75 m
edge effect on both sides of trails. This effect distance is drawn from the estimated area
of influence of passive recreation on breeding birds, small mammals, and ungulates
(Miller et al. 1998, Taylor & Knight 2003, Lenth et al. 2008).
Indicator for core area: mean area of target beyond 75 m from hiking trails and fire
breaks
Limitations
 Intensity and type of recreation varies by trail in the APB, but since no data are
available to differentiate the effect, all trails are treated with equal weight.
 Location of the trail through the patch is ignored. For example, a trail that bisects
a patch and leaves behind 300 acres (after subtracting the zone of influence) may
have stronger fragmentation effects than if the trail ran closer or tangential to the
patch edge.
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Residential
Some edge effects are specific to residential development, such as domesticated animal
disturbance. Not surprisingly domestic cat density is controlled more by human density
than prey density (Sims et al. 2008), thus in urban settings these animals may pose a
serious threat. The strongest evidence for edge effects in terms of bird depredation is for
distances <50 m (reviewed by Paton 1994). For example, human-sensitive bird species
showed lower densities 30 m compared to 180 m from houses in a Colorado shrub-oak
community (Odell & Knight 2001). In the APB, the vast majority of house cat activity
occurs within 50 m of the home residence (Kays & DeWan 2004). This was also the
midpoint of an edge effect range shown to lower pitch pine seedling growth and
survivorship in the APB (Gill 1997).
Indicator for core area: mean area of target beyond 50 m from residential edge
Limitations
 The 50 m effect distance has general and APB-specific support (Patton 1994,
Kays & DeWan 2004), but nesting site patterns may be species-specific within
this distance and one should not assume that nest predation decreases
monotonically with distance (Woodward et al. 2001).
 The 50 m effect distance may not buffer against other potential disturbances (to
wild animals) of residential development, like noise and light pollution.
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Fragmentation and Edge Effects

SUMMARY TABLE
Key ecological
attribute

Indicator

Patchiness (P)

Ratings
Poor

Fair

Good

Very
Good

number of
patches

increase P

increase P

current P

reduce P

Patch isolation
distance

mean nearest-neighbor
distance (km) among
target patches

>2

≤2

≤1

NA

Perimeter/area
ratio (R)

boundary length ÷
[2×√(π×area)]

increase R

increase R

≤ current R

1
(theoretical)

Road effect zone

Trail effect zone
Residential
effect zone

mean area (acres) of
target beyond 340 m from
major roads and 150 m
from minor roads
mean area (acres) of
target beyond 100 m from
hiking trails and fire
breaks

used in „Core area‟ attribute

mean area (acres) of
target beyond 50 m from
residential edge
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IV. Prescribed Fire Regime
“Pyrodiversity begets biodiversity”
– Martin & Sapsis (1992)
 An intact “natural” disturbance regime is critical to ecosystem-based conservation
(Groves et al. 2002, Bengtsson et al. 2003). Pine barrens of the northeastern U.S.
are a prime example of habitat dependant on disturbance, and active management
is needed to protect the species relying on these systems (Litvaitis 2003).
Reserves like the APB should be managed as a dynamic rather than static system
(sensu Bengtsson et al. 2003) where natural disturbance regimes are simulated on
a landscape scale.
 It is generally held that more fire regime patchiness and heterogeneity (e.g., patch
mosaic burning) is better in fire-prone conservation areas (Parr & Andersen
2006). Indeed, no single management regime will benefit all species (Swengel
1998, 2001).
 The pine barrens landscape is homogeneous with respect to type of disturbance:
fire is the key driver of pine barrens vegetation (Brosofske et al. 1999). However,
acute fire effects vary among species and depend on such fire characteristics as
flame lengths, severity, and frequency, and environmental conditions like fuel
type/amount, temperature, weather, and season (Jordan et al. 2003).
 Fire is not the only disturbance facilitating early succession: land clearing for
agriculture has helped create and shape the distribution of northeastern U.S.
shrublands (Lorimer & White 2003). Motzkin et al. (2002) postulate that
traditional agricultural practices like sheep grazing “…may achieve many
ecological objectives that are similar to prescribed summer burns”.
 Historical-geographical science is critical to contemporary understanding of
natural systems (Foster 2002), and provides important perspective in guiding
ecological management towards goals to restore and maintain natural ranges of
variation (Aplet & Keeton 1999, Landres et al. 1999, Swetnam et al. 1999).
Current ecological patterns and processes in northeastern U.S. pine-oak barrens
are highly modified from that which occurred historically (Lorimer & White
2003), confusing our interpretation of historical vs. contemporary context. For
example, centuries of woody species suppression by New England farmers may
profoundly affect modern and future sand plains development (Motzkin et al.
1996, 2002). In the APB, fire-driven successional changes likely interact with
variation in surficial deposits and historical land use disturbance (Gebauer et al.
1996, Finton 1998). Despite the complexity, historical ecologists advise that past
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and present dynamics must both be appreciated to effectively manage pine-oak
barrens and achieve particular thresholds (Motzkin et al. 1999).
 There are two big logistical problems with relying on historical fire regimes: (1)
fire records tend to be sparse and fragmented, and (2) landscapes like the APB are
situated in densely populated areas where concern for human safety outstrips
concern for nature. The latter problem is a direct result of rapid and widespread
human population growth through the 20th century (Fahey & Reiners 1981,
Motzkin et al. 1996).
 Many landscapes have been altered to points where historic rules are no longer
appropriate or achievable (Lindenmayer et al. 2008), thus a paradigm shift
towards embracing and promoting resilience of novel systems may warrant
consideration (Egan & Howell 2001, Seastedt et al. 2008). Furthermore, the
general emphasis on natural ranges of variability and viability as a basis for
management (Aplet & Keeton 1999, Landres et al. 1999) may need balanced
appreciation of cultural practices as environmental drivers in historically modified
landscapes (Swetnam et al. 1999).
 Periodic fire sustains key components of the system while reducing fuel loads and
chances for catastrophic wildfire. The following fire regime attributes (refugia,
size, return interval, seasonality) are consistent with those selected by Noss
(1999) for monitoring natural fire suppression in forests. They also overlap with
the comprehensive fire management program in Kruger National Park, which
recommends setting “thresholds of concern” for total percentage of area burned,
desired patch-size frequency distribution, and seasonal fire distribution (Parr &
Andersen 2006).

Refugia
Rationale: To drive the ecosystem renewal cycle there must be areas of the landscape
untouched by disturbance (Holling 1986, Bengtsson et al. 2003). Portions of contiguous
habitat should remain untouched during a fire season to allow refugia and post-fire
community assembly (Schultz & Crone 1998, Harper et al. 2000). Moderate intensity,
patchy fires at 5–10 year returns are likely to leave refugia for fire-sensitive plants and
insects while still occurring frequently enough to reduce fuel loads that feed severe fires.
Many groups of specialized organisms benefit from permanent non-fire refugia or
patchy fires that leave unburned refugia (Harper et al. 2000, Panzer 2003, Swengel &
Swengel 2006). Swengel (1996) recommended sparing 80% of sites in grassland
management areas to promote Lepidoptera. Panzer (2002) endorsed this threshold as a
rule of thumb in managing for prairie insects. It should be noted, however, that unburned
matrix quality (e.g., dead wood availability) and not simply amount of refugia may be a
major limiting factor to pyrophilous insect populations (Saint-Germain et al. 2008).
Some butterflies may respond more favorably (higher abundance) to occasional
large wildfire than to rotational prescribed burning (Swengel 1998), and several lycaenid
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species appear to be negative responders even when prescriptions mimic known historical
regimes (New 1993). Schultz & Crone (1998) modeled effects of prescribed fires on
persistence of the Fender‟s blue butterfly in Oregon. Their simulation included return
intervals of 1–5 years with 12.5–50% of patch area burnt in one fire. They recommended
burning one-third of the butterfly‟s habitat every year or every two years.
Using the above studies as a guide (Swengel 1996, Schultz & Crone 1998), the
proposed ratings assume that one-third burned and two-thirds unburned habitat, for
individual patches or across the target as a whole, is ideal (Very Good). The other ratings
are gradual departures from the ideal range.
Indicator: Seasonal amount (%) of spared (unburned) habitat
Poor <25 or >90
Fair 25-50 or 80-90
Good 50-60 or 70-80
Very Good 60-70

Individual fire size
Rationale: A survey of historical fire records by The Nature Conservancy (as cited in
Givnish et al. 1988) suggests that individual fires burned as much as 1,200 acres in the
APB; Zaremba et al. (1991) reference a fire that burned thousands of APB acres in 1854.
From 1968 to 1987, fires burned a cumulative total of 3,590 acres over 2,500 acres of the
APB study area, but 22 of the 33 fires reported during this time were only an acre or less.
The remaining 11 “large” fires averaged 326 acres (95% C.I. = 140 to 554 acres based on
10,000 bootstrap replicates). Unfortunately, these are small sample sizes and the accounts
do not make it clear whether the fires were naturally ignited and self-regulated.
In contrast to APB, the Long Island Central Pine Barrens core area has 144
unambiguous fire size estimates dating back to 1931 (Jordan et al. 2003), the
Shawangunk Mountains record includes 107 fires from 1842 to 1989 (Hubbs 1995), and
the New Jersey Pinelands record includes annual average fire size from 1906 through
1976 (Forman & Boerner 1981). It seems more prudent to base thresholds on the detailed
records from these other sites than use the sparsely documented local fire history. The
Montague Sand Plain in Massachusetts is closest to the APB and has a fire incidence
record from 1928 to 1994, but size is reported for only 15 fires (Motzkin et al. 1996).
Between 1931 and 1994 in the 12,503 acre core area of the Long Island Central
Pine Barrens, average fire size was 365.7 acres and actual fires were expected within a
range of 199.8 to 622.5 acres 95% of the time (based on 10,000 bootstrap replicates).
Excluding one extremely large fire (burned 15,000 acres) as an outlier, the average fire
size drops to 263.4 acres with the 95% error margin reduced to 186.8–369.2 acres.
Adjusting these fire sizes to the spatial extent of current Commission-owned lands in the
APB, via:
N

 F  12,503  3,010  N , where F is the size of the ith fire and N = 143 fires
i 1

i
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we might expect an average fire size of 63.4 acres and the range 44.6 to 89.7 acres to
contain actual fire sizes 95% of the time. This might be viewed as the acceptable range
(„Good‟), meaning annual mean fire size should fall within this range. Assuming the most
ecologically productive or at least typical fire sizes lie closer to the center of the range
rather than near the limits, the desirable range (Very Good) was set at:

89.7  44.6 89.7  44.6

 67.2  11.3  55.9 , 78.5
2
4
Thresholds for Good, Fair, and Poor were set by progressively adding and subtracting
11.3 starting from the Very Good limits, ending at <33.2 or >101.1 acre Poor sized fires.
Indicator: Long Island-based annual mean individual prescribed fire size (acres)
Poor <33.2 or >101.1
Fair 33.2-44.5 or 89.7-101.1
Good 44.6-55.9 or 78.6-89.6
Very Good 56.0-78.5
The Shawangunk Mountains hosts a fire landscape of dwarf pine ridges and pitch
pine-oak-heath rocky summits. Most (89%) of the 107 fire records come from the
~58,500 acre northern “firesheds” (Hubbs 1995). Seventy-eight of these fires were
assigned at least a categorical size class of <0.25, 0.25–9.9, 10.0–99.9, or ≥100 acres (see
figure below). Fires with “exact” size information (58 fires) ranged from <1 acre to over
7,400 acres. Of these, 31 fires burned 100 acres or more, including 14 fires over 500
acres and nine fires over 1,000 acres. Average fire size was 618.7 acres (95% C.I. = 272.0
to 1059.2 from 10,000 bootstrap replicates). Adjusting this fire size to the spatial extent
of current Commission-owned lands in the APB, via:
N

 F  58,500  3,010  N , where F is the size of the ith fire and N = 58 fires
i 1

i

we might expect an average fire size of 31.8 acres and the range 14.0 to 54.5 acres to
contain actual fire sizes 95% of the time (i.e., the acceptable or Good range). Using the
same logic as for the Long Island ratings, the Very Good range becomes:

54.5  14.0 54.5  14.0

 34.3  10.1  24.1 , 44.4
2
4
Thresholds for Good, Fair, and Poor were set by progressively adding and subtracting
10.1 starting from the Very Good limits, ending at <3.9 or >64.6 acre Poor sized fires.
Indicator: Gunks-based annual mean individual prescribed fire size (acres)
Poor <3.9 or >64.6
Fair 3.9–13.9 or 54.6–64.6
Good 14.0–24.0 or 44.5–54.5
Very Good 24.1–44.4
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Shawangunk Mountains fire size frequency distribution over nearly 150
years (1842–1989). Data from Hubbs (1995).
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According to Forman and Boerner (1981), mean annual fire size declined
exponentially during 1906–1976 in the New Jersey Pinelands. There was sharp contrast
before and after 1940, with 89% of post-1940 averages at or below 10 ha (12.4 acres).
Mean annual fire size was at or below 10 ha in over 50% of the 71 year study period.
Fires averaged 112.4 ± 20.3 acres annually pre-1940 and 15.8 ± 3.2 acres post-1940.
Mean annual fire size was coarsely estimated over the 70 year study period using the
plotted data and midpoints of 5 ha increments along the y-axis (2.5, 7.5, 12.5,…97.5) in
Fig. 4 of Forman and Boerner (1981). This yielded a mean of 58.6 acres (95% C.I. = 38.5
to 66.7 from 10,000 bootstrap replicates). Using the same logic as before, the Very Good
range becomes:

66.7  38.5 66.7  38.5

 52.6  7.1  45.5 , 59.7
2
4
Thresholds for Good, Fair, and Poor were set by progressively adding and subtracting 7.1
starting from the Very Good limits, ending at <31.3 or >73.9 acre Poor sized fires.
Indicator: New Jersey-based annual mean individual prescribed fire size (acres)
Poor <31.3 or >73.9
Fair 31.3-38.3 or 66.9-73.9
Good 38.4-45.4 or 59.8-66.8
Very Good 45.5-59.7
Limitations
 The New Jersey scheme is least reliable because it is not scaled to the APB
preserve area.
 The APB is a much different topographic landscape than the coastal plain Long
Island and New Jersey sites and the mountainous Shawangunks. There are further
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differences in fuel types, soil characteristics, and weather patterns (e.g., Long
Island gets more precipitation and higher mean temperatures than APB).
The fire history of each site is incomplete (although probably more complete than
for APB) and one should not assume that available records provide fully
representative samples. Hubbs (1995) warns that “many important records of
Shawangunk fires have been destroyed or are missing, including most official fire
reports”.
The measurements ignore possible seasonal (growing vs. dormant) differences in
fire size. For example, recorded fire history of the Shawangunks indicates that
relatively large fires (100 acres or more) were more common in spring and
summer than in fall (Hubbs 1995).
Occasional large fires have swept through each of the sites. The current rating
scale may undervalue large, infrequent disturbance. Individual fires have burned
400 (twice), 580, 640, and 1,200 acres of APB lands at an average point
frequency of 3.3 years (Zaremba et al. 1991). About a third of recorded fires in
the Long Island Central Pine Barrens have burned hundreds of acres, with 400+
acre fires occurring at a mean point frequency of 3.0 years during 1968–1989.
Managers should beware, however, that a large-scale disturbance covering all or
most of a small isolated reserve may erase its “ecological memory” and degrade
its spatial resilience (Bengtsson et al. 2003). Moreover, large scales of disturbance
(e.g., 400+ acre fires) may not be reproducible in contemporary pine barrens – the
urban APB setting, for example, ensures that wildfires are promptly extinguished.
The role of management with respect to large and infrequent natural disturbance
should be to prepare the site and/or facilitate its recovery process (Dale et al.
1998).
Proportion of habitat area burned annually or as the fire season progresses may be
a more appropriate way to express the measurement than absolute fire size
(Turner et al. 1993, Brockett et al. 2001).
Fire size and pattern has important and possibly persistent effects across a
landscape (i.e., scale of the APB), but broader-scale gradients may override these
effects and ultimately dictate the balance of ecological threats and integrity
(Turner et al. 1997).
This indicator relies on the historical perspective to provide reference. But must
the system be returned to its exact historical range of fire size to provide
ecosystem services and support characteristic biota and processes? In this era of
rapid change and paucity of reference conditions, we may need to embrace and
promote the resilience of novel systems (Seastedt et al. 2008).

Return interval
Rationale: Spatial extent of disturbance together with the interval of disturbance will
determine the landscape equilibrium (Turner et al. 1993). High rates of disturbance help
increase the longevity of shrublands, savannah, and open woods in the northeastern U.S.
(Latham 2003). These early succession systems convert to closed forest and accumulate
soil depth (via organic matter accumulation and mineralization) in the absence or
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reduction of fire (Arabas 2000). Chronic fire is presumed necessary to maintain large
expanses of non-forested upland habitat in New England, whereas infrequent fire permits
more rapid sprouting and re-colonization of trees (Motzkin et al. 2002). However, a
single optimal fire frequency does not exist from the standpoint of maximizing
biodiversity, because species are differentially sensitive to fire, even closely related
species.
Despite negative, positive, and neutral response to fire among species, a few
generalizations are possible for invertebrates: populations are seldom eradicated by single
fires (Panzer 2002 and eight references therein), subsurface taxa and life stages are less
affected than above-ground stages (Panzer 2002 and five references therein), and postfire recovery is often rapid (Panzer 2002 and eight references therein). The general
expected arthropod response is a strong negative short-term effect, rapid rebounding, and
no extirpation (Siemann et al. 1997). Several factors control the insect response,
including degree of exposure to lethal temperature and stress, female host selection and
oviposition behavior, suitability of post-fire vegetation (niche diversity will be relatively
low in recently burned habitat), life history and voltinism, and ability to escape, endure
(e.g., hide underground), or colonize (Schowalter 1985, Swengel 2001, Panzer 2002).
Wingless species obviously have less ability to escape than winged species. Univoltine
species lack extra generations that might otherwise fill the void left by single disturbance
events, and thus are probably slower to recover. Fire-sensitive Lepidoptera can be
excluded from a shrubland area for several years after it has burned (New 1993, Swengel
1998 and references therein, Wagner et al. 2003). A study of soil invertebrates one year
after fire on the Cumberland Plateau reported a 95% total standing stock biomass
reduction at the forest floor, with ~60% due to beetle losses (Kalisz & Powell 2000).
Univoltine, duff-inhabiting leafhoppers, butterflies, and Papaipema moths are considered
especially vulnerable to fire-induced extirpation (Panzer 2002 and three references
therein).
Fire may strongly depress arthropod abundance, at least over the short term,
suggesting that sufficient time between fire events is needed to allow recolonization
(Harper et al. 2000). Panzer (2002) looked at insect recovery following spring season
prescribed fires in tallgrass and sand prairies and found substantial population declines in
40% of 151 species (representing 33 families and 7 orders) tracked. Proportionately more
species of Homoptera (cicadas, leafhoppers, etc) showed negative fire sensitivity than
shown by species of Lepidoptera, Orthoptera, Heteroptera, and Coleoptera. Most (68%)
populations (163 total) showed mean recovery times of ≤1 year and all populations
“recovered” (when post-fire populations were ≥80% of population sizes in unburned
controls) within two years during seven seasons of sampling. Panzer (2002)
recommended a three-year return interval of rotational, cool-season burning for insectbased grassland management. He warned that annual point burns will limit recruitment of
most insect taxa.
Effect of fire return interval (FRT) on birds depends largely on their foraging and
nesting habits. For example, ground and low-shrub nesting birds (e.g., northern cardinal,
ovenbird) are most likely to experience adverse effects from fire (Artman et al. 2001).
Ground foragers are affected because fire consumes bird foods (e.g., acorns, insects) and
creates a hotter, drier, and generally unfavorable microclimate for ground-dwelling
arthropods (Burke & Nol 1998, Harper et al. 2000, Panzer 2002). Surface fires may affect
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ground- and low-shrub nesters yet benefit aerial foragers by reducing shrub and sapling
density and increasing prey visibility (Artman et al. 2001 and seven references therein).
Numbers of ovenbird and black-and-white warbler, both present in the APB, did not
recover to pre-burn levels two years after ignition of a pine-grassland community (Wilson
et al. 1995). Early succession habitat in the northeastern United States may require a 10–
15 year disturbance cycle to maintain shrubland bird assemblages (DeGraaf & Yamasaki
2003).
A general fire frequency would be difficult to define at broad and noisy spatial
scales (e.g., Cardille et al. 2001), but independent estimates of historical FRT in pine
barrens of the northeastern United States are similar (Forman & Boerner 1981, Windisch
1999, Jordan et al. 2003, Rice et al. 2004). Maintenance of shrublands and shrub
savannah in the Long Island Central Pine Barrens probably requires 5–40 year returns of
top-killing, high intensity surface or crown fire (Jordan et al. 2003). Returns of less than
five years may limit recruitment of scrub oaks, and returns longer than 40 years are less
likely to exclude tree oaks and other non-native pine barrens vegetation (e.g., Table 2 in
Jordan et al. 2003). In the New Jersey Pinelands, pine-oak forest dominated by oak
saplings may develop into oak-pine forest in about 40 years following fire (Forman &
Boerner 1981).
Recommendations on FRT for the APB are fairly consistent. An unpublished
report by The Nature Conservancy (as cited in Givnish et al. 1988) estimated a historical
FRT of 13.9 years. Zaremba et al. (1991) estimated that 2–15 fires swept through the
APB each year, and suggested a mean FRT of ~10 years for APB pine barrens
maintenance. (Note: the report admits to uncertain fire boundaries and lists numerous
small brush and grass fires). Surveys throughout the APB study area in 1980 found that
scrub oaks dominated only in sites burnt within the last 20 years (mean 9.4 ± 6.1)
whereas stands dominated by red and white oaks had not burned in more than 20 years
(Milne 1985). Burning at greater than 20 year intervals may allow black locust, which
spreads vigorously through root sprouting, to overtop scrub oaks and create closedcanopy forest (Malcolm et al. 2008). Coring of black locust in parts of the landscape in
2000 revealed last burn times of 15–34 years before present (Rice et al. 2004). Burning
pine barrens at 6 to 18 year intervals should maintain “prairie openings” that benefit
open-habitat species like the Karner blue butterfly (Givnish et al. 1988).
The fire return interval attribute has two parts, a successional (temporal)
component and a spatial component. Pine barrens habitat in the APB grades from
relatively open barrens and thicket (scrub oak dominated) to relatively closed-canopy
forest (pitch pine dominated). The landscape must be strategically managed to provide a
range of complementary habitat for a range of species. For example, a mosaic of
interconnected patches buffered by later successional stages is an important feature of
suitable Lepidoptera habitat in temperate human-dominated landscapes (Smallidge &
Leopold 1997, Grand & Mello 2004). Thus the relative amounts of seral stages and not
just the presence of each becomes an important detail.
Habitat longevity is a critical component of habitat suitability in ephemeral
systems like shrublands (Latham 2003). The naturally shifting mosaic and contagion of
early successional habitat makes it difficult and imprudent to manage for a temporally
consistent proportion of cover types, even if the APB has burned frequently and regularly
over the last several hundred years (Milne 1985). The successional component is the
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point-fire frequency cycle needed to maintain areas dominated by pitch pine (~20–40 yr
FRT) and areas dominated by scrub oak (~3–20 yr FRT). Patches should be burned at
varying times to produce a range of ages or seral stages that will promote a more diverse
species mix (Kalisz & Powell 2000, Parr & Andersen 2006). The majority of species in
fire-dependent habitats, especially birds and insects, have rapid post-fire recovery times
and thus quick fire returns should not be limiting (Anderson et al. 1989, Herkert 1994,
Harper et al. 2000, Panzer 2002). The upper limits of 20 and 40 years should favor
relatively fire-negative or slow recovering species while still excluding undesirable
shrubland vegetation like tree oaks.
The second part of the attribute measurement is to define the spatial distribution
of pine barrens habitat experiencing the two fire return intervals. From a historical
standpoint, Dettmers (2003) estimates that 10–15% of the northeastern U.S. land base
should be managed as early successional habitat to maintain minimal populations of
shrubland bird assemblages. This percentage scaled down to the APB landscape would be
the equivalent of restoring or maintaining about 1,200 to 1,850 acres of pine barrens in
the preserve study area or about 170 to 250 acres of pine barrens in the protected land
base. Data from southeastern Massachusetts pine barrens suggest that a majority of
barrens habitat should be in early succession or open canopy stages (shrub barrens or
thicket instead of forest) for the benefit of breeding birds and rare moths (Grand &
Cushman 2003, Grand & Mello 2004). Maintenance of early succession with low tree
and shrub cover will benefit the frosted elfin and Karner blue (Albanese et al. 2007,
Grundel & Pavlovic 2007), but too little canopy may reduce larval populations (Grundel
et al. 1998, Lane & Andow 2003, Albanese et al. 2008).
Assimilating the information above, a desirable (Good) habitat ratio might be
75% open barrens and thicket and 25% pitch pine forest across the landscape at any given
time; shrubland landscapes probably should not be managed for complete open barrens
(Motzkin et al. 1999). Adult frosted elfin may reach greatest densities with tree cover
<29% (Albanese et al. 2007), and a similar canopy threshold was identified for the
Karner blue (Grundel et al. 1998). The recent studies of biodiversity response to scale and
structure in barrens of Massachusetts (Grand & Cushman 2003, Grand & Mello 2004)
suggest that an even ratio of open and closed habitat would not maximize biodiversity,
thus a unity ratio (1:1) seems unviable (Fair). A reasonable Poor rating might then be a
majority (75%) of closed habitat, or the opposite of the Good rating.
Indicator: Areal fraction with scrub oak-maintaining FRT (3–20 yr) vs. pitch pinemaintaining FRT (20–40 yr). The measured cover should be rounded to the nearest
percentage
Poor 25% shrub, 75% tree
Fair 50% shrub, 50% tree
Good 75% shrub, 25% tree
Very Good NA
Limitations
 Site-specific conditions like soil nitrogen levels and invasive species, and broader
patterns of fragmentation and climate change, may confound the perception and
reality of an ideal fire return interval.
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 The decision for FRT depends partly on whether management is aimed at
maintaining current successional states (maintenance fire) or forcing statetransitions (restoration fire). Longer return intervals are allowed for maintenance
fires whereas shorter intervals are needed to force state-transitions (Jordan et al.
2003). The proposed FRT rating scheme is geared towards maintenance.
However, a major goal in the APB is to initiate restoration in areas that have
never burned (to our knowledge) or have not burned in many years, thus a fullscale maintenance regime is not yet the focus.
 Fire cycle and therefore fire suppression is only part of the equation for firedependent taxa. For example, an unburned matrix with heavily stressed or
recently expired trees provides important egg-laying habitat and colonization
sources for pyrophilous saproxylic taxa. With shortening fire cycles fewer trees
senesce before being killed by fire, limiting snag recruitment for wood-feeding
species (Saint-Germain et al. 2008).
 It is short-sighted to credit FRT as the sole mechanism in driving pine barrens
succession, because transitions will depend on other factors like proximity to seed
sources and amounts of exposed mineral soil and rainfall (Jordan et al. 2003).
 A 20–40 yr FRT may not be frequent enough to exclude black locust (Malcolm et
al. 2008).
 It is not clear what role frequent, cool, low intensity, patchy fires may have on
maintenance of pitch pine-scrub oak communities.

Seasonality
Rationale: The APB fire management program has traditionally focused on growing
season burns (APBPC 2002, Gifford et al. 2006). Summer fire may reduce the spread of
invasive species (Gebauer et al. 1996) and facilitate recruitment of pitch pine, which is
shade-intolerant and inhibited by thick litter (Motzkin et al. 1999). In grasslands of New
England, spring burns may be less effective than summer burns and mowing at slowing
woody succession, increasing native species richness, and promoting rare species
(Dunwiddie 1998).
However, climatic conditions are most favorable for pine barrens fires in the early
spring (Forman 1979), not to mention that burning regulations limit fire usage during dry
periods of summer. Wildfires in the Long Island Central Pine Barrens have occurred
mostly during the dormant season over the past 70 years, with over 65% of these
occurring in April and May alone (see figure below). Historically, lightning fires lasted
from late spring through summer in the APB (Benton 1976), with the greatest number
occurring in mid to late April (usually fuels are well cured at this time) and from October
to November after leaf fall (Zaremba et al. 1991). Native Americans may have burned
more frequently in the fall than any other time of year in the northeastern United States
(Russell 1983).
Given these contradictions and assuming that wildfires burned randomly over
time, a mixture of growing and dormant season burns may work best. Of the 98 historical
Shawangunk fires with known season of occurrence, 38% occurred in spring (MarchApril-May), 34% occurred in summer (June-July-August), and 27% occurred in fall
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(September-October-November) (Hubbs 1995). These records suggest a roughly even
historical distribution of dormant season and growing season fire. As such, viable
prescribed fire seasonality (Good rating) for APB pine barrens might be a 50:50 split of
growing and dormant season burns. The remaining seasonality thresholds were assigned
as evenly spaced departures from the desired distribution, using a coarse level of
precision (i.e., rounding to the nearest 25%) given the uncertainty.
Indicator: Annual distribution of growing to dormant season burns (round to the nearest
ratio; e.g., 6 growing season burns and 4 dormant season burns is closer to a 50:50 split
than any other option)
Poor 100:0 or 0:100 percent split
Fair 75:25 or 25:75 percent split
Good 50:50 percent split
Very Good NA
Seasonality of fire. Data are for 177 fires for which dates are
available, that occurred between 1938 and 1995 in the Central
Pine Barrens, Long Island, New York. From Jordan et al. (2003);
used with permission.
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Prescribed Fire Regime

SUMMARY TABLE
Key ecological
attribute

Indicator

Refugia

Individual fire
size

Return interval
(FRT)
Seasonality

Ratings
Poor

Fair

Good

Very
Good

seasonal amount (%) of
spared (unburned) habitat

<25 or >90

25-50 or
80-90

50-60 or
70-80

60-70

Long Island-based annual
mean (acres)

<33.2 or
>101.1

44.5-33.2 or
89.7-101.1

55.9-44.6 or
78.6-89.6

56.0-78.5

Gunks-based annual mean
(acres)

<3.9 or
>64.6

13.9-3.9 or
54.6-64.6

24.0-14.0 or
44.5-54.5

24.1-44.4

New Jersey-based annual
mean (acres)

<31.3 or
>73.9

38.3-31.3 or
66.9-73.9

45.4-38.4 or
59.8-66.8

45.5-59.7

25% shrub,
75% tree

50% shrub,
50% tree

75% shrub,
25% tree

NA

100:0 or
0:100

75:25 or
25:75

50:50

NA

Areal fraction of scrub
oak-maintaining FRT (3–
20 yr) versus pitch pinemaintaining FRT (20–40
yr)
annual distribution (%
ratio) of growing to
dormant season burns
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V. Biotic Patterns
 Biotic indicators combine the direct, secondary, and cumulative threats,
physicochemical stress, and living interactions of the system, and often provide
early warning signals (Noss 1990, Kavanaugh & Stanton 2005).
 Contradictory evidence for conservation umbrella potential (Andelman & Fagan
2000, Fleishman et al. 2001, Caro 2003, Roberge & Angelstam 2004, Rondinini
& Boitani 2006, Sergio et al. 2006, Bried et al. 2007) underscores the importance
of relying on multiple indicator species. Recent studies have exposed the value of
species identity (as opposed to just richness), complementarity, and multi-taxa
concepts in conservation (e.g., Vessby et al. 2002, Su et al. 2004, Anand et al.
2005, Fleishman et al. 2006; but see Oliver et al. 1998), including research in a
northeastern U.S. pine barrens (Grand et al. 2004). Although a species with strong
habitat specificity should be highly vulnerable to modification of its habitat,
single species can not span the range of ecological states found in species
assemblages (McGeoch et al. 2002, Nicholson & Possingham 2006).
 Despite obvious limitations of single species indicators, changes in species
occupancy or abundance will sometimes coincide with changes in broader
taxonomic patterns, making single species reliable surrogates (e.g., Manley et al.
2006). Moreover, rare species may “slip through the pores” of the wider net cast
by community and multi-taxa conservation (Lawler et al. 2003). Effective singlespecies indicators for monitoring will most likely be those that are area-limited,
dispersal-limited, resource-limited, process-limited, keystones, narrow endemics,
and/or flagships (Landres et al. 1988, Lambeck 1997, Noss 1999).
 Single species attributes (cover of pitch pine and scrub oak, invasive plant impact,
reduction of priority invasives) and multi-species attributes (floristic tolerance of
human activity, characteristic rare Lepidoptera, shrubland birds) are built into this
part of the pine barrens viability assessment.

Cover of pitch pine and scrub oaks
Rationale: It makes sense to monitor trends in the distribution and abundance of the
essential plant species in communities targeted as conservation priorities (Landsberg &
Crowley 2004). The fire return interval attribute is linked to the spatial and successional
juxtaposition of pitch pine and scrub oak dominated communities, but it falls short of
ranking the desirable amounts of these species where they occur. In other words, the
indicator focuses on the relative amounts of pitch pine versus scrub oak but ignores their
absolute cover.
Many animals are differentially sensitive to amounts of tree versus shrub cover.
For example, in southeastern Massachusetts pine barrens, densities of adult frosted elfin
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(Callophrys irus), a Species of Greatest Conservation Need present in the APB, were
greatest when tree cover was <29% and declined when shrub cover exceeded 16%
(Albanese et al. 2007, 2008). Approximately 30% of rare Lepidoptera species with
obligate association to pine barrens rely on scrub oak as host plant (e.g., Acronicta
albarufa) or oviposition site (e.g., Hemileuca maia), and about a dozen species feed on
pitch pine (Wagner et al. 2003). Abundance of whip-poor-wills and two moth species,
Gerhard‟s underwing (Catocala herodias gerhardi) and Melsheimer‟s sack-bearer
(Cicinnus melsheimeri), was positively related to the amount (% of landscape) of scrub
oak frost pockets at 300–600 m radii in a southeastern Massachusetts pine barrens (Grand
et al. 2004).
Pine barrens shrubland habitat in the northeastern U.S. tends to contain less than
60% but greater than 10 to 25% tree cover (Edinger et al. 2002, Jordan et al. 2003). As
such, a benchmark of >60% pitch pine cover seems reasonable to establish an area as
pitch pine-scrub oak forest. Thinning of dense pitch pine stands and preventing canopy
closure (>90% cover) will likely benefit the majority of barrens-dependent moths and
birds (Grand & Cushman 2003, Grand & Mello 2004), thus an upper viability limit of
90% pitch pine cover makes sense even in forest. In loblolly-shortleaf pine stands of the
coastal piedmont, probability of occurrence of shrubland birds like common yellowthroat,
eastern towhee, and indigo bunting, all found in the APB, declined rapidly with
increasing canopy cover, whereas mature-forest birds like pine warbler showed the
opposite trend (Caterbury et al. 2000); this study suggests that moderate levels of canopy
cover (e.g., 40–60%) may benefit the most pine barrens bird species. For scrub oaks in
the APB, the working hypothesis is that approximately one-third cover of Quercus
ilicifolia and Q. prinoides may be ideal (Very Good) across scrub oak-dominated pine
barrens, with increasing thicket less desirable. Areas with too little scrub oak cover (say
<20%) may attract parasitoids of barrens buckmoth larvae in the APB and elsewhere
(Selfridge et al. 2007; D. Parry, State University of New York College of Environmental
Science and Forestry, unpublished data), providing a basis for the Poor rating.
Indicator: cover of pitch pine across pitch pine-scrub oak forest
Poor <20 or >90
Fair 20–40
Good 40–60 or 75–90
Very Good 60–75
Indicator: cover of scrub oak across pitch pine-scrub oak barrens and thickets
Poor <20 or >75
Fair 50–75
Good 35–50
Very Good 20–35
Limitations
 Historical sources provide little information about the relative importance of pitch
pine vs. white pine and scrub oaks vs. tree oaks in xeric outwash, pine plains, and
pitch pine-scrub oak communities, making it difficult to define reference
conditions of stand composition and structure (Motzkin et al. 1999).
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Floristic tolerance of human activity
Rationale: Conservatism measures the propensity for plant species to occur in humandominated habitat. Highly conservative species show a high degree of fidelity to a narrow
range of habitats and human disturbance whereas non-conservative species (e.g., exotics,
ruderals) show a high degree of ecological tolerance and tend to occupy a variety of plant
communities. This concept is widely used for terrestrial areas monitoring and evaluation
in the United States (Herman et al. 1997, Panzer & Schwartz 1998, Francis et al. 2000,
Allison 2002, Poling et al. 2003, Rothrock & Homoya 2005, Bowles & Jones 2006, Jog
et al. 2006, Spyreas & Matthews 2006, Taft et al. 2006).
At present New York and New England do not have lists of conservatism
coefficients, so the current rating scale is based on New Jersey coefficients (BHWP
2006). Cumulative species lists were compiled from 1991 and 1993 surveys of 21
permanent plots scattered throughout the APB pine barrens habitat (Gebauer et al. 1996).
A total of 112 vascular species were observed in 1991 and 98 vascular species were
observed in 1993; New Jersey conservatism coefficients were available for all species. A
control chart (see Morrison 2008) was established using the 1991 data as a baseline (see
figure below). Mean conservatism was used for the centerline with action thresholds set
at the 80, 90, and 95% bootstrapped confidence limits. Two bootstrap methods were run,
percentile and studentized (see Dixon 2001).
Results were very similar between years and bootstrap methods, so the 1991
percentile bootstrap was used for indicator ratings. The monitoring plan is to periodically
resample the same 21 plots as close in time as possible, compute the average
conservatism, and plot the points in the figure shown below. For example, the 1993
resurvey of all plots yielded a mean conservatism of 4.48, which puts the target barely in
the Very Good range.
Indicator: bootstrapped confidence intervals for mean conservatism of total species
detected
Poor <3.68 or >4.69
Fair 3.68–3.76 or 4.61–4.69
Good 3.77–3.85 or 4.52–4.60
Very Good 3.86–4.51

69

Albany Pine Bush Pine Barrens Viability Assessment
November 2008

Indicator thresholds set at the 2.5th and 97.5th percentiles (Very Good-Good), 5th and 95th (GoodFair), and 10th and 90th percentiles (Fair-Poor). The baseline represents the average conservatism
from cumulative plant species observed in 1991 across 21 permanent plots (50 × 20 m) in pitch
pine-scrub oak barrens, thicket, and forest.

Studentized Bootstrap

Percentile Bootstrap
4.7

Mean conservatism

4.5

4.3

Poor
Fair
Good
Very Good
Baseline

4.1

3.9

3.7

Very Good
Good
Fair
Poor

3.5

Monitoring event

Limitations
 The entire indicator range (Poor to Very Good) covers a narrow portion of the 0
to 10 conservatism scale. Typically C values of 3 or 4 indicate species bordering
on high to intermediate levels of ecological tolerance, and/or species that do not
typify advanced successional communities (Andreas et al. 2004, BHWP 2006).
Therefore, the current rating categories may have similar ecological meaning.
Low (C = 0 to 3), moderate (C = 4 to 6), and high (C = 7 to 10) categories and not
the integers or real numbers may be the more informative resolution.
 The measure assumes there are upper and lower limits to historical conservatism
levels, which means that managers should not aim in one direction only (i.e., may
have to raise or lower aggregate conservatism). The desired state of pine barrens
is an early rather than advanced successional community. Naturally dry, acidic,
and poor soils may select for predominantly weedy and invasive species. If
true, the desired state of barrens could be one of relatively low aggregate
conservatism, or the reverse idea of the traditional conservatism scale (originally
built for prairies in the Chicago Wilderness region; Swink & Wilhelm
1979). Alternatively, barrens succession may not favor weedy and invasive
species, due to strong positive feedbacks in which dominant native species
contribute to environmental changes that tend to favor their own persistence
(Latham 2003). The issue is further confused by the fact that pine barrens
vegetation is dependent on natural or simulated natural disturbance and thus may
have inherent resilience to undesirable human disturbance. Given the uncertainty,
a two-tailed hypothesis and thus the two-way thresholds seem reasonable.
 The indicator sensitivity is based strictly on species turnover, not abundance.
Overall conservatism increased when species‟ conservatism values were weighted
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by abundances (total point-intercepts). In 1991, straight-average conservatism was
4.18 whereas weighted-average conservatism was 4.97, and in 1993 straightaverage conservatism was 4.48 compared to weighted-average conservatism of
5.04. The six most abundant (common) species accounted for 51% of total pointintercepts and had relatively high conservatism (C) scores: Quercus ilicifolia (C =
7), Vaccinium pallidum (C = 7), Quercus prinoides (C = 8), Carex pensylvanica
(C = 9), Pinus rigida (C = 6), Gaylussacia baccata (C = 8). The next six most
abundant species had relatively low conservatism scores and accounted for only
18% of total point-intercepts: Pteridium aquilinum (C = 2), Lysimachia
quadrifolia (C = 3), Prunus serotina (C = 1), Rubus allegheniensis (C = 3),
Robinia pseudoacacia (C = 0), Populus tremuloides (C = 2).
 Some New Jersey conservatism values may be different from New York. A New
York conservatism list is needed.

Invasive plant impact (“invasiveness”)
Rationale: Members of the New York Invasive Plant Council recently completed an
invasiveness ranking protocol for plants alien to New York. The protocol borrows
heavily from the criteria developed by Alaska Natural Heritage Program (Carlson et al.
2008), which has elements of the National Park Service and Natural Heritage Network
ranking systems (Hiebert & Stubbendieck 1993, Randall et al. 2008). The system
combines 22 criteria of structural and functional impact (40% weight), biological traits
like reproductive mode and competitive ability (25%), ecological amplitude and
distribution (25%), and feasibility of control (10%). The final scoring rank (IScore)
ranges from 0 (no current or potential impact) to 100 (maximum current or potential
impact).
The „Poor‟ ranking assumes that even one “high-threat” species (sensu Parkes et
al. 2003) can severely hurt pine barrens ecological integrity. Aspens and black locust are
examples of high-threat species in the APB. The proposed indicator thresholds are
arbitrary (quartiles) and not meant to reflect shifts in ecosystem state, unlike true
thresholds in ecology and adaptive management (Groffman et al. 2006). “Uncontrolled”
in the measurement definition allows room for expert judgment by managers and
scientists – while some invasive species may never be eradicated, they may be reduced to
perceived acceptable levels.
Indicator: maximum invasiveness ranking (IScoremax) of uncontrolled exotic/native
species
Poor ≥75
Fair 50-74
Good 25-49
Very Good <25
Indicator: current weed cover
The previous indicator is weighted towards the potential for species to invade, with less
emphasis on existing distribution and abundance levels. In describing a „habitat hectares‟
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approach to remnant vegetation assessment, Parkes et al. (2003) recommended a
component scored on four levels of total weed cover (<5; 5–25; 25–50; >50%) and three
levels of cover by high-threat weeds (none; ≤50%; >50%). Trusting in the generality and
basis for this measure, and given the 12 total combinations of weed cover thresholds, the
most reasonable fit to the four-part rating system might look like:
Weed
cover
>50%
25-50%
5-25%
<5%

% of weed cover due to high-threat species
None
≤50%
>50%
Fair
Poor
Poor
Good
Fair
Poor
Very Good
Good
Fair
Very Good
Very Good
Good

„High-threat‟ species defined by IScore ≥ 75; adapted from Parkes et al. (2003)

Limitations
 An obvious limitation is that cover sampling requires lots of effort and resources,
and ideally the abundance of invasive species should be sampled across the APB.
However, existing permanent plots (Gebauer et al. 1996) should enable
representative floristic assessment of the target area (see box below).
Representativeness of permanent plots sampling for estimating floristic quality
attributes

To estimate whether permanent plot sampling was representative of the APB landscape, the full
species checklist in the 1991 baseline survey (see Gebauer et al. 1996) was measured against the
authoritative list of APB plant species in Barnes (2003). Statistical differences in floristic quality variables
between these lists were tested using means (t test) or proportions (z test).
Analysis of sampling completeness suggests that permanent plots provide a representative floristic
quality estimate of the APB landscape. In the 1991 baseline survey 231 plant species were recorded.
Although this checklist included only 31% of the confirmed plant species in the APB (based on Barnes
2003), there was no evidence of difference in mean conservatism between the Barnes‟ checklist and the
baseline plot survey (unequal variance t-test, t = 0.465, p = 0.642). Barnes listed 3.5× more total species than
observed in plots, but included a similar proportion (z = 0.821, p = 0.471) of conservative species (defined as
having C of 8, 9, or 10). Plots may, however, underestimate the number of exotic species (z = 3.389, p =
0.001).

Reduction of priority invasive vegetation
Rationale: Biological invasion is a leading cause of ecosystem dysfunction and
biodiversity loss on the global stage. Priority invasive species in the APB are native
aspens (Populus grandidentata, P. tremuloides) and exotic black locust (Robinia pseudoacacia) (APBPC 2002). Nitrogen-fixing black locust ranks as the second most abundant
deciduous tree worldwide and is notorious for altering nutrient cycles in grassland and
barrens ecosystems (Rice et al. 2004). It not only enriches naturally poor soils, but also
builds excessive litterfall and closed canopies that compete with native plant growth and
recruitment (Rice et al. 2004, Malcolm et al. 2008). Aspens take advantage of frost
tolerance and fire suppression and usurp large areas of the APB landscape through rapid
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clonal establishment (Milne 1985). Shrubland birds like prairie warbler, field sparrow,
and eastern towhee prefer uninvaded areas of the APB landscape (Beachy & Robinson
2008, Gifford et al. in review).
Initial thresholds were set by comparing recent land cover classification data
against reduction objectives in the APB management plan (APBPC 2002). Reduction
objectives evolved from over 15 years of experience by the Commission and its partners
with managing the preserve. The management plan (pages 41–42) calls for at least 50%
reduction of black locust and 90% reduction of aspen across the preserve by 2012. As of
May 2003, locust had colonized roughly 745 acres and aspens roughly 253 acres of
Commission-owned lands and agreements (map analysis by B. Kinal, former APB
Preserve Ecologist). The management plan and land cover analysis were completed at
about the same time, thus the estimated coverage of aspens and locust in 2003 may be
used as benchmarks for evaluating progress towards the reduction objectives. The
reduction thresholds were set using starting values of 745 acres (for locust) and 253 acres
(for aspen). The 10-acre threshold for aspen assumes that eradication is not desirable
because aspens are native to pine-oak barrens.
Indicator: preserve-wide cover of black locust remaining
Poor ≥559 acres
Fair 558–373 acres
Good ≤372 acres (≥50% reduction)
Very Good no locust
Indicator: preserve-wide cover of aspen remaining
Poor ≥139 or <10 acres
Fair 139–26 acres
Good 26–10 acres (≥90% reduction)
Very Good NA
Limitations

The measurement scheme applies preserve-wide rather than explicitly to pine
barrens. Managers should adjust the ratings to account for the percent of reduction
that occurs in pitch pine-scrub oak remnants.

Characteristic rare Lepidoptera
Rationale: Arthropods serve diverse taxonomic and functional roles, occupy basal or
mid-level consumer positions in trophic webs, and show a wide range of body sizes and
vagilities (Kremen et al. 1993). The number of species and sheer abundance of
invertebrates is paramount to biodiversity patterning and ecosystem function at all spatial
scales.
Some evidence suggests that the more commonly applied vertebrate- or plantbased conservation schemes are inadequate for invertebrate protection (Oliver et al. 1998,
Rubinoff 2001, Axmacher et al. 2004). Panzer & Schwartz (1998) cited 12 primary
publications that criticized plant- and vertebrate-based conservation schemes for
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invertebrate protection. This comes as no surprise given that spatial patterning of
invertebrates is confined to smaller scales than that of vertebrates (Mac Nally et al. 2004).
Grand et al. (2004) found little overlap between bird and moth rarity hotspots in a
southeastern Massachusetts‟ pine barrens. Although the hotspots afforded high levels of
cross-taxon species representation, the authors warned that large numbers of species still
might be missed by single-taxon conservation schemes. And even when cross-taxon
schemes capture a large fraction of the community, rare and at-risk species may still be
overlooked (Lawler et al. 2003).
In many cases passive surveys required for arthropods are easier and less costly
than vertebrate sampling (Underwood & Fisher 2006, Rohr et al. 2007). However,
complete enumeration of speciose taxa like insects is generally impractical (Kremen et al.
1993). It may prove futile, for example, to monitor the hyper-diverse moth fauna of the
APB (550 noctuid species alone; Barnes 2003). Monitoring programs should choose
easily sampled (relatively speaking) invertebrates known or hypothesized to indicate
abundance and distributions of other invertebrates (Thomas 2005). A subset of a chosen
invertebrate indicator assemblage may be used as a conservation surrogate for the
remaining species (Fleishman et al. 2000, Bried et al. 2007).
Lepidoptera assemblages can serve as powerful indicators of disturbance
(Kitching et al. 2000), and compared to other phytophagous insects with similar levels of
specialization (e.g., thrips, true bugs, leaf beetles) in pine barrens, they are relatively easy
to work with. Subsets of species might be monitored in lieu of the total assemblage
(Swengel & Swengel 1997). Several dozen rare Lepidoptera species show obligate pine
barrens association (Wagner et al. 2003), thus simple diversity measures (composition
and richness) may provide a strong signal of pine barrens degradation. The presence of
rare pine barrens Lepidoptera provides an integrated picture of nutriment supplies,
canopy cover, edge contrast, core area, patch density and shape, and frost pockets
(Wagner et al. 2003, Grand & Mello 2004). Although species behave differently
according to environmental gradient and scale, effective management of some species
may benefit sympatric Lepidoptera and other rare insects that thrive in shrublands
(Swengel & Swengel 1997, Albanese et al. 2007).
Wagner et al. (2003) provide a comprehensive list of rare shrubland Lepidoptera
in southern New England and eastern New York. This list includes seven of the ten rare
moth species studied in a Massachusetts coastal plain pine barrens (Grand & Mello 2004)
and nearly all of the lepidopteran Species of Greatest Conservation Need documented (at
least historically) in the APB (Givnish et al. 1988). The APB checklist is a subset of the
Wagner et al. (2003) checklist. Preliminary indicator thresholds below are based on
distributional data of rare, obligate Lepidoptera across 11 sites in the northeast, including
two in Maine, two in New Hampshire, two in Massachusetts, two in Connecticut, two in
New York (including the APB), and one in Rhode Island (Table 3 in Givnish et al. 1988).
According to Givnish et al. (1988), species-area relationships (Connor & McCoy 1979)
were strongly linear using current (83% of richness variation explained) and historical
(79% explained) area estimates.
An improved species-area equation (regression parameters) using the same data in
Givnish et al. (1988) was built by shuffling the data 10,000 times with replacement. The
regression slope and intercept were computed at each iteration using the built-in
regression function in Microsoft Excel. Using ln-transformed number of species present
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as of ca. 1988 and ln-transformed historic area, mean slope = 0.331 (95% CI limits of
0.209 and 0.416) and mean intercept = -0.642 (95% CI limits of -1.379 and 0.526). Using
ln-transformed number of species present and collected previously but believed absent
(possibly extirpated), and ln-transformed historic area, mean slope = 0.336 (95% CI
limits of 0.195 and 0.486) and mean intercept = -0.509 (95% CI limits of -1.790 and
0.627). The former set of parameter estimates were chosen for the equation because: (1)
this model explained 10% more of the variation in species number, and (2) “presences”
are unambiguous (assuming species are correctly identified) whereas “absences” are
prone to detection error (MacKenzie et al. 2006). The thresholds for the „Habitat amount‟
(A) attribute in II. Size & Extent (i.e., Poor-Fair at 1000; Fair-Good at 2000; Good-Very
Good at 8,500) were used to estimate the equilibrium species number (S) at each
threshold with the relationship [lnS = 0.331(lnA) - 0.642]. The solutions are taken as
preliminary indicator ratings.
Indicator: number of rare characteristic species observed in the target
Poor <5
Fair 5–7
Good 8–11
Very Good >11
Limitations
 “Restored” barrens may lack the invertebrate fauna of historically unaltered
habitat (Kirby 2001), confusing the use of “characteristic” species as a
restoration indicator. Moreover, the time lag between restoration treatment and
presence of characteristic species may falsely indicate less than desirable
conditions when they actually occur.
 The analysis follows the very restrictive assumption that species number and
habitat area are in equilibrium across the region.
 The Givnish et al. (1988) list appears incomplete or outdated compared to
Wagner et al. (2003).
 Species recorded as present contribute to species richness, but the amount,
configuration, or suitability of habitat in the landscape may be below their
extinction threshold (i.e., probability of persistence <1) (see Radford et al. 2005).
 Thresholds for species richness are often weakened by contrasting responses of
individual species (Lindenmayer et al. 2008).

Shrubland birds
Rationale: Birds are well studied, relatively easy to sample, and useful for monitoring
ecological change and conditions across a wide range of ecosystems (e.g., Beintema
1983, Burger et al. 1994, Keddy & Drummond 1996, Bradford et al. 1998, Canterbury et
al. 2000, Marzluff & Ewing 2001, Bryce et al. 2002, Diamond & Devlin 2003, Hausner
et al. 2003, Mac Nally et al. 2004, Tankersley 2004). Birds also are sensitive to threats
like fire repression, fragmentation, and urbanization (e.g., Kerlinger & Doremus 1981,
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Robbins et al. 1989, Hunter et al. 2001, Dettmers 2003, Lorimer & White 2003, Manley
et al. 2006).
Different bird species and functional groups will respond differently to threat
situations and habitat conditions (e.g., Odell & Knight 2001, Grand & Cushman 2003,
Manley et al. 2006). Few disturbance-dependent bird species are restricted to one habitat
type (Hunter et al. 2001), but species like whip-poor-will, prairie warbler, eastern towhee,
eastern wood-pewee, brown thrasher, northern bobwhite, black-billed cuckoo, and great
crested flycatcher are commonly associated with shrublands and thus could make useful
indicators of early successional health and biodiversity (DeGraaf & Yamasaki 2001,
Grand & Cushman 2003). Analyses of breeding bird data from the APB revealed clear
indicator species for scrub oak barrens/thickets (e.g., prairie warbler, eastern towhee) and
pitch pine forest (e.g., black-capped chickadee, chipping sparrow) (Beachy & Robinson
2008; Gifford et al. 2009).
Indicator: Bird-community index that contrasts the number of disturbance-sensitive
(mature forest, MF) species against the number of disturbance-dependent species
(shrubland, S) via the expression ln(S + 1) - ln(MF + 1) (Canterbury et al. 2000)
Poor below -0.8
Fair -0.8 to -0.6
Good -0.6 to neutral
Very Good positive value
A negative value indicates a majority of advanced successional species whereas a
positive value indicates a majority of early successional species. A reasonable goal is for
the APB to attract early successional (shrubland) species. A detailed bird survey along
the APB trail system in 2005 found 24 species typically associated with shrublands and
28 species typically associated with mature forest (Gifford et al. in review). Associations
were based on a synthesis of life history accounts (Kaufman 1996, Levine 1998, DeGraaf
& Yamasaki 2001) by Nathali Neal (Union College, Schenectady, New York). The
current (2005) bird-community index value of -0.43 sets the baseline for the rating
scheme. The „Good‟ lower limit allows loss of up to two shrubland species and gain of up
to two mature forest species. The „Fair‟ lower limit allows loss of up to four shrubland
species and gain of up to four mature forest species. Any further loss or gain results in a
„Poor‟rating.
Limitations
 Density may be more informative than a species checklist, but is probably still
less meaningful or robust than fitness indicators (e.g., nesting success) as a
measure of habitat quality (van Horne 1983). Some experts argue that monitoring
programs using birds should measure the production, survival, and dispersal of
individuals to adequately gauge restoration progress, despite the greater difficulty
and expense of obtaining such information (Marzluff & Ewing 2001). However,
some of this information may be inferred from other attributes, such as inter-patch
distances as a surrogate for dispersal likelihood or success. Moreover, bird
abundance and fitness data can be less reliable than presence data because of high
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natural variation in population levels and number of breeding pairs (Keddy &
Drummond 1996, Mac Nally et al. 2004).
 Guild theory has long recognized the potential for extrapolating a stress response
of one guild member to the larger guild (Severinghaus 1981). Guilds can be useful
for evaluating the collective response of multiple species to changes in resources
or ecological conditions that define the guild (Verner 1984, Karr 1991, Block et
al. 1995). An improved bird-community integrity index, built from only a species
checklist, might combine species richness with tolerance to human disturbance,
foraging and dietary guilds, and nesting strategies (see Table 2 in Bryce et al.
2001). Combining these trait-based guilds into a multimetric index may result in
greater precision (Karr 2000). This should be a future step in viability indicator
development for pine barrens.
 Efforts to conserve rare species or richness hotspots in landscapes may not be
effective in protecting broader vertebrate diversity (Chase et al. 2000).
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SUMMARY TABLE
Key ecological
attribute

Invasive plant
impact

cover (%) of pitch pine
across PPSOF
cover (%) of scrub oaks
across PPSOB/T
bootstrapped confidence
intervals for mean
conservatism of total
species detected
maximum invasiveness
ranking (IScoremax) of
uncontrolled exotic/native
species

Reduction of
priority invasive
vegetation

acreage of black locust
remaining
acreage of aspen
remaining

Characteristic
rare Lepidoptera
Shrubland birds

Cover of pitch
pine and scrub
oaks
Floristic
tolerance of
human activity

Biotic Patterns

Indicator

Ratings
Poor

Fair

Good

Very
Good

<20 or >90

20–40

40–60 or
75–90

60-75

<20 or >75

50–75

35–50

20–35

<3.68 or
>4.69

3.68–3.76 or
4.61–4.69

3.77–3.85 or
4.52–4.60

3.86–4.51

≥75

74–50

49–25

<25

matrix format – see narrative

current weed cover

≥559

558–373

≤372

no locust

≥139 or <10

139–26

25–10

NA

number of rare
characteristic species

<5

5–7

8–11

>11

ln(S + 1) – ln(MF + 1),
where S = shrubland
species richness and MF
= mature forest species
richness

below -0.8

-0.8 to -0.6

-0.6 to
neutral

positive
value
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VI. Other Potential Attributes
Ants

Ants (Hymenoptera: Formicidae) are valuable for conservation monitoring
(Brown 1997). They are sensitive to soil properties, vegetation, fire regime, patch area,
and fragmentation (Carvalho & Vasconcelos 1999, Golden & Crist 2000, Bestelmeyer &
Wiens 2001, Braschler & Baur 2003, Izhaki et al. 2003; but see Dauber et al. 2006, Gibb
& Hjältén 2007), and have long been used as indicators of land management practices
and long-term ecosystem change (reviews by Andersen & Majer 2004, Underwood &
Fisher 2006). Human effects on ants are both disturbance-mediated (i.e., removal of
biomass) and more indirect or stress-related via changes in habitat structure,
microclimate, and food availability (Andersen & Majer 2004).
A comprehensive reference is available explaining how to sample grounddwelling ants (Agosti et al. 2000). Low-cost passive techniques like pitfall traps and litter
sampling are effective (Underwood & Fisher 2006). Time saver strategies include sorting
to morphospecies or functional feeding groups and using lower taxonomic resolution
(Beattie & Oliver 1994, Andersen 1995, Oliver & Beattie 1996). For example, Andersen
et al. (2002) sorted large ant morphospecies (4 mm length threshold) and retained
species-level precision, reduced effort by 90%, and reproduced virtually all of the key
information gained by intensive surveys. These authors claimed that most large ant
species can be successfully sorted by amateurs, but admitted their protocol would be less
effective in cool-temperate zones with relatively low ant diversity and smaller ant
species.

Fire severity

In addition to chronic fire, occasional severe fire is likely needed to maintain early
succession xeric shrublands in New England (Motzkin et al. 1999, 2002). Periodically
burning off excess litterfall biomass (dominated by scrub oaks in APB pine barrens; Rice
et al. 2004) will serve to reduce fuel hazards for prescribed burns and wildfires, release
nutrients and stimulate plant growth, and create open-space microhabitats for the benefit
of numerous arthropods (Arabas 2000, Kirby 2001). Occasional severe fires will also
expose mineral soil for seedling establishment, which is important for species like pitch
pine (Good & Good 1975, Ledig & Little 1979). At the same time, low litter amounts
should limit establishment of undesirable tree oaks.
Use of fire severity as an indicator would require establishing fixed-point
sampling areas where litter depth measurements are taken at intervals before and after
fire, with severity calculated as percent loss or centimeter reduction in litter depth.
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Frost pockets

In pine barrens extreme radiational cooling may occur in sand dune depressions,
near the base of slopes, or even on level plains (Motzkin et al. 2002). These “frost
pockets” are known to increase shrubland longevity in sites capable of supporting forest
(Aizen & Patterson 1995, Latham 2003).
Frost pockets provide important spring feeding habitat for many regionally rare
Lepidoptera, providing highly nutritious leaves and extending the time window of leaf
availability (Wagner et al. 2003, Grand & Mello 2004). Frost pockets may also inhibit the
growth of competitive overstory vegetation (Grand & Mello 2004). The shorter frost-free
growing season found in frost pockets causes more frequent dieback of opening leaves,
slow growth rate, and a shorter average stem height when compared to other
microclimates (Motzkin et al. 2002). This repeated stunting of growth slows the pine
barrens to forest successional trajectory.

Herpetofauna

The APB supports a rich diversity of amphibians and reptiles (Stewart & Rossi
1981, Hunsinger 1999); a vast literature has established herpetofauna as valuable
biological, environmental, and threat-based indicators.

Mammals

Mammals are popular indicators for ecosystem-based monitoring and adaptive
management (Landres et al. 1988). Many mammal species are disadvantaged by human
activity (Kavanagh & Stanton 2005). Presence of keystone and large apex carnivores may
indicate, among other things, an intact food chain and/or sufficient habitat continuity
(Sergio et al. 2006). Many mammalian carnivores require large habitat patches to
accommodate wide home ranges and low population densities, and thereby may offer
logical minimum area criteria for reserve design (Noss 1999). Indeed, the current „patch
size‟ indicator ratings (see II. Size & Extent) incorporate area requirements of large
mammals.

Robber flies

Presence/absence over time of four predatory asilids, including Cyrtopogon
lutatius, Laphria cinerea, Laphria virginica, and Proctacanthus rufus, may help to
indicate the general ecological condition of APB pine barrens (McCabe & Weber 1994,
Wagner et al. 2003).
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I.

Introduction

Wildland fire management (prescribed fire, wildfire, and wildland fire use) involves the
appropriate use of prescribed firing techniques and the control of wildfire to assure a balance
between ecological management and public health and safety. Wildland fire is used in the
Preserve to restore and maintain viable pitch pine-scrub oak barrens, improve wildlife habitat,
and manage fuel loads. This requires a high degree of staff training and logistical support as a
well as a sophisticated understanding of ecological processes.
This fire management plan describes the goals and objectives of the Albany Pine Bush
Preserve Commission (APBPC) for restoring altered fire regimes necessary to meet the
ecological viability goals described in Bried and Gifford (2008). This plan details the wildland
fire management objectives and the fire environment of Preserve lands. Additionally, it also
provides a discussion on operations and logistics, required and guidance weather and fuel
parameters for prescribed fire operations, and the potential impacts of smoke. Current
procedures for minimizing potentially adverse effects of smoke and prescribed fire are also
described. This plan is intended to meet the prescribed fire regulations and requirements of the
New York State Department of Environmental Conservation (NYSDEC) (6NYCRR Chapter
II, Part 194 and ECL Article 46) and the policies of the APBPC. Policies, procedures, and
guidelines listed throughout this document update and supersede those found in the Fire
Management Plan for the Albany Pine Bush Preserve (Hawver and Batcher, 2002) and the
revised protocols developed in 1999 by the Albany Pine Bush Preserve Commission (APBPC,
1999).

II.

Goals and Objectives
A.

Albany Pine Bush Preserve Goals

The Albany Pine Bush Preserve Commission has adopted a series of goals and
objectives to guide management and protection of the Preserve as part of the 2010 update to
the Management Plan. These goals and objectives are directly based on Givnish et al. (1988)
and the ecological viability assessment for the inland pitch pine-scrub oak barrens detailed in
Bried and Gifford (2008).
The following Preserve goals and objectives are relevant to wildland fire management:
Goal:
Protect and manage an ecologically viable inland pitch pine-scrub oak barrens
community capable of supporting a viable Karner blue butterfly (Lycaeides melissa
samuelis) metapopulation.
Objectives:
1.

Acquire the necessary acreage to obtain a minimum of 2,000 acres of pitch
pine-scrub oak that can be managed by fire.
1

2.
3.

B.

Restore and maintain the natural plant and animal species composition of the
pitch pine-scrub oak community, by continuing and expanding the Preserve‟s
ecological management programs.
Restore a viable metapopulation of Karner blue butterflies as defined in state
and federal Karner blue butterfly recovery plans.

Fire Management Program Goals

Goal:
Restore and maintain the appropriate fire regime across fire-dependent/maintained
ecological communities in the Preserve, based on Bried and Gifford (2008) fire regime
recommendations.
Objectives:
1.
2.
3.
4.

5.

III.

Manage fuel loads to reduce the threat of catastrophic wildland fire through safe
and effective fire management practices.
Maintain adequate refugia for rare/declining plants and animals by burning no
more than 30 percent of any Preserve region in a given calendar year.
Ensure average fire size of 50 acres (multiple adjacent burns may be necessary).
Maintain appropriate fire return interval of three to 20 years for scrub oak
dominated communities and 20-40 years for pitch pine dominate forest
communities. (More frequent burning may be needed to reduce fuel loads
and/or restore native species.)
Restore/maintain appropriate ratio of growing and dormant season prescribed
fires.

Ecological Justification for Fire Management
A.

Fire Maintained Ecological Communities in the Albany Pine Bush

Ecological communities represent assemblages of species that occur together in a
definable area within a given period, have the potential to interact with one another, and
depend on similar ecological processes and conditions to maintain them (Grossman et al.,
1998). Ecological communities within the Albany Pine Bush Study Area were first mapped by
the New York Natural Heritage Program, prior to preparation of the 1993 Preserve
Management Plan (Schneider et al., 1991); during preparation of the 1996 Implementation
Guidelines (APBPC Technical Committee, 1996); and most recently in 2004, for the entire
Pine Bush Study Area.
The data for the 2004 analysis was derived from 2003 Land Cover imagery and
analyzed using a Geographic Information System (GIS) based community analysis program.
Of the 10 ecological community types described for the Albany Pine Bush Study Area, four are
fire dependant (Table 1). Summary descriptions of each ecological community are described
and mapped in the Management Plan and Final Environmental Impact Statement for the
Albany Pine Bush Preserve (APBPC, 2002).
2

Table 1. Fire Dependent Community Types within the Albany Pine Bush Study Area.
Area
(acres)

Community Types
Appalachian Oak Pine Forest
Pitch Pine-scrub Oak Forest
Pitch Pine-scrub Oak Barrens/Thicket
Open Field

B.

2,200
1,400
620
300

Fire Maintained Rare Species

Schneider et al. (1991), identified six plants, 14 invertebrates, and four amphibians and
reptiles in the Albany Pine Bush, listed as rare by the New York Natural Heritage Program.
This list includes state and federally-listed endangered and threatened species. The Preserve
supports 44 Species of Greatest Conservation Need (NYSDEC, 2006), most of which are
dependent on fire maintained habitats within the Preserve. These include: birds, herpetofauna,
butterflies, and moths. Pine barrens communities hold the greatest number of rarities, though
there are several rare plant and animal species within the wetland communities as well.
When managing occupied Karner blue butterfly habitat, within the Albany Pine Bush,
the prescribed fire activities must adhere to management guidelines established in its annual
New York State Fish and Wildlife License (License Number 132). This license authorizes the
Commission to manage occupied Karner blue butterfly and frosted elfin butterfly (Callophrys
irus) habitat as needed to keep it from becoming unsuitable. Specifically, the license states
that:
“Prescribed burning may take place on no more than one third of a site in any one
year and adjacent burn units shall not be burned in consecutive years. Burning
shall only occur as necessary. The burn plan shall be coordinated with New York
State Department of Environmental Conservation and U.S. Fish and Wildlife
Service by March 1, annually.”

C.

Ecological Processes in Pine Barrens and Forests

1.

Fire-dependent Communities

There is extensive literature on the ecological processes of pitch pine barrens (Bried
and Gifford, 2008; Bernard and Seischab, 1996; Olsvig L., 1980; and Forman, 1979). Since
the adoption of the APBPC‟s initial 1993 Management Plan and the subsequent 1996
Protection and Project Review Implementation Guidelines, extensive work has been completed
to better understand the ecology of pitch pine barrens (Bried and Gifford, 2008; Grossman et al.,
1998; Gebauer et al. 1996; and Young, 1993). The results indicate that pitch pine barrens
depend on low nutrient soil conditions and frequent disturbance, primarily by fire (Whelan,
1995). A comparative study of five pine barrens, including the Albany Pine Bush, involving
analyses of historic land use and fire history information, indicated that historic land use (e.g.,
timbering and agriculture) was also a major factor in determining the composition of present-day
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pitch pine barrens communities (Finton, 1998). Pine barrens species are adapted to a
combination of fire and coarse, droughty, nutrient poor, acidic soils.
Absent fire, the pitch pine-scrub oak communities in the Albany Pine Bush succeed to
pitch pine-oak, pine-northern hardwood, and/or Appalachian oak-pine forest depending on
seed source, soil conditions, and random events. In these communities, fire is less frequent,
intense, or severe. Variations in species composition and abundance result from alterations in
environmental conditions (e.g., light, temperature, and nutrient availability) that result from
interactions between plant species. As soil organic content and nutrients increase and light
reaching the forest floor decreases, shade tolerant species begin to dominate the understory
(Tilman, 1988). These species utilize nutrients more efficiently than pitch pine and other
disturbance adapted species (Streng and Harcombe, 1982 and Little, 1979). These species
reach the canopy as the early oak and pine dominants are eliminated as a result of death or
wind-throw.

2.

Fire in the Albany Pine Bush

Historically, fire played a large part in creating and/or maintaining the dominance of
pitch pine and scrub oak in the Albany Pine Bush (Lewis, 1976). The most comprehensive
documentation of post-settlement wildfires in the Albany Pine Bush is found in Zaremba et al.
(1991). These researchers suggest that fires before 1900 were probably larger than fires that
occurred in more recent times. Fire suppression began in the Pine Bush around 1900 and
became more successful, although not completely so, after 1940. In recent times, most fires
have been caused by human action, either accidental or purposeful.

a.

Fire Frequency

Historically, multiple fires occurred in the Albany Pine Bush during any given year.
From 1854 through 1987, Zaremba et al. (1991) reported a range of two to 15 fires per year,
with one major fire (10-100+ acres) and six smaller fires occurring in an average year (Table
2). They also stated that other researchers have posed a “natural” fire frequency of from five to
15 years, and proposed that pine barrens communities in the Pine Bush would burn, on
average, every 10 years. Within the pitch pine-scrub oak barrens and pitch pine forest
communities, fires were likely of high-intensity and severity. Fires within scrub oak
dominated communities were likely crown fires, moving rapidly through thick areas of scrub
oak. The litter layer may have been partially or completely consumed, depending on litter and
soil moisture conditions.
Table 2. Average Number of Historic Fires, by Month, in the Albany Pine Bush, 1854-1987
(Zaremba et al., 1991).
Small
Fires
Large
Fires
Total

Jan
1

Feb
3

Mar
15

Apr
36

May
14

June
4

July
13

Aug
4

Sept
7

Oct
11

Nov
5

Dec
0

0

2

2

17

15

4

2

3

1

4

4

0

1

5

17

53

29

8

15

7

8

15

9

0
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Based on an extensive literature review of fire in the Pine Bush and other northeastern
pine barrens, Bried and Gifford (2008) indicated that a three to 20 year and 20-40 year fire
return interval should be appropriate to maintain pitch pine-scrub oak barrens/thickets and
pitch pine-scrub oak forests, respectively. However, more frequent fire may be needed to
maintain low fuel loading and/or restore these natural communities.

b.

Fire Season

In the Albany Pine Bush Preserve the highest number of fires occurred during the
spring, when most species are either dormant (April) or beginning to leaf out (May) (Zaremba
et al., 1991). Winter and summer (growing season) fires were less numerous, with the number
of fires increasing in the fall, probably due to the accumulation of dry leaves and litter
following the growing season (Table 2). Both growing season and dormant season prescribed
fires are considered essential to maintaining pine barrens communities (Bried and Gifford,
2008), since fires naturally occurred throughout the year and their beneficial effects vary with
seasonal timing.

IV.

The Effects of Fire
A.

Definitions

Fire effects can be complex and depend on the overall fire regime, which include: fire
intensity and severity, frequency, size, and season (Attachment A). Definitions of key terms
used in following discussions include:
Fire intensity: refers to fire temperature (units of energy released/area).
Fire severity: refers to ecological effects, such as consumption of forest floor organic matter
(duff reduction) and mortality of overstory trees.
Fire frequency: refers to the number of fires per unit time in a designated area.
Fire-return interval: refers to the average number of years between two successive fires in a
designated area of specified size.
Ground fire: refers to a fire that consumes the litter, duff and organic soil layers, burning to
mineral soil. Such fires usually occur during drought conditions and are the result of long,
smoldering fires.
Surface fire: refers to a fire that consumes the surface litter layer and fine fuels, and is
generally a rapidly moving fire with a short burn period or residence time.
Crown fire: refers to a fire in which the flames extend into, ignite, consume, and spread
through tree crowns.
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B.

Effects on Component Plant Species

Pitch pine, scrub oak, heath shrubs, and various native grasses and wildflowers are
adapted to a combination of fire and coarse, droughty, nutrient poor, acidic soils. Fire acts to
determine plant species composition and abundance in several ways. First, many of the species
have evolved several adaptations to allow them to survive periodic fire events. For example,
mature pitch pines are moderately fire tolerant, due to thick bark and moderately long needles.
Pitch pine is only one of four pine species of that can re-sprout from dormant epicormic buds.
Pitch pine, top-killed by fire, can successfully re-sprout from the base until about 20-40 years
of age (Jordan, 1999). Their seedlings also survive and grow best under the conditions of full
sunlight and exposed mineral soil which usually follows severe fires or land-clearing activities.
Scrub oak is also fire adapted and recovers rapidly from even a hot crown fire. Scrub
oak develops a significant root mass and grows as a shrub. Fires may kill the tops of plants, but
individual plants readily re-sprout from their root stocks. Scrub oak also grows best under
conditions of full sunlight. Scrub oak seedlings can become established only during the first
few years following fire, due to decreased (acorn-consuming) mouse populations (Unnasch,
1990). Although most post-fire recovery of scrub oak results from root sprouts, occasional
seedling regeneration is needed to maintain scrub oak long-term.
Pine barrens shrubs–which include blueberry, huckleberry, sweet fern, and wintergreen
and herbs such as Pennsylvania sedge and bracken fern–also rapidly re-sprout from
underground roots and rhizomes following fire. However, huckleberry is more sensitive to fire
since its shallow roots are more readily killed than the deeper roots of blueberry (Jordan,
1999). Periodic fire is also required to open the canopy and provide the requisite light levels
needed by many herbaceous species typical of grassy openings in the pine barrens.
Many barrens plants have characteristics that facilitate the spread of fire, such as a high
content of flammable terpenes, oils, phenolics, and waxes. This adaptation is in defense against
insects and other herbivores, and is based on carbon rather than nitrogen, as found in plants in
areas with higher nutrient levels (Coley, et al., 1985). Barrens plants have a high-surface-tovolume and dead-to-live tissue ratios. In addition, they create highly flammable litter that has low
water-absorbing and holding capacity and low-nutrient content (especially low phosphorus
content, which in certain forms is a fire suppressant). However, these adaptations mean that while
they can tolerate infertile soils and frequent fire, they do not have the ability to grow quickly and
compete for sunlight (Chapin, 1980). The litter created by barrens plants is low in nutrients, again
creating conditions inhospitable to fast-growing competitors found in more eutrophic conditions.
These barrens species effectively create conditions conducive to fire and in which fireintolerant species cannot become established or survive. In the absence of fire, highly
competitive, mesic forest vegetation encroaches upon the fire-dependent communities. This
results in the replacement of pitch pine-dominated communities and their highly flammable, lownutrient litter by mesic vegetation that produces litter resistant to igniting and carrying flame.
Furthermore, this mesic litter also decays to form soil, rich in organic matter (Streng and
Harcombe, 1982 and Little, 1979).
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Absent of fire, the pitch pine-scrub oak community would succeed to pitch pine-oak, pinenorthern hardwood, and/or Appalachian oak-pine forest, depending on seed source, soil
conditions, and random events. In these communities, fire is less frequent, intense, or severe.
Variations in species composition and abundance result from alterations in environmental
conditions (e.g., light, temperature, and nutrient availability) that result from interactions between
plant species. As soil nutrients increase and light reaching the forest floor decreases, shade
tolerant species begin to dominate the understory. These species reach the canopy as the early oak
and pine dominants are eliminated.
As described above, tree oaks are dominant in the Appalachian oak-pine and pine
northern hardwoods communities, including black, white, scarlet, and chestnut oaks. Chestnut
oak can produce acorns at 20 years of age (Carey, 1992), while white oak begins at 50 years
(Tirmenstein, 1991). Tree oak seedlings and saplings do not grow well under the low-light
conditions found in closed canopy forests. Slow moving, surface fires create suitable
conditions for oak regeneration by opening the canopy, eliminating the mid and understory
strata in mixed hardwood stands and preparing the seed bed (Van Lear et al., 2000). Open
canopy woodlands, created by fire or cutting, favor growth of tree oaks. Lower light levels
beneath the tree canopy (>60% cover) apparently limits the growth of shrub species, especially
scrub oak.
Tree oaks vary in their tolerance to fire and fire frequency in oak dominated forests. A
past study of an old growth chestnut oak forest showed a fire return interval of approximately
10 years (M. Abrams, Pennsylvania State University, pers. comm.). Harmon (1984) reported
that a return interval of 14 years would yield a 50 percent survival rate of chestnut oak
following low-intensity surface fires. Young pole-sized saplings may be top-killed by fire, but
readily re-sprout. Tree oaks over 80 years of age can re-sprout following top-killing. Brown
and Davis (1973) reported that chestnut oak is moderately resistant to fire and Spalt and
Reifsnyder (1962) reported that chestnut oak was more fire resistant than scarlet, black, and
white oak.

C.

Effects on Wildlife Species

Wildland fire is generally recognized as beneficial to the rare and declining wildlife
species referenced in Section III, B. As previously described, wildland fire can restore and/or
maintain the composition, structure, and function which is essential to suitable wildlife habitat.
However, an individual burn may have short-term detrimental effects on wildlife through
direct mortality and the temporary loss of suitable habitat. Therefore, precautions are needed
to avoid and/or minimize any short adverse impacts. The single most significant action the
APBPC can take to alleviate negative effects of prescribed fire on rare and declining wildlife is
to retain adequate refugia of unburned habitat adjacent to burned sites. Refugia, within and
surrounding burn areas, should ensure that wildlife populations are capable of re-colonizing
burned areas. Adequate refugia are especially important during the restoration phase of
Preserve management.
Additionally, once restoration of habitats is complete, the maintenance fire regime
should provide the time needed between fire operations, within a given management unit, to
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allow rare wildlife populations time to recover. The Karner blue butterfly is likely the single
most restrictive of the rare wildlife species in the Preserve. Using this species as a guide,
adequate refugia should remain at 2/3 of a given subpopulation area (or Preserve fragment) and
adjacent 1/3 should not be treated in consecutive years without significantly compelling
rationale. In the case of the Karner blue butterfly, the application of this management strategy
would facilitate a five-year fire rotation in occupied habitat. It is important to note that
restoring suitable habitat for this and other rare wildlife may require more frequent fire
operations. However, it is currently believed that a five-year frequency is considered adequate
to meet the habitat maintenance management strategy described above.

V.

Fire Management in the Albany Pine Bush
A.

Fire Management History

The APBPC‟s fire management program was implemented in 1991 to restore and
maintain fire-dependent communities and wildlife habitat and to reduce fuel loading
throughout this wildland urban interface (WUI) (Table 3). This program was implemented
with the assistance of The Nature Conservancy, NYSDEC, other Commission partners, and
local fire departments. To date 1,156 acres of Preserve lands have been managed with
prescribed fire, with several units being burned more than once (Figure 1). Mechanical
treatment of fuels was initiated in 1995 and in 2003 the Commission began what is referred to
as single-season Mow+Burn treatments (Table 4). These are single-season treatments, in
which scrub oak and other smaller shrub fuels are mowed (typically in late spring/early
summer) with a hydro-axe, allowed to dry and cure while allowing the live scrub oak and other
shrubs to re-sprout from root stocks, and then burned within the same growing season.
The result is a slow-moving, severe fire that not only consumes surface fuels (i.e.,
mowing debris), but also ground fuels (i.e., organic soil comprised of decaying litter and duff).
Additionally, this slow moving fire top-kills and consumes most of the scrub oak stems and
opens up the habitat for other plants. The growth of the scrub oak the following two to three
years is subsequently retarded for one to two growing seasons as the plant utilizes its stored
carbohydrates. Dormant season prescribed fire, is desired as long as the overall fuel bed depth
and fuel loads are considered to be within acceptable ranges. Generally, scrub oak should be
between five and 10 feet tall. Density, or spacing of individual plants, should be low enough
that suppression equipment and personnel can easily and safely access interior portions of a
burn unit. Maintaining restored pine barrens communities will use both dormant and growing
season fire, singly or in combination with additional chemical and/or mechanical treatments.
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Table 3. Summary of Prescribed Fire Management in the Albany Pine Bush Preserve, 19912009.

a

Year
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001a
2002
2003
2004b
2005
2006
2007
2008
2009
Total
Annual Mean

Days Burned
10
2
6
6
10
10
7
5
3
2
0
1
7
10
8
8
3
5
5
108
5.7

Number of Units
14
3
11
8
15
16
7
5
3
2
0
1
8
7
10
9
3
3
2
127c
6.7

two test fires were lit during 2001 season
initiation of Mow+Burn management treatments of pine barren habitat
c
individual burn units may have been burned more than once between 1991-2009
b
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Acres
44
12
75
107
92
143
50
65
74
13
0
8
56
129
133
83
52
5
14.5
1,156
60.8
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Table 4. Summary of Mechanical and Fire Treatments in the Albany Pine Bush Preserve,
1995-2009.

a

Date

Acres Mowed

1995
1996
1997
1998
1999
2000
2001
2002
2003c
2004
2005
2006
2007
2008
2009
Total
Annual Mean

26
30
40
35
35
70
45
25
31
0
0
38
0
115
0
490
32.7

Acres
Burned
92
143
50
65
74
13
0
8
52
19
20
21
52
5
14.5
629
41.9

Acres
Mow+Burna
0
0
0
0
0
0
0
0
4
110
113
62
0
0
0
289
19.3

single-season treatment on same parcel of ground conducted during growing season
Acres Managed is a total of Acres Mowed, Acres Burned, and Acres Mow+Burn
c
initiation of single-season Mow+Burn treatments

Acres
Managedb
118
173
90
100
109
83
45
33
65
129
133
121
52
120
14.5
1386
92.4

b

B.

The Fire Environment

1.

Fuel Types

The primary components of the “fire environment” are the fuel types, weather, and
topography of an area. Mapping of natural communities has provided information needed to
put communities into fuel types according to United States Forest Service methods.
The APBPC Fire Management Program previously utilized 13 fuel models developed
by Anderson (1982) to predict potential fire behavior during prescribed fires. These models
were created for periods of severe fire behavior and are, at times, deficient for predicting fire
parameters for prescribed fires. While these were the best available models for predicting
wildland fire behavior at the time, , they were developed for fully cured, very dry fuels and do
not account for fuel conditions typical of more humid regions of the country (Anderson,
1982). To increase the efficacy of fire behavior predictions, based on computer modeling
(Andrews et al., 2004 and Andrews, 2007), Scott and Burgan developed a new set of fuel
models in 2005 that: 1) more accurately reflect fire behavior during prescribed fires and 2)
more accurately reflect fuel response to humidity levels encountered in various regions of the
country. Scott and Burgan (2005) also increased the number of models, offering practitioners
more realistic choices of timber-dominated fuel beds including, forest litter fuels and litter
fuels with grass or shrub understory .It is important to note that Scott and Burgan (2005) did
not replicate the data for the original 13 fuel models.
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Fire behavior calculations in existing prescribed fire plans were modeled on the original
13 fuel models (Table 5) and they are still available for use, where applicable. Additionally,
they and can be used in conjunction with the more 40 fuel models developed by Scott and
Burgan (2005) (Table 6). The APBPC Fire Management Program will incorporate, where
applicable, the new 40 fuel models when new prescribed fire plans are created or when existing
plans are revised. Additionally, plans may also be written utilizing custom fuel models for
pitch pine-scrub oak barrens (PPSOB), which were developed for mowed and unmowed areas
by Patterson et al. (2005) (Table 6).
Table 5. Fuel Types and Natural Communities in the Albany Pine Bush Preserve Utilizing
the Original 13 Fuel Models (Anderson, 1982).
Fuel Model(s)

Communities

Grass
1, 2, and 3: Fire spreads rapidly through
herbaceous material such as cured graminoid
and herbaceous species. Shrubs or trees may
be widely scattered.

Open grassy areas of pitch pine-scrub oak
barrens, brushy cleared land, and grassy
openings (e.g., restored locust sites). Some
croplands may also be included.

Shrub
4: Fires are of high-intensity and rapid spread
through both live and dead woody materials
found in dense shrublands.

Scrub oak dominated pitch pine-scrub oak
barrens or areas of extensive huckleberry
Top killed scrub oak may exhibit behavior
similar to Fuel Model 4

6: Fires are carried by primarily dead shrubs of Pitch pine-scrub oak forest
lower density than in Fuel
Pitch pine-scrub oak thicket
Model 4.
Appalachian oak-pine
Brushy cleared land
Timber
8: Low-intensity, slow-moving fires spread
through leaf litter from short-needle conifers
(hemlock) or hardwoods (beech and maple).

Pine-northern hardwood
Successional northern hardwood forest
Successional southern hardwood forest
Rich mesophytic forest
Chestnut oak forest

9: Somewhat higher intensity fires moving
through hardwood (oak) and long-needle
(pitch pine) leaf litter.

Appalachian oak-pine forest
Pitch pine-scrub oak barrens
Pitch pine-scrub oak forest

10: Surface fire moving through three inch or
larger wood from wind-thrown branches and
trees.

All forest types
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Table 6. Fuel Types and Natural Communities in the Albany Pine Bush Preserve Based on a
New Set of Standard Fuel Models (Scott and Burgan, 2005) and Custom Fuel Models
(Patterson et al., 2005).
Fuel Model(s)

Grassa
GR1/GR3
Moderate spread rate and low to moderate
flame length.
Fuel model is Dynamicb
GR8
High spread rate and flame lengths.
Fuel model is Dynamic b

Grass-Shruba
GS3
High spread rate and moderate flame length,
which are strongly regulated by the effect of
live herbaceous moisture content. This is
dependent on amount of grass and shrub load
in the fuel model.
Fuel model is Dynamic b
Shrubc
Custom 1
High spread rate and moderate to high flame
length.
Custom 2
Low to moderate spread rate and flame
length. Depending on size, woody regrowth
may moderate fire behavior.
Timber-Grass-Shruba
TL2/GS3
Moderate to high spread rate and low to
moderate flame length.
GS fuel model is Dynamicb

Communities

Cleared land and grassy openings with short
fuel. Fuel may be sparse or discontinuous (e.g.,
restored locust and agricultural sites). Fuel
loads range from low to moderate.
Cleared land and grassy openings with tall,
continuous fuel (e.g., restored locust and
agricultural sites). Fuel loads are higher than
GR1/GR3.

PPSOB with low to moderate, short scrub oak
and herbaceous plants (e.g., National Grid high
transmission powerline right-of-way).

Unmowed PPSOB. Shrub litter and grasses,
along with both live and dead woody materials
(e.g., scrub oak, huckleberry, and blueberry).
Mowed PPSOB. Cured, mowed 1- and 10-hour
woody fuels, as well as shrub litter and some
grasses. Live woody regrowth also may
become available.

Forest litter with shrub-grass understory; some
areas dominated by grass, others by shrubs.
May be buildup of 1,000-hr fuels (e.g., girdled
aspen).
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Table 6. Continued.
Timber-Shruba
TU2/SH4
Moderate to high spread rate and flame
length.

TU2/SH8
Comparable spread rate and higher flame
length than TU2/SH4.

Timbera
TL2
Low spread rate and flame length.
TL6
Moderate spread rate and low flame length.

PPSOF and pitch pine-scrub oak thickets with
moderate shrub understory. Primary fire carrier
is needle litter, woody shrubs, and shrub litter.
Low to moderate overstory, shrub, and litter
loads. Shrub depth about 3 feet.
PPSOF with dense shrub understory. Primary
fire carrier is needle litter, woody shrubs and
shrub litter. Dense shrubs with some
herbaceous fuel. Fine fuel load greater than
TU2/SH4.

Low load, invasive broadleaf forest litter.
Pitch pine oak forest. Primary fire carrier is
moderate load broadleaf and long-needle pine
litter, which may include small amounts of
herbaceous load. White pines and invading
hardwoods may be present in the canopy. Fuel
is less compact than TL2.

a

Scott and Burgan (2005)
dynamic fuel models - live herbaceous fuel load shifts from live to dead as a function of live herbaceous moisture content
c
Patterson et al. (2005)
b
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Several community types exist within the Preserve boundary with either sparse or low
intensity fuels (Table 7). Fires in such communities would be unlikely to spread far or fast. In
fact, such communities could serve as natural fire breaks under certain conditions.
Table 7. Communities with Sparse or No Fuels in the Albany Pine Bush Preserve (Anderson,
1982).
Fuel Levels

Natural Communities

Sparse or patchy fuels with some highintensity fuel types

Cultural uses
Brushy cleared land

Low intensity fuels with limited capacity to
carry fire

Pine-northern hardwood
Rich mesophytic forest
Successional northern hardwood forest
Successional southern hardwood forest

Wetlands capable of carrying fire only in
drought conditions

Sedge meadow
Shallow emergent marsh
Pine barrens vernal pond
Red maple-hardwood swamp

No fuel

Roads
Mowed lawns
Lakes
Streams

Fuel moisture is generally characterized for live and dead fuels. Dead fuels are
described based on the amount of time it takes for the material to equilibrate, in terms of
moisture, with the environment. One-hour fuels (0-1/4” diameter) (e.g., pine needles and leaf
litter) can quickly absorb moisture from the air or lose that moisture if humidity decreases. For
example, on a sunny spring day, these fine fuels can rapidly dry and increase in flammability
from early morning to mid day as humidity decreases. As the terms suggest, 10-hour (1/4-1”
diameter) and 100-hour fuels (1-3” diameter) equilibrate over longer periods of time, typically
days or weeks. Long periods without rain can significantly affect the ability of such fuels to
burn. Live vegetation is usually less vulnerable to ignition, but certain vegetation (e.g., pitch
pine and some heath shrubs) can burn with high live fuel moisture. Live fuel moisture will
increase as new growth occurs and decrease with senescence and/or dormancy in the fall. Fire
intensity in such fuels is highest when live fuel moisture is low, typically during the dormant
season.

2.

Weather

Monthly temperatures from 1961 through July 2008 for Albany ranged from 2.9oF to
40.5F in January and from 55.0F to 86.1F in July and total average annual precipitation was
38.2 inches (H. Johnson, National Weather Service, Albany, NY, pers. comm.). There can be a
substantial amount of variation in precipitation from year to year and from month to month.
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During the spring and early summer, lengthening days and the movement of frontal
systems bring warmer conditions to the area with alternating periods of precipitation and
drying as systems move across the continent. Relative humidity can range as low as 20-30
percent during days when high pressure systems dominate or as high as 100 percent during
precipitation events or as temperatures drop at night. The potential for fire is highest during
periods of low precipitation and low relative humidity.
During periods of low relative humidity, fine fuels can readily ignite. Wildfires
occurring during these periods can create sparks or embers carried aloft in the rising hot air
above the fire. As these embers or sparks fall, they may create spot fires downwind of the
main fire, especially when humidities are below 35 percent. During periods of high winds,
these embers may fall hundreds of feet from the main fire and cross barriers such as roads,
wetlands, water bodies, and fire breaks.
In the Albany area, winds are generally from west (southwest to northwest), especially
during periods when high pressure systems dominate local weather patterns. Easterly winds
are generally associated with storm systems that bring in precipitation and higher humidity.
Wind velocity increases with altitude due to less resistance from vegetation at the ground.
Winds within forests are much lower than within open shrubland or grassland areas (Geiger, et
al., 1995). Winds may also be channeled by fire breaks, roads, and powerline right-of-ways
and be modified by nearby structures or topography (e.g. sand dunes).
Generally, the periods when high-intensity
Intensity and Severity of Fires
fires are most likely are in the spring (April to June)
and again in the fall (October and November). Intensity refers to flame length and rates
These periods are correlated with large scale weather of spread in surface fires. High-intensity
patterns that result in high pressure areas that create fires have long flame lengths and high
generally strong, westerly winds and low relative rates of spread, but may not burn down
humidities (North Central Research Station, 1999). into the litter and duff layers.
In the spring, leaf litter and standing dead stems are
the primary fuels. As plants leaf out, live fuel Severity refers to burning into litter and
moisture increases and the potential for high- duff layers in surface or ground fires.
intensity fires decreases. Both scrub oak and When temperatures are high and
huckleberry can burn with high intensities after precipitation and relative humidity are low
leafing out. Shrub fuel models (fuel model 6) have for long periods of time, these layers dry
been shown to underestimate summer fire behavior out and fire can reside for long periods of
in huckleberry in oak forests (Dell‟Orfano, 1996). time resulting in reduction or loss of
During the fall, senescing vegetation loses live fuel organic material down even to mineral
moisture, and fine fuels can dry in low humidities. layers.
However, in the fall, the days become shorter and
the amount of time when the humidity is low is much less than in the spring and summer. In
addition, leaves that fall are not fully cured and contain chemicals that reduce fire intensity.
Droughty conditions in the summer months also cause reduction in soil and duff moistures, so
that the potential for severe fires increases. As discussed in Section III, C, most of the historic
fires in the Albany Pine Bush occurred in March, April, October, and November, but there
were also a significant number of fires in July.
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Types of Fire
Ground fires are low-intensity, highseverity fires where litter and duff are
consumed. Fires may also burn in
peat and last for weeks or months or
even years.

Sandy soils can dry more quickly than organic soils.
Therefore, there is a potential for fires that would burn
into organic layers (duff) during dry spring conditions,
as well as in the summer or fall. High-intensity fires
may also burn away organic litter, revealing mineral
soil.

Downed woody fuels, also known as slash, present
special problems for fire management. It is generally
Surface fires are low to highthought that slash increases the hazard of wildfire. This
intensity fires burning in litter,
herbaceous or shrub layers. Such fires is especially true in the western United States where
low humidity can dry woody fuels. Slash consists of
can have high rates of spread and
both fine fuels, that can equilibrate to changing
pass leaving duff relatively
humidity conditions quickly, and larger fuels which
untouched if soil moisture is high.
take days or weeks to equilibrate. In general, fine fuels
affect the intensity and rate of spread of fire over large
Crown fires burn through tree
areas. Larger fuels, which may be discontinuous,
canopies. In surface fires, individual
create pockets or “jackpots” that can flare up and cause
trees may be consumed in a fire, but
localized intense fire, but not fire that will spread
in crown fires the fire actually
rapidly. In the Albany Pine Bush Preserve, downed
spreads from tree to tree with high
woody fuels resulting from wind and ice storm damage
rates of spread and intensity.
or from management and restoration activities, such as
girdling, use of chemical or mechanical treatments may create localized fuel accumulations.
They also create problems for mop up, as such areas will burn for long periods.

VI.

Prescribed Fire Requirements
A.

Fire Planning: The Prescribed Fire Plan

Each burn must be planned carefully. The intent of this planning is to meet the
ecological goals and objectives for fire management while assuring safety and the protection of
life and property. Prescribed fire plans or prescriptions are required by New York State law
(6NYCRR Chapter II, Part 194 and ECL Article 46). Prescribed fire plans will be prepared by
a fire planner and approved by the APBPC Executive Director. They are then used by the burn
boss to implement the burn in a given unit. Approved prescribed fire plans are in effect until
conditions stated within the plan have changed (e.g., fuels and/or burn unit boundaries).
Prescribed fire plans should provide details on the following:







Legal and administrative review, permits and approvals
Unit location and maps
Emergency contacts, safety and medical information
Public notification
Description of the burn unit, including the surrounding area, hazards, fire and/or smoke
sensitive areas, and other information
Required weather and fuel parameters
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Goals and objectives of the burn
Expected fire and smoke behavior
Crew assignments and organization
Required equipment
Burn day operations (fire break preparation, ignition and holding plan,
communications, mop-up procedures, and public relations)
Contingencies
Go/No Go checklist
Post-burn evaluation

B.

Weather and Fire Behavior Parameters

The three controlling factors of fire behavior are fuel, weather, and topography. In
developing prescribed fire plans, the relationship between weather and fire behavior in
different fuel types requires the most consideration. Weather conditions, particularly wind and
relative humidity, can be used to predict fire behavior within different fuel types. The U.S.
Forest Service has completed extensive research on this area (Rothermel, 1983).
Each prescribed fire plan must address required weather and fuel parameters (Table 8).
These parameters are inflexible and cannot be modified. Fire behavior predictions will be
calculated for the various fuels within each unit utilizing computer modeling, such as Behave
4.0 (Andrews et al., 2008). Actual fire behavior may temporarily fall outside those predicted,
provided that ecological objectives can be met and the burn can be conducted safely.
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Table 8. Weather and Fuel Parameters for Prescribed Fires in the Albany Pine Bush Preserve.

a

Wind Direction
Wind Gusts (mph)a
1-Hour Fuel Moisture (%)
100-Hour Fuel Moisture (%)
Atmospheric Mixing Height (ft)
Air Temperature (ºF)
Relative Humidity (%)
Keetch Byram Drought Indexb
Days Since Rain
Growing Season Specific
Midflame Windspeed (mph)a
10-Hour Fuel Moisture
Live Fuel Moisture
Dormant Season Specific
Midflame Windspeed (mph)a
10-Hour Fuel Moisture
Live Fuel Moisture

MIN

each unit varies

MAX

15
5
18
12
28
1,500
33
95
35
60
0
200
dependant on fuel type and time of year c
1d
8
60

8
28
300

2
10
30

8
24
90

measured at eye level.
a continuous reference scale for measuring the dryness of the soil and duff (decaying leaf litter) layers. The index increases
for each day without rain (the amount of increase depends on the daily high temperature) and decreases when it rains. The
scale ranges from 0 (no moisture deficit) to 800 (extreme drought) (Keetch and Byram, 1968).
c
days since rain determination will be evaluated for each fuel type or combination of fuel types within the Preserve on a caseby-case basis. Fuel type, time of year, and soil moisture also may be considered when making this decision. This decision
will be made by the Fire Management Specialist and/or the Burn Boss leading the fire operations.
d
light and variable winds are acceptable during growing season burns.
b

C.

Prescribed Fire Crew Qualifications, Organization, Responsibilities,
and Equipment

Crew qualifications, experience, and equipment are critical to safely and effectively
implementing a wildland fire program. During 2009 the APBPC adopted the training,
experience, physical fitness level, and position currency standards outline in the National
Interagency Incident Management System, Wildland Fire Qualifications System Guide, PMS
310-1 (National Wildfire Coordination Group [NWCG], 2009). These standards provide for
clear lines of authority. The burn boss is the ultimate authority on a burn, with delegation of
holding and ignition responsibilities to line bosses or the firing boss and holding boss. The
following are required training, experience, and organizational parameters:
Minimum training for all crew: All crew and volunteers must be certified to the NWCG
standard of Firefighter Type 2 (FFT2). NYSDEC Forest Rangers have their own policy, but
generally follow NWCG standards. Smoke spotters are exempt from the above certification,
due to this position‟s location away from the fireline.
Burn Boss: Burns will be lead by a Prescribed Fire Burn Boss Type 2 (RXB2) or Type 1
(RXB1), certified to NWCG or NYSDEC standards.
Firing Boss: Certified to the NWCG standard of Single Resource, Firing Boss (FIRB).
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Holding Boss: Certified to the NWCG standard of Firefighter Type 1 (FFT1).
Line/Squad Boss: Certified to the NWCG standard of Firefighter Type 1 (FFT1).
Experience: Crew must have participated in at least three prescribed fires as an apprentice.
Crew with previous fire experience from another agency or organization may be exempt from
this requirement.
Physical fitness: All crew should meet the moderate or arduous levels, as described by the
NWCG in PMS 310-1. This testing shall take place once every 12 months.
Annual Fireline Safety Refresher: All crew are required to attend an annual fireline safety
refresher once every 12 months.
Crew Number: Ten (minimum number of 6 for research plots or other special circumstances
approved by APBPC‟s Executive Director [e.g., small, low complexity portions of a unit]).
General organization and responsibilities of all crew are provided below. Two types of crew
organization may be utilized on prescribed fires.
Option 1:
Weathera

Burn Boss

Line A
Line/Squad Boss
Ignition
Holding/Engine Crew

Smoke Spotter

Line B
Line/Squad Boss
Ignition
Holding/Engine Crew
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Option 2:
Weathera

Burn Boss

Ignition Crew
Firing Boss
Ignition Crew

Smoke Spotter

Holding Crew
Holding Boss
Holding/Engine Crew

a

weather observer does not need to exist as a dedicated position under either crew structure. If appropriate, given the
complexity of the burn and number of personnel on-site, this function may be performed by holding crew members who have
the ability to communicate directly with the burn boss.

General responsibilities of all crew are provided below:
Burn Boss
 Oversees entire burn and directs actions as appropriate
 Makes decision to start test fire and burn or shut down burn
 Decides when to begin mop-up and when it is complete
 Determines when to shift into suppression mode, if necessary
 Communicates with line/squad bosses, firing boss, holding boss, smoke
spotters, weather observer, and fire behavior monitor
 Monitors fire behavior
Firing Boss
 Oversees the ignition of burn, under the guidance of burn boss
 Directs the ignition crew
 May be called upon to assist with suppression, in the event of a spot or slopover
Holding Boss
 Oversees the holding of the burn, within the unit boundaries (fire breaks)
 Directs the holding crew as ignition proceeds
 In the event of a spot or slop-over, the holding boss will size up the situation
and may lead initial attack procedures
 Oversees mop-up
Line/Squad Boss
 Oversees the holding of the burn, within the unit boundaries (fire breaks)
 Directs ignition of burn, under guidance of the burn boss or firing boss
 Directs holding crew as ignition proceeds
 In the event of a spot or slop-over, the line/squad boss will size up the
situation and may lead initial attack procedures
 Oversees mop-up
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Ignition Crew
 Must understand fire behavior and anticipate changes
 Use drip torch or other tool to ignite unit
 Always aware of position of holding crew
 Usually follows direction from line/squad boss or firing boss
Holding Crew
 Primary responsibility is to hold fire within the unit boundaries (fire breaks)
 Monitors the line (firebreak) and adjacent unburned fuels for spots or
slop-overs
 Consists of two to six people who are proficient with a variety of hand tools
(backpack pumps, council rakes, pulaskis, fire shovels, McLeods, etc.)
 Patrols line from current point of ignition, back to initial point of ignition
(test-fire) throughout the duration of the burn.
 Often works in teams for safety and to rotate in and out of smoke
 Directed by line/squad boss or holding boss
Engine Operator
 Must be able to drive multiple vehicle types and maneuver off-road in narrow
situations
 Drives truck or other vehicles along firebreaks and in unit interior, if requested
for mop-up or suppression
 Works with hose/pump operator and directed by line/squad boss or holding
boss
 Acts as part of holding crew, unless a situation develops elsewhere requiring
relocation of the engine
Hose/Pump Operator
 Must understand the water delivery system and ensures pump is in operation
prior to burn
 Uses hoses for wet-lining, foam application, mop-up and suppression
 Communicates with the driver and is directed by the line/squad boss or holding
boss
Smoke Spotter
 Observe smoke dispersal
 In direct radio contact with burn boss
 Must communicate efficiently - using terminology (e.g., lift, column, settling, etc.)
 Reports any problems immediately to burn boss
 May serve as public liaison
Weather Observer or Fire Effects Monitor (FEMO)
 Collects information needed to assess current and potential fire behavior
(information is also used to assess fire effects on vegetation)
 May serve as holding crew member
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Collects data on fire behavior: type of fire, rate of spread, flame lengths, fuel
type, etc.
Collects data on weather: relative humidity, temperature, wind speed,
direction, etc.
Communicates directly with the burn boss; updates on-site weather every
hour
Submits fire data observation sheet to burn boss for completion

All fire crew will have personal protective equipment, including: fire-resistant Nomex
clothing, hard hat, goggles, fire shelter, leather gloves, and leather boots. Portable radios are
distributed as appropriate to the crew for communications. In addition, there will be at least
two cellular phones on site for emergency communications. All equipment will be checked to
make sure it is in working order prior to any burn (Table 9).
Table 9. Required Equipment for Prescribed Fires in the Albany Pine Bush Preserve.
Item
Engine
Backpack pump
Drip torch
Drip torch fuel
Council rake
Fire shovel
Pulaski
Spring tooth rake
Chainsaw w/accessories
Weather kit
First aid kit
Water cooler
Portable radio

D.

Number
2
6
6
2 x 5 gal.
4
2
2
2
1
1
1
2
≤10

Unit Preparation and Fire Management

Fire breaks will be either moved lines, four to eight feet in width; mowed road-side
rights-of-ways (ROW); hiking trails; trails cleared with a leaf blower or rakes, one to two feet
in width; and/or roads. Progressive hose lays also may be deployed to reinforce firebreaks
depending on fuels and conditions. Overhanging vegetation will be limbed and removed.
Firebreaks may be wetlined during the burn, if necessary. Mowed lines, roads, and ROW‟s
may be engine and/or ATV accessible.
A complete weather forecast will be obtained from the National Weather Service or
NYSDEC meteorologists. Wind, relative humidity, and temperature will be taken at one-hour
intervals preceding and during the prescribed fire and information from a weather radio may be
recorded as well. One-hour fuel moisture data will be calculated from on-site weather data and
10-hour fuel moisture data will be collected from either a protimeter or fuel moisture sticks. If
conditions fall from required parameters, ignitions may be stopped and the prescribed fire
appropriately suppressed. However, it may be safer to continue the prescribed fire to
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completion. This decision will be made by the burn boss and recorded in the post-burn
evaluation.
Parts of a Fire

Crew should be briefed on how the burn will be
implemented, contingencies, mop-up, hazards, and other
operational procedures. Hazards may include: the fire
itself, rough and uneven terrain, tripping hazards (e.g.,
shrubs, branches, and roots), vehicle traffic, powerlines,
and insects (e.g., ticks, wasps, and bees). Fire behavior in
shrub fuels can be intense and smoke can cause eye and
skin irritations and respiratory problems.
All crew
members should be familiar with the area. A crew briefing
and site walk around will be conducted. All crew members
must wear personal protective equipment until the burn and
mop-up operations are complete. Equipment should be
checked prior to the burn to make sure it is in proper
working order.

Following the crew briefing and all required notifications, and if on-site weather and
fuels are within parameters, a test fire will be ignited at the downwind side of the burn unit.
Test fires are used to evaluate on-site fire and smoke behavior and will vary in size and
duration as conditions warrant. Backing and flanking fires will be used to gradually widen the
downwind firebreaks. Drip torches will be the primary tool used for ignition and the pace of
ignition will be controlled by the burn boss or firing boss. The decision on how the units will
be burned is at the discretion of the burn boss, with consideration given to weather parameters,
fire and smoke behavior characteristics, control factors, and firefighter safety. Existing trails,
topography, and changes in the fuel complex will be considerations used for developing the
ignition pattern.
Fire behavior will be manipulated using various ignition techniques. Primary ignition
patterns used may include: backing, flanking, and strip-head fires. Dot, chevron, and ring head
fires also may be used to achieve desired intensity and rate of spread. Firing patterns and
directions may change depending on wind direction or other parameters. In general, ignition
crew members involved with ignition on the perimeter of the burn unit should be accompanied
by a holding crew member and/or an engine. Crews also may be utilized to reduce heat on the
fireline or extinguish fires that could climb into high vegetation (e.g., snags or trees with
associated ladder fuels).
Once the burn has been completed, mop-up will commence. Mop-up involves
extinguishing all smoke and smoldering material. Mop-up may be timed to allow areas to
smolder to extinction. Following mop-up, crew members will check the units thoroughly to
make sure all smoldering materials are out, and must check the unit again the following day.
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An After Action Review (AAR)/crew debriefing will be completed after the prescribed
fire. Topics of discussion may include, but not be limited to: what was planned, what actually
happened, why did the events happen, and what can be done next time (correct
weaknesses/sustain strengths) (NWCG, 2006).

E.

Contingencies

During the briefing, actions needed in the event of an escape need to be clearly
discussed with the crew. All crew should know the locations of roads, trails, and firebreaks
and the names of surrounding burn units or landmarks.
Contingencies that should be addressed include:







Equipment breakdown or malfunction
Injury to crew member(s)
Unexpected fire behavior
Weather or other conditions resulting in parameters out of prescription
Shift in speed or direction of wind
Unacceptable smoke behavior, with smoke impacting roads or neighboring properties

Addressing these contingencies is the responsibility of the burn boss and depends on
the situation. For example, shifts in wind or equipment problems may be of short duration, or
they may result in the decision by the burn boss to terminate the burn. The burn boss and the
crew must be prepared for such events.
The most serious contingencies involve fire escaping the burn unit. There are many
ways of suppressing escapes, and the common methods will be described below, focusing on
methods utilizing the crew and equipment that would be involved in a prescribed fire. In all
cases, should fire escape the unit boundary, ignition operations will cease.
Minor spot fires, where burning litter crosses a line and ignites an area outside of the
burn unit, may occur. Any fire outside of the burn unit will be reported immediately, up the
chain of command, to the burn boss. Ignition within the burn unit will cease, if safely
practicable, until the spot fire or spotover is contained. Any fire that spots onto adjacent
property, not managed by the APBPC, will be cause for the burn boss to call 911.
Spot fires will be handled by the holding crew or nearest engine, under the direction of
the line/squad boss or holding boss (Table 10). Hand crews start from a secure “anchor” point.
This is an area that would be barrier to fire such as a major fire break or areas already burned.
Anchor points prevent a fire from outflanking the suppression crew. Crew members would
stay within the “black,” (i.e., the area already burned in the escape) and work each of the flanks
toward the head of the fire.
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Table 10. Hauling chart: fire behavior and control strategies (Goodson and Adams, 1998).
Flame Length
0-4 feet
4-8 feet
8-11 feet
>11 feet

Control Strategy
Attack of heads or flank is possible with hand tools; hand lines
should hold fire
Too intense for direct attack; heavy equipment necessary for
suppression
Serious control problems; attack of head fire probably
ineffective
Crowning, spotting, major runs probable; indirect attack may
be best option

The burn boss has the authority to declare the escape fire a wildfire and summon
assistance from local fire departments and the NYSDEC. If the need for backup suppression
occurs, emergency assistance will be requested by calling 911 on the cellular phone. Once the
suppression agency (or agencies) arrives on site, the Incident Commander (usually the fire
department chief or designate) will take control of suppression operations and assume authority
from the burn boss. However, a Unified Command may be established to include the burn
boss or other qualified APBPC personnel. The APBPC crew will operate under the Incident
Commander‟s direction. During contingency operations all prescribed fire ignition operations
will cease.
Crew Organization - Option 1
The nearest line/squad boss will size-up the fire, communicate the size-up and request
resources as needed, secure an anchor point on the upwind side of the fire, and proceed
suppressing the fire along the “hot” flank, towards the head, or downwind part of the fire. If
this cannot be safely achieved the crew will work to suppress the “cool” flank or pull back for
indirect attack. The line/squad boss may instruct their holding crews to serve as two
suppression hand crews, one suppressing the “hot” flank, the second suppressing the “cool”
flank, also starting at the anchor point and working toward the head.
The line/squad not involved with the spotover/escape may begin suppressing the
prescribed fire in a similar fashion to the line/squad attending the escaped fire. The burn boss
may decide to monitor the prescribed fire, versus extinguishing it. If the prescribed fire is
suppressed, resources may be re-assigned to assist with the suppression of the escaped fire.
Crew Organization - Option 2
The holding boss will size-up the fire, communicate the size-up and request resources
as needed, secure an anchor point on the upwind side of the fire, and proceed suppressing the
fire along the “hot” flank, towards the head, or downwind part of the fire. If this cannot be
safely achieved the crew will work to suppress the “cool” flank or pull back for indirect attack.
The holding boss may instruct their holding crew to serve as two suppression hand crews, one
suppressing the “hot” flank, and the second suppressing the “cool” flank, also starting at the
anchor point and working toward the head.
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The firing boss may begin suppressing the prescribed fire in a similar fashion to the
crew attending the spot/escape fire. The burn boss may decide to monitor the prescribed fire,
versus extinguishing it. If the prescribed fire is suppressed, ignition crew resources may be reassigned to assist with the suppression of the spot/escape fire.
If direct attack is not safely feasible, the escape may be indirectly attacked in the
adjacent units. Indirect attack can be carried out by preparing firebreaks in the adjacent units
and holding the fire at these, or at pre-established fallback lines. If necessary and approved by
the burn boss, backfiring may be conducted from these lines.
Crew safety is paramount. Escape routes and safety zones should be identified.
Fallback control lines can be established using fire breaks, roads, or trails on the periphery of
adjacent units, with secondary fallbacks surrounding the region where the prescribed fire is
occurring.
In the event of an escaped prescribed fire, unplanned ignition, or other major incident
on prescribed fires or unplanned ignitions (i.e., serious medical/trauma injuries or fatality) the
burn boss will follow the procedures outlined in the Albany Pine Bush Fire Management
Media Response Plan (Attachment B). Careful attention will be made to keep personnel names
confidential, until so release by the Commission.

VII. Guidelines for Wildfire Management
Fire can be managed through: 1) prescribed fires, 2) suppression of wildfires, or 3)
wildland fire use (management of wildfires, where such fires are permitted to burn under
specified conditions). This latter case can be thought of as managing a wildfire as a prescribed
fire.
Wildfire response is undertaken by the NYSDEC and local fire departments, and they
would act to suppress all wildfires. Clearly the suppression of wildfires is critical where they
threaten life and property. New York State law specifies that the setting of fires is a felony
offense. It is imperative that wildfire management policies be developed that address the
public health and safety issues of wildfire, crew capabilities and safety, and ecological
management goals.
The following are guidelines for wildfire management that should be discussed with NYSDEC
and local fire officials:
1) The APBPC Fire Management Specialist should meet with each of the relevant fire
departments annually to review prescribed fire plans and wildfire response guidelines.
2) In the event of a wildfire in/adjacent to the Preserve, the responding agency/department
should notify the Commission.
3) APBPC staff may be useful to support wildfire control strategies, due to their expertise,
level of training, and knowledge of the Preserve.
4) Fires should not be permitted to leave Preserve property or threaten adjacent property.
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5) Fires burning in the Preserve should be suppressed with as little damage to the area as
practicable.
6) Suppression operations should minimize disturbance where possible by:
 Burning out areas from existing fire breaks, where appropriate.
 Suppression during periods of reduced fire activity, especially during
periods of higher humidity during the evening.
 Using areas with sparse or low intensity fuels for fire breaks.
 Using topography to create fire lines on the back sides of ridges and
knolls.
 Utilizing existing, natural firebreaks.
7) Since prescription parameters have been developed for much of the Preserve,
depending on weather conditions and available suppression techniques, wildfires
occurring within “prescribed fire parameters” could be treated as prescribed fires and
suppression would be part of burning one or more units (wildland fire use fires).
8) Wildfires that burn in conditions outside of prescription parameters, where suppression
resources are limited, or life and property are threatened should be suppressed.
9) Pre-fire planning and preparation should be enhanced to ensure that agency/fire
department crew and equipment are ready to suppress a wildfire as appropriate.
10) The potential for wildfire occurrence should be based on daily, on-site fuel and weather
conditions, and clearly communicated to staff and visitors.
11) Firebreaks, created or enhanced to suppress or contain wildfires, should be restored to
their pre-fire conditions using appropriate means.
12) Prescribed fires or mechanical treatment should be applied in specified areas to reduce
fuel loads and break up areas of continuous fuels. This may make wildfire suppression
and management easier.

VIII. Impacts of Smoke
A.

Smoke and Human Health

The Commission has completed an extensive analysis of the impacts of smoke
(Hawver, 1996). Smoke from prescribed fires consists of airborne particulates or particulate
matter from burning vegetation. Particulates are pieces of soot, transported through the air,
which can irritate the mucous membranes of the respiratory system. Particulate matter is the
most important class of material generated from the burning of vegetation and is usually
thought of as the main health hazard presented to humans. Other sources of particulate matter
include: factories, power plants, vehicles, construction activity, fires, and natural windblown
dust. Particulates also may form as particles in the atmosphere by condensation or
transformation of emitted gases, such as sulfur dioxide and volatile organic compounds.
Most research, focused on particulate matter relevant to prescribed fires, comes from
studies of wildland fires. Ninety percent of the total mass emitted from wildland fires is water
and carbon dioxide, neither of which is classified as a pollutant. Other substances are released,
but little is known about their characteristics, primarily due to the variability in fuels and
conditions during wildfires (Hawver, 1996). The portion of carbon not converted to carbon
dioxide is converted to carbon monoxide, particulate matter, or to volatile organic compounds.
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The concentrations of these decreases dramatically within short distances from the area of
combustion (Hawver, 1996).
Particulates are of major concern because of the high concentration of organic material
with the particles. Additionally, a high percentage of the mass of this particulate matter
consists of particles less than 10 microns in diameter (Hawver, 1996). These can aggravate
respiratory conditions in susceptible individuals. Over 90 percent of the mass of particulate
matter produced from prescribed fires is less than 10 microns in diameter. This size particulate
is considered to pose particular health concerns because its small size enables it to enter the
human respiratory system. Larger particles greater than 10 microns become deposited in the
nasal passages and medium sized (5-10 microns) tend to deposit in large- and medium-sized
airways (bronchioles) and are removed by ciliary action and coughing. Smaller (respirable)
particles (0.5-5 microns) find their way into the alveolar region of the lung, while very small
particles (0.2-0.5 microns) avoid deposition and are carried back through the airways during
exhalation (Hawver, 1996).
Based on studies of human populations exposed to high concentrations of particles
(often in the presence of sulfur dioxide from industrial or commercial processes) and
laboratory studies of animals and humans, the major effects of concern for human health
include: effects on breathing and respiratory symptoms, aggravation of existing respiratory and
cardiovascular disease, alterations in the body's defense systems against foreign materials,
damage to lung tissue, carcinogenesis, and premature mortality (U.S. EPA, 1992). The major
subgroups of the population that appears likely to be most sensitive to the effects of particulate
matter include individuals with chronic obstructive pulmonary or cardiovascular disease, those
with influenza, asthmatics, the elderly, and children.

B.

Smoke and Visibility

Particulate matter emissions can limit visibility. In the case of vegetation combustion,
smoke particles can scatter visible light, thus reducing visibility. In areas with major
roadways, smoke from controlled burning must be managed so visibility is not limited.
Prescribed fires that occur in the Albany Pine Bush, near major thoroughfares, are carried out
so smoke does not interfere with the roadway.
At high relative humidities, a small concentration of smoke can trigger fog formation
creating poor visibility (Hawver, 1996). High humidities are not conducive to most prescribed
fire operations, in that specified objectives are unlikely to be met. The vegetation will not burn
well and the fire will not spread. Because of poor combustion and little biomass consumption,
objectives will not be accomplished and the prescribed fire is usually postponed.

C.

Clean Air Act Requirements

As part of the Clean Air Act, the U.S. Environmental Protection Agency (EPA)
established National Ambient Air Quality Standards (NAAQS) for particulate matter (PM10
and PM2.5) and five other primary air pollutants: sulfur dioxide, nitrogen dioxide, ozone,
carbon monoxide, and lead (U.S. EPA, 2009a). A major air quality goal of the Clean Air Act
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includes attaining the NAAQS. "Attainment" areas are geographical regions with air pollutant
levels below the NAAQS, while “nonattainment" areas have air pollutant levels which violate
the NAAQS. Greater restrictions are placed on activities which emit pollutants and contribute
to violations of the NAAQS in “nonattainment” areas. The New York State Capital District
(Albany, Schenectady, Troy) is currently listed as “Former Subpart 1” for 8-hour ozone and is
in attainment of the NAAQS for all other remaining categories (U.S. EPA, 2009b). “Former
Subpart 1” is addressed by the EPA as follows:
“One June 8, 2007, the United States Court of Appeals vacated the Subpart 1
portion of the Phase 1 Rule. The Subpart 1 areas in the Greenbook are listed as
“Former Subpart 1” until reclassification of the areas is finalized. Proposed
reclassifications were published on January 16, 2009”
Currently, the proposed 8-hour ozone Subpart 2 classification for the Capital
District is listed as “marginal” (U.S. EPA, 2009c).
Annual and 24-hour NAAQS for particulate matter were set in 1971. Total suspended
particulate (TSP) was the major indicator used to represent suspended particles in the ambient
air. On July 1, 1987 the EPA promulgated new annual and 24-hour standards for particulate
matter, using a new indicator. These standards are based on PM-10, including only those
particles with an aerodynamic diameter smaller than 10 microns. The standards were revised
because additional research showed that these smaller particles are likely responsible for most
adverse health (Hawver, 1996).
Recognizing the importance of prescribed fires in ecological management, the EPA
issued an interim policy on wildland and prescribed fires (U.S. EPA, 1998). Under this policy
EPA will not designate an area as “nonattainment” (areas that do not meet EPA‟s national air
quality standards) when prescribed or wildland fires managed for resource or environmental
benefits cause or significantly contribute to violations of the particulate matter standards
provided that the State has certified that they have implemented a basic smoke management
program. Instead, EPA will require the State to review and upgrade their smoke management
programs if fires lead to a first violation of the particulate matter standards (based on three
calendar years of air quality monitoring data). A second violation would require
implementation of stronger measures and a third violation would require mandatory smoke
management programs to be adopted.
Where a state has not implemented a basic smoke management program the EPA will
require it to revise their implementation plans to include a mandatory smoke management
program if prescribed fires lead to violations of the particulate matter standards. In such cases,
EPA will move forward to redesignate the area in violation as non-attainment.
The Clean Air Act authorizes states with approved Prevention of Significant
Deterioration (PSD) programs to exclude particulate matter emissions caused by “temporary”
activities from consuming increment. The EPA expects the states, on an individual basis, to
decide the extent to which prescribed fires (and the resulting emissions increases) should be
considered “temporary” sources of air pollution when determining increment consumption in
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specific areas. The goal of the PSD program is to prevent “clean” air quality (in areas that
meet the national air quality standards) from deteriorating beyond certain amounts or
increments.

IX.

Smoke Management in the Albany Pine Bush
A.

Planning to Address Potential Smoke Impacts

As discussed above, each burn is carried out according to a prescribed fire plan or
prescription, developed well in advance. The burn plan addresses seasonality and timing,
meteorological conditions, suppression means (mop-up), and ignition techniques. In addition
to those required by law, other techniques APBPC uses to minimize smoke impacts from
prescribed fires include: the number of days that burns occur annually and consecutively;
computer modeling, to estimate particulate emissions; and an extensive public notification
program.
A follow-up report must be submitted to the State of New York within 60 days of the
final day of the period for which a prescribed fire has been authorized. The report must
describe: whether the prescribed fire took place, including the actual days on which the action
was conducted and, if the action took place, the weather conditions that existed at the time of
the action; how actual fire and smoke behavior correlated with predicted behavior; whether the
objectives set forth in the prescribed fire plan were achieved; an assessment of the impact of
the action on the environment; and whether additional measures could be taken in the future to
reduce this impact (6NYCRR, Section 194.10).

B.

Season and Weather Conditions

The majority of prescribed fires in the Albany Pine Bush occurs in the spring and
summer seasons. During the spring, there is the least amount of moisture present in the
vegetation; a lower amount of moisture in the plant material reduces the amount of smoke
produced as it burns. Although moisture is low in the vegetation at this time of year, the
moisture held in the partially decomposed organic matter (duff) found above the soil is often
high, which inhibits smoldering. Smoldering is a very inefficient and incomplete process of
combustion, emitting pollutants at a much higher ratio to the quantity of fuel consumed than
does the flaming combustion of similar materials. Additionally, because the time of day can
influence smoke production, burns are normally conducted in the late morning through the
afternoon, when atmospheric conditions are favorable for proper lift and dispersion of smoke,
as opposed to the late afternoon or evening, when ventilation rates can deteriorate.
For prescribed fires that are held during the growing season, higher level fuel moistures
will cause increased smoke. Burn unit size will be reduced to reduce smoke and allow for
mop-up where substantial reduction of the litter and duff layers is an objective.
For most prescribed fire activities, a slightly unstable atmosphere tends to produce an
optimum dispersion pattern, particularly when surface winds are moderate. The atmosphere
should be unstable allowing smoke to rise and dissipate. This is opposed to conditions of a
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stable atmosphere, where a layer of stable air prevents smoke from adequately rising, such as
during episodes of temperature inversions. High mixing heights are necessary when
conducting prescribed fires. Mixing height is the height at which smoke will rise due to
convection, before it drifts and disperses. A high mixing height allows smoke to rise high into
the atmosphere and disperse.
Additionally, particular wind directions and velocities are specified for each particular
burn unit. Wind directions are chosen so that smoke is carried away from any smoke-sensitive
areas as it rises in the atmosphere. A steady wind from the pre-determined direction allows for
the least amount of impact from smoke on these sensitive areas. Weather conditions favoring
persisting winds usually prevent air stagnation. Wildfires on the other hand, can occur at any
time, including during periods of air stagnation. Because they are uncontrolled fires, wildfires
result in a large amount of particulate matter being introduced into the stagnant atmosphere,
which can severely impact the surrounding community.

C.

Managing Prescribed Fires to Reduce Smoke Impacts

Each day that a burn is planned, a forecast of local meteorological conditions is
acquired and evaluated. The prescribed fire will only occur if conditions are favorable to
burning and smoke management. Despite having acquired a thorough forecast, weather
conditions can change. Therefore, weather conditions are monitored on-site prior to and
throughout any prescribed fire. Any significant change will result in the fire being cancelled
or, if in progress, immediately ceased, with all flames and smoke fully extinguished. This will
only occur if fire crew safety is maintained. It may be safer to continue on and complete the
burn. This decision will be made by the burn boss. Changes in weather conditions prior to and
during prescribed fires have occurred during burn seasons. In one case, prior to ignition, the
winds were not from a consistent direction on site (despite a positive forecast for the area) and
the burn was cancelled. In another case, the local weather conditions changed after ignition
began, presenting the potential for smoke to drift towards sensitive areas, and the burn was
immediately shut down.
Methods used for the ignition of each burn unit also control the amount of smoke that is
produced. Various ignition techniques allow for a more complete combustion of plant
materials, with little smoldering, thus producing less smoke and particulate matter. For
example, when appropriate, small sections of a unit may be burned utilizing a backing fire,
which producing less smoke at one given time. In other situations, portions of a burn unit will
be allowed to burn more rapidly (with a headfire), where the fire moves more quickly over the
ground, not igniting the lower layers of fuel thus resulting in little smoldering. During
prescribed fires in the Preserve, most of the fire is of low- or moderate-intensity, which also
reduces the amount of particulate matter emitted.
Smoldering will continue to produce large amounts of particulate matter even though a
fire is considered to be out. Because of the low heat release rate from smoldering fuels, smoke
tends to stay near the ground, creating potential visibility problems in localized areas.
Smoldering is minimized during prescribed fires in the Preserve to further decrease any impact
on nearby roadways (Hawver, 1996).
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Mop-up operations are designed to reduce the amount of smoke produced from the
burns. Following the end of each prescribed fire, mop-up continues until all smoldering snags,
logs, stumps, or organic soil is extinguished. A quick and efficient mop-up reduces impacts
that may result from any residual smoke (particularly that of smoldering). Mop-up is specified
in the detailed plan for each individual burn unit to be "100%", where every smoke is fully
extinguished before the crew leaves the site. This procedure is absolutely essential. If
smoldering continues, smoke generated could stay near the ground and impact the surrounding
public. Even though all smoke is eliminated during mop-up, two crew members may remain at
the site for up to four hours to monitor each burned unit for any possible residual smokes.
Within a given burn season, very few days actually present the specific environmental
and meteorological conditions required to conduct a prescribed fire. For example, the fuels
(i.e., 1-, 10-, 100-, and 1,000-hour fuels) within a unit may fall within the required parameters
(Table 8). However, the required weather parameters (i.e., wind speed and direction,
temperature, relative humidity, mixing height) may not be present (Table 8). The converse
also may occur, with weather parameters falling within prescription, but environmental
conditions, such as fuel moistures, being out of prescription. As a result fewer prescribed fires
occur, both in consecutive days and in total for the year, thus reducing the amount of smoke
produced and allowing for complete smoke dispersal between prescribed fires.
Prescribed fire has become a more ubiquitous tool utilized by land managers
throughout the country, particularly by federal agencies. Recently, regulatory authorities have
become more interested in the contribution of particulate matter to the atmosphere and possible
visibility reduction from controlled burning by land management agencies. In particular, an
application by the Bureau of Land Management (BLM) has developed a simple screening level
(computer) model (Sestak and Riebau, 1988). The model, referred to as the Simple Approach
Smoke Estimation Model (SASEM), was designed to be a screening tool for analyzing air
impacts of prescribed fires on federal lands (Hawver, 1996). Although not required, it has
been used on an experimental basis, and preliminary results show that the prescribed fires in
the Preserve do not exceed federal air quality standards. However, the program is limited in its
use for the northeast, having been developed for western fuels. Other modeling programs
exist, such as VSmoke (Lavdas, 1996) and VSmoke-GIS (Harms and Lavdas, 1997) and may
be used to assist with smoke management. As new modeling programs are developed, they
will be assessed for applicability in evaluating impacts on air quality.

D.

Public Notice

During each burn season extensive efforts go into providing neighbors with notification
and information regarding the burns, so that if they are interested, they may take measures to
protect themselves from potential smoke impacts (e.g., close windows, leave immediate
vicinity, etc.).
Prior to each burn season, local businesses, officials, and police and fire departments
receive written notification of the planned prescribed fires, with a time frame of when the
burns potentially could occur and a map with areas that are planned to be managed. Before the
start of the season a press-release is sent to local media sources providing notification of the
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prescribed fires, a time frame of when the burns are planned to occur and a map showing the
location of proposed burns. Similar notification, in the form of a pre-burn postcard, is sent to
all residents surrounding areas where burns are planned.
Each day, in which a prescribed fire is planned, all local officials, police and fire
departments, and residents requesting daily notification receive personal phone calls notifying
them of plans to conduct a burn, with approximate times of starting and ending, and the
location of the activity.
On an annual basis, post-burn questionnaires are distributed to all local residents near
areas managed with prescribed fires or who may have been impacted by the burns (i.e., smelled
or observed smoke, etc.). People are encouraged to comment on the burns and whether they
were impacted by the activity and return the questionnaire.
Typically at the end of the burn season local media sources receive a post-burn press
release that announces the close of the burn season and what accomplishments were made
during the season toward maintaining or restoring the natural ecology of the Albany Pine Bush
Preserve.

X.

Addressing Limitations on the Use of Prescribed Fire

Within a given burn window, very few days actually present the specific environmental
and meteorological conditions required to conduct a burn (i.e., it may be too wet, dry, windy,
etc.). The required conditions for fire management do not often continue consecutively for
more than a few days in the northeastern United States during the spring season.
Another limitation is the resources needed, including trained crew, equipment, and
qualified burn bosses, firing bosses, and line/squad bosses. The following actions are needed
to increase the amount of acres burned each year:






Continue to work with state and federal agencies and TNC to share resources
throughout the Northeast for increased prescribed fire capacity
Expand the number of trained crews, including burn bosses, from all members
of the Commission and other public agencies, and have them available for prescribed
fires during burn seasons
Increase experience depth of all burn bosses, firing bosses, and line/squad
bosses
Investigate the need for acquiring additional equipment, including additional
water sources such as fold-a-tanks; portable pumps, to boost water from hydrants;
another engine; and air support (on call)
Continue to utilize mechanical pre-treatment preparation, where ecologically
feasible, prior to burning
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XI.

Monitoring and Research
A.

Post-Burn Evaluation

Following each burn, the unit is evaluated to determine if ecological objectives were
met. Information on the area burned, reduction in fuels, reduction in duff or litter layers,
scorch height, and other information is collected and compiled. Monitoring plots have been
established in areas being treated by fire, mechanical, and chemical management to determine
the effectiveness of those practices.

B.

Comprehensive Monitoring and Research

Research, inventory, and monitoring programs are essential to assessing the status of
ecological communities and target species populations and progress in achieving management
goals and objectives.
Monitoring of rare communities and species is intended to show changes in distribution and
abundance over time and/or as a result of management activities. For instance, Karner blue
butterfly numbers are being monitored, according to specified protocols, to determine changes
in numbers from year to year and to identify changes in the locations of subpopulations.
Inventory efforts represent searches for species and natural communities and to provide
documentation on their status. Most community inventory work in the Albany Pine Bush has
been completed, though some rare species, historically identified in the Pine Bush, are still
being sought.
Research involves specific studies to expand our understanding of the biology of organisms
and ecological processes that maintain communities and habitat.
The APBPC research inventory and monitoring plan is attached to the 2010
Management Plan and FEIS for the Preserve.
Monitoring priorities include:





Continued monitoring of Karner blue butterfly and inland barrens buckmoth
populations
Effectiveness of fire and other forms of management on maintaining and
restoring pitch pine-scrub oak barrens
Determining the status of invasive species
Using birds, mammals, reptiles, and amphibians as indicators of community
quality
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Research needs include:


Effects of different fire regimes, including growing season burns

Inventory needs have also been identified. If new species populations are located that
require alteration of fire management activities, this information will be incorporated into
management unit and prescribed fire plans. The results of these efforts would be compiled into
a database that could be used in concert with the GIS information. Data would also be
analyzed by creating, where appropriate, models of the community and species specific
processes important for maintaining conservation targets and their components.
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Attachment A
Glossary of Wildland Fire Terms
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A
Aerial Fuels: All live and dead vegetation in the forest canopy or above surface fuels, including tree
branches, twigs and cones, snags, moss, and high brush.
Aerial Ignition: Ignition of fuels by dropping incendiary devices or materials from aircraft.
Anchor Point: An advantageous location, usually a barrier to fire spread, from which to start building a
fire line. An anchor point is used to reduce the chance of firefighters being flanked by fire.
B
Backfire: A fire set along the inner edge of a fireline to consume the fuel in the path of a wildfire
and/or change the direction of force of the fire's convection column.
Backing Fire: A fire burning into or against the wind. Generally produces more moderate flames that
a head fire.
Backpack Pump: A portable sprayer with hand-pump, fed from a liquid-filled container fitted with
straps, used mainly in fire and pest control. (See also Bladder Bag.)
Brush: A collective term that refers to stands of vegetation dominated by shrubby, woody plants, or
low growing trees, usually of a type undesirable for livestock or timber management.
Bucket Drops: The dropping of fire retardants or suppressants from specially designed buckets slung
below a helicopter.
Buffer Zones: An area of reduced vegetation that separates wildlands from vulnerable residential or
business developments. This barrier is similar to a greenbelt in that it is usually used for another
purpose such as agriculture, recreation areas, parks, or golf courses.
Burning Conditions: The state of the combined factors of the environment that affect fire behavior in a
specified fuel type.
Burn Severity: A qualitative assessment of soil heating and the consumption of forest floor materials
such as natural litter, duff, organic layer, and mortality of understand plant parts.
C
Canopy: The crowns of the tallest vegetation (living or dead), usually above 20 feet.
Chain: A unit of linear measurement equal to 66 feet.
Cold Front: The leading edge of a relatively cold air mass that displaces warmer air. The heavier cold
air may cause some of the warm air to be lifted. If the lifted air contains enough moisture, the result
may be cloudiness, precipitation, and thunderstorms. If both air masses are dry, no clouds may form.
Following the passage of a cold front in the Northern Hemisphere, westerly or northwesterly winds of
15 to 30 or more miles per hour often continue for 12 to 24 hours.
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Cold Trailing: A method of controlling a partly dead fire edge by carefully inspecting and feeling with
the hand for heat to detect any fire, digging out every live spot, and trenching any live edge.
Control Line: All built or natural fire barriers and treated fire edge used to control a fire.
Creeping Fire: Fire burning with a low flame and spreading slowly.
Crew Boss: A person in supervisory charge of usually 16 to 21 firefighters and responsible for their
performance, safety, and welfare.
Crown Fire (Crowning): The movement of fire through the crowns of trees or shrubs more or less
independently of the surface fire.
Crown Scorch: Browning of needles or leaves in the crown of a tree caused by the heat of a fire.
D
Dead Fuels: Fuels with no living tissue in which moisture content is governed almost entirely by
atmospheric moisture (relative humidity and precipitation), dry-bulb temperature, and solar radiation.
Defensible Space: An area either natural or manmade where material capable of causing a fire to
spread has been treated, cleared, reduced, or changed to act as a barrier between an advancing wildland
fire and the loss to life, property, or resources. In practice, "defensible space" is defined as an area a
minimum of 30 feet around a structure that is cleared of flammable brush or vegetation.
Direct Attack: Any treatment of burning fuel, such as by wetting, smothering, or chemically quenching
the fire or by physically separating burning from unburned fuel.
Drip Torch: Hand-held device for igniting fires by dripping flaming liquid fuel on the materials to be
burned; consists of a fuel fount, burner arm, and igniter. Fuel used is generally a mixture of diesel and
gasoline.
Duff: The layer of decomposing organic materials lying below the litter layer of freshly fallen twigs,
needles, and leaves and immediately above the mineral soil.
E
Engine: Any ground vehicle providing specified levels of pumping, water, and hose capacity.
Engine Crew: Firefighters assigned to an engine. The Fireline Handbook defines the minimum crew
makeup by engine type.
Escape Route: A preplanned and understood route firefighters take to move to a safety zone or other
low-risk area, such as an already burned area, previously constructed safety area, a meadow that won't
burn, natural rocky area that is large enough to take refuge without being burned. When escape routes
deviate from a defined physical path, they should be clearly marked (flagged).
Escaped Fire: A fire which has exceeded or is expected to exceed initial attack capabilities or
prescription.

44

Extended Attack Incident: A wildland fire that has not been contained or controlled by initial attack
forces and for which more firefighting resources are arriving, en route, or being ordered by the initial
attack incident commander.
F
Faller: A person who fells trees. Also called a sawyer or cutter.
Fine (Light) Fuels: Fast-drying fuels, generally with a comparatively high surface area-to-volume
ratio, which are less than 1/4-inch in diameter and have a timelag of one hour or less. These fuels
readily ignite and are rapidly consumed by fire when dry.
Fingers of a Fire: The long narrow extensions of a fire projecting from the main body.
Fire Behavior: The manner in which a fire reacts to the influences of fuel, weather and topography.
Fire Behavior Monitoring: Measurement of variables to describe and characterize fire behavior and
allow for fire behavior predictions.
Fire Break: A natural or constructed barrier used to stop or check fires that may occur, or to provide a
control line from which to work.
Fire Cache: A supply of fire tools and equipment assembled in planned quantities or standard units at a
strategic point for exclusive use in fire suppression.
Fire Crew: An organized group of firefighters under the leadership of a crew leader or other designated
official.
Fire Effects: The physical, biological, and ecological impacts of afire on the environment.
Fire Front: The part of a fire within which continuous flaming combustion is taking place. Unless
otherwise specified the fire front is assumed to be the leading edge of the fire perimeter. In ground fires,
the fire front may be mainly smoldering combustion.
Fire History: The chronological record of the occurrences and scope of fire in an ecosystem.
Fire Intensity: A general term relating to the heat energy released by a fire.
Fire Line: A linear fire barrier that is scraped or dug to mineral soil.
Fire Management Plan (FMP): A strategic plan that defines a program to manage wildland and
prescribed fires and documents the Fire Management Program in the approved land use plan. The plan
is supplemented by operational plans such as preparedness plans, preplanned dispatch plans, prescribed
fire plans, and prevention plans.
Fire Perimeter: The entire outer edge or boundary of a fire.

45

Fire Regime: The pattern of fire in an area, as determined by its systematic interaction with the biotic
and physical environment. It includes the timing, number, spatial distribution, size, duration, behavior,
return interval, and effects of natural fires.
Fire Season: 1) Period(s) of the year during which wildland fires are likely to occur, spread, and affect
resource values sufficient to warrant organized fire management activities. 2) A legally enacted time
during which burning activities are regulated by state or local authority.
Fire Shelter: An aluminized tent offering protection by means of reflecting radiant heat and providing
a volume of breathable air in a fire entrapment situation. Fire shelters should only be used in lifethreatening situations, as a last resort.
Fire Shelter Deployment: The removing of a fire shelter from its case and using it as protection
against fire.
Fire Triangle: Instructional aid in which the sides of a triangle are used to represent the three factors
(oxygen, heat, fuel) necessary for combustion and flame production; removal of any of the three factors
causes flame production to cease.
Fire Weather: Weather conditions that influence fire ignition, behavior and suppression.
Fire Whirl: Spinning vortex column of ascending hot air and gases rising from a fire and carrying aloft
smoke, debris, and flame. Fire whirls range in size from less than one foot to more than 500 feet in
diameter. Large fire whirls have the intensity of a small tornado.
Flame Height: The average maximum vertical extension of flames at the leading edge of the fire front.
Occasional flashes that rise above the general level of flames are not considered. This distance is less
than the flame length if flames are tilted due to wind or slope.
Flame Length: The distance between the flame tip and the midpoint of the flame depth at the base of
the flame (generally the ground surface); an indicator of fire intensity.
Flanks of a Fire: The parts of a fire's perimeter that are roughly parallel to the main direction of spread.
Flare-up: Any sudden acceleration in rate of spread (ROS) or intensification of a fire.
Fuel: Combustible material. Includes, vegetation, such as grass, leaves, ground litter, plants, shrubs and
trees, that feed a fire.
Fuel Loading: The amount of fuel present expressed quantitatively in terms of weight of fuel per unit
area.
Fuel Model: Simulated fuel complex (or combination of vegetation types) for which all fuel descriptors
required for the solution of a mathematical rate of spread model have been specified.
Fuel Moisture (Fuel Moisture Content): The quantity of moisture in fuel expressed as a percentage of
the weight when thoroughly dried at 212 degrees Fahrenheit.
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Fuel Reduction: Manipulation, including combustion, or removal of fuels to reduce the likelihood of
ignition and/or to lessen potential damage and resistance to control.
Fuel Type: An identifiable association of fuel elements of a distinctive plant species, form, size,
arrangement, or other characteristics that will cause a predictable rate of fire spread or difficulty of
control under specified weather conditions.
G
Green-up: The time period during which seed typically germinate and perennial species experience
renewed growth. Typically in the spring for most species. In some regions, some species of grasses
and forbes produce new growth in the fall, after an inactive summer.
Ground Fuel: All combustible materials below the surface litter, including duff, tree or shrub roots,
punchy wood, peat, and sawdust, that normally support a glowing combustion without flame.
H
Hand Line: A fireline built with hand tools.
Hazardous Fuels: Fuels that, if ignited, could threaten human like and safety, natural resources,
buildings or other values.
Head Fire: A fire spreading, or set to spread, with the wind or upslope. Tends to have the greatest
flame lengths, rates of spread, and associated risk..
Heavy Fuels: Fuels of large diameter such as snags, logs, large limb wood, that ignite and are
consumed more slowly than flash fuels.
Hose Lay: Arrangement of connected lengths of fire hose and accessories on the ground, beginning at
the first pumping unit and ending at the point of water delivery.
I
Incident Command System (ICS): The combination of facilities, equipment, personnel, procedure and
communications operating within a common organizational structure, with responsibility for the
management of assigned resources to effectively accomplish stated objectives pertaining to an incident.
Incident Commander: Individual responsible for the management of all incident operations at the
incident site.
Initial Attack: The actions taken by the first resources to arrive at a wildfire to protect lives and
property, and prevent further extension of the fire.
K
Keech Byram Drought Index (KBDI): Commonly-used drought index adapted for fire management
applications, with a numerical range from 0 (no moisture deficiency) to 800 (maximum drought).
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Knock Down: To reduce the flame or heat on the more vigorously burning parts of a fire edge.
L
Ladder Fuels: Fuels which provide vertical continuity between strata, thereby allowing fire to carry
from surface fuels into the crowns of trees or shrubs with relative ease. They help initiate and assure the
continuation of crowning.
Light (Fine) Fuels: Fast-drying fuels, generally with a comparatively high surface area-to-volume
ratio, which are less than 1/4-inch in diameter and have a timelag of one hour or less. These fuels
readily ignite and are rapidly consumed by fire when dry.
Litter: Top layer of the forest, scrubland, or grassland floor, directly above the fermentation layer,
composed of loose debris of dead sticks, branches, twigs, and recently fallen leaves or needles, little
altered in structure by decomposition.
Live Fuels: Living plants, such as trees, grasses, and shrubs, in which the seasonal moisture content
cycle is controlled largely by internal physiological mechanisms, rather than by external weather
influences.
Live Fuel Moisture: Water content of a living fuel, expressed as a percentage of the oven-dry weight
of the fuel. Higher fuel moisture reduces the ability of the material to burn.
M
Mineral Soil: Soil layers below the predominantly organic horizons; soil with little combustible
material.
Mixing Height: The maximum altitude at which ground and upper air mix; smoke rises to this height.
Mop-up: To make a fire safe or reduce residual smoke after the fire has been controlled by
extinguishing or removing burning material along or near the control line, felling snags, or moving logs
so they won't roll downhill.
N
National Fire Danger Rating System (NFDRS): A uniform fire danger rating system that focuses on
the environmental factors that control the moisture content of fuels.
National Wildfire Coordinating Group: A group formed under the direction of the Secretaries of
Agriculture and the Interior and comprised of representatives of the U.S. Forest Service, Bureau of
Land Management, Bureau of Indian Affairs, National Park Service, U.S. Fish and Wildlife Service and
Association of State Foresters. The group's purpose is to facilitate coordination and effectiveness of
wildland fire activities and provide a forum to discuss, recommend action, or resolve issues and
problems of substantive nature. NWCG is the certifying body for all courses in the National Fire
Curriculum.
Nomex ®: Trade name for a fire resistant synthetic material used in the manufacturing of flight suits
and pants and shirts used by firefighters (see Aramid).
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Normal Fire Season: 1) A season when weather, fire danger, and number and distribution of fires are
about average. 2) Period of the year that normally comprises the fire season.
O
Operational Period: The period of time scheduled for execution of a given set of tactical actions as
specified in the Incident Action Plan. Operational periods can be of various lengths, although usually
not more than 24 hours.
P
Pack Test: Used to determine the aerobic capacity of fire suppression and support personnel and assign
physical fitness scores. The test consists of walking a specified distance, with or without a weighted
pack, in a predetermined period of time, with altitude corrections.
Personnel Protective Equipment (PPE): All firefighting personnel must be equipped with proper
equipment and clothing in order to mitigate the risk of injury from, or exposure to, hazardous
conditions encountered while working. PPE includes, but is not limited to: 8-inch high-laced leather
boots with lug soles, fire shelter, hard hat with chin strap, goggles, ear plugs, aramid shirts and trousers,
leather gloves and individual first aid kits.
Preparedness: Condition or degree of being ready to cope with a potential fire situation.
Prescribed Fire: Any fire ignited by management actions under certain, predetermined conditions to
meet specific objectives related to hazardous fuels or habitat improvement.
Prescribed Fire Plan (Burn Plan): A required document completed prior to the ignition of a
prescribed fire, describing the site, goals and objectives, fuels and weather parameters, predicted
behavior, equipment, personnel and other operational details.
Prescription: Measurable criteria that define conditions under which a prescribed fire may be ignited,
guide selection of appropriate management responses, and indicate other required actions. Prescription
criteria may include safety, economic, public health, environmental, geographic, administrative, social,
or legal considerations.
Prevention: Activities directed at reducing the incidence of fires, including public education, law
enforcement, personal contact, and reduction of fuel hazards.
R
Rate of Spread (ROS): The relative activity of a fire in extending its horizontal dimensions. It is
expressed as a rate of increase of the total perimeter of the fire, as rate of forward spread of the fire
front, or as rate of increase in area, depending on the intended use of the information. Usually it is
expressed in chains or acres per hour for a specific period in the fire's history.
Reburn: The burning of an area that has been previously burned but that contains flammable fuel that
ignites when burning conditions are more favorable; an area that has reburned.
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Rehabilitation: The activities necessary to repair damage or disturbance caused by wildland fires or the
fire suppression activity.
Relative Humidity (RH): The ratio of the amount of moisture in the air, to the maximum amount of
moisture that air would contain if it were saturated. The ratio of the actual vapor pressure to the
saturated vapor pressure.
Restoration Burn: A prescribed fire used to bring fuels and/or vegetation into a desired condition for
improved habitat or to reduce wildfire potential.
Running Fire: A rapidly spreading surface fire with a well-defined head.
S
Safety Zone: An area cleared of flammable materials used for escape in the event the line is outflanked
or in case a spot fire causes fuels outside the control line to render the line unsafe. In firing operations,
crews progress so as to maintain a safety zone close at hand allowing the fuels inside the control line to
be consumed before going ahead. Safety zones may also be constructed as integral parts of fuel breaks;
they are greatly enlarged areas which can be used with relative safety by firefighters and their
equipment in the event of a blowup in the vicinity.
Size-up: To evaluate a fire to determine a course of action for fire suppression.
Slash: Debris left after logging, pruning, thinning or brush cutting; includes logs, chips, bark, branches,
stumps and broken understory trees or brush.
Smoke Management: Application of fire intensities and meteorological processes to minimize
degradation of air quality during prescribed fires.
Smoldering Fire: A fire burning without flame and barely spreading.
Snag: A standing dead tree or part of a dead tree from which at least the smaller branches have fallen.
Spot Fire: A fire ignited outside the perimeter of the main fire by flying sparks or embers.
Spot Weather Forecast: A special forecast issued to fit the time, topography, and weather of each
specific fire. These forecasts are issued upon request of the user agency and are more detailed, timely,
and specific than zone forecasts.
Spotting: Behavior of a fire producing sparks or embers that are carried by the wind and start new fires
beyond the zone of direct ignition by the main fire.
Suppression: All the work of extinguishing or containing a fire, beginning with its discovery.
Surface Fuels: Loose surface litter on the soil surface, normally consisting of fallen leaves or needles,
twigs, bark, cones, and small branches that have not yet decayed enough to lose their identity; also
grasses, forbs, low and medium shrubs, tree seedlings, heavier branchwood, downed logs, and stumps
interspersed with or partially replacing the litter.
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T
Tactics: Deploying and directing resources on an incident to accomplish the objectives designated by
strategy.
Temperature Inversion: An increase in temperature with height, or to the atmospheric layer within
which such an increase occurs.
Test Fire: A small fire ignited within the planned burn unit to determine the characteristic of the
prescribed fire, such as fire behavior, detection performance and control measures.
Torching: The ignition and flare-up of a tree or small group of trees, usually from bottom to top.
W
Wet Line: A line of water, or water and chemical retardant, sprayed along the ground, that serves as a
temporary control line from which to ignite or stop a low-intensity fire.
Wildland Fire: Any nonstructure fire, other than prescribed fire, that occurs in the wildland.
Wildland Fire Use: The management of naturally ignited wildland fires to accomplish specific prestated resource management objectives in predefined geographic areas outlined in Fire Management
Plans.
Wildland Urban Interface (WUI): The line, area or zone where structures and other human
development meet or intermingle with undeveloped wildland or vegetative fuels. It is within these
“interface” zones that people and structures are most at risk.
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Attachment B
Albany Pine Bush Preserve Commission
Fire Management Media Response Plan
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ALBANY PINE BUSH PRESERVE COMMISSION
FIRE MANAGEMENT MEDIA RESPONSE PLAN
This plan is to be utilized in the event of:
1) escaped prescribed fires,
2) unplanned ignitions, or
3) other major incidents on prescribed fires or unplanned ignitions
(e.g., serious medical/trauma injuries, shelter deployment, or fatality).
Goal of plan
An informed (and ideally sympathetic) media can be your partner in educating the general population with regard to
Pine Bush management issues. Ultimately, informed citizens, with input in an ongoing planning process, will
usually be understanding and supportive citizens.
Summary of plan
 Designate a “media savvy” spokesperson to work year-round with the media to help ensure accurate news
reports on programs and incidents.
 In the event of an incident, the spokesperson runs a communication center from which information is provided
to the media and the public, and from which news reports are monitored and corrected.
 In the event of an incident, be honest and concerned, talk in simple language, and adopt a sensitive, caring,
apologetic tone. Stick to hard facts that are inherently educational with regards to why prescribed fire is used as
a management tool. Avoid a defensive tone and assume something went wrong.
Preparatory work with media
 Develop and maintain (print, television & radio) media contacts on a year-round basis.
 Take the initiative to provide important media contacts with personal tours of the Preserve and/or fire
management events (e.g., site preparation, wildland fire training, and prescribed fires).
 Designate a primary media contact person (year-round) for all Preserve issues. This person should cultivate
personal relationships with media contacts, and become an “expert” source for the media.
 Additional staff and partners should also be exposed to and given the opportunity to work with the media, for
recognition and for practice for the time they might be the primary spokesperson in a crisis.
 Supply up to date Pine Bush information, maps and phone numbers, in a format that is useful to different forms
of media (newspapers, TV, and radio). Phone numbers should include primary, backup and home/emergency
numbers for the designated primary media contact.
 Prior to each prescribed fire season, update media contact list, being sure to touch base with all contacts.
Include phone/cell/pager and fax numbers for each individual.
Designated primary media contact person
 Designee(s) should have basic prescribed or wildland fire training and have participated on, or observed one or
more burns. Experience with media relations and familiarity with the “Incident Command System” is helpful.
Designees must be “media savvy.”
 Possible courses to assist with this include: S-130, Basic Wildland Firefighter; S-190, Introduction to Fire
Behavior; L-180, Human Factors on the Fireline; ICS-100, Introduction to the Incident Command System
(ICS); ICS-200, ICS for Single Resource & Initial Action Incidents; and IS-700.a, National Incident
Management System (NIMS), An Introduction.
 Media contact personnel must be familiar with burns scheduled for any given day and should have a copy of the
prescription, and access to the fire management and contingency plans.
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PROCEDURES FOR AN ESCAPED PRESCRIBED FIRE, UNPLANNED IGNITION, OR OTHER
MAJOR INCIDENTS ON PRESCRIBED FIRES OR UNPLANNED IGNITIONS
In the event of an incident, be honest and concerned, speak in simple language (avoid jargon), and adopt a sensitive,
caring, apologetic tone. Stick to hard facts that are inherently educational with regards to why prescribed fire is used
as a management tool. Avoid a defensive tone and assume something went wrong.
1.

Pre-determined contingencies. First and foremost, the crew on site of an escape must follow pre-established
emergency protocol (i.e., calling for back-up suppression forces, falling back to contingency lines, etc.).

2.

Make contact with ALL of the following persons.

Christopher Hawver
Larry Eckhaus
Gene Kelly
Loretta Simon

Contact rank
Office phone
Office fax
Email

Albany Pine Bush Preserve Commission, Executive Director (or designated backup)
State of New York, Dept. of Environmental Conservation, General Counsel
State of New York, Dept. of Environmental Conservation, Region 4 Director
State of New York, Attorney General Office

Albany Pine Bush Preserve Commission
Christopher Hawver
Neil Gifford
Executive Director
Conservation Director
Primary
Backup #1
518-456-0655 x1218
518-456-0655 x1214
518-456-8198
518-456-8198
chawver@albanypinebush.org ngifford@albanypinebush.org

State of New York
Larry Eckhaus
Gene Kelly
General Counsel
Region 4 Director
Agency
Department of
Department of
Environmental Conservation
Environmental Conservation
Office phone 518-402-9521
518-357-2068
Office fax
518-402-9019
518-357-2087
Email
lseckhau@gw.dec.state.ny.us
ejkelly@gw.dec.state.ny.us
a
Monday-Friday, leave message after hours and on weekends

Wendy Craney
Communication Director
Backup #2
518-456-0655 x1211
518-456-8198
wcraney@albanypinebush.org

Loretta Simon
Attorney General Office
518-402-2724a
518-473-2534
Loretta.simon@oag.state.ny.us

3.

Activate a communications center. The primary media contact needs this “war room” and should be equipped
with multiple phone lines, a scanner, a fax, plus access to and/or an ability to monitor media reports (Radio and
TV). A map of the Preserve must be available for reference and an electronic map to send to the media showing
the location of the burn and direction of the escape; prescribed fire plans should not be released to the
media. The Albany Pine Bush Preserve Commission‟s administrative office can serve as this center. This has
the benefit of removing the media from the site of the incident for the purpose of interviews with the
spokesperson. At other times it may be appropriate to have the communication center at the site.

4.

Establish contact with personnel at the incident. The spokesperson must receive facts from the field. This
information must also be communicated immediately with lead DEC personnel. In coordination with DEC,
establish communication (cell phone) with personnel on site or at the incident command post. While the
primary responsibilities for field personnel are related to control and safety efforts, the spokesperson needs facts
regarding the size of the fire, what may have caused the escape, and what is being done for control. A
designated field person should be in contact with the media spokesperson as often as possible.
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5.

Reach out to the media (See “Local Media Sources & Contacts” below). Be proactive. Recognize reporter
deadlines and return all calls as soon as possible (within 15 to 20 minutes). Call back even if you have nothing
new to report. Prioritize TV and radio ahead of daily papers, and daily papers ahead of weekly papers. Agree to
any and all interviews. Avoid the statement “The Commission wasn‟t available for comment,” or worse.

6.

If no facts are available. Assume that something went wrong. A suggested statement with regards to a
confirmed escape might incorporate some of the following:
Clearly something went wrong with a prescribed fire in the Pine Bush.
The focus now is on safety and controlling and extinguishing the fire to minimize damage or inconvenience to
people and property in the area.
Fire is dangerous and can be very destructive. In the past, large 500-acre plus wildfires used to burn every ten
or fifteen years as a natural part of the Pine Bush. While this was good for the rare Pine Bush ecosystem, such
fires today would threaten people and property, and can no longer occur.
Prescribed fire is critical in reducing fuel accumulations that pose wildfire threats to neighboring landowners.
Prescribed fire is also a critical management tool used to restore and maintain the rare Pine Bush ecosystem.
Smaller prescribed fires simulate the effects of larger wildfires. These fires are initiated only when weather
conditions and forecasts are conducive to effective burning while also minimizing the risk of possible escape.
Periodic prescribed fires decrease the build-up of organic materials and thus reduce the potential for wildfires.
Consistent with pre-established emergency contingency plans, trained Pine Bush firefighting personnel are on
site applying contingency actions and other suppression agencies are responding to assist with the containment
and extinguishment of the fire.
The Pine Bush fire management program has been active since 1991. Since then over 1,000 acres have been
safely and effectively burned.
The Pine Bush fire management program will be immediately suspended. There will be a review of the incident to
determine what may have gone wrong and what changes could be made to decrease the potential for an escape or a
wildfire.










7. Questions which may be posed by the media and suggested answers.
Why did you do this burn?
The Albany Pine Bush Preserve Commission manages land for wildlife habitat and rare plants and animals.
Prescribed fire can improve wildlife habitat, reduce hazardous fuel loads, reduce abundance of non-native
species, and improve habitat for rare animals and plants, such as the Karner blue butterfly.
How do you control the burn?
The prescribed fire crew is highly trained and experienced in using fire. Fire suppression engines and ATV‟s
support the crew. Firelines are installed around the burn unit by removing fuel from the burn unit and adjacent
areas. For a particular burn, the crew typically starts at the downwind side and ignites the burn unit side of the
fireline. The fire will burn slowly into the wind with low flame lengths. Once the fire has burned in and
created a blackline, the crew will light flanking and head fires.
How do you notify neighbors and officials?
Prior to the burn, Commission burn plans are reviewed and approved by the New York State Dept. of
Environmental Conservation (NYS DEC), Division of Lands and Forests and Division of Forest Protection and
Fire Management. Neighbors are mailed a flyer notifying them where and when a prescribed fire may take
place in the future and information is posted on our web site. The morning of the burn, Commission staff make
phone calls to notify officials and agencies, local businesses, and residents of the burn.
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How long has the Albany Pine Bush Preserve been conducting burns?
The Albany Pine Bush Preserve Commission has been conducting prescribed fires since 1991. The Pine Bush
has only had one other incident in fifteen years. In April 1999, a prescribed fire escaped our control for a short
period of time burning 65 acres of Preserve land. There was no significant private property damage and
thankfully, no injuries to personnel in that incident.
What are pre-established emergency contingency plans?
In the event of an escape or unplanned ignition, the crew will respond first by calling for back-up suppression
forces. This generally includes NYS DEC Region 4 Forest Rangers and local fire departments. They will then
assess and address all potential threats to life and property from the escape. Given that all threats to life and
property have been abated, the crew will focus on falling back to secondary contingency firelines, which include
surrounding trails, roads, and streams or newly cut lines, to “starve” the fire of fuel.
8.

Monitor media reports. Disperse information and simultaneously correct mis-information.
Do not allow false statements to go uncorrected or they will be repeated and “become fact.” First impressions
are powerful. While correcting facts to help the media reflect reality, be proactive and provide statements
(sound bites) that accurately reflect the program. Try to speak in short sound bites and do not try to provide
long detailed explanations, especially if a camera/recorder is running.

9.

Provide for positive external statements. This can be one of the most powerful ways of gaining balanced
coverage in the media. No matter what you say, you are still representing the Pine Bush Preserve Commission.
A positive statement from an external party such as a fire department chief or suppression official will have
significant impact.

10. Identify the Commission. With the media, identify and put the focus on the Albany Pine Bush Preserve
Commission, not our partners/members such as the State, municipalities, the County, or The Nature
Conservancy. Remember a simple rule - partners/donors get all the credit when something goes right. The
Commission gets the blame if something goes wrong.
11. Communication with partners (See “Additional Contacts” below). Key individuals within associate or
partner agencies/organizations should be informed directly and as soon as reasonably possible. Ideally this
communication is in advance of their hearing news reports. Initiate contact after confirmation of an incident or
when there is otherwise incomplete information. Suggest there be coordination with the Commission prior to
their issuing comments to the media. Suggest that any media contact be forwarded to the established
communication center.
12. Follow-up.
 Arrange for an outside authority to critique the incident (See NYS DEC contacts above), interview
involved individuals, and issue a report. Commission staff should not lead such an investigation.
 No attempt should be made to keep anything from the public. Everything should be made available, good
and bad. Honesty and credibility is critical.
 All planning documents should be reviewed.
 Write an editorial or “letters to the editor” to express gratitude for support from suppression
forces/agencies/volunteers.
 Issue a press release to correct any incorrect facts if necessary.
 Invite the media to the next burn (or to escape site several weeks later to see re-growth) and provide news
releases and information packets.
 Learn from the experience.
 Follow burns with field trip to show benefits of prescribed fire(s). Possibly visit multiple sites as a
progression (i.e., an area burned this season, last season, two years ago, five years ago, etc.).
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ADDITIONAL CONTACTS:

Agency
Office phone
Office fax
Email

Agency
Office phone
Office fax
Email

Henry Hamilton
Assistant Commissioner
Office of Public Protection
Department of
Environmental Conservation
518-402-9521
518-402-9019
lseckhau@gw.dec.state.ny.us

Yancy Roy
Director of Public
Information
Department of
Environmental Conservation
518-402-8000
518-402-9016
yxroy@gw.dec.state.ny.us

State of New York
Rick Georgeson
Region 4
Public Affairs Officer
Department of
Environmental Conservation
518-357-2075
518-357-2087
rngeorge@gw.dec.state.ny.us
State of New York
Maureen Wren
Public Information Officer
Department of
Environmental Conservation
518-402-8000
518-402-9016
mfwren@gw.dec.state.ny.us
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Alex Roth
Executive Director
Natural Heritage Trust
518-474-2997
518-473-1203
alex.roth@oprhp.state.ny.us

Lori Severino
Public Information Officer
Department of Environmental
Conservation
518-402-8000
518-402-9016
-

CAPITAL DISTRICT AREA
LOCAL MEDIA SOURCES & CONTACTS
Newspaper
 Albany Times Union
Brian Nearing (454-5094)
 Altamont Enterprise
Melissa Hale-Spencer &
Saranac Hale-Spencer (861-5008)
 Colonie Spotlight
General (439-4949)
 Metroland
General (463-2500)
 Business Review
General (640-6800)
Neil Springer, Managing Editor (640-6817)
 Saratogian
General (584-4242)
Barbara Lombardi, Managing Editor (583-8711)
 Schenectady Gazette
Eli Fanning (432-4391)
 Associated Press, Albany Bureau
General (458-7821)
Radio
 WRVE 99.5
 WGY 810
 WFLY 92.3
 WGNA 107.7
 WAMC 90.3

tucitydesk@timesunion.com

(Fax 454-5628)

altamontenterprise@csdsl.net

(Fax 861-5105)

spotnews@nycap.rr.com

(Fax 439-0609)

mertoland@metroland.net

(Fax 463-3712)

albany@bizjournals.com

(Fax: 438-9212)

news@saratogian.com

(Fax 587-7750)

gazette@dailygazette.net

(Fax 432-6388)
(Fax 438-5891)

(Fax 452-4855)
(Fax 452-4859)
(Fax 786-6692)
(Fax 782-1486)
(Fax 432-0991)

Television
 FOX23
General (862-2323)
Fax (862-0930)
Jeb Rowledge/Assignment Desk (862-0995)
 WRGB Ch 6 (CBS)
Fax (346-6249)
Tips line (346-8477)
General; ask for Assignment Desk (346-6666)
 WTEN Ch 10 (ABC) and 19
Fax (426-4792)
Terry Cavanaugh (436-0771)
 WNYT Ch 13 (NBC)
Fax (434-0659)
Assignment Desk (436-4791)

Created: 1/00
Updated: 2/03, 1/07, 8/08, 6/09, 7/09
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Appendix D.
Karner Blue Butterfly Recovery Plan
for the Albany Pine Bush
Metapopulation Recovery Unit

Karner blue butterfly Recovery Plan
for the Albany Pine Bush Meta-population
Recovery Unit
Submitted to:
New York State Department of Environmental
Conservation Endangered Species Unit
&
United States Fish and Wildlife Service New York
State Field Office
March 2010
Prepared by:
Neil A. Gifford
Conservation Director
Albany Pine Bush Preserve Commission
195 New Karner Road
Albany, NY 12205
ngifford@albanypinebush.org

Kathleen O’Brien
Endangered Species Biologist
NYSDEC - ESU
45 Broadway
Albany, NY 12205
kmobrien@gw.dec.state.ny.us

INTRODUCTION
Recovery of the state and federally endangered Karner blue butterfly requires the restoration and
maintenance of suitable habitat capable of supporting viable metapopulations within 13 Federal
Recovery Units across the species‟ range. The Albany Pine Bush Karner blue butterfly recovery unit
is one of four recovery areas in New York State that collectively constitute the Federal Glacial Lake
Albany Recovery Unit. Of the two federal recovery units east of the great lakes, only the Glacial
Lake Albany recovery unit in eastern New York State contains naturally occurring wild populations.
The Albany Pine Bush is the type-locality for the Karner blue and contains one of the best
remaining global examples of an inland pitch pine – scrub oak barrens. The decline of the Karner
blue in the Pine Bush is one of several indicators of the ecological deterioration of the barrens that
once encompassed more than 25,000 acres of Glacial Lake Albany. Recovery of the Karner blue
here depends largely upon the successful restoration of the barrens ecosystem and the maintenance
of the ecological processes that drive it. An adaptive ecosystem management strategy that includes
the reintroduction of fire, the removal of invasive species, and the replanting of locally derived
native plants is currently being implemented to restore the barrens, facilitate the recovery of the
Karner blue and advance the conservation of 44 other wildlife Species of Greatest Conservation
Need.
Located in Albany and Schenectady counties, the Albany Pine Bush Recovery Unit is the southern
most of the four state recovery units described in the draft New York State Karner blue butterfly
Recovery Plan (NYSDEC 1998). Recovery and down or de-listing the species in New York State is
contingent upon each of the four metapopulation recovery areas in Glacial Lake Albany (Albany
Pine Bush, Saratoga Sandplains, Saratoga West, and Queensbury Sandplains) meeting the recovery
goals established by the NYS Department of Environmental Conservation and the NYS Karner
blue butterfly Recovery Team. All of these goals must be met including the establishment of a
protected land base and a management entity, appropriate funding, a sufficient amount of suitable
habitat, a sufficient number of butterflies and subpopulations, appropriate connectivity between
subpopulations, a monitoring program, and a comprehensive management plan. According to the
draft NYS Kbb Recovery Plan (NYSDEC 1998), each metapopulation recovery area management
plan, hereafter referred to as the metapopulation recovery plan, must …

“..focus [on the] establishment and long-term maintenance of that [meta-] population. The
plan must include some disturbance regime designed specifically to maintain lupine, nectar
species, habitat diversity, and Karner blue butterflies. The plan must indicate what necessary
areas within each recovery unit will be protected, and how management and monitoring will
continue to maintain viability after the Karner blue is removed from the state endangered or
threatened list so that it does not simply decline again.”

Since it‟s inception in 1988, the Albany Pine Bush Preserve Commission staff have worked with
state and federal Kbb recovery teams to understand not only the biology and ecology of the Karner
blue but also the management actions necessary to restore viable metapopulations throughout it‟s
historical range. While research into both the biology and management of the species continues as
of this writing, we have learned much and have implemented many actions to effectively stabilized
the decline of the species here. While significant recovery progress has been made in the Albany
Pine Bush, the Karner blue butterfly is not yet recovered here; the continued aggressive
implementation of strategies to alleviate threats (Appendix 1) to it‟s long-term conservation are
needed to meet the 2023 recovery timeline established in the Federal Kbb Recovery Plan (USFWS
2003).
APB Metapopulation Recovery Plan
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The Karner blue butterfly Meta-population Recovery Plan for the Albany Pine Bush is prepared to
satisfy the comprehensive management plan requirements of the draft state recovery plan and serve
as an addendum to the 2010 update of the Management Plan and Final Environmental Impact
Statement for the Albany Pine Bush Preserve (APBPC 2010). Since much of the biology and
ecology of the butterfly is described in great detail in both federal and state Karner blue butterfly
recovery plans, this plan focuses only on those proactive actions necessary to meet recovery criteria
within the NYS Albany Pine Bush Recovery Unit (APBRU). It is organized to summarize state and
federal recovery goals for the APBRU, recovery status in the Pine Bush, and the management
prescriptions believed necessary to fully alleviate threats and recover the species here. Continuing
research and monitoring will almost certainly refine these goals and strategies over time.
RECOVERY GOALS FOR ALBANY PINE BUSH RECOVERY UNIT
Recovery goals for Glacial Lake Albany and the Albany Pine Bush metapopulation, specifically, are
derived from The Nature Conservancy‟s Conservation Action Plan (CAP) for Glacial Lake Albany
and the state and federal recovery goals described in their respective recovery plans. The APBRU
goals are described in Tables 1 and 2 below. For information on the planning process itself the
interested reader is encouraged to consult Parish et. al. (2003). Tear et. al (unpublished data) and
Bried (2009) describe the monitoring program and assessment framework used to measure the
suitability of Karner blue butterfly habitat in the Albany Pine Bush and throughout Glacial Lake
Albany.
Table 1. Recovery goals and viability criteria for the Albany Pine Bush Karner blue butterfly
metapopulation recovery unit. Descriptions and justification for the selection of categories, key
ecological attributes, indicators, and rating schemes are described in the Tear et. al (unpublished
data). Definitions and quantitative indicator ratings are derived from the Federal Recovery plan
(USFWS 2003). The shaded portion of this table highlights the contribution of habitat-based
metrics (see Table 2) to population-based metrics emphasized in the federal recovery plan.
Metapopulation Recovery Area Evaluation Criteria
Rating Scheme
Category Key
Indicator
Poor Fair
Good Very
Ecological
Good
Attribute
≤1
2-4
5-9
≥9
Size
Population
Number of viable
size
subpopulations in the
metapopulationa
Total number of
individuals in a
metapopulationb

≤3,820

3,8217,640

7,64112,960

≥12,960

Condition

Habitat
suitability

Total acres of suitable
habitat in the recovery
areac

<160

160319

320638

≥640

Landscape
Context

Connectivity

Number of
subpopulations with at
least 2 connections to
other viable
subpopulationsd

0

1

2-3

≥4
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a

The federal recovery plan (USFWS, 2003) defines a viable subpopulation as supporting at least 500
butterflies, and containing at least 12.4 acres of high quality habitat (USFWS, 2003; pg E-62).
Subpopulations are defined as clusters of one or more habitat patches within 200 m edge to edge
(based on the mean flight distance of Kbb‟s - see USFWS, 2003; pgs G-74 to G-80). The criteria for
defining high quality habitat were modified (see Table 2). bTo maintain population sizes above the
minimum thresholds established in the federal recovery plan Fuller (2008) determined that a
minimum viable metapopulation should contain between 7,641 and 12,960 butterflies. These values
were therefore used to establish the good-fair boundary. Ongoing revisions to the draft state
recovery plan may change these numbers. cTotal acreage of suitable habitat was calculated based on
a series of four separate but nested criteria. It included the sum of habitat patches more than (1)
0.62 acres in size (USFWS, 2003; pg G-84)), with (2) good or better condition (as defined in Table
2), which occur within (3) a subpopulation that is at least 12.4 acres in total size, and (4) that
subpopulation occurred within 1 km of other subpopulations. These habitat patches included nectar
areas within 200m of lupine patches. The good-fair boundary was set at half that for a large viable
population (USFWS, 2003; 640 acres, pg. F-67). dBased on the need for recolonization and genetic
exchange, each subpopulation should be within 1 km of at least two other subpopulations (USFWS,
2003; pg G-73). There are several potential arrangements that could meet this criterion.
Table 2. Indicators and ratings used for estimating the quality of habitat patches for the Karner
blue butterfly in the Glacial Lake Albany federal recovery unit in New York. Ratings with light
grey shading were set as the minimum viability criteria stated in KBB federal and/or state
recovery plans (USFWS 2003; NYSDEC, 1998).
Indicator Rating
Indicator
Poor
Fair
Good
Very
Good
Lupine stem density #/acre
Total lupine stems in the metapopulation
Spring nectar species richness
Summer nectar species richness
nectar density (percent quartiles)
nectar evenness (index)
grass cover (%)

<400
<576,500
0
0
≤25
≤25
<5, >95

400-809
567,501–
769,800
1
1
25.1-50
25.1-50
5-20, 71-95

overstory covera (%)
shade heterogeneity

<5, >50
0-5 or
80.1-100

50-31
5.1-20 or
60.1-80

810-1,999
769,8011,153,000
2-3
2-4
50.1-75
50.1-75
21-30, 5170
30-16
20.1-60

>2000
>1,153,000
≥4
≥5
>75
>75
30-50
15-5
20.1-60,
≥5% eachb

a

Overstory = woody overhead canopy (>2 m height, measured via periscope densitometer). bShade
heterogeneity is Very Good when shade is contributed by both trees and shrubs, such that each type
accounts for >30% density in at least 5% of the sample transects.
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RECOVERY STRATEGY

Karner blue butterfly Habitat Restoration:
The Albany Pine Bush Preserve Commission employs an adaptive ecosystem management approach to
restoring a viable inland pitch pine scrub oak barrens. Pitch pine scrub oak barrens viability is described
in Bried and Gifford (2008). Preserve management is designed to restore the overall plant and animal
community and a fire regime capable of maintaining viable pitch pine scrub oak communities in
perpetuity. Karner blue butterfly habitat restoration is a significant component of APBPC‟s ecosystem
management approach. For example the removal of invasive black locust clones and the subsequent
seeding of locally-derived native plants (lupine, various flowering plants and warm season grasses)
advances invasive plant management goals, creates Karner blue butterfly habitat and facilitates the
reintroduction of wildland fire, increasing fire manageable acres and improving the ecosystem‟s ability
to support many rare and declining plant and animal species.
Restoration of a viable Karner blue butterfly metapopulation requires attaining at least 320 acres of
suitable Kbb habitat. To establish a viable meta-population, extant sub-populations in the Albany
Pine Bush must be secured, existing subpopulations expanded and new sub-populations created to
establish a desirable number of viable sub-populations and to achieve the minimum level of
connectivity described in Table 2 above. Map 2 illustrates the locations of existing lupine patches,
subpopulations, and Kbb habitat restoration potential of all lands currently protected within the
Albany Pine Bush Preserve. This illustration is a conservative estimate of the Kbb habitat restoration
potential for all Preserve lands. This potential is varied based on the current understanding of the
Commission‟s ability to restore appropriate quantities of lupine in these communities.
Locust clones, sand mines and abandoned agricultural fields are considered fully (100%) restorable; the
restoration of these sites may add more than 900 acres of Kbb habitat. Pitch pine scrub oak barrens,
thickets and forests are capable of supporting Kbb habitat, but the potential density of lupine that these
communities could support is currently considered to be less than that of old fields and former locust
clones. Note that unprotected developed lands (e.g. parking lots) are not included in the Map 2, but
based on past restoration success can be fully restored to Kbb habitat.
Pitch pine scrub oak barrens and thickets currently support optimal quantities of nectar and appropriate
overstory canopy structure, but insufficient amounts of lupine (Bried et al 2006). As a result of the high
density of scrub oak in these communities, however, they are considered 50% restorable to Kbb
habitat. Current efforts to reduce scrub oak abundance and expose mineral soil through growing
season mow and burn treatments and growing season mow and herbicide treatments may significantly
increase the restoration potential of these areas. More than 1,100 acres of these communities are
potentially restorable to Kbb habitat. Greater than 600 acres of pitch pine scrub oak forest are
considered 25% restorable to Kbb habitat as a result of the higher canopy tree density in this
community.
With the Karner blue at dangerously low numbers in the Pine Bush and suitable habitat and dispersal
corridors limiting, emphasis should be placed on maintaining existing Karner blue butterfly
subpopulations and expanding the habitat adjacent to and between these subpopulations until they can
be linked together by suitable dispersal corridors. In particular three recovery phases are identified:
1) Maintain and expand existing Karner blue butterfly subpopulations by maintaining and expanding
habitat in areas supporting extant subpopulations.
APB Metapopulation Recovery Plan

page 5 of 22

2) Create suitable dispersal areas between occupied subpopulations by, first expanding habitat outward
from existing Karner blue subpopulations; then creating a relatively contiguous corridor of scattered
lupine, nectar species and grassy openings.
3) Establish additional Karner blue butterfly subpopulations.
4) Once suitable habitat has been restored in new subpopulations, translocate Kbb to accelerate
colonization as outlined in the draft New York State Recovery Plan as necessary.
Karner blue butterfly Habitat Maintenance:
The maintenance of occupied habitat is governed by the Commission‟s state and federal endangered
species permit (NYS License #132, USFWS Permit #TE838253-6). This permit allows for the
management and monitoring of occupied habitat based on the following rationale and guidelines.
Details of annual occupied habitat management are summarized in annual permit plans and reports
submitted to the NYS Department of Environmental Conservation – Endangered Species Unit and the
U.S. Fish and Wildlife Service – NYS Field Office. A detailed discussion of the benefits of each of the
following management strategies is provided in Appendix G of the federal Kbb Recovery Plan (USFWS
2003). Note that Permit conditions are subject to annual review and modification, therefore Preserve
managers and interested readers should always consult the annually renewed permit. The following
summarizes the 2009 permit conditions.
Mowing:
Mowing is used to help control weedy species, temporarily reduce woody plant cover, facilitate growing
season fire in pitch pine scrub oak barrens, and release lupine in dense stands of weeds and/or native
grass. Unless otherwise permitted as described in annual permit plans, mowing of lupine cannot take
place until all Kbb activity has ceased for the year and lupine has senesced. It is recommended that
mowing be done after first frost (mid-October). In cases where this is not possible, mowing can occur
before October, but not before August 15. In locations where early mowing is desired, the areas to be
mowed must be approved by NYSDEC-ESU at least two weeks prior to mowing. Mower blades need
to be set at least 6-8 inches above the ground, and areas of occupied Kbb habitat shall not be mowed
more than once a year. When mowing occupied lupine areas, it is desirable to not mow more than half
of any site in a single year. Preliminary results of current research by APBPC, NH Fish and Game and
Union College strongly suggests that early spring mowing, before lupine flowers, may increase female
fecundity and accelerate population growth as a result of first brood larvae feeding on re-sprouts of the
mowed lupine. When finalized these results may facilitate the modification of these mowing guidelines
since early spring mowing is not currently allowed and mower blade heights need to be low enough to
actually cut the lupine.
Prescribed Fire:
Prescribed fire is considered a requisite management treatment to maintain suitable Kbb habitat
(USFWS 2003, NYSDEC 1998) and is preferred over other management strategies where safe and
effective fire management is possible. Like mowing, wildland fire is used to temporarily reduce
woody plant cover and other competing vegetation, but it also exposes mineral soil, recycles
nutrients, and stimulates seed production of Pine Barrens plants. However, since all Kbb life stages
are considered vulnerable to wildland fire, precautions need to be employed to ensure that adequate
refugia remain to facilitate recolonization of burned lupine patches. Therefore NYSDEC permit

APB Metapopulation Recovery Plan

page 6 of 22

#132 allows for the use of prescribed fire in occupied habitat in the Albany Pine Bush Preserve
under the following guidelines.
Prescribed fire may take place at any point during the year on no more than one third of a given
subpopulation (in a single year) and adjacent thirds may not be burned in consecutive years.
Burning can only occur as necessary and must be coordinated with NYSDEC and USFWS by March
1, annually.
Herbicides:
Herbicides are used to control problematic native and non-native plants that have the potential to
reduce Kbb habitat suitability. Herbicides should be applied only after lupine has senesced for the year.
Garlon 4 and roundup cannot be used in close proximity to wetlands or water bodies. Herbicides must
be applied by pesticide-certified and experienced personnel trained to identify lupine and Kbb.
Applicators must take care to avoid stepping on lupine and/or accidentally spraying lupine. If broadcast
ground application of herbicides adjacent to occupied habitat is employed, steps must be taken to avoid
drift into occupied habitat if such applications occur while lupine is photosynthetic.
Population and Habitat Monitoring
Monitoring of both the butterflies and their habitat is a requirement of state and federal recovery plans.
APBPC currently monitors butterflies annually and habitat on a bi-annual rotation. A comprehensive
population monitoring program was initiated in 1991 by the NYSDEC and APBPC in occupied habitat
patches within and surrounding the Albany Pine Bush Preserve (Gifford and NYSDEC, 2008). Habitat
monitoring was initiated in 2005 and is described in Bried et. al. (2006). Population monitoring employs
modified Pollard Yates transects through occupied habitat and produces an annual index of population
size that can be used to track population growth trends, rather than absolute population sizes. In 2007
the APBPC and NYSDEC began using Distance sampling at several larger subpopulations to acquire
population sizes. Population monitoring throughout the APBRU now employs both of these
techniques in addition to the intensive surveys described below.
Butterfly Survey Protocols
The Karner blue butterfly has two broods and flight periods per year; the first flight normally begins
in mid- to late May and ends in mid- to late June and the second flight normally begins in mid-July
and ends in mid-August. However, the timing of the flight periods can vary by as much as 2-3 weeks
from year to year and/or site to site due to weather and microclimatic influences. The length of the
flight periods may also vary from year to year (generally 2-5 weeks). Since it cannot be known when
the flight periods commence until field observers begin to report sightings of the butterflies,
discussions with the Service/State are necessary prior to conducting surveys for either species to
refine the survey window for any particular year. Surveys shall be conducted by an individual
knowledgeable in identification of the butterflies (see descriptions and photographs in the Recovery
Plan for the Karner blue butterfly attached below). Identification photographs of butterflies can also
be obtained from the State/Service. Please note that scientific collector permits are required by the
State for butterfly surveys. Please allow for adequate processing time to ensure that permits are in
place prior to the first flight period.
Determining Butterfly Presence and Abundance: Intensive Search Method
Survey all potential habitat areas for the butterflies. This includes all lupine patches as well as nectar
and grassy areas that may provide adult food and/or shelter for butterflies.
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All of the lupine, nectar, and nearby grass habitat should be carefully searched by slowly
walking over it, gently prodding vegetation with butterfly net or meter stick, and/or stopping
frequently and scanning the area for movement. The search should criss-cross all of the
potential habitat area until the surveyor can be confident that all potential habitats have been
searched. If more than five individuals are found, a zigzag transect may be done in later
surveys to establish butterfly abundance (see Zigzag Transect Methods below). However, if the
zigzag method is subsequently employed and such surveys do not pick up butterflies regularly,
the intensive search should be conducted to continue to confirm presence.



To determine butterfly presence, conduct a minimum of 5 surveys per Karner blue butterfly
flight period with a total of 10 surveys needed to establish baseline conditions for the Karner
blue butterfly (weather permitting) (call the State to confirm the start and finish of flight
periods at nearby locations). At least 2 of the surveys should be conducted during mid- to late
May to overlap with the frosted elfin flight period.



Visits should be spaced so that no more than 2 days pass between visits unless weather is
unsuitable. This reduces the potential for missing peak butterfly abundance in each brood. If
poor weather is predicted, consider making visits the day before if waiting until after the bad
weather will cause more than 3 days to pass between visits. If bad weather is expected part of a
monitoring day, try to survey that day by adjusting the monitoring schedule accordingly.



We recommend conducting all 10 surveys, even if butterfly presence is documented during an
earlier survey, to document the use of nectar areas and get the best possible peak count of
butterflies within each flight period. This will assist the Service/State with determining an
initial index count of butterflies within the site, which can be monitored over time to
determine the effects of the proposed management actions.



Conduct surveys during optimal time and weather conditions as listed below:
 between 8:00 a.m. and 6:00 p.m.
 when temperatures are above 65°F
 when temperatures are between 65-70°F, surveys should only be conducted under
mostly sunny skies with calm to light wind
 when temperatures are above 70°F, no restrictions on cloud cover
 when eye-level winds are less than 20 mph




Additional weather notes:
 do not survey under drizzly or rainy conditions, however surveys can continue through
very light rain if the sun is shining and the temperature is 75°F or higher.
 delay surveying after heavy rain until the vegetation and the butterflies have had a chance
to dry
Time Keeping:
 Record the duration of each survey. For sites with more than one transect, record
duration of each transect and provide a total time (and total butterflies) as a separate data
sheet entry. Duration must be recorded to the second. Do not round off minutes!
Record time of day in military time. Record the time of day you visit the site even if you
use a stop watch to time the duration. If you are not using a stopwatch, record your start
time and end times in military time and include the second (e.g., 1417:00 - 1418:23). It
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helps to start at 00 seconds or 30 seconds to make it easier to subtract out later. Include
duration of search even for zigzag and exhaustive searches.
Determining Butterfly Abundance: Zigzag Transects Method
 Establishing Transects
 As reported in McCabe (1993), zigzag transects should be designed to cover each site.
Transects should remain constant from day to day and for both broods. If monitoring
longer term, transects should also remain constant from year to year so that data can be
accurately compared through time. If the transect needs to be expanded (i.e., due to
expansion of lupine population), it should be segmented so that data collected from the
original transect can continue to be compared to that of previous years.
 The distance between zigzags shall be sufficient to avoid counting an individual butterfly
more than once. The distance between zigzags can be increased in areas where high
butterfly densities would have resulted in many butterflies being counted more than
once.


Standard Methods
 Observers walk at a comfortable pace gently swinging a butterfly net above the
vegetation to stir the butterflies into motion. All butterflies seen, both at rest and in
flight, are counted and their numbers recorded on a data sheet. Butterflies that fly into
areas not yet walked are to be counted only if they fly no further than one zigzag ahead.
Butterflies which fly farther than one zigzag ahead are left to be counted later in the
walk-through (McCabe 1993). Butterflies that fly out of the census area are counted.
 The sex of a butterfly should be recorded during the walk if it is obvious to the observer
(i.e., a butterfly sitting in the path of the observer with its wings open). However, sexing
butterflies during the transect walk should be done judiciously so as not to change the
length of time necessary to walk the site or introduce inaccuracies caused by losing track
of counted butterflies. A separate walk-through should be conducted in order to
determine the sex ratio of the butterflies.
 After completing the transect walk and sex ratio determination, Karner blue butterfly
nectar species should be noted and the number of butterflies observed to be nectaring
recorded. Other plants in bloom and weather notes should also be recorded on the data
sheet.
 Follow weather and time protocols listed above.
 Marked transects may be along a continuous line or in zigzags, as long as they cover the
entire potential habitat on a site.
 Keep eyes forward a short distance ahead but regularly glance toward your feet and
about 10 feet ahead. This will help you to stay on the transect and avoid trampling too
much lupine. Also sometimes the butterflies won‟t fly up as you step over them.
 Keep walking at a steady pace, about one heart beat per step. Avoid the tendency to slow
down as you get into a lot of butterflies and speed up when there isn‟t much lupine. If
you wander off the transect route by more than a few feet, start over again. Do not try to
slow down or speed up to keep your time exactly the same, but practice your pace to try
to keep it steady enough that you are doing the transect within 10-15 seconds of the
same duration each time.
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NOTE: CENSUS NUMBERS SHOULD NOT BE INTERPRETED AS THE ABSOLUTE NUMBER OF
KARNER BLUE BUTTERFLIES IN A GIVEN SUB-POPULATION. RATHER THEY REPRESENT AN
INDEX FOR THE SIZE OF AN INDIVIDUAL SUB-POPULATION THAT CAN BE COMPARED FROM
YEAR TO YEAR. ONLY IN INSTANCES WHERE THE SUB-POPULATION IS QUITE SMALL AND
CONFINED TO A WELL-DEFINED AREA THAT CAN BE CENSUSED THOROUGHLY DO CENSUS
NUMBERS APPROACH THE ABSOLUTE NUMBER OF KARNER BLUES IN A GIVEN SUBPOPULATION AT A GIVEN DAY.
 Zigzag surveys (for sites too small to effectively monitor with marked transects)
Monitors should strive to walk the same areas each time, but essentially should cover the
entire habitat without counting butterflies twice. The zigzag surveys for unmarked
transects should be done as described above for marked transects.
Translocation
The translocation of Kbb to accelerate colonization of suitable habitat is also governed by NYSDEC
permit #132. See appendix B for 2008 translocation guidelines.
ALBANY PINE BUSH RECOVERY UNIT STATUS
Table 3. Summary of the 2008 viability status of the Albany Pine Bush Karner blue butterfly metapopulation recovery area.
Metapopulation Recovery Area Evaluation Criteria
Rating Scheme
Category Key
Indicator
Poor Fair
Good Very
Ecological
Good
Attribute
Size

Population
size

Number of viable
subpopulations in the
metapopulationa
Total number of
individuals in a
metapopulationb

≤1

2-3

4

≥5

≤3,000

3,0015,999

6,0009,000

≥9,000

Condition

Habitat
suitability

Total acres of suitable
habitat in the recovery
areac

<160

160319

320638

≥640

Landscape
Context

Connectivity

Number of
subpopulations with at
least 2 connections to
other viable
subpopulationsd

0

1

2-3

≥4

Table 3 indicates that the APBRU metapopulation cannot currently be considered recovered or
viable. Significant progress toward these goals has been made however. Since its inception the
APBPC has protected 3,100 acres and increased the potentially occupied Kbb habitat in the preserve
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from 14 acres to more than 1,000 acres (Map 1) through habitat management. This management
has included the application of prescribed fire, the management of invasive plants, and the planting
of lupine and other native plants. Despite more than 1,000 acres of potentially occupied habitat,
not all of this acreage can be considered suitable using the criteria described in Table 2.
Bried et. al. (2006) and unpublished Commission data show that the establishment of the larval food
plant, wild blue lupine, adult nectar plants and grasses has been successful in exceeding nearly all of
Good and in several cases the Very Good criteria described in Table 2. To date more than 260 acres
of Karner habitat have been planted. Nearly all of these sites are best categorized as pine barren
grassy openings but are at or below the Poor shade heterogeneity rating due to a lack of tree and
shrub canopy. These sites are in former locust clones, which were clear-cut to eliminate that species,
and in the process eliminated nearly all tree and shrub cover. Natural recruitment and additional
plantings of tree and shrub seeds and seedlings is increasing woody plant cover in these sites, but it
will take several years to sufficiently meet the shade heterogeneity thresholds described in Table 2
above.
Subpopulations (NOTE: this section is FOIL exempt per NYSECL)
In accordance with the NYS Karner blue Recovery Team, the Albany Pine Bush recovery unit
includes the 12,260 acre study area boundary defined in the 2002 Management Plan and Final
Environmental Impact Statement for the Albany Pine Bush Preserve (APBPC, 2002) and an area
extending west of that boundary into Schenectady County. The U.S. Fish and Wildlife Service and
the NYS Department of Environmental Conservation define occupied habitat as all lupine patches
occupied with Karner blue butterflies within the last five years and all areas within 200 meters of
those sites that contain lupine and/or nectar plants, excluding mowed lawns, manicured landscapes
and areas of pavement. (Note that defining the exact limits of potentially occupied habitat requires on-site
consultation with both USFWS and NYSDEC.)
Ten sub-populations are currently identified in the Albany Pine Bush Recovery Unit (Map 1):
1. Pine Bush Southeast: extending from Crossgates Hill northwest to Blueberry Hill.
2. Karner Barrens East: extending from the Albany Landfill northwest to New Karner Road.
3. Madison Avenue Pinelands: extending from New Karner Road south of the NYS Thruway
west to the National Grid power line.
4. Pine Bush Southwest: extending from the National Grid power lines west and south and
west to the Preserve boundary on Western Avenue.
5. Karner Barrens West: including all Preserve lands from Old State Road south to the New
York State Thruway and East to New Karner Road.
6. Apollo Drive: sites within and adjacent to Apollo Drive.
7. Kings Road Barrens: including all preserve lands north of Old State Road, and west of
Kings Road, northwest to the National Grid power line.
8. Pine Bush Northwest: including Preserve lands north of Kings Road to the Conrail tracks
and southeast to the National Grid power line.
9. Barron‟s House Sandplain: including all Preserve lands east of Morris Road, south of
Kings Road and north of Curry Road Extension.
10. Curry Road Sandplain: including occupied public and private lands west of Morris Road,
north of Curry Road and south of Kings Road, extending west to the Schenectady County
boundary.
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Map 1. Glacial Lake Albany Federal Karner blue butterfly Recovery Units
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APPENDIX A. THREATS ASSESSMENT

2015 Strategies and Objectives for Abating Sources of Very-High Ranked Stress a.k.a.
Threats
Threat: Low Population Size (Stress Rank = Very High)
Rationale’
In the Albany Pine Bush Recovery Unit low Karner blue butterfly populations are the highest
ranked (and only High or Very High) stress or threat to meeting recovery and viability goals.
The 2009 Management Plan and Final Environmental Impact Statement for Albany Pine Bush
Preserve prescribes a viable meta-population containing at least 6-9000 1st or 2nd flight adults.
The 2007 Glacial Lake Albany Kbb viability assessment prescribes a “Good” metapopulation
size of 6,000 1st or 2nd flight adult butterflies. The New York State Department of
Environmental Conservation has indicated that as a result of participating in The Nature
Conservancy‟s viability Assessment process, the NY Kbb Recovery Plan will likely prescribe a
viable metapopulation as one containing at least 9,000 butterflies, but potentially more. Lastly
indications from the USFWS Federal Recovery Team indicate that as a result of observed
temporal fluctuations in Kbb population sizes throughout the species range, a viable
metapopulation needs approximately six times (18,000) the current minimum population size in
4 out of 5 years to ensure viability. Independent research corroborates this. Fuller (in prep) has
completed a spatially implicit population viability assessment and determined that a minimum
metapopulation may need as many as 27,000 butterflies to be viable (<.01 probability of falling below
1500 adult butterflies). Based on this information, significantly larger population sizes are needed
to meet any of these minimum viability metrics. Extant population sizes are small, and estimated
to be between 1,000 and 3,000 adult butterflies. Since existing management strategies have
protected a significant land-base (although additional land protection is needed to complete Preserve
contiguity) and habitat management on much of this land is occurring at a desired rate, low
population sizes represent the highest threat to achieving viability.
Sources identified as contributing to low populations include: incompatible/no management
(M), development (L), herbivory (L), and traffic volume (L). The relatively low rankings for
these sources is a function of the protected land-base under management and a 10-year
timeframe for continued protection and management. Should we have insufficient resources to
continue current activities these ranks would certainly be higher.
Source: Incompatible Management (other ecosystem modifications)
Rationale: Prescribed fire, invasive plant management, mowing, and herbicide are all tools used
to restore and maintain Kbb habitat. The frequency, seasonality and amount of occupied habitat
receiving these treatments can have a positive or negative effect. Most significantly a lack of
management will most certainly have negative impacts on the amount and composition of
suitable habitat through the alteration of disturbance regimes and other ecological processes (e.g.
nutrient cycling). Note that management of occupied habitat requires enhancement of survival
and/or other permits from state and federal regulators.
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OBJECTIVE:
Ensure that compatible annual habitat management occurs where necessary in areas owned
and/or managed by APBPC/TNC/DEC (including SH sites) within each sub-population in the
APB RU by March 31 of each calendar year.
ACTION STEPS
a) Draft a Recovery Plan for the Albany Pine Bush RU by July 2008 that describes subpopulation specific management objectives consistent with Kbb and suitable habitat viability
ratings, including plans for accelerating Kbb colonization to restored habitat through the
translocation and/or captive breeding of Karner blue butterflies.
b) Complete a site specific habitat management plan by March 1 of each calendar year that
details annual habitat management plans and captive rearing/translocation goals. This plan
should include prescriptions (pyric, mechanical, chemical) for occupied sub-populations and
areas between sub-populations to improve and/or maintain connectivity and
metapopulation function, thus improving sub-population size.
c) Secure/annually renew and comply with all necessary state and federal permits to manage
occupied Kbb habitat in compliance with state and federal endangered species laws by
January 2008.
d) Draft management guidelines with state and federal regulators regarding the amount,
frequency and timing of all applicable land management practices that could be used in
occupied Kbb habitat by January 2008.
e) Ensure that annual APBRU (APB Preserve and non-Preserve areas) work plans and budgets
provide the logistical (staff and equipment) and financial support required to implement site
specific habitat management plans.
f) Restore at least 640 acres (259ha) of suitable Karner blue butterfly habitat on protected lands
by 2025.
g) Monitor restoration effectiveness by means of annual Kbb surveys and habitat assessments
a. ensure financial resources are in place to monitor Kbb populations at all occupied
Kbb sites
b. ensure financial resources are in place to assess habitat suitability at 10% of restored
acres annually.
OBJECTIVE:
Accelerate Kbb colonization to expedite metapopulation viability in the Albany Pine Bush Kbb
Recovery Unit by rearing and releasing Kbb at sites where suitable habitat has been restored.
ACTION STEPS
a) Annually secure necessary state and federal permits and logistical arrangements with captive
rearing facilities.
b) Report annual translocation results to USFWS and NYSDEC-ESU.
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OBJECTIVE:
Ensure than annual habitat management in areas owned and/or managed by
municipalities/utilities/private landowners in/adjacent to the Preserve are consistent with
occupied habitat management guidelines and in compliance with state and federal laws.
ACTION STEPS
a) Draft and send habitat management guidelines, including maps when available, to applicable
municipalities/utilities/private landowners by March 31 of each calendar year.
b) Notify state and federal regulatory agencies of any potentially non-compatible habitat
management activities in occupied habitat within 24 hours of discovery.

Kbb Captive Breeding protocol 2008
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APPENDIX B: 2008 TRANSLOCATION PROTOCOLS

ALBANY PINE BUSH PRESERVE COMMISSION
2008 KARNER BLUE CAPTIVE REARING PROTOCOL
May 19, 2008
Captive-rearing efforts conducted by the Albany Pine Bush Preserve Commission and their
approved agents will follow all permit conditions as provided by the U.S. Fish and Wildlife Service
and the New York State Department of Environmental Conservation.
Goal: Accelerate Karner blue butterfly colonization into restored habitat throughout the Albany
Pine Bush Recovery Unit.
Objectives:
1. Capture fresh likely gravid female Kbb for transportation to rearing facilities as early in each
Kbb flight as possible.
2. Facilitate egg laying in captivity.
3. Raise and release as many Kbb pupae as possible at designated restoration sites that have
been demonstrated to have appropriate quantities of lupine and nectar.
Note that while it would be ideal to know how many butterflies need to be captured and released to successfully
establish a new viable and self-sufficient Kbb deme, that information is simply not available. As recently as
February 2008, the federal Kbb recovery team captive breeding sub-committee recommended that Kbb captive
rearing programs aim to capture as many female Kbb as is deemed feasible and release as many Kbb into
restoration sites as possible until monitoring demonstrates that a sufficient number of Kbb are present at the site.
As of March 2008, eight (8) restoration sites are available as potential release sites.
Captive Rearing Facilities
Farnsworth Middle School, Guilderland New York: Dr. Alan Fiero
New Hampshire Fish and Game, Concord, New Hampshire: Steven G. Fuller
Collection (2008)
First Flight:
As early in the brood as possible, up to 20 recently-mated female Karner blue butterflies may be
collected using soft cloth nets from two sub-populations in the Albany Pine Bush Recovery Unit,
including the Apollo Drive sub-population and the Pine Bush Southeast sub-population by
NYSDEC staff or their designated agents. Females will be collected over a 2-3 day period to
maximize the potential that females will be successfully mated and to optimize diversity in the
collected individuals. Females will be collected in the afternoon on bright sunny and warm (60-80
degrees F) days. Females exhibiting signs of excessive wing-wear or too freshly emerged will not be
collected.
Collected females shall be immediately transferred to temporary transport containers. These are
simple 6 oz. plastic food containers with a vented lid supplied with a lupine cutting, a native nectar
source cutting and/or an artificial nectar source consisting of cotton held in a .5 inch section of clear
plastic tubing, secured in the container and soaked with a 10-20% honey-water solution. Females
will then be placed in a solid lunchbox type cooler and transported from the field to the rearing
Kbb Captive Breeding protocol 2008
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facility (Farnsworth Middle School). Collected individuals will not be held in these containers longer
than 3 hours including total time from initial collection to final transfer at the rearing facility.
Five (5) Kbb will be transported to the Farnsworth Facility
Fifteen (15) will be transported to the NH facility.
Second Flight:
As early in the brood as possible, up to 20 recently-mated female Karner blue butterflies may be
collected using soft cloth nets from two sub-populations in the Albany Pine Bush Recovery Unit,
including the Apollo Drive sub-population and the Pine Bush Southeast sub-population by
NYSDEC staff or their designated agents. Females will be collected on a single day and immediately
transported to the NH rearing facility. Females will be collected in the afternoon on bright sunny
and warm (60-80 degrees F) days. Females exhibiting signs of excessive wing-wear or too freshly
emerged will not be collected.
Collected females shall be immediately transferred to temporary transport containers. These are
simple 6 oz. plastic food containers with a vented lid supplied with a lupine cutting, a native nectar
source cutting and an artificial nectar source consisting of cotton held in a .5 inch section of clear
plastic tubing soaked with a 10-20% honey-water solution. Females will then be placed in a solid
lunchbox type cooler and transported from the field to the rearing facility in Concord New
Hampshire. Collected individuals will not be held in these containers longer than 3 hours including
total time from initial collection to final transfer at the rearing facility. These individuals will be held
in captivity in NH for the remainder of their adult life stage and/or released in Concord once egg
laying is complete in compliance with NHF&G‟s USFWS permit. Eggs resulting from these female
Kbb will be over-wintered in NH as part of their ongoing captive breeding program.
Captive Rearing Females
At Farnsworth Middle School students assisting with captive-rearing efforts will be under adult
supervision at all times. Once at the rearing facility collected females will be transferred to individual
marked host plants. Host plants will be potted lupine plants (grown from local seed) about 6 inches
in diameter and height and covered with a green mesh fabric secured with string around the lip of
the pot. Host plants will be marked and recorded with numbers 1-20. Each potted plant shall also
be accompanied by native nectar source cuttings in florist sipper tubes and an artificial nectar source
consisting of a .5 inch cube sponge soaked in honey-water solution. Mesh tents will be will be held
fairly close over the host plant to limit movement of females away from the host plant and stimulate
ovipositing. All host plants will be held in a simple mini greenhouse with UV spectrum fluorescent
lights directly above them and the temperature held between 80 and 95 degrees Fahrenheit. When
possible as much ambient natural light will also be utilized. Lights will be placed on a sixteen hour
light-eight hour dark cycle. Females will be observed closely each day to monitor for signs of
ovipositing. If eggs are not visible after three days in captivity females will be returned to the field.
If eggs are visible females will be held for five days and then also returned to the field.
In Concord New Hampshire first flight adults resulting from 2007 over-wintered eggs will be held
for captive breeding (with each other and 2008 newly captured wild GLA females) to benefit both
the Merrimack River metapopulation recovery goals and the Glacial Lake Albany APB recovery
goals. GLA females will be bred with GLA males. Housing conditions and durations will follow the
NH Fish and Game protocols and permits.
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The resulting second flight Karners will be distributed in the following quantities:
a) (75%) released as pupae in the Albany Pine Bush at designated restoration site(s)
b) (25%) held for captive breeding in NH. and/or released as adults in the Concord Pine
Barrens.
Egg Collection
Note: NH protocol will follow their existing USFWS and NHF&G permits.
At Farnsworth Middle School: After a female is returned to the field the host plant will be removed
from the rack and thoroughly inspected for eggs. The first step is the careful removal of the host
plant tent as many eggs are oviposited on the mesh. Eggs on the mesh will be cut around using
cuticle scissors and then placed in larval rearing containers. Several eggs may be oviposited next to
each other so sometimes pieces of removed mesh could include up to five eggs. The mesh is then
placed temporarily next to the host plant. After inspecting the mesh the host plant is then basically
dissected to remove all eggs oviposited on the leaves and stems. Female ovipositing often displays
distinct patterns especially concentrated on the underside of the radial leaflets and the stem where
the individual leaves attached. Many eggs could be near each other so pieces of leaves could contain
as many as five eggs when transferred to larval rearing containers. If eggs could be brushed off
safely they will be done so with 0 gauge model paint brushes. If this method is employed no more
than five eggs will be brushed together into larval rearing containers. When dissecting the host plant
for eggs it is important to leave some leaves intact as not every egg is discovered and those larvae
that hatch out onto the host plant will need a food source. When inspection is completed the mesh
is returned to the host plant and then the pots will be returned to the frame rack. These host plants
would then be inspected daily for „wild men‟ or larvae that hatched from undiscovered eggs. Once
found these larvae will be then also transferred to larval rearing containers. Total number of eggs
harvested per female is recorded as well as the total number of hatched larvae from these collected
eggs.
Captive Rearing Larvae
Note: NH protocol will follow their existing USFWS and NHF&G permits.
Larval rearing containers will be small 2 oz. clear food portion cups with lids. Containers will be
stacked and placed inside clear plastic Rubbermaid storage boxes covered with clear plastic film.
Each container is supplied with lupine cuttings to serve as a food source for developing larvae.
Upon initial transfer to these containers eggs laid on host plant leaves will be often simply placed in
the containers without adding more leaves. If eggs will be laid on mesh they will be placed in
containers including lupine leaf cuttings. Each container is monitored daily for hatching and fresh
leaves will be added when needed. Often, if the lupine leaves are too small, they would dry out, to
avoid this larger leaflets will be selected or several leaflets will be placed in the containers to retain
more moisture. Each lid is marked with an E and a number representing the number of eggs. If
eggs did not hatch after 5-7 days these will be considered infertile and discarded. Sometimes eggs
also perished from infection and mold and will be also discarded. As larvae began to hatch they will
be transferred to new containers with host leaves and marked with an L and the number of larvae.
When the larvae are small 2-3 may be held in each container but as second instar larvae most will be
transferred to individual containers. In this manner of daily inspection, each larva is monitored
through the duration of the rearing process. Each container is opened, larva accounted for, growth
and health noted, host leaves discarded and replaced with fresh host leaves. Total number of larvae
is recorded each day and all mortality events will be accounted for. Cleanliness becomes a real issue
very fast as the developing larvae excrete significant amounts of frass. To reduce the chance of
infection after first instar the larval rearing containers should be changed each day. This means
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transferring the individual larvae from that day‟s container to a new container with fresh host leaves.
All equipment used in transfer should be cleaned with alcohol after use. New fresh host plant leaves
will be collected on a 1-2 day basis from local lupine plant sources but may also be collected from
greenhouse or nursery stock if available. Old soiled containers would then be discarded. In the first
instar stages this presents a tedious and repetitious task and extreme care will be taken to identify,
locate and transfer each larvae. Magnifying hand lenses, forceps and paint brushes will be the tools
used to transfer larvae. Most often larvae remain on host plant leaves so care must be taken to
locate the larva before using forceps to pick up the host plant leaf to avoid crushing. Having the
containers over a large flat white table will help considerably. As larvae develop, this process
becomes easier and quicker but more host plant is required and significantly more frass is produced.
After about 10-14 days most larvae have reached fourth instar and begun the process of pupation.
Larvae will slow down and often become fixed at a point on a host leaf or the base of the container.
Larvae will stop feeding at this time. Larvae contract and the exoskeleton begins to harden and take
the shape of the pupa. Once this occurs each pupa should be removed from the host leaf to avoid
mold growth and transferred to a pupal container. Final number of larvae reaching pupation is
recorded.
Captive Rearing Pupae
Farnsworth Middle School and Concord NH:
Pupae will be transferred to larger 4 oz. food portion cups with lids. As pupae developed they will
be held together in the same age groups with up to five pupae per container. Pupae will be kept
separate depending on which female they originated from. Pupae will also be monitored daily for
the onset of eclosion. As the green pigment begins to turn to light brown and then the darkened eye
spots begin to form the pupae are ready to be placed in release nets. These pupae are then placed in
simple 10-12 oz. plastic food containers including some grass stems criss-crossing through the food
container to serve as supports and climbing structures in case of premature eclosion. Once all pupae
have been inspected and those ready to go have been determined, the transfer containers are then
taken to the field to be placed in the release nets.
Release
The 18-acre “Antelope” restoration site and the 4.8 acre “New Hope” restoration site, both located
on King‟s Road in the Town of Colonie, NY are the targeted 2007 release sites in the Albany Pine
Bush Preserve. Release nets are inverted mosquito hats, lined with a drainable hard hat, with the
neck opening facing upwards and suspended by fishing line from tree limbs about 3-4 feet above the
ground. Metal plant hangers, aka Sheppard‟s Crooks may be used instead of tree branches to reduce
the potential for wind damage. Over the top opening is a plastic lid or squirrel guard used to keep
rain from soaking the interior of the release net. Enough space is allowed for adults to climb up to
the opening and fly away freely. Inside the nets there are dried grass stems for supports and
climbing as the adults emerge from the pupae. Grass stems are collected in the field and sterilized in
a conventional or micro-wave oven. Release nets are also secured with fishing line from the base to
the ground, usually attached to a large and weighty branch to keep the nets from blowing around in
wind or severe weather. The fishing line is also coated with Vaseline to keep ants at bay. Pupae are
simply placed in the bottom of the release nets and then left to eclose unassisted. No more than 40
pupae should be in a net at any one time. Adults usually emerge in the morning, climb up the sides
of the nets or the grass, unfold and allow their wings to dry and harden and then fly out the top
opening. Any pupae that do not complete metamorphosis will be discovered when the nets are
taken down about 10-20 days following the last placement of pupae. The final number of adults
released is then recorded.
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Monitoring Kbb at Release Site(s):
Kbb population monitoring will be initiated once adults begin to eclose and emerge from the release
nets. Monitoring will employ zigzag index transect counts throughout the release site(s) following
methods used for other occupied Kbb sites. Monitoring will continue for all subsequent years, until
the population is sufficiently large to facilitate Distance sampling or is no longer considered
occupied.
Low Tech Low Budget
Most of the captive rearing and release project can be done with low tech low budget materials and
methods. The greatest investment of time occurs during the initial egg harvesting and larval rearing
stages. In order to rear 500 individuals it would require a full-time investment by a two person staff
through the duration, although the work load becomes easier as the larvae mature and increase in
size and a one person staff may be capable of handling the processing. Full-time includes at least an
8-10 hour day spent processing 7 days a week for about 3 weeks. Over the last 2 weeks the larvae
begin to pupate, fewer daily changes are required and the processing becomes faster. Eventually
toward the end of the rearing process just a daily check of the status of the pupae is required.
Materials
Potted lupine host plants
Host plant light mesh fabric
String
Florist sipper tubes
Cuticle scissors
Eye dropper (for honey solution)
Cotton
Forceps
Clear plastic tubing
6 oz. food containers
10-12 oz. food containers
2 oz. food portion cups
4 oz. food portion cups
2 oz. food portion cup lids
4 oz. food portion cup lids
Marker and Labels for marking host plants
4-8 plastic storage containers
Clear plastic film
Magnifying hand lenses
Honey
Distilled water
Alcohol
Dried grass
Mosquito hats
Fishing line and Vaseline
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Introduction:
The Albany Pine Bush Preserve and the Albany Pine Bush Preserve Commission (APBPC) were created
by the New York State legislature to protect one of the best remaining examples of the globally rare
inland pitch pine-scrub oak barrens ecosystem. The Preserve supports one of fewer than 20 such
ecosystems worldwide, is home to two rare plant species (Hoffman 2016), and 75 wildlife “species of
greatest conservation need” designated by New York State (NYSDEC 2015), including the federally
endangered Karner Blue Butterfly (Campbell et. al. 2014). The inland pitch pine-scrub oak barrens
ecosystem is an early-successional, fire-dependent ecosystem that requires periodic disturbance in order
to persist. Historically this was accomplished through wildfire. Presently, prescribed burning is the ideal
way to maintain this necessary disturbance regime.
Invasive species, defined by NYS to be “Those species that are nonnative to the ecosystem under
consideration, and whose introduction causes or is likely to cause economic or environmental harm or
harm to human health” (6 NYCRR Part 575), have the capacity to significantly alter the structure and
function of the inland pitch pine-scrub oak barrens ecosystem. They may displace native species and
eliminate the features and functions that make the Albany Pine Bush unique and worthy of protection. In
the absence of fire, some native plant species can also become over abundant with ecological effects
similar to those of invasive species.
In order to protect and maintain this imperiled ecosystem, invasive plants, invasive animals, and
overabundant native plant species must be managed throughout the Preserve.
This plan serves as a guide for the Albany Pine Bush Preserve Commission’s management of invasive
species and overabundant native species. It defines the underlying approach to management decision
making, provides basic species distribution information, and offers information about effective treatment
methodologies. Species identification information is available elsewhere and specific treatment plans
should be created and implemented annually.
Invasive Plant Species
In 2014, New York State adopted legislation that defined a state-wide list of invasive species. As a part of
that process, 183 non-native plant species occurring in New York were evaluated and categorized based
on their invasiveness, which is a cumulative metric using a species’ inherent ecological and biological
characteristics, its likely impacts, and the feasibility of control (Jordan, Moore and Weldy, 2008; NYISC
2010; Brooklyn Botanic Garden, 2013). The resulting “invasiveness rank” assigns a numerical value to
each species. A higher value indicates a higher ecological risk associated with that particular invasive
species. Ranks are grouped into ecological threat levels as shown in Table 1.
Table 1. Invasiveness ranks and corresponding ecological threat levels for invasive plant species in the
Albany Pine Bush Preserve.
Invasiveness Rank
Ecological Threat Level
Ecological Threat Level
Abbreviation
<40.00
Insignificant
I
40.00-49.99
Low
L
50.00-69.99
Moderate
M
70.00-80.00
High
H
>80.00
Very High
VH

1

Detailed rankings for each species can be found on the New York invasive species information website
(http://nyis.info/?action=israt_nn_plant). Species listed at the moderate, high, or very high levels are of
potential concern to the Albany Pine Bush Preserve Commission (Brooklyn Botanic Garden, 2013).
In 2016, the Capital Mohawk Partnership for Regional Invasive Species Management (Capital Mohawk
PRISM, 2016) completed a list of invasive species deemed to be of high priority within the PRISM
boundaries. This list includes several species not appearing on the Brooklyn Botanic Garden (2013) list
because these species have emerged as threats in the time since that list was compiled. Species were
categorized into tiers one through four, based on a combination of the ecological threat level criteria
established by Jordan, Moore and Weldy (2008), and abundance within the PRISM area. When these
same criteria are applied to the Albany Pine Bush Preserve, the four resultant tiers are described below.
These tiers provide broad guidance in prioritizing invasive species efforts.
Table 2. CAPMO PRISM invasive species tiers and tier ranking criteria.
Abundance
None in Preserve

Low
(Eradication/ containment may be feasible)

Medium
(Possible eradication feasible with big
effort,
or localized control)

High
(Established/widespread in Preserve;
only strategic localized management)

Ecological Threat Level

Tier 1 - High Priority

Very High
or
High

Moderate

Low or
Insignificant
Unknown

1b) Species is not in the Preserve, is inside PRISM
==> Look +++ (Most survey effort)
1c) Species is not inside of the Preserve or PRISM, but
is close (east NA)
==> Look ++ (high survey effort)
Tier 1 - Watch list (Long Distance)
1d) Species is not inside of Preserve or PRISM, and is
far (not in east NA)
==> Look - (less survey effort)

x
x
x

Tier 1 - High Priority
1a) Species is in the Preserve. High likelihood of
establishment in region if introduced and high
likelihood of extreme ecosystem changes if
established. Should evaluate Rapid Response
actions if detected. Eradication/containment
candidate. (Look +++)

Tier 2 - Evaulate Response
Research impacts further, monitor population
Possible eradication candidate to prevent
possible change to high impacts (Look ++)

x
Tier 4 - Research

Tier 2 - Evaulate Response

Tier 3 - Established

Manage over time, or possible eradication
Eradication may not be feasible; focus
candidate if big resources available. Evaluate on localized management over time to
using IPMDAT for plants (Look ++).
contain, exclude, or suppress.

Tier 3 - Established
Localized management over time to contain,
exclude, or suppress.

x
Tier 4 - Research

Research, map, and monitor popluation, and alert Research, map, and monitor popluation, and
local entities to keep an eye out for it
alert local entities to keep an eye out for it

x
x
x

This plan combines both the Brooklyn Botanic Garden (2013), and (Capital Mohawk PRISM, 2016) lists
in Tables 3 and 4. Both tables indicate scientific names, common names, ecological threat level and
invasiveness rank as described in Brooklyn Botanic Garden (2013), and PRISM tier rankings using the
criteria in Table 2. Table 3 lists invasive plant species that are currently known to occur in the Preserve. It
also designates those species that are not well established preserve-wide as Early Detection Rapid
Response (EDRR) species. This designation suggests that a species is in the early stages of invasion and
has a high potential for eradication if treated quickly. Table 4 lists invasive plant species that do not yet
occur in the Preserve. These species represent the most likely emerging threats to the ecosystem. It is
critical for Preserve managers to familiarize themselves with these species so that if encountered, they can
be eliminated before populations are able to expand and spread. All species in Table 4 are EDRR species.
These lists will be continuously updated as new species are documented and previously documented
species are eradicated.
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Table 3. NYS listed invasive plants, ecological threat levels, invasiveness ranks, PRISM Tiers, and
EDRR designations for species occurring in the Albany Pine Bush Preserve.
Scientific Name
Common Name
*Ecological
*Invasiveness PRISM
Threat Level
Rank
Tier
Acer ginnala
Amur maple
M
66.22
2
Acer platanoides
Norway maple
VH
82.00
1a
Ailanthus altissima
tree-of-heaven
M
68.00
3
Alliaria petiolata
garlic mustard
VH
84.00
3
Artemesia vulgaris
mugwort
H
79.31
3
Berberis thunbergii
barberry
VH
91.00
1a
Bromus tectorum
cheat grass
M
50.00
X
Celastrus orbiculatus
Oriental bittersweet
VH
86.67
3
Centaurea jacea
black knapweed
M
62.34
2
Centaurea stoebe
spotted knapweed
H
78.89
3
Cirsium arvense
Canada thistle
H
71.00
2
Coronilla varia
crown vetch
M
62.07
X
Elaeagnus umbellata
autumn olive
VH
94.00
1a
Euonymus alatus
burning bush
VH
81.25
1a
Euphorbia cyparissias
cypress spurge
H
75.32
3
Fallopia japonica
Japanese knotweed
VH
97.94
1a
Hesperis matronalis
dame’s rocket
M
56.98
X
Iris pseudacorus
yellow iris
H
76.00
1a
Lonicera morrowii
Shrub honeysuckle
VH
85.54
3
Lonicera tatarica
shrub honeysuckle
VH
85.54
3
Lonicera x bella
Shrub honeysuckle
VH
85.54
3
Lotus corniculatus
bird’s foot trefoil
M
59.00
X
Lysimachia nummularia
moneywort
M
64.29
X
Lythrum salicaria
purple loosestrife
VH
91.00
1a
Microstegium vimineum
Japanese stilt grass
VH
85.00
1a
Myriophyllum spicatum
Eurasian water-milfoil
VH
100.00
3
Morus alba
white mulberry
M
68.67
3
Nasturtium officinale
watercress
M
65.75
3
Pastinaca sativa
wild parsnip
2
Phalarus arundinacea
reed canary grass
H
77.78
1a
Phleum pretense
timothy
M
63.75
3
Phragmites australis
common reed
VH
92.00
3
Pinus sylvestris1
Scotch pine
n/a
n/a
1a
Poa compressa
Canada bluegrass
M
68.75
X
Poa pratensis
Kentucky bluegrass
M
67.78
X
Potamogeton crispus
curly pondweed
H
79.79
3
Rhamnus cathartica
glossy buckthorn
VH
81.00
1a
Robinia pseudoacacia
black locust
VH
81.11
3
Rosa multiflora
multiflora rose
VH
89.00
3
Rumex acetosella
sheep sorrel
M
66.25
X
Saponaria officinalis
bouncing bet
M
52.50
X
Solanum dulcmara
trailing nightshade
M
50.52
X
Tanacetum vulgare
tansy
M
52.38
3
Trapa natans
water chestnut
VH
82.00
1a
Tussilago farfara
coltsfoot
M
57.50
X

EDRR
Y
Y
N
N
N
Y
N
N
N
N
N
N
Y
Y
N
Y
N
Y
N
N
N
N
N
N
Y
N
N
N
N
Y
N
N
Y
N
N
N
Y
N
N
N
N
N
N
Y
N
3

Table 3 continued
Scientific Name

Common Name

Ulmus pumila
Veronica officinalis
Vicia cracca

Siberian elm
speedwell
cow vetch

*

*Ecological
Threat Level
M
M
M

*Invasiveness
Rank
52.50
51.95
54.44

PRISM
Tier
3
X
X

EDRR
N
N
N

Threat levels and invasiveness ranks listed are not specific to inland pitch pine-scrub oak barrens ecosystems. The level to which
any of these species threaten conservation targets in the Preserve is highly variable. For site specific information, see Invasive
Plant Distribution/Treatment section below. 1 Scotch Pine, Pinus sylvestris does not appear on the Brooklyn Botanic Garden
(2013) list, but is relevant to the Preserve. This non-native species produces large quantities of wind-borne seed, and is highly
invasive in recently disturbed sites when mature individuals are nearby.

Table 4. NYS listed invasive plants, ecological threat levels, and invasiveness ranks for species not yet
occurring in the Albany Pine Bush Preserve.
Scientific Name
Common Name
Ecological Invasiveness PRISM
Threat
Rank
Tier
Level
Acer palmatum
Japanese maple
M
50.00
X
Acer pseudoplatanus
sycamore maple
H
71.11
1b
Achyranthes japonica
Japanese chaff flower
H
71.08
Actinidia arguta
hardy kiwi vine
1c
Actinidia polygama
silver vine
1c
Aegopodium podagraria
goutweed
M
63.75
X
Agrostis gigantea
redtop, black bentgrass
M
67.50
X
Agrostis stolonifera
creeping bentgrass
M
67.50
X
Akebia quinata
chocolate vine
M
52.38
X
Alovandra vesiculosa
waterwheel
1c
Alnus glutinosa
European(black) alder
M
64.44
X
Ampelopsis brevipedunculata
porcelain berry
H
71.26
1c
Anthriscus sylvestris
wild chervil
H
78.75
1b
Aralia elata
Japanese angelica tree
VH
80.46
1c
Arthraxon hispidus
small carpgrass
H
75.68
1b
Berberis vulgaris
common barberry
M
68.75
X
Brachypodium sylvaticum
slender false brome
VH
86.60
Butomus umbellatus
flowering rush
M
63.75
X
Cabomba caroliniana
Carolina water-shield
H
72.34
1c
Cardamine impatiens
narrowleaf bittercress
H
76.32
1b
Carex kobomugi
Asiatic sand sedge
M
68.60
X
Carlinus vulgaris
carline thistle
4
Cirsium palustre
marsh thistle
M
67.90
X
Clematis terniflora
Japanese virgin's bower
H
72.60
1b
Corydalis incisa
incised fumewort
1c
Cynanchum louiseae
black swallow-wort
VH
89.69
1b
Cynanchum rossicum
pale swallow-wort
VH
87.63
1b
Cyperus difformis
variable flatsedge
M
51.95
X
Cytisus scoparius
Scotch broom
1c
Datura stramonium
jimsonweed, thorn-apple
M
50.00
X
Digitalis purpurea
purple foxglove
M
53.33
X
Dioscorea polystachya
Chinese yam; cinnamon vine
H
77.50
1c
Dipsacus laciniatus
cut-leaf teasel
H
75.56
1b
4

Table 4 continued
Scientific Name

Common Name

Egeria densa
Eichornia crassipes
Elaeagnus angustifolia
Eleutherococcus pentaphyllus
Epilobium hirsutum
Eragrostis curvula
Euonymus europaeus
Euonymus fortunei
Euphorbia esula
Euphorbia lathyris
Fallopia baldschuanica
Fallopia sachalinensis
Fallopia x bohemica
Festuca filiformis
Ficaria verna
Frangula alnus
Froelichia gracilis
Galega officinalis
Glaucium flavum
Glyceria maxima
Hedera helix
Heracleum mantegazzianum
Humulus japonicus
Hydrilla verticillata
Hydrocharis morsus-ranae
Impatiens glandulifera
Imperata cylindrica
Kochia scoparia
Lepidium latifolium
Lespedeza bicolor
Lespedeza cuneata
Ligustrum obtusifolium
Ligustrum vulgare
Lonicera japonica
Lonicera maackii
Ludwigia grandiflora
Ludwigia peploides
Lysimachia punctata
Lysimachia vulgaris
Marsilea quadrifolia
Miscanthus sinensis
Murdannia keisak
Myriophyllum aquaticum
Myriophyllum heterophyllum
Najas minor

Brazilian waterweed
water hyacinth
Russian olive
five-leaf aralia
hairy willow herb
weeping lovegrass
European spindletree
winter creeper
leafy spurge
caper spurge
China fleece vine
giant knotweed
bohemian knotweed
hair fescue
lesser celandine
smooth buckthorn
slender cottonweed
professor weed
yellow hornpoppy
tall glyceria
English ivy
giant hogweed
Japanese hops
water thyme
frogbit
ornamental jewelweed
cogon grass
Mexican summer-cypress
broad-leaf pepper-grass
shrubby bush clover
Chinese lespedeza
border privet
European privet
Japanese honeysuckle
Amur honeysuckle
Uruguayan primrose willow
floating primrose willow
spotted loosestrife
garden loosestrife
European water fern
Chinese silver grass; eulalia
marsh dewflower
parrot-feather
broadleaf water-milfoil
brittle water nymph

Ecological
Threat
Level
H

Invasiveness
Rank

M

68.00

M
M
M
H
H
M
M
VH
VH
M
VH
H
M
M
M
H
M
H
H
VH
VH
M
H
M
H
M
H
H
M
VH
VH
VH
VH
M
H

62.50
57.14
60.00
77.78
75.90
56.98
50.60
97.94
97.94
60.27
85.56
72.73
53.25
59.72
65.75
79.52
66.00
72.00
74.03
91.40
85.57
66.67
79.00
68.75
79.38
63.33
74.44
76.67
67.82
83.51
84.44
88.30
89.36
57.14
72.73

H
H
H
VH
M

77.78
78.16
76.67
93.62
64.84

74.71

CAPMO
PRISM
Tier
1b
4
X
1b
X
X
X
1b
X
4
1b
1b
X
1b
1b
X
X
X
X
1b
1b
1c
1b
X
X
X
1b
X
1b
1c
X
1b
4
1b
1c
1b
X
5

Table 4 continued
Scientific Name

Common Name

Nelumbo nucifera
Nitellopsis obtuse
Nymphoides peltata
Oplismenus hirtellus
Paulownia tomentosa
Persicaria longiseta
Persicaria perfoliata
Phellodendron amurense
Pinus thunbergii
Pistia stratoites
Populus alba
Prunus avium
Prunus cerasus
Prunus padus
Pueraria montana var. lobata
Pyrus calleryana
Ranunculus repens
Rhodotypos scandens
Rosa rugosa
Rubus bifrons
Rubus laciniatus
Rubus phoenicolasius
Salix atrocinerea
Salix cinerea
Salvia glutinosa
Schedonorus arundinaceus
Schoenoplectus mucronatus
Senecio jacobaea
Silphium perfoliatum
Sorgham halapense
Spiraea japonica
Syringia reticulata
Valeriana officinalis
Veronica beccabunga
Viburnum dilatatum
Viburnum lantana
Viburnum opulus (var. opulus only)
Viburnum sieboldii
Vinca minor
Wisteria sinensis

sacred lotus
Starry stonewort
yellow floating heart
wavyleaf basketgrass
princess tree
creeping smartweeed
mile a minute weed
Amur cork tree
Japanese black pine
water lettuce
white poplar
sweet cherry
sour red cherry
European bird cherry
kudzu
Bradford Pear
creeping buttercup
Makino jetbead
Japanese (rugosa) rose
Himalyan blackberry
evergreen blackberry
wineberry
rusty willow
gray florist's willow
sticky sage
tall fescue, Kentucky fescue
bog bulrush
tansy ragwort
cup-plant
johnsongrass
Japanese spirea
Japanese lilac tree
common valerian
European speedwell
linden arrowwood
wayfaring-tree
European cranberry bush
siebold viburnum
periwinkle
Chinese wisteria

Ecological
Threat
Level
M

Invasiveness
Rank

H
H
M
M
VH
H
M

74.47
70.27
51.11
60.27
91.11
74.00
58.62

M
M
M
M
VH
M
M
M
M
M
M
VH
VH

67.78
55.00
55.00
51.11
84.44
65.06
63.22
69.33
63.44
56.67
63.22
85.56
84.44

M

65.00

M
H

60.00
77.78

M

62.34

M
M
M
M
M
M
M
M

62.16
61.84
57.14
53.75
67.09
62.50
57.14
56.70

64.38

CAPMO
PRISM
Tier
X
1c
1b
1c
X
X
1b
1c
X
4
X
X
X
X
1c
X
X
X
X
X
X
1b
1b
1c
1c
X
1c
X
1b
4
X
1b
X
X
X
X
X
X
X
X
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Albany Pine Bush Preserve Commission approach to invasive plant species management:
The Albany Pine Bush Preserve has substantial acreage with at least some invasive plant species present.
To help ensure that time and resources for invasive plant management are used efficiently, invasive plants
are addressed throughout the Preserve in a systematic way. Likelihood of treatment success, cost
minimization, and conservation value of target areas are the overarching criteria considered in setting
priorities. Treatment priorities are listed in descending order below:
1. Early Detection Rapid Response - Treat any occurrence of a newly documented invasive species
in the Preserve, and any occurrence of any invasive species that aren’t well established Preservewide. Eradicate every occurrence (as discovered during casual surveys or using institutional
knowledge) of the following:
i. All species in Table 4.
ii. Species marked as EDRR species from Table 3.
2. Invasive Species Prevention Zones (ISPZ) - ISPZs are high quality areas of the Preserve that are
essentially free of invasive species. These areas are maintained in pristine condition by
eliminating any occurrence of invasive species discovered in the ISPZ.
i. Pine barrens vernal ponds ISPZs– check biannually
ii. ISPZs comprised of any other communities within the inland pitch pine-scrub
oak barrens ecosystem – check at least once every five years.
3. Rare Species Locations - Treat any occurrence of an invasive species threatening the viability of
vulnerable populations of rare, threatened, or endangered species.
Aside from EDRR, ISPZs, and rare species locations, invasive species treatments are prioritized based on
the size of the infestation, and the quality of the invaded habitat. Lower numbers have a higher priority as
conveyed in Table 5 below. A small infestation is an infestation that is estimated to take a crew of four
people two days or less to eliminate. A large infestation is an infestation that is estimated to take longer
than two days for a crew of four people to eliminate. The plant communities within inland pitch pinescrub oak barrens ecosystems are those described in Edinger et. al. (2014) and Gebauer et. al. (1996).
These plant communities include successional northern sandplain grasslands, pitch pine-scrub oak
barrens, pitch pine scrub-oak thickets, pitch pine-oak forests and pine barrens vernal ponds. Other
community types include all other plant communities present on Albany Pine Bush Preserve lands. High
quality plant communities are dominated by the native species and proper spatial arrangement
representative of those communities. Low quality plant communities contain some native plant species
representative of those communities, but are not dominated by such species. The inland pitch pine-scrub
oak barrens ecosystem is the principle conservation target in the Albany Pine Bush Preserve.
Table 5. Invasive plant species treatment priorities in the Albany Pine Bush Preserve.
Small invasive species
Large invasive species
infestation
infestation
High quality plant
1
2
communities of inland pitch
pine-scrub oak barrens
ecosystems
Low quality plant
3
4
communities of inland pitch
pine-scrub oak barrens
ecosystems
Other community types
5
6
7

Invasive plant treatment methodologies:
Plants have differing ecological vulnerabilities which can be exploited to facilitate effective control.
Treatment methods vary depending on the particular species in question, the size of the individual, the
size of the infestation to be eliminated and plant phenology. When treating invasive plant species at the
landscape level, a combination of methods is often the most effective approach. A description of potential
treatments methods is provided below.
a. Hand pulling – Some species can be effectively eliminated by physically removing the plant from
its substrate. This method can be used for many woody species when they are at the seedling or
young sapling stage, before they have had a chance to establish a robust root system. Once
extensive rooting has taken place, hand pulling becomes impractical except when targeting
shallowly rooted species (e.g. shrub honeysuckle). With larger individuals, it is important to
remove as much of the root system as possible to avoid the re-sprouting of root fragments left in
the soil. Some species of herbaceous plants can be hand pulled successfully if their root systems
can be removed largely intact. Proper disposal of removed individuals is critical to preventing
their spread.
b. Cutting – Species that do not readily re-sprout from the roots can be eliminated by simply cutting
the plant off at the ground level (e.g. Scotch pine). This method is used exclusively on woody
plants. For plants with a diameter at breast height (dbh) of up to two inches, the cutting can be
done by hand with loppers, or mechanically with a brush cutter. For larger individuals, cutting is
done with a chainsaw.
c. Girdling – This method is used on woody species with a minimum dbh of two inches. It involves
physically removing a continuous strip of bark from around the entire diameter of the tree. A tool
called a bark spud is used to peel the bark away in this manner.
d. Whole tree removal – This method is used on mature tree species which have formed
monocultures with little or no desirable vegetation in the understory (e.g. black locust). Trees are
mechanically harvested using traditional forestry techniques. Once trees have been cut and
removed from the site, stumps and roots are dug out and buried on site deeply enough to prevent
re-sprouting (~20 feet deep). The site is root raked to remove any large root fragments present,
and is smoothed in anticipation of restoration planting.
e. Cut stump herbicide – This method is used on woody plants that readily re-sprout from the roots.
(e.g. Oriental bittersweet) The technique is accomplished by cutting the trunk(s) a few inches
above ground level and spraying a concentrated herbicide solution on the exposed cambium layer
of the resulting stump. For plants with a dbh of up to two inches, the cutting can be done by hand
with loppers, or mechanically with a brush cutter. For larger individuals, cutting is done with a
chainsaw. Within minutes after cutting, the herbicide is applied to the cambium with a straight
stream, or tight cone angle spray under low pressure. This is a highly targeted herbicide technique
resulting in virtually no non-target effects.
f.

Drill and fill herbicide – This method, used exclusively on woody plants, works best with larger
diameter trees, though it is effective on individuals with a minimum dbh of two inches. One inch
diameter holes are drilled at a slightly downward facing angle into the tree every eight inches
around the circumference of the tree. Holes are only drilled to a depth of one to two inches. These
holes are then immediately filled with a concentrated herbicide solution. This is a highly targeted
herbicide technique resulting in virtually no non-target effects.
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g. Foliar herbicide – This method consists of spraying the leaves of plants with a diluted herbicide
solution. It can be done with handheld or mechanized equipment depending on scope. This
method is less targeted and often results in the death of some non-target vegetation.
h. Wicking herbicide – This method involves spraying herbicide onto an absorbent cotton glove or
other absorbent material and then wiping the herbicide saturated material onto the leaves and
stem of the plant. This technique is primarily used in wetlands or other extremely sensitive areas.
It is a highly targeted herbicide technique resulting in virtually no non-target effects.
i.

Biocontrol – This is a method of controlling invasive species using other living organisms. An
invasive species’ (hosts’) natural predator, parasitoid, herbivore, or pathogen (biocontrol agent)
from the home range of the invasive species, is imported in order to damage the invasive species.
Biocontrol is undertaken by government authorities, with biocontrol agents available for release
only after a lengthy review process. With appropriate permitting and documentation, approved
biocontrol agents may be released intentionally on sites with host species present. Biocontrol
agents may also migrate to such sites without assistance. Biocontrol agents may be capable of
reducing host populations, but are not able to fully eradicate host species.

j.

Prescribed Fire – This method is applied by intentionally burning vegetation at a particular time,
in a specific location, and in a controlled manner in order to accomplish pre-determined results.
This requires a high degree of staff training and logistical support as a well as a sophisticated
understanding of ecological processes. Low intensity prescribed fire top kills plants with an
ecological effect on the burned plant similar to that of cutting the plant. High intensity fire can
heat the roots of shallowly rooted species enough to kill the entire plant including the roots.

Invasive plant species distributions/treatments:
Acer ginnala – Amur Maple
Known from two populations in Blueberry Hill, both mapped in GIS and treated in October 2016
Cut stump herbicide
Drill and fill herbicide

54% glyphosate herbicide solution, applied after August 15 – primary control
technique
54% glyphosate herbicide solution, applied after August 15

Acer platanoides - Norway maple
Sparsely distributed throughout the Preserve
Cut stump herbicide
Drill and fill herbicide
Drill and fill herbicide

54% glyphosate herbicide solution, applied after August 15 – primary control
technique
54% glyphosate herbicide solution, applied after August 15
5.4% picloram and 20.9% 2,4-d herbicide solution, used before August 15 for
isolated individuals in preparation for same growing season prescribed fire
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Ailanthus altissima - tree-of-heaven
Common throughout the preserve
Cut stump herbicide
Drill and fill herbicide
Drill and fill herbicide

54% glyphosate herbicide solution, applied after August 15 – primary control
technique
54% glyphosate herbicide solution, applied after August 15
5.4% picloram and 20.9% 2,4-d herbicide solution, used before August 15 for
isolated individuals in preparation for same growing season prescribed fire

Alliaria petiolata - garlic mustard
Common throughout the preserve
Not treated at this time – current science indicates that A. petiolata is self-regulating via negative soil
feedback given time (B. Blossey pers. comm.).
Artemesia vulgaris - mugwort
Common throughout the preserve
Foliar herbicide

5% glyphosate solution with non-ionic surfactant, applied after August 15 –
primary control technique

Berberis thunbergii – barberry
Sparsely distributed throughout the Preserve
Hand pulling
Cut stump herbicide

Effective for isolated individuals
54% glyphosate herbicide solution, applied after August 15 – primary control
technique

Bromus tectorum - cheat grass
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Celastrus orbiculatus - Oriental bittersweet
Common throughout the preserve
Hand pulling
Cut stump herbicide
Foliar herbicide

Possible with small isolated individuals
54% glyphosate herbicide solution, applied after August 15 – primary control
technique
3% Glyphosate herbicide solution with non-ionic surfactant, applied after
August 15

Centaurea jacea - black knapweed
Known from a few plants in the landscaping around the Discovery Center
Hand pulling

Effective for isolated individuals – primary control technique
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Centaurea stoebe - spotted knapweed
Common throughout the preserve
Hand pulling
Biocontrol

Conducted in highly visible areas of the Preserve
Several biocontrol agents are present in the Preserve, see Dillon and Gifford
(2015) for details – primary control technique

Cirsium arvense - Canada thistle
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Coronilla varia - crown vetch
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Elaeagnus umbellata - autumn olive
Sparsely distributed throughout the Preserve
Cut stump herbicide
Drill and fill herbicide

54% glyphosate herbicide solution, applied after August 15 – primary control
technique
54% glyphosate herbicide solution, applied after August 15

Euonymus alatus - burning bush
Sparsely distributed throughout the Preserve
Hand pulling
Cut stump herbicide

Effective for isolated individuals
54% glyphosate herbicide solution, applied after August 15 – primary control
technique

Euphorbia cyparissias - cypress spurge
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Fallopia japonica - Japanese knotweed
Known from 12 GIS mapped locations throughout the Preserve
Foliar herbicide

Mow in early summer (June 1), treat 6 weeks after mowing using a 5%
glyphosate solution with non-ionic surfactant – primary control technique
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Hesperis matronalis - dame’s rocket
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Iris pseudacorus – yellow iris
Known from populations around Rensselaer Lake
Hand pulling
Wicking herbicide

Effective, but time consuming
5% glyphosate herbicide solution, applied after August 15 – primary control
technique

Lonicera tatarica, etc. - shrub honeysuckle
Common throughout the preserve
Hand pulling
Cut stump herbicide
Foliar herbicide

Effective, but time consuming
54% glyphosate herbicide solution, applied after August 15 – primary control
technique
3% Glyphosate herbicide solution with non-ionic surfactant, applied after
August 15

Lotus corniculatus - bird’s foot trefoil
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Lythrum salicaria - purple loosestrife
Common throughout the preserve
Hand pulling
Biocontrol

Effective for isolated individuals
Biocontrol agents released in NYS by others are present in the Preserve –
primary technique

Lysimachia nummularia - moneywort
Sparsely distributed throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
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Microstegium vimineum – Japanese stilt grass
Known from one GIS mapped location in management unit Amphibian
Foliar herbicide
Cutting

0.3% Sethoxydim herbicide solution with 1% crop oil adjuvant, applied
before 12” in height – primary control technique
This species is an annual and can be mowed after maturity is reached, but
before mature seed is present to prevent reproduction (mow in late July - early
August)

Myriophyllum spicatum – Eurasian water millfoil
Common throughout Rensselaer Lake
Not treated at this time – Because Rensselaer Lake is heavily invaded, and is not a part of the inland pitch
pine-scrub oak barrens ecosystem, no treatment has been considered at this time.
Morus alba - white mulberry
Sparsely distributed throughout the Preserve
Hand pulling
Cut stump herbicide

Effective for isolated individuals
54% glyphosate herbicide solution, applied after August 15 – primary control
technique

Nasturtium officinale – watercress
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Phragmites australis - common reed
Common throughout the preserve
Foliar herbicide
Wicking herbicide

5% glyphosate herbicide solution, applied after August 15, used in dense
monoculture stands
5% glyphosate herbicide solution, applied after August 15 – primary control
technique

Phalarus arundinacea - reed canary grass
Known from one GIS mapped location in management unit Iota
Foliar herbicide

5% Glyphosate herbicide solution with non-ionic surfactant, applied after
August 15 – primary control technique

Phleum pretense – timothy
Sparsely distributed throughout the Preserve – While present in the Preserve, this species does not
currently have ecological impacts significant enough to warrant treatment. Careful observation over time
is necessary to ensure that this remains true.
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Pinus sylvestris - Scotch pine
Known form one location in management unit I-Unit1
Cutting

Individuals are hand or mechanically cut off at ground level (below the first
whorl of branches) and do not re-sprout – primary control technique

Poa compressa - Canada bluegrass
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Poa pratensis - Kentucky bluegrass
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Potamogeton crispus – curly pondweed
Common throughout Rensselaer Lake
Not treated at this time – Because Rensselaer lake is heavily invaded, and is not a part of the inland pitch
pine-scrub oak barrens ecosystem, no treatment has been considered at this time.
Rhamnus cathartica - glossy buckthorn
Sparsely distributed throughout the Preserve
Cut stump herbicide
Drill and fill herbicide

54% glyphosate herbicide solution, applied after August 15 – primary control
technique
54% glyphosate herbicide solution, applied after August 15

Robinia pseudoacacia - black locust
Common throughout the preserve
Whole tree removal
Cut stump herbicide
Drill and fill herbicide
Drill and fill herbicide
Foliar herbicide

Used with mature monoculture stands – primary technique
54% glyphosate herbicide solution, applied after August 15
54% glyphosate herbicide solution, applied after August 15
5.4% picloram and 20.9% 2,4-d herbicide solution, used before August 15 for
isolated individuals in preparation for same growing season prescribed fire
Used on dense stands of young re-sprouts,
3% Glyphosate herbicide solution with non-ionic surfactant, applied after
August 15
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Rosa multiflora - multiflora rose
Common throughout the preserve
Hand pulling
Cut stump herbicide
Foliar herbicide

Can be used on small isolated individuals, thorns make this difficult
54% glyphosate herbicide solution, applied after August 15 – primary
technique
3% Glyphosate herbicide solution with non-ionic surfactant, applied after
August 15

Rumex acetosella - sheep sorrel
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Saponaria officinalis - bouncing bet
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Solanum dulcmara - trailing nightshade
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Tanacetum vulgare – tansy
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Trapa natans - water chestnut
Known from one population in Rensselaer Lake
Hand pulling

Highly effective for this annual aquatic weed, as long as roots are removed
and plants are pulled before seed ripening and release in August

Tussilago farfara – coltsfoot
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
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Ulmus pumila - Siberian elm
Common throughout the preserve
Cut stump herbicide
Drill and fill herbicide
Drill and fill herbicide

54% glyphosate herbicide solution, applied after August 15 – primary control
technique
54% glyphosate herbicide solution, applied after August 15
5.4% picloram and 20.9% 2,4-d herbicide solution, used before August 15 for
isolated individuals in preparation for same growing season prescribed fire

Veronica officinalis – speedwell
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Vicia cracca - cow vetch
Common throughout the preserve
Not treated at this time – While present throughout the Preserve, this species does not currently have
ecological impacts significant enough to warrant treatment. Careful observation over time is necessary to
ensure that this remains true.
Invasive Non-plant Species
Invasive non-plant species are taken from 6 NYCRR Part 575, with the exclusion of any marine species,
and from (CAPMO PRISM CITATION). These two sources are combined into the lists appearing in
Tables 6 and 7 along with the PRISM tiers for each species determined using the criteria found in Table 2.
Table 6 lists invasive non-plant species that are currently known to occur in the Preserve, Table 7 lists
invasive non-plant species that do not yet occur in the Preserve. The species that do not yet occur in the
Preserve represent the most likely emerging threats to the ecosystem. It is critical for preserve managers
to familiarize themselves with these species so that if encountered, they can be eliminated before
populations are able to expand and spread. These lists will be continuously updated as new species are
documented and previously documented species are eradicated.
Table 6. NYS invasive non-plant species occurring in the Albany Pine Bush Preserve.
Scientific Name
Common Name
PRISM Tier
Adelges tsugae
hemlock woolly adelgid
2
Carassius auratus
goldfish
4
Cyprinus carpio
common carp/ koi
4
Lymantria dispar dispar
European gypsy moth
3
Orconectes rusticus
rusty crayfish
2
Trachemys scripta elegans
red-eared slider
2
Table 7. NYS invasive non-plant species not yet occurring in the Albany Pine Bush Preserve.
Scientific Name
Common Name
CAPMO PRISM Tier
ALGAE AND CYANOBACTERIA
Didymosphenia geminata
Cylindrospermopsis raciborskii

didymo
cylindro

4
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Table 7 continued
Scientific Name
FISH
Alosa pseudoharengus
Channa argus
Channa marulius
Channa micropeltes
Clarias batrachus
Gambusia affinis
Gambusia holbrooki
Hypophthalmichthys harmandi
Hypophthalmichthys molitrix
Hypophthalmichthys nobilis
Misgurnus anguillicaudatus
Mylopharyngodon piceus
Neogobius melanostomus
Proterorhinus semilunaris (P.
marmoratus)
Tinca tinca
Cyprinella lutrensis
Gymnocephalus cernuus
Monopterus albus
Oreochromis aureus
Oreochromis niloticus
Sander lucioperca (Stizostedion
lucioperca)
Scardinius erythrophthalmus
AQUATIC INVERTEBRATES
Bellamya chinensis (Cipangopaludina
chinensis)
Bellamya japonica
Bithynia tentaculata
Bythotrephese longimanus (B.
cederstroemi)
Cercopagis pengoi
Corbicula fluminea
Daphnia lumholtzi
Dreissena polymorpha
Dreissena rostriformis bugensis
Eriocheir sinensis
Hemimysis anomala
Potamopyrgus antipodarum
TERRESTRIAL INVERTEBRATES
Achatina achatina
Achatina fulica (Lissachatina fulica)
Adelges piceae

Common Name

CAPMO PRISM Tier

alewife
northern snakehead
bullseye snakehead
giant snakehead
walking catfish
western mosquitofish
eastern mosquitofish
largescale silver carp
silver carp
bighead carp
Oriental weatherfish
black carp
round goby
tubenose goby

4
1c

tench
red shiner
ruffe
Asian swamp eel
blue tilapia
Nile tilapia
zander

1c

rudd

1b

Chinese mystery snail

1b

Japanese mystery snail
faucet snail
spiny water flea

1b
1b

fishhook water flea
Asian clam
water flea
zebra mussel
quagga mussel
Chinese mitten crab
bloody red shrimp
New Zealand mud snail
giant Ghana snail
giant African land snail
balsam wooly adelgid

1c
1c
1c
1c
1c

1b
1b
1b
1b
1c

4
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Table 7 continued
Scientific Name
Agrilus planipennis
Amynthas spp.
Anoplophora glabripennis
Apis mellifera scutellata x A. mellifera
ligustica/A.
mellifera iberiensis
Archachatina marginata
Cryptococcus fagisuga
Dendroctonus frontalis
Drosophila suzukii
Fiorinia externa
Halyomorpha halys
Lycorma delicatula
Lymantria dispar asiatica
Monochamus alternatus
Myrmica rubra
Odontothrips loti1
Pityophthorus juglandis
Pyrrhalta viburni
Sirex noctilio

Common Name
emerald ash borer
Asian earthworms
Asian longhorn beetle
Africanized honey bee
giant West African snail
beech scale
southern pine beetle
spotted winged drosophila
elongated hemlock scale
brown marmorated stink bug
spotted lanternfly
Asian gypsy moth
Japanese pine sawyer
European fire ant
bird’s-foot trefoil thrips
walnut twig beetle
viburnum leaf beetle
sirex woodwasp

TERRESTRIAL AND AQUATIC
VERTEBRATES
Cygnus olor
Lepus europaeus
Myocastor coypus
Nyctereutes procyonoides
Sus scrofa
Alopochen aegyptiacus
Cairina moschata
Myiopsitta monachus
Oryctolagus cuniculus
Xenopus laevis

Mute Swan
European hare
nutria
Asian raccoon dog
Eurasian boar
Egyptian goose
Muscovy duck
Monk Parakeet
European rabbit
African clawed frog

FUNGI
Amylostereum areolatum
Ceratocystisfagacearum
Geomyces destructans
Geosmithia morbida
Phytophthora ramorum

sirex wasp fungus
oak wilt
white-nose syndrome
thousand canker disease
sudden oak death

1

Bird’s-foot trefoil thrips, Odontothrips loti, does
not appear on the 6 NYCRR Part 575 species list,
but this insect is of concern because it is destructive
to the flower stalk and subsequent seed set of Wild
Blue Lupine, Lupinus perennis (G. Kennedy, pers.
comm.).

CAPMO PRISM Tier
1b
1b
1c

1c
1b
1b
1b
1c
1d
1c
1b
1b

1b
1c
1c

1c
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Albany Pine Bush Preserve Commission approach to invasive non-plant species management:
The Albany Pine Bush is fortunate in its paucity of invasive non-plant species. The few species that are
present in the Preserve are not species that directly affect the inland pitch pine-scrub oak barrens
ecosystem that the Commission is tasked with protecting. In the case of such species, documentation of
presence or absence in the Preserve is paramount, as is broad-scale monitoring of population levels. For
species that more directly affect the inland pitch pine-scrub oak barrens ecosystem, more aggressive
treatments would be necessary. All invasive non-plant species monitoring and control is done in
cooperation with NYSDEC.
Invasive non-plant species distributions/actions:
Adelges tsugae - hemlock woolly adelgid
Hemlock woolly adelgid was discovered in the Preserve in 2015 and is known from small swaths of
hemlock forest located in the ravine systems in the Hunger Kill region of the Preserve. All known
occurrences have been mapped with GIS (APBPC, unpublished data). Because hemlock is not a
significant component of the inland pitch pine-scrub oak barrens ecosystem, no treatment has been
considered at this time. Further surveys are need in this and other areas of the Preserve to determine the
full extent of the infestation, with repeat surveys to record population change over time.
Carassius auratus – goldfish
Present in East Branch Hunger Kill, and Lisha Kill waters as of 1980 (Barnes 2003). Presence has not
been surveyed for, nor confirmed since 1980. Surveys should be completed in order to update
presence/absence information.
Cyprinus carpio - common carp/ koi
Present in Lisha Kill and Rensselaer Lake waters as of 1980 (Barnes 2003). Presence has not been
surveyed for, nor confirmed since 1980. Surveys should be completed in order to update presence/absence
information.
Lymantria dispar dispar –European gypsy moth
Present in low numbers throughout the preserve. Populations of this species have not reached levels
where damage to vegetation is noticeable. No treatment has been considered at this time since multiple
biocontrol agents have been released throughout the state and northeast.
Orconectes rusticus – rusty crayfish
Documented by NYSDEC staff in 2014, throughout the created landfill mitigation wetland known
colloquially as Lake Nealon. This site is currently being managed by the City of Albany as a part of their
Albany Rapp Road Landfill Ecosystem Mitigation, Restoration & Enhancement project. No treatment has
been considered by the APBPC or NYSDEC at this time.
Trachemys scripta elegans – red-eared slider
Known from one individual found in 2014 in the created pine barrens vernal pond wetland near the
Albany Rapp Road Landfill. The animal was found dead in 2015. This site is currently being managed by
the City of Albany as a part of their Albany Rapp Road Landfill Ecosystem Mitigation, Restoration &
Enhancement project.
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Overabundant Native Plant Species
There are a wide variety of native plant species that, in the absence of fire, have become overabundant in
certain areas of the Preserve. These plants, found in Table 8, can be broadly split into two categories. The
first are ecological generalists which include species like aspen and red maple. These species would have
existed within the landscape at the periphery of the inland pitch pine-scrub oak barrens ecosystem, but
would have been relegated to wetter areas with less severe and less frequent fires. With appropriate fire
regimes in place, these species would be virtually non-existent within the upland portions of the inland
pitch pine-scrub oak barrens ecosystem. The second category of overabundant native plant species, are
the woody pine barrens specialists. Among others, this group includes the pitch pines and scrub oaks from
which the inland pitch pine-scrub oak barrens ecosystem derives its name. Pine barrens specialist species
would always have been a critical component of the inland pitch pine-scrub oak barrens ecosystem, but at
lower densities than those which currently exist in certain areas of the Preserve.
Table 8. Overabundant native plant species and their designations as ecological generalists or pine
barrens specialists for species occurring in the Albany Pine Bush Preserve.
Scientific Name
Common Name
Ecological Generalist/ Pine
Barrens Specialist
Acer rubrum
red maple
ecological generalist
Pinus rigida
pitch pine
pine barrens specialist
Pinus strobus
white pine
ecological generalist
Populous deltoides
cottonwood
ecological generalist
Populous grandidentata
big toothed aspen
ecological generalist
Populous tremuloides
trembling aspen
ecological generalist
Prunus serotina
black cherry
ecological generalist
Quercus illicifolia
bear oak
pine barrens specialist
Quercus prinoides
dwarf chestnut oak
pine barrens specialist
Albany Pine Bush Preserve Commission approach to overabundant native plant species management:
The approaches for managing ecological generalist species and pine barrens specialist species are vastly
different. In order to restore natural fire regimes and encourage pine barrens specialist species, an attempt
is made to eradicate ecological generalists from the upland plant communities within the inland pitch
pine-scrub oak barrens ecosystem (successional northern sandplains grasslands, pitch pine-scrub oak
barrens, pitch pine-scrub oak thickets, and pitch pine-oak forests). For overabundant pine barrens
specialist species, a reduction in density as specified in the Albany Pine Bush Pine Barrens Viability
Assessment (Bried and Gifford 2008) is the desired outcome. Treatment priorities are listed in descending
order below:
1. Reduce densities of pine barrens specialist species in selected high quality pitch pine-scrub oak
thickets and pitch pine-oak forests in order to more closely mirror the outcomes desired in Bried
and Gifford 2008.
2. Eliminate ecological generalist species from the upland plant communities within the inland pitch
pine-scrub oak barrens ecosystem (successional northern sandplains grasslands, pitch pine-scrub
oak barrens, pitch pine-scrub oak thickets, and pitch pine-oak forests) based on the size of the
ecological generalist species infestation, and the quality of the invaded habitat as detailed in Table
9. Lower numbers have higher priority. Definitions for terms used in the Table are the same as
those used in Table 5.
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Table 9. Overabundant native plant species treatment priorities.
Small ecological generalist
species infestation
High quality upland plant
1
communities within the inland
pitch pine-scrub oak barrens
ecosystem
Low quality upland plant
3
communities within the inland
pitch pine-scrub oak barrens
ecosystem

Large ecological generalist
species infestation
2

4

Overabundant native plant treatment methodologies:
The methods utilized in reducing populations of overabundant native plant species are the same as those
used when eliminating invasive plant species described previously.
Overabundant native plant species distributions/treatments:
Acer rubrum – Red maple
Common throughout the preserve
Whole tree removal
Cut stump herbicide
Drill and fill herbicide
Drill and fill herbicide
Foliar herbicide
Prescribed fire

Used with mature stands when planting with restoration seed is desired
54% glyphosate herbicide solution, applied after August 15 – primary control
technique
54% glyphosate herbicide solution, applied after August 15
5.4% picloram and 20.9% 2,4-d herbicide solution, used before August 15 for
isolated individuals in preparation for same growing season prescribed fire
Used on dense stands of young re-sprouts,
3% Glyphosate herbicide solution with non-ionic surfactant, applied after
August 15
Small populations of seedlings less than ½ inch in diameter can be reduced or
eliminated with moderate to high intensity prescribed fires.

Pinus rigida – Pitch pine
Common throughout the preserve
Whole tree removal
Cutting*
Cut stump herbicide*

Used with mature stands when planting with restoration seed is desired
Individuals are hand or mechanically cut off at ground level
54% glyphosate herbicide solution, applied after August 15

*Some pitch pine trees will re-sprout prodigiously when cut and others not at all. We are unsure at present
what parameters affect these varying results. Informally, it seems that larger trees (>12” dbh) are less
likely to re-sprout, but in addition to dbh, time of year at cutting, particular site conditions, recent
weather, and individual tree health all likely play a role. We continue to investigate the best methods to
use in controlling pitch pine.
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Pinus strobus – white pine
Common throughout the preserve
Whole tree removal
Cutting
Prescribed fire

Used with mature stands when planting with restoration seed is desired
Individuals are hand or mechanically cut off at ground level but do not require
the use of herbicide since they do not re-sprout – primary control technique
Young thin barked white pine can be successfully managed with a moderate
to high intensity prescribed fire.

Populous deltoides – Cottonwood
Common throughout the preserve
Whole tree removal
Cut stump herbicide
Drill and fill herbicide
Drill and fill herbicide
Foliar herbicide

Used with mature stands when planting with restoration seed is desired
54% glyphosate herbicide solution, applied after August 15
54% glyphosate herbicide solution, applied after August 15 – primary control
technique
5.4% picloram and 20.9% 2,4-d herbicide solution, used before August 15 for
isolated individuals in preparation for same growing season prescribed fire
Used on dense stands of young re-sprouts,
3% Glyphosate herbicide solution with non-ionic surfactant, applied after
August 15

Populous grandidentata – Big toothed aspen
Common throughout the preserve
Whole tree removal
Girdling
Cut stump herbicide
Drill and fill herbicide
Drill and fill herbicide
Foliar herbicide

Used with mature stands when planting with restoration seed is desired
Used with mature trees with a dbh of two inches or more, labor intensive
54% glyphosate herbicide solution, applied after August 15
54% glyphosate herbicide solution, applied after August 15 – primary control
technique
5.4% picloram and 20.9% 2,4-d herbicide solution, used before August 15 for
isolated individuals in preparation for same growing season prescribed fire
Used on dense stands of young re-sprouts,
3% Glyphosate herbicide solution with non-ionic surfactant, applied after
August 15

Populous tremuloides – Quaking aspen
Common throughout the preserve
Whole tree removal
Girdling
Cut stump herbicide
Drill and fill herbicide
Drill and fill herbicide
Foliar herbicide

Used with mature stands when planting with restoration seed is desired
Used with mature trees with a dbh of two inches or more, labor intensive
54% glyphosate herbicide solution, applied after August 15
54% glyphosate herbicide solution, applied after August 15 – primary control
technique
5.4% picloram and 20.9% 2,4-d herbicide solution, used before August 15 for
isolated individuals in preparation for same growing season prescribed fire
Used on dense stands of young re-sprouts,
3% Glyphosate herbicide solution with non-ionic surfactant, applied after
August 15
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Prunus serotina – Black cherry
Common throughout the preserve
Whole tree removal
Cut stump herbicide
Drill and fill herbicide
Drill and fill herbicide
Foliar herbicide

Used with mature stands when planting with restoration seed is desired
54% glyphosate herbicide solution, applied after August 15 – primary control
technique
54% glyphosate herbicide solution, applied after August 15
5.4% picloram and 20.9% 2,4-d herbicide solution, used before August 15 for
isolated individuals in preparation for same growing season prescribed fire
Used on dense stands of young re-sprouts,
3% Glyphosate herbicide solution with non-ionic surfactant, applied after
August 15

Quercus illififolia – Bear oak
Common throughout the preserve
Foliar herbicide

5% fosamine and 0.25% imazapyr herbicide solution with nonionic
surfactants, applied after August 15 – primary control technique

Quercus prinoides – Dwarf chestnut oak
Common throughout the preserve
Foliar herbicide

5% fosamine and 0.25% imazapyr herbicide solution with nonionic
surfactants, applied after August 15 – primary control technique
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Introduction
Education and Outreach at the Albany Pine Bush Preserve
Education and outreach are integral components of the Albany Pine Bush Preserve
Commission’s mission: To protect and manage the unique and endangered natural communities
of the Albany Pine Bush for ecological, recreational and educational benefits.
A comprehensive education program can provide the mechanism by which public support for the
Albany Pine Bush, its species, natural communities, protection and management is fostered
based on the idea that people are more likely to support what they know and understand.
In addition to supporting the protection and management of the Albany Pine Bush, education and
outreach also provide a significant public benefit. Public benefits of the Discovery Center and
the Education and Outreach program include education, outdoor and indoor recreation,
“edutainment”, exercise, and community participation in a local project.
The Commission believes in a balanced approach to this mission that takes into account the
positions and recommendations of its members and input from property owners, interest groups,
and the general public.
The Education Outreach Plan provides a guiding framework for the education and outreach
programs of the Albany Pine Bush Preserve Commission. The specific departments that this
plan supports are:




The Education Program
Outreach and Communications
Albany Pine Bush Discovery Center

Goal of the Education Outreach Plan
The goal of the Albany Pine Bush Preserve Commission Education Outreach Plan is to guide and
provide a vision for the education and outreach programs of the Albany Pine Bush Preserve
Commission (APBPC). The plan is comprehensive and multifaceted, covering all aspects of
education and outreach undertaken by the APBPC. Actions of the education and outreach staff
should comply with the Education Outreach Plan.

Objectives of the Education/Outreach Program
1.

Cognitive:
a.) Increase the visibility of the Pine Bush Preserve, creating a greater public awareness
of the Albany Pine Bush ecosystem, its ecology, natural and cultural history and
unique and endangered status.
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b.) Increase understanding of ecological management techniques (prescribed fire,
mechanical and chemical management techniques, restoration of native species) and
how they are used to restore and maintain the Pine Bush ecosystem.
c.) Increase understanding of the use of science to guide the ecological management .
d.) Raise awareness of how people can responsibly use the Albany Pine Bush Preserve
for educational and passive, non-motorized recreational purposes.
2.

Behavioral:
a.) Increase public participation in stewardship and conservation of the Pine Bush
Preserve.
b.) Motivate public to actively support conservation of the Pine Bush in ways other than
volunteering.
c.) Adherence to Pine Bush Preserve rules and regulations.
d.) Visit the Albany Pine Bush Discovery Center facility and attend education programs.
e.) Expose visitors to new methods of physical activity to support a healthy life style.

3.

Affective:
a.) Foster an appreciation for the Pine Bush among residents of the Capital District
Region and beyond.
b.) Foster an ethic of care for the Albany Pine Bush among residents of the Capital
District Region and beyond.
c.) Develop a personal connection between people and the Albany Pine Bush ecosystem.
d.) Instill a sense of wonder and desire to learn more among visitors to the Pine Bush
Preserve and Discovery Center.
e.) Make the Pine Bush a place people want to come back to.

How do we do it?
How do we communicate the message of the Albany Pine Bush? What resources and techniques
do we use to reach our audience? Who is our audience? Using the “Principles of Interpretation”
established by Freeman Tilden, New York State and Federal Learning Standards, the Guidelines
for Excellence established by the North American Association for Environmental Education and
No Child Left Inside legislation as a guide, the Albany Pine Bush Preserve Commission’s
education outreach program incorporates a variety of techniques to reach a diversity of
audiences.
Key Themes to be Interpreted
The themes interpreted in all education and outreach conducted by the Albany Pine Bush
Preserve Commission should relate in some way to the biology, ecology, natural history,
geology, cultural history, management or other aspect of the Albany Pine Bush. It is the goal of
the education and outreach programs to raise awareness of the Albany Pine Bush.
The following are key themes, outlined to guide educational programming.
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1.

The Albany Pine Bush represents one of the best remaining examples of an inland pine
barrens ecosystem left in the world.

2.

The Albany Pine Bush ecosystem is home to two rare communities and over 45 Species
of Greatest Conservation Need within NYS including the Karner blue butterfly, a
federally endangered species.

3.

General environmental and cultural knowledge is an important foundation for
understanding the complexity of the Pine Bush

4.

The Pine Bush is an important habitat for a diversity of living things including plants,
insects, mammals, birds, amphibians and reptiles, fungi, and much more.

5.

The Pine Bush ecosystem is maintained by periodic fires, which serve to rejuvenate the
natural community, stimulate growth in fire dependent species, suppress exotic plant
species and increase food and habitat for animals native to the Pine Bush.

6.

The largest threats to the survival of the Albany Pine Bush are loss of habitat to poorly
planned development, habitat fragmentation, the exclusion of fires, encroachment of
invasive species and over use/improper use of the Preserve. Today less than one quarter
of the original land area of the Pine Bush remains.

7.

The Albany Pine Bush Preserve Commission was created by the NYS Legislature in
1988 to protect and manage the unique and endangered natural communities and species
of the Albany Pine Bush for ecological, recreational and educational purposes. The
Commission is a cooperative effort made up of the New York State Department of
Environmental Conservation, NYS Office of Parks Recreation and Historic Preservation,
The Nature Conservancy, Albany County, City of Albany, Towns of Guilderland and
Colonie and four private citizens.

8.

History of the Pine Bush
a.) glacial
b.) ecological
c.) human use

9.

Due to human pressures on the Pine Bush ecosystem (including exclusion of fire, habitat
loss and fragmentation) ecological management is necessary to restore and maintain this
inland pine barrens. Several management techniques are currently being used to restore
and maintain the Albany Pine Bush:
a.) Fire management – maintain and restore pine barrens as well as reduce potential for
catastrophic wildfire
b.) Mechanical management: mowing (hydro-axe), aspen girdling, invasive species
removal including large scale clearing of black locust, and “clip and drip” method of
clearing black locust sprouts.
c.) Chemical management: chemical management of black locust and use of herbicides
on other species in the Pine Bush.
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d.) Restoring native plant species
e.) Wildlife management techniques including regular monitoring, captive release and
hunting.
10.

Current human uses of the Albany Pine Bush Preserve
a.) passive, non-motorized recreation
b.) education
c.) hunting, fishing and trapping
d.) research
e.) archeology

11.

Appropriate and responsible use of the Preserve will help prevent further degredation of
the Pine Bush ecosystem. The APBP Rules and Regulations detail these appropriate and
responsible uses.
Target Audience

The audience is the individual or group that receives our education and outreach messages. The
Albany Pine Bush Preserve Commission seeks to reach a diverse audience focusing on a 30 mile
radius around the Albany Pine Bush Discovery Center but not omitting those who live beyond
this radius.
General Public (people local to Capital District Region as well as those visiting from outside the
area)
 Individuals of all ages
 Couples
 Families
 Preserve neighbors
Schools
 Public
 Private
 Pre-school
 Primary
 Secondary
 Community College/College/University Undergraduate level
 Graduate level
 BOCES
 Schools that serve students with special needs
 After school school-based programs
 Home school groups
 Continuing adult education programs
 Teacher training workshops
 Other
Corporate/Business Groups
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Special Interest Groups
 Residential associations
 Hiking clubs
 Service-oriented organizations (Rotary, Kiwanis, Lions, etc.)
 Scouts
 Boys and Girls Clubs
 Other non-school affiliated after school programs
 Garden clubs
 Seniors organizations
 Day programs for individuals with special needs (ARC, other)
 Themed organizations (examples: League of Women Voters, Daughters of the American
Revolution, etc.)
 Other
Government Agencies
 Local (Village, Town, City, County)
 State
 Federal
Education and Outreach Staff
Current (2010) education and outreach staffing employed by the Natural Heritage Trust at the
Albany Pine Bush Preserve should be maintained to adequately cover the existing education
programs. Staffing needs will be evaluated on an on-going basis.
Staff
Discovery Center Director
Communications and Outreach Director
Education Program Director
Education Program Assistant
Environmental Educators
Discovery Center Administrative Assistant
Interns
High School
College
Volunteers
Volunteer Docents
Volunteer Junior Docents
Volunteer Educators
Volunteer Naturalists
Volunteer Gardeners
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Facilities
The Albany Pine Bush Discovery Center sponsored by TrustCo is the primary and singular
educational facility of the Albany Pine Bush Preserve and is an established destination for Pine
Bush Preserve visitors. As stated in the Final Report: Interpretive Planning for the Albany Pine
Bush Preserve Discovery Center sponsored by TrustCo by Donald Watson (2003) “[t]he
[Discovery] Center will provide a visible destination, centrally located and with direct access to
the Karner Barrens East area of the Preserve.” The APBPC intends to focus a majority of public
use on the Albany Pine Bush Discovery Center and its grounds (95% of Preserve users) leaving a
majority of the Preserve trails for the less numerous and more adventurous recreational users
(5% of Preserve users). The majority of education programs utilize the Albany Pine Bush
Discovery Center, with the minority of programs conducted as “outreach” programs (where
education staff travel to a location outside of the Pine Bush Preserve to conduct a program).
The Albany Pine Bush Discovery Center opened to the public on June 16, 2007. The Discovery
Center is the gateway to the Albany Pine Bush Preserve, providing visitors with interactive
exhibits and activities that: explore the preserve’s geologic significance, examine the plants and
animals that live in this landscape, explain preserve management principles and consider human
impacts. Visitors to the Discovery Center, which include families, individuals, organizations,
youth groups and educational groups, are encouraged to develop an awareness of the unique
characteristics of the Pine Bush and a sense of stewardship for the Preserve.
Discovery Center Objectives:
 Advance APBPC’s mission to preserve and manage the unique ecology of the Albany
Pine Bush.


Continue to advance awareness of the significance of the Albany Pine Bush to a wide
variety of audiences.



Provide a variety of interpretive experiences that inform, entertain and engage the visitor
with the goal of developing a sense of stewardship for the Preserve.



Serve as a visible front door and orientation space to the Albany Pine Bush Preserve.



Generate building related revenue by lease of the second floor office space.



Maintain, expand and improve all interior and exterior exhibits.



Replace exhibits as they approach the end of their life expectancy and to reflect the most
current ecological management practices used in the Preserve.



Manage the operational and maintenance needs of the Discovery Center building.

Serving as a central location for people of all ages to learn about the unique environment and
human history of the Albany Pine Bush, the Discovery Center is supported by a variety of
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interpretative program elements. These elements include: outdoor and indoor classrooms,
guided and self-guided walks, interactive and interpretive exhibits and native plant gardens.
Other program elements within the Discovery Center include an orientation theater, a teacher
resource room, classroom space and a gift shop. In addition, educational program modules,
video documentaries, critical issues and time-lapse exhibits, expanded volunteer programs, and
an educational resource network and web page have been developed.
The Discovery Center is open to the public year-round, Tuesday through Sunday and Monday
holidays. The Discovery Center is closed on Thanksgiving, Christmas and New Year’s Day.
Emphasis of the interpretive programs is placed on discovery learning and appreciation of nature
within the Preserve.
For specific information on the on-going operation of the Discovery Center, see Discovery
Center Master Plan (M. Venuti) document.
Volunteer Docent Program:
Discovery Center Docents perform several important roles. Docents are friendly greeters that
welcome visitors to the Discovery Center, they are informal educators assisting visitors by
answering visitor questions and providing visitor orientation, and they are formal educators
leading small group presentations associated with specific Discovery Center exhibits.
Programs
The APBPC offers a variety of guided educational interpretive programs: public programs,
school programs, special interest group programs, special events and outreach programs.
Education staff members utilize a variety of resources to implement programs as referenced
below.
Live animals:
The Discovery Center is home to a small collection of live turtles. The turtles are utilized for
educational purposes, serving as ambassadors for their species, both in Discovery Center exhibits
and in guided educational programs for schools and the general public. The inclusion of an
educational animal in a program can inspire an emotional connection and significantly enhance
the experience of the audience. Observers witness firsthand the movements, behavior and
appearance of the animal, rather than simply viewing a static photo or illustration, furthering
their understanding of the species.
Proper NYS Department of Environmental Conservation permits have been issued for each turtle
housed at the Discovery Center and must be maintained. A formal animal care and handling
protocol has been established, with specific requirements for animal handling privileges. The
Discovery Center may consider the addition of one or more species to further expand live animal
programs. All educational animals are responsibly and ethically acquired. Provision for animal
care is an important budget and staffing consideration.
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Volunteer Educators:
Education Volunteers lead interactive interpretive programs along the trails of the Albany Pine
Bush Preserve and at the Discovery Center for a variety of groups including school groups,
special interest groups such as the Boy Scouts and Girl Scouts and the general public. The
Education Volunteer represents the Albany Pine Bush Preserve Commission as an educator and
works to promote a greater understanding of the unique ecology and natural and human history
of the Pine Bush.
School Programs:
The Albany Pine Bush Preserve is a unique living laboratory. The Preserve, its trails and the
Discovery Center offer one-of-a-kind opportunities for school children to learn about a locally
occurring and globally rare ecosystem. Teachers find authentic experiences for their students
here as they accomplish learning standards and objectives.
School programs are offered throughout the year to students of all ages (pre-school through
university). All grade school programs comply with both New York State and Federal Learning
Standards in Science as well as No Child Left Inside legislation at a minimum. Many programs
are interdisciplinary in nature. Attention to a diversity of content areas including math, social
studies, language arts and art is made when developing new programs as well as consideration of
individual learning styles as stated by Gardner’s Theory of Multiple Intelligences. In addition,
special attention should be made to developing curricula appropriate for the high school level.
School programs are advertised through the Discovery Center School Programs brochure. This
brochure has been mailed to schools within the 30 mile radius of the Discovery Center (October
2009). As the offering/list of school programs is expanded, updated mailings will be conducted
to advertise new programs. A listing of all school programs is also provided on the Albany Pine
Bush Preserve Commission website (www.albanypinebush.org).
Administration of school programs is a significant part of the Education Outreach Plan. The
following is an inventory of all aspects of our school programs.
1. Curriculum Planning
From concept to completion, school programs and kits are developed and implemented using
the following bulleted list as a very basic guide:
 Concept/theme development: theme of program must correspond to the goals stated
above (See section II of the EOP) Consideration of audience
 Background research
 Alignment with Learning Standards: NYS and Federal
 Objective development
 Lesson plan development using “Program Description Form” as a guide
 Safety, location and logistical considerations
 Program needs/budgeting
 Assessment
 Reflection
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2. Publicity: School programs are publicized to schools and home school networks using the
following means:
 Mailings: school program brochure, education program flier sent both through the postal
service and by e-mail.
 Maintaining current information on the APBPC website.
 Establishing and maintaining relationships with schools, especially those that are Title I
and underserved schools in the Capital District community.
 School outreach opportunities (ex. science fairs, teacher conferences, other tabling
events)
3. Program registration and scheduling procedure: Selection of date and time, addition to ecalendar, pre-visit mailing (confirmation letter, checklist, information on deer ticks,
information on Transportation Aid grant made possible by Friends Group, Discovery
Center leave behind, trail map, school programs brochure, and photo release).
4. School visits to the Discovery Center/Pine Bush Preserve for guided Preserve-based
education programs
 Topic field programs (ex. Discover the Pine Bush, Forces at Work, Vernal Ponds, Winter
Ecology)
 Research/management/restoration field programs (ex. Help a Habitat, A Point in time and
Seeds of Change)
 Species-themed programs (ex. “The Future of the Karner Blue”)
 Field research and stewardship activities (ex. Work of QUESTAR III and Albany High
School)
5. Teacher contact/meetings/correspondence: Education staff routinely communicates with
teachers and other faculty at schools, providing information on the Albany Pine Bush, our
education programs, kits, and scheduling protocol.
6. Teacher training opportunities as advertised through the school program brochure and
website
7. Teacher participation in curriculum design (ex. Geology curriculum sponsored by Dorr
Foundation grant, Alan Fiero sabbatical)
8. Self-guided programs for schools (ex. Geology curriculum)
9. Outreach programs to schools: Given times of fiscal restraint, and in use as an outreach
tool, the education staff will travel to schools to lead education programs off-site.
Although a majority of programs should take place at the Discovery Center, the option to
visit schools (to maintain existing relationships and develop new relationships with
schools) should be kept open especially when reaching out to Title I schools.
10. On-line curricula: Dr. Alan Fiero’s inquiry-based investigations into the Pine Bush.
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11. Materials: Any materials required for execution of a program (pre-visit activities,
educational kits, materials needed for program itself including props and multimedia,
post-visit activities).
Pre-visit activities include interpretive literature and educational kits: Discover the Pine
Bush, Fire, Vernal Ponds, Tick Kit, Trading Kit
12. Independent student research: middle school level, high school level, college and
graduate level
13. Funding/grants for school programs (ex. Dorr Foundation)
14. Policies and Procedures document: outlines procedure for planning, scheduling,
conducting and completing school programs.
15. After School Programs
16. Evaluation and measures
A school program evaluation is in place and is issued to teachers before each
program begins.
Public Programs:
The APBPC offers a diverse selection of public programs, covering a variety of topics including
science, art, history, recreation and safety. Our goal is to offer a minimum of one public
program per weekend, Pine Bush Pups pre-K programs during the winter and summer, public
programs during school vacation times, occasional night time public programs and a noon-time
hike on the first Friday of each month. Public programs are lead by Pine Bush Education staff,
trained volunteer Educators and guest speakers. The following outline covers all aspects of our
public programs.
1. Public program planning and development
 Selection of topic and theme development: theme of program must relate in some way to
the Albany Pine Bush. Given that context, ideas for new themes can arise from almost
any aspect of the Pine Bush (ecology, biology, history, art, safety, etc.)
 Who is your audience?
 Objective setting
 Topic research
 Program description development
 Closing
 Implementation
 Assessment
 Reflection
 Scheduling guest presenters, correspondence and recognition
2. Publicity: press releases, semi-monthly e-mail blasts, press releases, fliers, newsletter,
website calendar of events, media opportunities (radio broadcasts, t.v. appearances,
newspaper articles), other public websites including social networking websites
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3. Public program policies and procedures
4.




Program Series:
“Pine Bush Pups” Pre-K Programs
“First Friday Hikes”
“Discover the Pine Bush” Hikes

5. Public information sessions (e.g. prescribed burns, native plants program, etc.)
6. Special events
 Lupine Festival
 Fire Awareness Day
7. Temporary exhibits for general public within the Discovery Center
 Exploration Station – exhibit theme renewal on a quarterly/seasonal basis
 Discovery Tables- Lead by Volunteers, these temporary exhibits create another
interactive experience in the DC.
Special Interest Group Programs:
“Special Interest Groups” are organized groups of people including garden clubs, Boy/Girl
scouts, environmental groups, businesses, etc. the APBPC offers special interest groups the
following:
 Guided programs at the Discovery Center
 Outreach programs to organization’s site
 Programs specifically designed for special interest group (for example, a program that
meet scout badge requirements, native plant landscaping program designed for garden
clubs)
Off Site Outreach Events/Tabling Opportunities:
To enhance visibility of the Preserve, APBPC education staff, volunteers, and Friends volunteers
attend various outreach events to promote awareness of the Albany Pine Bush. The benefit of
representing the Commission at such events is twofold: the Albany Pine Bush Preserve
Commission gains greater visibility, reaching people who may not otherwise have heard of the
Pine Bush and the Commission further solidifies relationships with hosting peer and partner
organizations.
Message
 Who is the Albany Pine Bush Preserve Commission?
 What does the APBPC do?
 What is available to the public at the Albany Pine Bush Preserve?
 Why is the APB unique?
Outreach Event Venues
 City of Albany Tulip Festival: May – Mother’s day weekend, Washington Park
 Town of Colonie Harvest Festival – September, The Crossings Town Park
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NYSOPRHP Grafton Lakes State Park Winter Fest – January at Grafton Lakes State Park
in Grafton, NY
Capital District Garden and Flower Show – late March, Hudson Valley Community
College
Girl Scout River Walk – October, Mohawk River Bike Path
Private partner events: LLBean Colonie Center store tabling opportunities (Gift
wrapping, other)
Additional requests to the APBPC for attendance at other events will be forwarded on to
the Friends of the Pine Bush Community.

Display items
 Portable Outreach Display: A new self-contained portable outreach display (the “pod”)
will be developed by a professional exhibit fabricator. Until the new display is complete,
a temporary exhibit has been created.
 Hand-outs:
Standard handouts: Discovery Center leave-behind, APB trail map, Update newsletter,
public program flier with coupon for 10% off at Discovery Center gift shop
Optional handouts: Other APBPC brochures
 Craft:
Ex. Logo embossed craft (button making, Karner blue butterfly magnet, etc.)
Staffing
For each outreach event, an Albany Pine Bush Preserve staff person is required to be at the
display at all times. Volunteer Docents, Educators, Naturalists and/or Preserve Stewards will
also be recruited to assist the staff person at the display. Depending on the event, the
volunteer shift may be from 2-5 hours long.
Citizen Science:
Formalize a new venue for public participation in the Albany Pine Bush Preserve through
“citizen science” where the public contribute real data to Preserve research projects. This
technique was implemented in 1999 with the “Turtle Tracker” volunteer opportunity. Volunteers
from the public assisted Preserve staff with tracking radio tagged eastern box turtles through the
Pine Bush Preserve using radio telemetry equipment. Another example of a citizen science
project is snowpack monitoring. Citizen science projects help to establish a more direct
connection between science and education with the APBPC.
Publications:
The Albany Pine Bush Preserve Commission produces a diversity of publications. In addition,
information about the Albany Pine Bush appears in a number of publications produced by other
organizations. The following is a general listing of publications relating to the Albany Pine
Bush.
1. APBPC color brochure
2. Pine Bush Update/Newsletter
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3. Fact sheets & informational pamphlets
 General Pine Bush information: What is the Albany Pine Bush? Origins of the Albany
Pine Bush, History of the Pine Bush, etc.
 Prescribed fire/NYS Fire Initiative publication
 The Karner blue butterfly and other species-specific fact sheets (buckmoth, e. spadefoot
toad, e.hognose snake, etc.)
 Species checklists (Birds of the Pine Bush, Trees and Shrubs of the Pine Bush)
 Landscaping with Native Plants and GLA Native Plant Restoration program
 Invasive species of the Pine Bush fact sheets: black locust, aspen
 Pine Bush bookmark series
 Discovery Center publications: Leave-behind brochure, Discovery Center flier with
coupon
 Preserve Guide and Trail Map
 School programs brochure
 Program fliers monthly public programs, pre-K and First Friday
4. Books, magazines and other out-of-house publications containing information on the
Albany Pine Bush Preserve:
 Field Guide to the Albany Pine Bush Preserve (by Jeffrey Barnes),
 Natural Areas of Albany County (ECOS),
 Capital Region Living
 Hudson Valley
 Kaatskill Life
5. APBPC Management Plan: sections pertaining to education program and Discovery
Center/Field Station
6. Annual report
7. Albany Pine Bush coloring book
8. Other
Mailings (standard mail and e-mail):
 Pine Bush Update/Newsletter
 Public program schedule
 Volunteer workday schedule
 School Programs brochure and related fliers
 Event-specific mailings (pre/post-burn notifications, local restoration activity notices,
etc.)
Media outreach
 Newspapers
 Supply info to journalists for APB-related stories
 Television
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Radio
Magazines
Internet: Albany Pine Bush Preserve web page

Signage
Permanent and temporary signage at trailheads and specific locations throughout the Preserve is
another method for disseminating information about the Albany Pine Bush.
1. Outdoor Preserve-based signs
Kiosk displays:
Permanent:
 Trailhead name (9 trailheads in the Preserve)
 Preserve rules and regulations
 Deer ticks and Lyme disease
 Trailhead register box
 Pine Bush interpretive mural
 Hunting information
Changeable: This information is updated on a regular basis
 Public program schedule (updated on a monthly basis by education and outreach staff).
 Volunteer conservation days (updated by stewardship staff)
 Prescribed burn window (updated by stewardship staff)
 Hunting seasons (updated by stewardship staff)
 Temporary management activities and trail closures (updated by stewardship staff)
Preserve boundary signs (Stewardship)
Preserve direction/identification road signs (highway departments)
Interpretive signs (Discovery Center grounds)
 Trail markers (Stewardship)
 Funding recognition signage (ex. NYSOPRHP EPF grant signage at Field Station and
Rensselaer Lake)
2. Outreach displays




Trails

Public locations: Albany International Airport, Guilderland Library, NYS Museum,
NYSDEC Headquarters, Albany Visitors Center
Senior living centers: Beltrone Living Center
Displays at Special Events
Displays at partner locations
1. Discovery Loop Interpretive trail
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2. Preserve trail system (see also Recreation Plan)
Volunteer Naturalist Program: The Volunteer Naturalist program is an
opportunity for volunteers to provide an informal educational presence along the
marked trails of the Pine Bush Preserve. Naturalists patrol the trails and report to
the Education Program Director the number of people they encountered along the
trail, the time of day and the trailhead they patrolled. The Volunteer Naturalists
are strictly an educational presence on the trails and not an enforcement presence.
However, Naturalists do report back to the Education Program Director any
illegal or inappropriate use of the Preserve and trail system. This information is
forwarded along to the Director of Stewardship.
Partners

1. Schools and school based extracurricular organizations (primary, secondary,
college, graduate, home school groups)
2. Businesses: ex. LLBean
3. Government (Federal, State and local) and government agencies (NYSDEC,
NYSOPRHP, NYSDOT, etc.)
4. Non-Profit
a)
Friends of the Pine Bush Community
Mission statement: Friends of the Pine Bush Community, Inc. works
cooperatively with the Albany Pine Bush Preserve Commission to
complement and support activities that further conservation and education
purposes in the Albany Pine Bush Preserve.
b)
The Nature Conservancy, Eastern NY Chapter
5. Independent
6. Other

Resources
The implementation of the Education Outreach Plan relies on the availability of the
following resources.
1. Education Outreach budget
2. Education program equipment – for details, see inventories for Lupine Learning
Center and Basement
3. Lupine Learning Center Library and references (Lupine Learning Center inventory)
4. Volunteer Docent, Educator and Jr. Docent equipment
1. uniform shirt
2. name tag
5. Volunteer Naturalist equipment
 uniform (vest, hat, t-shirt) and name tag
 backpack
 whistle
 hand clippers (for trimming back overgrowth along paths)
 first aid kit
6. Literature production
1. paper
2. copying
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7. Postage
8. Mileage
9. Resource acquisition
1. Collecting permits: salvage
2. Donations: cash, materials
3. Expenditures from operations budget
Research
There is a need to assess the effectiveness of Albany Pine Bush education programs in meeting
our stated objectives. A model/example of this research can be found at the Wilton Wildlife
Preserve and Park within the Eastern NY Chapter of The Nature Conservancy, where the
Preserve partnered with Skidmore College, a local college, to implement a similar research
project.
Funding
The Education Outreach program clearly benefits from the financial support of grants, donations,
foundations and other sources. Continued effort should be made to pursue funding that will
further support the education and outreach program.
1. Foundations
2. Grants: Government (federal, state), private
3. Private donations
4. Operations budget
5. Program revenue
Evaluation and Measures
The evaluation process is critical to the success of the education and outreach program and
should be continued on an on-going basis. Evaluation provides us with the means to assess
visitor satisfaction, delivery of messages, performance of educators and other factors. There is
also a need to expand the evaluation process to determine the effectiveness of our education
programs in delivering our messages. We need to ask the question, “Are people getting the
message(s) we intend through our programs?”
1. Performance measures
a. Public program evaluation – in place via the public program evaluation form
b. School program evaluation – in place via the school program evaluation form
2. Evaluating accomplishment of our goals: This is an area for which we need to
develop specific measures.
a. Cognitive – do program participants understand and retain the information we
are giving them?
1. Pre- and post- testing (after programs, visiting our website, visiting
Discovery Center, etc.)
2. Partnership with local college or university to implement research
b. Behavioral – are our programs affecting participants’ behavior toward the
Pine Bush? If so, how?
c. Affective – do our education programs produce the intended emotional
response in participants?
3. Baseline information on public understanding of Pine Bush issues, biology, ecology
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a. Web based survey
4. Measuring key messages in the Discovery Center
Conclusion
The Education and Outreach Plan defines and guides the work of the Education and Outreach
staff of the Albany Pine Bush Preserve Commission. Education, outreach and executive staff
should review the Education Outreach Plan on a regular basis and revise as appropriate.
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Albany Pine Bush Preserve
Resource Protection and Visitor Experience Vision
Executive Summary
The Albany Pine Bush is a unique inland pine barrens community located between the cities of
Albany and Schenectady, New York. It is home to the globally-rare pitch pine-scrub oak barrens
ecological community and the state and federally endangered Karner blue butterfly. The Preserve is
currently 3,100 acres with a 4,610 acre Preserve envisioned.
In December of 1988 the people of the State of New York, represented in the Senate and Assembly,
declared it to be in the public interest to protect and manage the Albany Pine Bush Preserve by
establishing the Albany Pine Bush Preserve Commission to ―
…protect and manage the Albany Pine
Bush by establishing an Albany Pine Bush Preserve consisting of dedicated public and dedicated
private land and a commission made up of representatives of state and local governments and
private citizens to manage the Preserve for purposes of its protection and controlled and appropriate
recreation and education purposes. Its location at the center of a major urban area makes it
especially valuable as an open space resource and, if properly managed, as a passive recreation area
and educational laboratory‖ (ECL 46).
Upon the recommendation of the 2002 Management Plan and Final Environmental Impact
Statement for the Albany Pine Bush Preserve, the Commission has produced this Resource
Protection and Visitor Experience Vision (RPVEV) for the Albany Pine Bush Preserve. This
RPVEV addresses public use of the Preserve as it relates to the protection and management of the
natural and cultural resources of the Pine Bush and the quality of the visitor experiences at this site.
This plan also provides monitoring criteria and management actions necessary to protect both the
natural resources and the visitor experience of the Albany Pine Bush.
The Preserve is a popular recreational and educational destination for people who live and work in
the Capital District of New York State as well as for people visiting from beyond the immediate
area. Public use of the Preserve continues to increase and the accompanying recreation and
education related stresses to the natural systems of the Pine Bush are also increasing. This plan
addresses the stresses created from recreation and education activities on these natural systems as
well as the quality of the visitor experience. The RPVEV serves as a management tool for the
Commission, providing a set of standards to ensure the long term protection of the Albany Pine
Bush Preserve as it relates to public use of this natural resource.
All of the elements in this RPVEV relate directly to previously developed statements of Preserve
purpose and significance as well as primary interpretive themes expressed in the 2002 Management
Plan and Final Environmental Impact Statement for the Albany Pine Bush Preserve and the 2003
Interpretive Planning Report for the Albany Pine Bush Preserve Discovery Center. The elements of
this plan include assembling a team to draft and review the plan, solicit public involvement,
analyzing existing Preserve resources and visitor use, describing resource conditions and potential
visitor experiences, creating public use management zones, and setting up a monitoring plan with
associated management actions.
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This RPVEV also establishes trail review and development standards for the existing multi-use
trails and sets standards and limits for trails that may be proposed in the future. The standards
established, along with an analysis of the existing trails and a conceptual proposed future trail
system for the Preserve, provide a level of protection designed to minimize fragmentation within the
Preserve, limit the ecological impact of recreation and education activities and carefully protect the
plants and animals of the Pine Bush. At the same time, public use and visitor experiences are
encouraged at a level that allows visitors to enjoy much of what the Pine Bush has to offer as a
recreational and educational resource.
The plan includes several recommendations to be implemented within the next five years including
trail system review and changes, review of legal off-trail recreational and educational activities as
related to federally endangered species habitat, monitoring public use, review of this plan on the
same five year schedule as the APBP Management Plan, working closely with Commission
enforcement agencies to enforce the Preserve rules and regulations while continuing to explore trail
linkages within the regional context.
Conclusions of the RPVEV for the Albany Pine Bush Preserve include providing opportunities for
the public to experience the various habitats of the Pine Bush where appropriate, standards with
which to review the existing trail system, standards for present and future trail construction as well
as maintenance, monitoring standards, and the need for increased regular enforcement of the Albany
Pine Bush Preserve rules and regulations. Regular monitoring is a critical component of this plan;
when impact thresholds are reached appropriate management actions must be initiated.
The Albany Pine Bush Preserve is a significant environmental, recreational, and educational
resource that provides people with many opportunities. The long term viability of the Preserve is
enhanced when public use is appropriately managed to maximize appropriate visitor experiences
while minimizing negative impacts on the plants, animals, ecological systems and cultural resources
of the Albany Pine Bush Preserve.
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Albany Pine Bush Preserve
Resource Protection and Visitor Experience Vision
November 2009

Introduction
The Albany Pine Bush is a unique inland pine barrens community located between the cities of
Albany and Schenectady, New York, that originally covered more than 25,000 acres (Barnes 2001).
It contains the world’s best remaining example of an inland pitch pine-scrub oak barrens ecological
community and provides habitat to more than forty at-risk animals considered to be Species of
Greatest Conservation Need in New York State (NYSDEC 2006). Most notably, the Pine Bush is
the original discovery site of the state and federally endangered Karner blue butterfly, and contains
the only known location for New York State’s rarest plant, Bayard’s malaxis. The Preserve is
currently 3,100 acres (2009) with a 4,610 acre Preserve envisioned.
In December of 1988 the people of the State of New York, represented in the Senate and Assembly,
declared it to be in the public interest to protect and manage the Albany Pine Bush Preserve by
establishing the Albany Pine Bush Preserve Commission (APBPC) to ―
…protect and manage the
Albany Pine Bush by establishing an Albany Pine Bush Preserve consisting of dedicated public and
dedicated private land and a commission made up of representatives of state and local governments
and private citizens to manage the Preserve for purposes of its protection and controlled and
appropriate recreation and education purposes‖ (ECL Article 46).
The Albany Pine Bush Preserve is located in the City of Albany and the towns of Guilderland and
Colonie ―
…and is a landscape of rare and endangered natural communities and species identified by
the New York Natural Heritage Program. Its location at the center of a major urban area makes it
especially valuable as an open space resource and, if properly managed, as a passive recreation area
and educational laboratory" (ECL Article 46).
Upon the recommendation of the 2002 Albany Pine Bush Preserve Management Plan and Final
Environmental Impact Statement for the Albany Pine Bush Preserve, the Albany Pine Bush
Preserve Commission (APBPC) has produced this Resource Protection and Visitor Experience
Vision (RPVEV) for the Albany Pine Bush Preserve (APBP). This plan addresses public use of the
Preserve as it relates to the protection and management of the natural and cultural resources of the
Pine Bush and the quality of the visitor experiences.
The Albany Pine Bush Preserve is a popular destination for visitors interested in a wide variety of
recreational and educational pursuits. Since the creation of the Albany Pine Bush Preserve
Commission in 1988 and the adoption of the 2002 APBP Management Plan, population growth in
New York’s Capital District has resulted in a corresponding increase in the demand for additional
recreational, educational venues, and options. Awareness of the Pine Bush as a valuable ecological,
open space, recreational, and educational resource is well established in the Capital District.
The Albany Pine Bush Preserve is centrally located at the crossroads of the Capital District. Each
day, several thousand ―
unofficial visitors‖ traverse the Preserve on existing roads while traveling
between home and work. In their travels, these visitors experience some aspects of the unique open
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space character offered by the Preserve. Tens of thousands of people visit the Preserve each year to
enjoy the passive recreational and educational opportunities it provides. The network of trails
provide Preserve access and the opportunity for a variety of seasonal recreational activities such as
cross-country skiing and snowshoeing, walking, jogging, hunting, fishing, bicycling, and horseback
riding. School groups, scouting clubs, and other groups visit the Preserve regularly for the outdoor
education opportunities it presents. Because of its semi-urban location, the Preserve is highly
accessible by a variety of modes of transportation, including walking, biking, public transit, and
automobile.
The Albany Pine Bush Preserve Commission, created in 1988, consists of representatives of the
New York State Department of Environmental Conservation (NYSDEC), the New York State
Office of Parks, Recreation and Historic Preservation (OPRHP), The Nature Conservancy (TNC),
Albany County, the City of Albany, the Town of Colonie and the Town of Guilderland. The
Commission also includes three citizen representatives and a corporate liaison appointed by the
Governor. The Commission meets on a quarterly basis to review the status of Preserve protection
and management.

Scope of Albany Pine Bush Preserve Resource Protection and Visitor Experience
Vision
The Resource Protection and Visitor Experience Vision for the Albany Pine Bush Preserve
considers all public use of the Albany Pine Bush Preserve. A plan of this type, as recommended by
the 2002 APBP Management Plan, is necessary to address both the quality of the recreational visitor
experience and the impacts public use may have on the natural and cultural resources of the area.
This plan also provides monitoring criteria and management actions necessary to protect both the
visitor experience and the natural resources of the Albany Pine Bush.
Development of this plan is based on the goals and objectives of the 2002 APBP Management Plan.
The APBP Management Plan recommends " a comprehensive public use/recreation plan be
developed for the Preserve…Such a plan would evaluate recreational demand and address
appropriate public use of and access to Preserve lands, while providing a strategy to ensure that the
goals of the Commission for management of the Preserve are met."
The Albany Pine Bush Preserve Resource Protection and Visitor Experience Vision utilizes the
Visitor Experience and Resource Protection (VERP) Framework, developed by the National Park
Service (1997), which has been well recognized as a useful tool for this process. VERP has
successfully been used by many organizations, both inside and outside of the National Park Service.
VERP was developed primarily for park use where the emphasis on the visitor experience takes a
slightly higher priority than is the case in the Albany Pine Bush Preserve. Consistent with the
Preserve’s enabling legislation, the RPVEV places a higher priority on resource protection while
still providing ―
controlled and appropriate‖ use of the Preserve (ECL Article 46, 1988) and
exceptional visitor experience and recreational opportunities.
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VERP
Overview of the VERP Framework
The Visitor Experience and Resource Protection (VERP) framework consists of nine elements and
takes a team approach to developing a public use management plan. One of the most important parts
of the VERP framework is determining and describing management zones. These zones, when
applied to geographical areas within the preserve, determine how recreation is managed. How the
zones are determined depends on the specific goals for a given preserve. As each preserve is unique,
so are the management zones.
For the Albany Pine Bush Preserve, management zones describe levels of acceptable use and
encompass priority conservation areas including globally rare species and communities, wildlife
habitats, fragile areas, and archeological resources. Consistent with ECL Article 46 (1988),
traditional use patterns of the Preserve and established trails are typically secondary considerations
in how management zones are determined. The management zones fix the limits of recreational use
for an area or zone. Each zone has a unique set of guidelines, restrictions, and desired levels of
resource protection that helps to identify thresholds of acceptable public use within each zone.
Once the zones are determined and applied to specific areas, developing a monitoring program
becomes an essential element of the VERP framework, needed to ensure that each zone’s standards
are maintained. To protect the standards, the final element of VERP entails developing management
actions to be taken when standards are not maintained. Other elements of the VERP framework
include involving the public and developing a mission statement and interpretive themes. VERP is a
modification of the Limits of Acceptable Change (LAC) system that was developed by the U.S.
Forest Service in the 1980s. LAC was a turning point in recreation management as it shifted the
emphasis from how much use an area could tolerate to maintaining desired resource conditions.
The VERP Elements:
Assemble an Interdisciplinary Project Team
1.
2.
Develop a Public Involvement Strategy
3.
Develop Statements of Preserve Purpose, Significance, and Primary Interpretive
Themes
4.
Analyze Preserve Resources and the Existing Visitor Use
5.
Describe a Potential Range of Visitor Experiences and Resource Conditions
6.
Allocate the Potential Zones to Specific Locations in the Preserve (Prescriptive
Management Zoning)
7.
Select Indicators and Specify Standards for Each Zone; Develop a Monitoring Plan
8.
Monitor Resources and Social Indicators
9.
Take Management Action
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Element 1: Interdisciplinary Project Team
Albany Pine Bush Preserve RPVEV Project Team The RPVEV planning team consists of two groups, the core team and the review team. The core
team met regularly to work on the draft RPVEV for the Albany Pine Bush Preserve. Upon
completion of the draft plan, the review team was invited to review and comment on the draft.
Comments on the first draft of this plan were accepted in May 2005. The review team will continue
to assist the core team by providing additional expertise and perspective to the plan. In addition the
APBPC Technical Committee will review the draft plan before the plan is considered for adoption
by the Albany Pine Bush Preserve Commission.
Core team:
Joel Hecht, Stewardship Director –APBP RPVEV Facilitator
Neil Gifford, Conservation Director
Erin Kinal, Education Program Director
Wendy Borden, Communications and Outreach Director
Mike Venuti, Discovery Center Director
Review team:
APBPC Technical Committee
APBP Commission Members
Lindsay Childs
Guilderland Pathways Committee
Bob Collin
APBP Volunteer
Don Csaposs
Town of Guilderland
Dr. James Danoff-Berg
Columbia University Professor
Chad Dawson
SUNY ESF Professor
Paul Dean
APBP Volunteer
Jeanne Dross
APBP Volunteer
Allen Fiero
Farnsworth Middle School Teacher
Ray Gawlas
Schenectady County Conservation Council
Karen Glesmann
NYSDEC Forest Ranger
Chris Hawver
APBPC Executive Director
Joseph Hess
NYSDEC Forest Ranger
Dave Hooper
APBP Volunteer
Lynn Jackson
Save the Pine Bush
Roland Kays
NYS Museum Curator of Mammals
Frank Knight
APBP Volunteer
Warren LeGere
Albany County Conservation Alliance
Karl Parker
NYSDEC Wildlife Biologist
Nancy Pierson
NYSOPRHP
Pat Pisanello
APBP Volunteer / Mountain bike representative
Steve Rice
Union College Biology Professor
Bob Ringlee
APBP Volunteer
Paul Russell
APBP Volunteer
Gary Thomann
Mohawk Hudson Cycling Club
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Rosemarie Tobin
John Wolcott
James Zambardino

APBP Volunteer
Save the Pine Bush
Town of Colonie Parks Department

Element 2: Public Involvement Strategy Public involvement is an important part of the planning process for the Albany Pine Bush Preserve.
Upon completion of the draft Albany Pine Bush Preserve Resource Protection and Visitor
Experience Vision, the review team will have opportunity to provide comments on the plan to the
core team. This review of the first draft occurred in May 2005.
During the 1999 public hearing process for the APBP Rules and Regulations, many comments
related to public use of the Preserve were accepted by the Commission and reviewed. Responses to
these comments were provided to the public. The core team has reviewed these comments and
incorporated many of these ideas to help guide a number of components of this planning process.

Element 3: Preserve Purpose, Significance and Primary Interpretive Themes A. Albany Pine Bush Preserve Purpose and Significance:
The Albany Pine Bush Preserve was created to "include dedicated public and dedicated private
lands that have the necessary size, contiguity, and condition to maintain the natural ecological
processes that support the long term viability of the pitch pine-scrub oak community, the Karner
blue butterfly, and the full range of natural upland and wetland communities (and associated native
species) that make up the Pine Bush. The Preserve will also protect cultural resources (historic and
archaeological sites), accommodate a variety of appropriate recreational uses, and provide
educational and outreach opportunities for the public" (2002 APBPC).
Natural resources in the Pine Bush include ecological communities (Figure 1), soils, wildlife,
vegetation, water and air quality. The Albany Pine Bush Preserve contains the world’s best
remaining example of an inland pitch pine scrub oak barrens, globally rare pine barrens vernal
ponds, six rare plants, and more than 40 kinds of wildlife considered to be Species of Greatest
Conservation Need in New York State, including many legally protected species such as the state
and federally endangered Karner blue butterfly and the NY State threatened frosted elfin butterfly
(NYSDEC 2006, NYNHP 2006). Located within the 7.5 million-acre Upper Hudson Basin, the
3,100 acre Albany Pine Bush Preserve represents only 0.04 percent of the Upper Hudson Basin, yet
contains more than one-third of the Species of Greatest Conservation Need located within the
basin.
The legislature envisioned a Preserve that would provide educational and recreational opportunities
to the people of New York State while still allowing for the successful conservation of the
Preserve’s unique natural resources (ECL Article 46). With this RPVEV the Commission is
providing a set of guidelines and recommendations to balance natural resource protection with the
need to provide controlled and appropriate recreational and educational use of the Preserve
consistent with ECL Article 46 and the 2002 Management Plan and Final Environmental Impact
Statement for the Albany Pine Bush Preserve (APBPC 2002). Given the truly unique natural
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resources and management practices in the Preserve, the recreational and educational experiences
provided are similarly unique and unlike any that can currently be experienced elsewhere in upstate
New York.
B. Ecological Resource Protection and Management Goals of the 2002 Plan include:
1.

Protect and manage an ecologically viable pitch pine-scrub oak barrens community. Use
prescribed burns and other management techniques to achieve the long-term goal of at
least 2,000 fire-manageable acres.

2.

Protect and manage linkages that improve Preserve contiguity and enhance species
dispersal opportunities.

3.

Protect and manage buffer areas, particularly those that facilitate the Commission’s fire
management program.

4.

Protect and manage significant cultural and environmental resources, including Karner
blue butterflies, water resources, as well as historic and archaeological sites.

C. Program Goals for the Preserve address recreational use as well as education and outreach.
1.

Maintain and enhance public access to the Preserve in locations where doing so will not
adversely impact ecological resources.

2.

Enhance and expand educational and outreach efforts to increase the visibility and image
of the Preserve, develop and maintain a sense of stewardship on the part of the public,
and create a better appreciation and awareness of Pine Bush ecology and management.

D. Albany Pine Bush Preserve Primary Interpretive Themes
The Albany Pine Bush Preserve Interpretive Plan defines the primary educational themes for
the Preserve (Earthwise 2003).
Four key interpretive themes:
1.

The Albany Pine Bush is a globally unique and endangered
landscape.

2.

Visitors to the Preserve will discover the details of nature and
the rare plants and animals that are part of Preserve’s unique
natural landscapes.

3.

The Albany Pine Bush is preserved by active land
management practices, including prescribed burning and
large-scale mowing, which are as unique as the Preserve’s
landscapes.
8

4.

The Preserve and its management are evidence of a history of
human relationship to the natural landscape, representing
past and present environmental and cultural history and
future models of environmental stewardship.

Element 4: Analyze Preserve Resources and the Existing Visitor Use.
The purpose of element four is to assess potential conflicts between visitor use and resource
protection so that the instances of such conflicts can be minimized or eliminated as much as
possible. This is accomplished through identifying sensitive resource areas of the Preserve–which
then can be looked at in the context of traditional use patterns–desired visitor experiences, and
existing trails and facilities. This element describes existing conditions and does not prescribe
future conditions.
Resource Experience Opportunity Areas, as described in this element, are places within the Preserve
that differ from each other in some significant way. They are places that Preserve visitors may
encounter depending on the type of experience they are seeking. Visitors may also unintentionally
encounter these areas during a visit. Either way, these areas are what visitors will experience as
they spend time in the Preserve. These Resource Experience Opportunity Areas are found in Table
1 below and are described in detail following the table. Figure 1 provides additional ecological
community information.
A.

Preserve Resource Attributes and Resource Experience Opportunity Area Descriptions

Resource Attributes for Visitor Use (Table 1)
1.
Table 1 - Resource Attributes for Visitor Use

Appalachian
oak-pine forest

Uncommon

Abundant

Visitor
interest
Potential
Interest of
Resource to
Visitor
(destination
oriented vs.
happenstance
)
Moderate

Pitch pine - scrub
oak barrens
Pitch pine - scrub
oak thicket
Pitch pine - scrub
oak forest
Pine - northern
hardwood forest
Red maple
hardwood
swamp
Shallow
emergent marsh
Pine barrens
vernal ponds

Uncommon

Unique

Very High

Very High

Very High

Sites or features of
Critical Importance
Sites or features Sites or
of Critical
features of
Importance to
Critical
Preserve
Importance
Purpose
to Preserve
(trailhead #)
Interpretive
Themes
(trailhead #)
#6,7,8
#6,7,8
Corridors
along ravines
#1,5,7,9
#1 Blue Trail

Common

Unique

Very High

Very High

Very High

#5,7,9

#1 Blue Trail

Uncommon

Unique

Very High

Very High

Very High

# 1,7,8

#1 Red Trail

Uncommon

Abundant

Moderate

Low

Moderate

# 2,9

#9 Red Trail

Common

Abundant

Moderate

Low

Low

#1,9

#1 Yellow
Trail

Unique

Common

High

Low

High

#9

#9 Red Trail

Unique

Unique

Moderate

Very High

Very High

#1,9

#1 White
Trail

Resource
Experience
Opportunity
Areas

Relative Availability of
Preserve Resources
In Preserve
Out of
Preserve

Relative Importance of Preserve Areas
Relative
Importance of
Area Related to
Preserve Purpose

Relative Importance
of Area Related to
Preserve
Interpretive Themes

Moderate

Moderate
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Table 1 (Cont.).
Resource
Experience
Opportunity
Areas

Successional
northern
hardwoods
Successional
southern
hardwoods
Successional old
field / Brushy
cleared land
Savannah
restoration sites
Ravine
Ravine Rim
Dune Ridge/Top
Frost pocket
CULTURAL
TYPES
Trail or unpaved
road
Sand mine/dune
cut
Ponds, lakes

Relative Availability of
Preserve Resources
In Preserve
Out of
Preserve

Common

Common

Visitor
interest
Potential
Interest of
Resource to
Visitor
(destination
oriented vs.
happenstance
)
Moderate

Relative Importance of Preserve Areas

Common

Common

Low

Very Low

High

#4,6,7,8

#8 Red Trail

Uncommon

Abundant

Very Low

Very Low

Moderate

#4

#4 Blue Trail

Unique

Unique

Very High

Very High

Very High

#9

#9 Red Trail

Uncommon
Uncommon
Common
Unique

Common
Common
Unique
Unique

High
High
Very High
Low

Relative
Importance of
Area Related to
Preserve Purpose

Relative Importance
of Area Related to
Preserve
Interpretive Themes

Low

Moderate

Sites or features of
Critical Importance
Sites or
Sites or
features of
features of
Critical
Critical
Importance to
Importance to
Preserve
Preserve
Purpose
Interpretive
(trailhead #)
Themes
(trailhead #)
#1,8
#1 Yellow
Trail

Moderate
High
#6,7,8
#8 Red Trail
NA
NA
#6,8
#8 Red Trail
Moderate
Very High
#1,5,8,9
#1 Blue Trail
Very High
Very High
#1,5,7,8,9
#1 Blue Trail
A:Purpose*
B:Recreation*
Common
Common
Very High
A:NA
High
#1-9
#1 Blue Trail
B:Very High
Common
Common
Very Low
A:Very Low
High
#1,5
#5 Red Trail
B:Very Low
Unique
Abundant
Very High
A:Moderate
Moderate
#1, 2, 3, 9
#1 Yellow
B:Very High
Trail
Rensselaer Lake
Unique
Abundant
Very High
A:Moderate
High
#3
#3 Paved Trail
Park (Fuller Rd)
B:Very High
MANAGEMEN
A:Purpose*
T AREAS
B:Recreation*
Mowed area
Unique
NA
Low
A:Very High
Very High
Varies
Varies
B:Moderate
Burned area
Uncommon Unique
High
A:Very High
Very High
Varies
Varies
B:High
Invasives
Uncommon NA
Very Low
A:Very High
Very High
Varies
Varies
treatment area
B:Low
Cleared forest
Unique
Common
Low
A:Very High
Very High
Varies
Varies
area
B:Very Low
*The Relative Importance of areas described as Cultural Types and Management Areas in Table 1, A and B, is the importance of the area related to
either the A) Purpose of the Preserve ecologically or B) Recreation and education opportunities in the Preserve.
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2.

Resource Experience Opportunity Area Descriptions:
Appalachian oak-pine forest represents the largest forest type in the Albany Pine Bush.
Black oak, red oak, white oak, and scarlet oak (Q. coccinea) dominate the canopy. Canopy
and sub-canopy pines include white pine (Pinus strobus) and pitch pine. There is some red
maple (Acer rubrum), hemlock (Tsuga Canadensis) and beech (Fagus grandifolia). Shrubs
include blueberries and huckleberry, with a sparse herbaceous layer (Schneider et al. 1991).
This community tends to occur in or adjacent to ravines in the Albany Pine Bush.
Mature trees and a more enclosed feeling dominate the visitor experience in these areas,
especially when the forest is located on dune slopes and the bottom of ravines. Shade
dominates during the growing season while winter experiences in these areas are more open
and bright. The Hungerkill and associated tributaries are examples in the Preserve of this
type of area.
Pitch pine-scrub oak barrens are a savanna community with 20 to 60 percent cover of
pitch pine (Pinus rigida). Scrub oak (Quercus illicifolia and Quercus prinoides),
huckleberry (Gaylussacia baccata), and blueberry (Vaccinium angustifolium and V.
pallidum) dominate the shrub layer. Grasses include big bluestem (Andropogon gerardii),
little bluestem (Schyizachyrium scoparium) and Indian grass (Sorghastrum nutans).
Common herbaceous species include several bush clovers (Lespedeza capitata, L. hirta, L.
procumbens), Pennsylvania sedge (Carex pensylvanica), and, in some areas, blue lupine
(Lupinus perennis).
Visitor experiences in the barrens are filled with colors, shapes and primarily an open
feeling with vast expanses of sky complementing the relatively short and patchy blend of
vegetation. Visual attention is drawn in many directions for great distances and the scattered
trees are often seen as more of a silhouette in the distance. Seasonal changes are dramatic,
with vegetation colors and types quite variable. Landforms, including dune shapes and
profiles, are quite apparent. Moving through the barrens is relatively simple due to the
grassy openings between the shrubs. Air movement throughout these areas is very noticeable
and protection from the sun is difficult to find.
Pitch pine-scrub oak thickets resemble barrens, but have a much higher density of scrub
oak. In addition, according to Gebauer et al. (1996), some portions of this community have
been invaded by black locust (Robinia pseudoacia) and may have higher densities of
huckleberry.
Scrub oak thickets create a sense of disorganization and closeness. The general sense of
tangle and thickness of the vegetation creates a closed atmosphere. Sight distance is
extremely limited and there is less diversity in the dominant vegetation. Movement within
these areas is difficult and one can easily get caught if trying to move through these dense
thickets. Sounds are confined within the closeness of the vegetation. Temperature extremes
are very noticeable, as there is little or no tree canopy to provide shade or wind protection in
most of these areas.
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Pitch pine-scrub oak forests (Gebauer et al., 1996) or pitch pine-oak forest (Schneider et
al., 1991) also contain similar species but include white oak (Quercus alba), red oak
(Quercus rubra), or black oak (Quercus velutina). The shrub and herbaceous layers may be
sparser than in the two variants described above.
Areas forested primarily with Pitch Pine trees create a sense of protection in this more parklike atmosphere. These areas are more shaded than either barrens or thickets, but still
relatively bright as the pitch pine trees allow significant light to reach the forest floor. The
area is visually open and dry with a forest floor of pine needles, sparse grasses, sedges and
wildflowers and open, sandy patches throughout. The air is permeated with the smell of
pine and dry leaves in this relaxing and calming atmosphere. Sounds echo through the
forest and are then captured by the tree canopy.
Pine-northern hardwood forests are dominated by white pine, scattered paper birch
(Betula papyrifera), and aspen (Populus tremuloides). Shrub species include wild raisin
(Viburnum cassinoides) and shadbush (Amelanchier canadensis). Herb diversity may be
high and include Canada mayflower (Maianthemum canadensis), bunchberry (Cornus
canadensis), star flower (Trientalis borealis) and trillium (Trillium undulatum).
Similar to the Appalachian oak-pine forest, the Pine-northern hardwood forest is dominated
by mature trees and a more enclosed feeling. Graceful white pine trees allow dappled
sunlight to create visual contrasts on the forest floor. This forest is generally more shaded
than the pitch pine-scrub oak forest during the warmer months. Emotional experiences of
privacy and grandness are triggered by some of the more mature areas of these forests.
Red maple-hardwood swamps, described by both Schneider et al. (1991) and Mattox
(1994). This community is dominated by red maple and may have black ash (Fraxinus
nigra), American elm (Ulmus Americana) or other co-dominants. The shrub layer can be
very dense and include winterberry (Ilex verticillata), dogwoods (Cornus sericea, C.
ammomum, C. foemina), viburnums (Viburnum recognitum, V. cassinoides), and highbush
blueberry (Vaccinium corymbosum). The herbaceous layer includes cinnamon fern
(Osmunda cinnamomea), royal fern (Osmunda regalis), and sensitive fern (Onoclea
sensiblis). There may be openings with other herbaceous species such as skunk cabbage,
(Symplocarpus foetidus) and sedges (Carex stricta Carex sp.). Shrub swamps are found
where the canopy is sparse or nonexistent, and the shrubs listed above are dominant.
Within the red maple-hardwood swamp the visitor is enclosed by the overhead canopy,
while the ground is often damp or wet. During the warmer months these areas are darker
due to less sunlight filtering through the leaves and the light reducing influence of the dark,
decomposing leaf litter covering the ground. There is a sense of lushness about the area
created by the vegetation and often the visitor will notice an increase in humidity as well as
a musty scent in the air.
The shallow emergent marsh is a wetland community dominated by herbaceous plants,
including bluejoint grass (Calamagrostis canadensis), reed canary grass (Phalaris
arundinacea), rice cutgrass (Leersia oryzoides), sedges (Carex stricta, C. interior C.
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lacustris), three-way sedge (Dulichium arundinaceum), and loosestrife (Lysimachia
thrysiflora, L. terrestris). Other species include bur-reed (Sparganium americanum), tear
thumb (Polygonum sagittatum), and Joe-Pye-Weed (Eupatorium maculatum). Mattox
(1994) provides detailed descriptions of this community type. This type may grade into the
deep emergent marsh where deeper water and aquatic plants, such as pond lily (Nuphar
luteum), water-lily (Nymphaea odorata), cattail (Typha latifolia), and bulrush (Scirpus
tabernaemontanii) become dominant (Mattox 1994; Reschke 1990). Shallow emergent
marshes may also grade into sedge meadows where lower water levels and sedges become
dominant.
In this open wetland the visitor notices the diversity of the vegetation as well as the sights
and sounds of its inhabitants. This experience can be described as looking out into a ―
wet
prairie.‖ A walk along the marsh may provide visitors with the opportunity to experience the
softness of the moist sphagnum moss, or to observe the grass hummock structures or the
cattails wavy motion as they bend in the wind. There is a sense of life and movement within
this environment.
Pine barrens vernal ponds are associated with the pitch pine-scrub oak community.
Vernal ponds are generally small (<5 acres) and consist of three-way sedge, woolgrass
(Scirpus cyperinus), cinnamon fern, leatherleaf (Chamaedaphne calyculata), mountain holly
(Nemophanthus mucronatus), and sphagnum (Sphagnum fallax). Small trees such as red
maple, gray birch (Betula populifolia), and pitch pine may occur along the edges or on
hummocks. Most of the pine barrens vernal ponds occur in low valleys between the dunes.
Visitors are often surprised by this unexpected discovery. Vernal ponds are relatively open
areas with a well-defined boundary. Depending upon the season, the area may appear to be
abundant with life or on the apparent verge of lifelessness. Standing water is open in some
areas and filled with moisture loving plants in others. The overall visitor experience reflects
a sense of a continuously changing environment.
Successional northern hardwoods are a mixed forest of quaking aspen, big-tooth aspen
(Populus grandidentata), balsam poplar (P. balsamifera), pin cherry (Prunus pensylvanica),
black cherry, red maple, white pine, paper birch, gray birch, white ash, or American elm.
Reproduction of canopy dominants is generally low, as these are early successional, shade
intolerant species. Shrub and herbaceous species, if present, are similar to those found in
successional old fields, such as meadowsweet (Spiraea latifolia) or hazelnut (Corylus
americana or C. cornuta), or fire suppressed pine barrens, such as scrub oak.
The dense three-dimensional stand of trees creates a uniform and tranquil appearance. In
this mostly deciduous experience the leaves, especially of the aspen trees, are often in
motion even with the slightest breeze. Sounds and breezes are caught in the dense
vegetation and, except in winter, the sky is rarely visible.
Southern successional hardwoods include gray birch, hawthorns (Crataegus spp.),
sassafras (Sassafras albidum), and introduced species such as black locust. Shrub and
herbaceous layers are similar to successional northern hardwoods, though blackberry (Rubus
allegheniensis), dewberry (R. flagellaris), and raspberry (R. occidentalis) are more common.
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Stepping into a southern successional hardwood community, the woods seem dark and
shaded. Thick thorny shrubs and creeping vines border the trail. High above this layer of
raspberry, hawthorn and honeysuckle is a closed canopy of black locust trees. In the late
spring the air is sweet with the fragrance of locust flowers and the trail is littered with tiny
white petals fallen from the locust flowers. In winter the crooked trunks of the locust trees
are more apparent, creating a disorganized look to this forest.
Successional old fields/Brushy cleared land has some of the tree species found in both
Northern and Southern hardwoods, but is generally younger and sparser. There may be a
mix of shrubs such as scrub oak, blackberry, dewberry, red raspberry, and meadowsweet,
along with some of the characteristic herbaceous species found in pine barrens (Schneider et
al., 1991). Many of the successional communities are adjacent to pitch pine-scrub oak
barrens, while others are adjacent to farmlands or development within the study area.
Successional old fields resemble a typical abandoned agricultural field. They are open,
sunny and fairly uniform looking with tall grass and some wildflowers dispersed throughout.
These old fields are a pleasing and familiar environment to most people.
Savannah restoration sites are areas previously dominated by invasive plants like black
locust trees, cold season grasses, and other non-native plants. The Commission is removing
the invasive vegetation and restoring these areas to Savannah with an emphasis on habitat
for the federally endangered Karner blue butterfly. These sites are then planted with native
warm season grasses including big bluestem, little bluestem, and Indian grass. Wild blue
lupine, along with other nectar species for the Karner blue butterfly, will also be planted in
these Savannah type sites. Woody species including shrubs and trees will also be planted
over time.
In a restoration site, it is obvious that something happened because the contrast with the
surrounding Pine Bush areas is dramatic. The landscape is open and sunny with grasses
alternating with patches of sand. Trees and woody shrubs such as scrub oak are largely
absent. In the openness of these sites the breeze rustles through the plants and kicks up
small whirls of dusty sand. This dry, young landscape invites the visitor to take a closer
look.
Ravines slice through the sandy soils of the Pine Bush and have year-round, spring-fed
streams flowing in their bottoms. The banks of a ravine are often very steep, flattening out
toward the bottom. Ravines are quite deep and heavily vegetated with low growing sedges,
grasses and wetland plant species. Most ravines are also heavily forested.
Experiences in ravines create a sense of isolation, dampness, and solitude. Overall, the view
is limited and more vertical, with steep dunes and the sound of water flowing in the bottom
of the ravine. Vegetation is damp and dense, especially during the warm summer months.
Ravine Rims follow the top of the ravines and are an abrupt change from relatively flat land
to the steep ravine slopes.
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Creating some of the most interesting perspectives, ravine rims, especially when only
partially vegetated, allow for views down, across, and up all at the same time. A sense of
danger is most evident in some of the steep portions where height is emphasized. A feeling
of "being in the treetops" is emphasized by the birds and associated sounds that are usually
more above the observer in typical forest settings, but on ravine rims may be at the same
level as the observer.
Dune Ridge / Top are some of the highest points on the parabolic sand dunes that were
originally shaped by the winds after glacial lake Albany first drained thousands of years ago.
Open sky, distance and space dominate the tops of dunes. Exposed to the weather, these
sites are more abrupt and changeable. Often dominated only with short vegetation, the
vastness of the pine barrens and beyond is most noticeable and views provide a greater
context of the Pine Bush within the surrounding landscape.
Sand Mine is a man-made feature found in various locations throughout the Pine Bush area.
Sand was mined from small sites or entire dunes were removed. Because Pine Bush sand is
pure and clean it has been mined for many projects during the historical period of human
involvement in the area.
Sand mines provide a seemingly abrupt and sterile environment dominated by a sense of
instability and unnatural change, but can in-fact abound with unique life. Rare tiger beetles
and a variety of ants can be observed rebuilding life systems in the pure, finely textured
sand. These sites can be very hot in the summer as the light and heat are reflected back from
the sandy surface.
Pond/Lakes are almost always man-made and vary from less than an acre to many acres in
size.
Standing surface water is rare in the Pine Bush, but when encountered, as in many other
places, creates a refreshing and calming atmosphere. Sounds echo across the surface of
lakes and ponds, the occasional splash of wildlife breaks the stillness. Wind activity and the
impact of the raindrops are displayed on the surface of the water. At certain times of day,
wildlife is most evident in these areas as water is critical to survival and surface water is
limited in the Preserve.
Frost Pockets are low-lying areas where cooler air can settle between dunes and, in the
spring repeated nightly frosts may stunt or kill tender plant growth. Scrub oak is sparse in
these frost-pockets, which are dominated by sedges and grasses, but also support scattered
willows, heath shrubs, and pitch pine.
Contrasting dramatically with surrounding areas, these low depressions stand out when
looking across the landscape. Visually in every direction, the landforms slope upward and
the cool air that settles into these sites can be felt when entering from higher areas nearby.
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Mowed areas are areas managed with the use of mechanical mowers. Mowing may have
one or more objectives to include: reducing fuel loads for wildfire reduction and prescribed
fire purposes; maintaining more open areas in the pine barrens until fire can become more of
the primary tool to meet this objective; restructuring fuel beds for prescribed fire program
reasons; creating more open habitat areas and diverse habitats for various plants, animals,
and communities.
The impact of human activity is very apparent in these areas, especially immediately after an
area has been mowed. Because it is primarily the pine barrens that are mowed, an already
open experience above is brought to within inches of the ground. Nothing remains except
chopped vegetation and a sense of rows where the mower passed over the area. These areas
are often burned soon after mowing. Several months later these areas are lush and almost
reminiscent of an agricultural setting where the vegetation is all of similar height and
spacing across the exposed landscape.
Burned areas are areas that have been burned primarily through prescribed fire
management, but occasionally as the result of natural or unplanned ignitions. Fire is the
critical component of successful Pine Bush management and historically defined the pine
barrens, preventing them from transitioning to a more forested condition.
The senses are bombarded when nearing an area that has recently burned. Smells are strong
and often filled with a hint of pine and other aromas from the burned vegetation. Visually
the areas seem bleak and lifeless (immediately after a fire), except that the birds are often
active and sounds are clearly heard in the otherwise barren environment left by the fire.
Colors are largely absent except the black of charred ground and tree trunks. Winds bring
dust and ash swirling though the air, possibly creating a choking sense and clouding the
visual impact of the area.
Several weeks after a fire, these areas are once again full of the vibrant colors of young, resprouting vegetation. Almost everything seems healthy again, in stark contrast to the
blackened stems and tree trunks in these areas. The black ground is less apparent, although
the smell of fire still lingers. Depending on the time of year, these areas are full of the
sounds of new life as insects, birds, and other animals quickly move back into the setting.
Invasive plant treatment areas are areas where invasive plants are either being removed or
treated in various ways including: cutting, pulling, chemical treatments, burning, girdling.
These areas create a unique set of experiences for Preserve visitors and are a result of
specific management activities occurring in the Preserve. Several examples include:


Aspen girdling area—Aspen girdling is a technique used to control the expansive
spread of aspen trees that would otherwise be limited by fire. Bark around the base of
the tree is peeled away, allowing the tree to die while preventing this clonal species from
re-sprouting. The trees usually begin to fall within two to three years of girdling. Native
vegetation under the aspen clones again is exposed to sunlight and begins to flourish.
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Aspen clones that have been girdled create a variety of experiences depending on how
much time has elapsed since the trees were girdled. Where aspen trees are dense; an
atmosphere of sameness and uniformity is experienced. As the trees die and fall, the
areas become brighter and understory vegetation begins to grow and become more
apparent. As the trees fall, the areas are visually more distracting, with 20 foot high
stumps and fallen tree trunks scattered about. Walking though these areas during this
time is very difficult. Weather and open sky become more dominant and sounds of
woodpeckers tapping on the dead trees are a temporary but special experience.


Black Locust re-sprout treatment area Black locust re-sprouts, generally one to three
inches in diameter and two to 20 feet tall, are cut at the base and treated chemically at
the stump to kill the root system. This prevents additional re-sprouting. The cut
vegetation is usually left on the site.
Locust re-sprouts are visually mixed with pine barrens vegetation as they spread into
pine barrens and scrub oak thickets. Immediately after treatment the stems and branches
create a tangle of thorns and cannot be navigated. These areas may not be noticed
immediately and within several years are once again dominated by the native vegetation
or have subsequently been treated with mowing and/or burning.



Purple Loosestrife treatment area Purple loosestrife is often associated with wetlands
and other low lying areas. Approximately two to five feet tall, it is either pulled or cut
and treated with an herbicide in an effort to eliminate this persistent invasive plant.
Most noticeable are cut stems lying in areas where vegetation was once standing.
Repeated yearly treatments may create a feeling that something has gone on but it is not
so dramatic as to visually impact the areas significantly.



Bittersweet treatment area Bittersweet is a woody vine often found climbing high
into trees, often smothering them and other shrubby vegetation. The vines are treated by
cutting and chemical treatment of the stump.
Dead vines clinging to the trees are most visible. A sense of deadness may, for several
years after treatment, predominate while the vines fall and the trees they have enveloped
begin to grow vigorously again. The tangle that exists in these areas will eventually give
way to more typical forest atmospheres of calmness and structure.



Other invasive plants will be treated in similar fashion to those listed above as they are
identified throughout the Preserve.

Clear-cut, deforested areas are areas where non-native, invasive black locust trees are
completely removed. Because these trees effectively eliminate most of the native pine bush
vegetation from the areas where they are found, these clonal trees are removed in larger
blocks of one to 50 acres. Once the sites are reduced to sand and organic soils, they are
replanted with native pine barrens plants as described under Savannah Restoration Sites
above.
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Abrupt change is most obvious in these areas. Large, heavy equipment, loud mechanical
noises, and a sense of destruction pervade these sites during the clearing process. During
this process, these areas are devoid of any natural sounds of wildlife and are exposed to
intense weather and light extremes typical of a pine barrens but without any vegetation.
The topography and rolling sand dunes are most obvious and the open sand stretches onward
like
nowhere else in the Pine Bush. Movement, once the site is cleared, is most obvious as the
sand blows and moves, creating a reminder of what it was like when these dunes first
formed. Adjacent, undisturbed, and vegetated areas contrast greatly with these habitat
restoration sites. These sites are short-lived in this ―
disturbed‖ condition as they are soon
planted with Pine Bush species that rapidly grow throughout the sites.
B. Existing Preserve Public Use and Facilities Analysis
The Albany Pine Bush Preserve is a wonderful resource to the people who live and work in the
Capital District of New York State. It is a place to relax, enjoy nature, hike or bike and pursue a
number of other passive recreational and/or educational activities.
The following analysis section documents facilities and infrastructure that are currently present in
the Preserve, legal activities that people are enjoying in the Preserve, illegal Preserve uses, where
these activities are occurring and how many people are using various Preserve areas.
1. Trails and Trail Access Locations - Currently the Preserve has eight trailheads with kiosks
and parking, one access with parking but no official trails or kiosk (East Lydius Street) and
one trailhead with official trails and no kiosk (Kaikout Kill Barrens). There are currently
18.8 miles of official trails in the Preserve. All of the official trails are marked with a color
coded system as shown on the Preserve trail map (Figure 2).
Table 2 below describes the trail facilities that can be found at each of the 10 official access
points (Figure 2). The last three columns in Table 2 show the percentage of the total 18.8
miles of trails in each area of the Preserve, the approximate total acres in which each portion
of the trail system is found and the ratio of acres per mile of trail in that area. This analysis
provides a general sense of the density of trails in each area of the Preserve but does not
analyze the relationship of the trails to each other, a variable that will be considered later in
this plan during the discussions of fragmentation and zone of influence.
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Table 2 - Trail Related Facilities
Trailhead (#)
(Road location)

Parking spaces

Kiosk

Trails
(miles)

% of total Preserve
trails in this area

(1) Karner Barrens
East / West
(New Karner Road)
(2) Rapp Barrens
(Rapp Road)
(3) Rensselaer Lake
Preserve and Park
(Fuller Road)
(4) Blueberry Hill East
(Columbia Circle)
(5) Blueberry Hill
West
(Pitch Pine Road)
(6) Kaikout Kill
Barrens
(Frontage Road)
(7) Madison Avenue
Pinelands
(Madison Avenue
Ext.)
(8) Great Dune
(Willow Street)
(9) Kings Highway
Barrens
(Kings Road)
(10) Hunger Kill
(East Lydius Street)

50 + at APBP
Discovery Center

Yes

(Mi.)
3.9 East

20.7 % East

Approx. acres
in each
Preserve area
(Ac.)
300 East

Approx. acres
per mile of trail
in this Preserve
area (Ac./Mi.)
77 East

2 (parallel parking)

Yes

1.4 West
1.3

7.4 % West
7%

103 West
162

74 West
124

60 (Albany city
park)

Yes

2%

70

175

6

Yes

0.4
(hardened
surface)
1.8

9.6%

120

67

4+
(street parking)

Yes

1.6

8.5%

73

46

20+ (unhardened
surface)

No

1.3

7%

92

70

20+

Yes

1.5

8%

169

113

12+

Yes

4.6

24.5%

450

98

2 (unhardened
surface)

Yes

1.0

5.3%

175

175

6

No

0.0

0%

185

0

Totals
Illegal paths

182+
NA

9
NA

18.8 miles
~14 miles

100%
----

---

---

2. Buildings and Structures (Public and Non-Public) – A variety of structures and facilities
(both public use and Preserve management related structures) are found in the Preserve and
are identified in the list that follows.
a. 1219 Kings Road - Barrens house, barn, and garage management complex. Non-public
facility.
b. 1232 Kings Road - One bay storage garage. Non-public facility.
c. Rensselaer Lake Preserve and Park - Pavilion, concession stand, restrooms, guard shack,
pump house, picnic area, kiosk. Park is operated by the City of Albany water
department. Public Facility.
d. 1123-1125 Kings Road - Old barn/garage. Non-public facility.
e. 195 New Karner Road - APBPC Discovery Center/ Commission and Nature
Conservancy Offices. Public / Private Facility.
3. Standards and/or Functions of Facilities - Overall, the Preserve lands are undeveloped,
maintaining as natural an atmosphere as possible. Visible impacts of human recreational
and educational activities within the Preserve are generally kept to a minimum. Several
docks and bridges are located along some of the trails as well as trail markers on wooden
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posts to help guide visitors through the Preserve. All trails are currently multiple-use and
only the 0.4 mile-trail at Rensselaer Lake Preserve and Park has a hardened surface. Most
boundaries of the Preserve are identified with Preserve boundary signage.
Rensselaer Lake Preserve and Park is, in part, a City of Albany Park managed by the Albany
Water Department. As such, it differs considerably from the rest of the Preserve. It is
developed with picnicking facilities, playground equipment, restrooms, waste barrels, and a
concessionaire. The Discovery Center at 195 New Karner Road will provide visitors with
environmental education exhibits and programs, rest rooms, classroom and program space as
well as the Discovery Trail, an all access interpretive trail. The Field Station, eventually to
be located at 1250 Kings Road, will include a modest structure for assembling groups for
environmental education programs (Figure 2).
Many of the trails also serve as access for Preserve management activities including the
prescribed fire program, invasive species management, and trail maintenance. Trails also
double as firebreaks for the prescribed fire activities that are a regular part of ongoing
Preserve management.
4. Albany Pine Bush Preserve Activity Types – The Albany Pine Bush Preserve is popular as
a recreational and educational destination. Many passive, non-motorized activities are
popular in the Preserve and include but are not limited to the following:










hiking
cross-country skiing
nature study
snowshoeing
hunting, fishing, and trapping
ice-skating
jogging
mountain biking
pet walking/exercising










horseback riding
orienteering
relaxing
boating
research
volunteering
art such as painting and photography
educational group activities

5. Patterns of Preserve Use – Sign-in sheets collected at formal trailheads, preliminary data
collected and analyzed during the summer of 2004 (Gray 2005), and APBPC staff
experience throughout all seasons of the year generally indicate the following:
a. Karner Barrens East, Madison Avenue Pinelands, The Great Dune trails, and Blueberry
Hill West generally receive the most visits annually.
b. The most common activities in the Preserve (from most to least popular) include
walking, mountain biking, jogging, wildlife observation, walking pets, hiking, relaxing,
hunting, fishing, and research.
c. Annual Preserve use patterns indicate that the Preserve experiences higher visitation
during the spring and fall and less use during the summer and winter seasons. Winter
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use may increase significantly with good snowfall as cross-country skiing and
snowshoeing are popular winter activities in the Preserve.
d. Daily use patterns indicate that weekday mornings (before 10 a.m.) and evenings (4 to 7
p.m.) are popular with variable but higher use during the lunch hour. Weekend use
varies and tends to peak between 11 a.m. and 3 p.m. Use at night is very low to nonexistent.
e. Approximately one-quarter of annual visitors are visiting the Preserve for the first time.
Over two-thirds of Preserve visitors are visiting for at least the second time and over 70
percent are frequent visitors who live or work nearby.
f. Visitor use research in 2004 (Gray, 2005) provides a conservative calculation of
Preserve visitation at 17,600 during the 13-week period extending from May 23 through
August 29, 2004. This equates to a conservative annual estimate of more than 70,000
Preserve visits for 2004.
Additional surveys and research in the Preserve are needed during the spring, fall and winter
seasons as these times of year were not surveyed as part of the 2004 research and will serve
to complete these preliminary findings.
6. Popular Albany Pine Bush Preserve Destinations - A number of sites or portions of the
Preserve are popular destinations for Preserve visitors. These sites are popular for a
number of reasons, whether because of the resource experience opportunity areas they offer
or because they provide a recreational outlet. Those currently considered most popular and
receiving the heaviest use include the following (Figure 2):


Karner Barrens East Overlook - A short walk to the top of a dune provides access to the
typical pine barrens of the Pine Bush. Accessible from the best known trailhead–located
off of New Karner Road behind the Discovery Center–this destination is very popular
especially for first time visitors. (#1, Karner Barrens East/West)



Madison Avenue Pinelands Trails - Providing access to one of the largest contiguous
portions of the Preserve, this area provides more of a wilderness experience with several
miles of trails that traverse a variety of habitat types. (#7, Madison Avenue Pinelands)



Rensselaer Lake Preserve and Park - Managed by the City of Albany Water
Department, the Park portion of this area provides typical park amenities not found
elsewhere in the Preserve and include picnic tables and grills, playground equipment, a
food vendor, large parking areas and restrooms. This is also the only significant area
available in the Preserve for fishing and boating. (#3, Rensselaer Lake Preserve and
Park)



Karner Blue Butterfly Sites - Visitors typically are interested in the federally endangered
Karner blue butterfly. These sites are carefully visited as part of educational walks led
by staff and volunteers.
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Trailheads and beginning portions of trails near businesses and homes - Portions of
trails closest to access points have the highest use levels because visitors will often walk
a short distance along a trail and then turn around and come back out the same way they
entered. Also, people who work and live near trail access points often use these areas on
a very regular basis throughout the year.

7. Preserve Areas with Special Use Designations – Some areas of the Preserve may have
temporary or permanent designations based on the activities or items found at these
locations. Designated areas may be temporarily or permanently closed to some or all public
use activities or may have specific rules and regulations that apply to public use activities in
these areas.
a.
b.
c.
d.
e.
f.
g.

Hunting, fishing, trapping areas
Rensselaer Lake Preserve and Park (City of Albany Park)
Albany Pine Bush Preserve (natural area)
Endangered Species Habitat areas
Cemeteries
Historic sites
Preserve management areas

8. Illegal Preserve Uses – Illegal activities, whether directly related to recreation or education
activities or not, occur in some areas of the Preserve on a regular basis and in other areas
more sporadically. Either way, these activities are illegal according to the Albany Pine Bush
Preserve Commission Rules and Regulations because they may impact the plants, animals,
soils and overall functioning of the Pine Bush system as a whole in negative ways and/or
may pose a safety concern related to other Preserve visitors. Illegal activities observed over
the last nine years, since the Preserve Rules and Regulations were adopted (Appendix I),
include the following:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.

Use of motorized vehicles including all terrain vehicles, motorcycles and snowmobiles
Picking vegetation such as fern fiddle heads and flowers
Cutting vegetation
Removing soils (sand)
Traveling on closed trails
Disturbing signs such as temporary trail closed signs and boundary signs
Defacing / removing trail markers
Traveling off of the legal trail system on approximately 14 miles of illegal paths or
firebreaks by mountain bikers, hikers, equestrians, joggers and others (Figure 3).
Pets off leash
Pet feces not removed from trail
Target practice with firearms and bow and arrow
Dumping trash
Littering
Feeding wildlife
Camping
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p.
q.
r.
s.
t.
u.

Campfires
Erecting and storing personal property on Preserve lands
Erecting permanently affixed tree stands
Holding contests such as running events without a permit
Performing research without a permit
Failure to pre-notify the Commission of group events with more than 25 participants

Efforts to limit illegal activities have included signage, erecting gates and barriers, meetings
with user groups, volunteer naturalist, volunteer Preserve Steward and volunteer mountain
bike patrols, NYSDEC Forest Ranger and Environmental Conservation Officer enforcement,
local municipal enforcement, enhanced way-finding devices along legal trails, rules and
regulation postings at trailheads and on Preserve trail maps, etc. All of these techniques
have been helpful to a certain degree. To date, a strong educational component along with
NYSDEC Ranger and Environmental Conservation Officer educational enforcement are
considered to be the most effective deterrents to these illegal activities.
C. Albany Pine Bush Preserve within the Context of the Capital District of New York State
1. Key attractions in the Capital District (Ranked by # of visitors) – The Albany Pine Bush
Preserve is a popular destination for many people and while it may not be listed as one of
the most popular attractions in the Capital District, it is important to note that visitor use of
the Preserve is steadily increasing and that some visitors–especially those from outside the
area–often visit the Preserve as part of a trip to another attraction in the area. Many of the
other top 15 attractions are less than a two hour drive from the Albany Pine Bush Preserve.
According to the March 2003 Business Review, the most popular attractions in the Capital
District are:
i. Albany River Rats
a. The Empire State Plaza
j. Glens Falls Civic Center
b. Saratoga Race Course
k. Catskill Game farm
c. Great Escape and Splashwater
l. Saratoga Performing Arts Center
Kingdom
d. New York State museum
m. Clermont State Historic Site
e. Times Union Center
n. Proctor's Theatre
f. Saratoga National Historic Park
o. Eagle Mills Cider Co. and Family
Fun Center
g. John Boyd Thacher State Park
h. Howe Caverns
2. Development and Land Use Practices External to the Preserve
According to analyses of historic aerial photographs that covered a 4,800 acre portion of
the Pine Bush Study Area, 39.4 percent of that area has been developed since 1940, with
over 1,500 acres of pitch pine-scrub oak barrens and grassland/heath communities lost
during that period (Finton 1998).
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Between 1940 and 1990, the Capital District’s population grew 32 percent, from 530,000
residents to 778,000 residents (CDRPC Population Data). The existing transportation
network and municipal infrastructure (e.g. sewer, water, roads) in the area has contributed
to increased development pressure within the municipalities that surround the Preserve
and within the Albany Pine Bush Preserve Study Area. The utilities generally follow the
road infrastructure, resulting in a pattern of road frontage development typical of
suburban sprawl-based growth.
Zoning in and around the Preserve is a mixture of residential, commercial and industrial
districts. Residential and industrial zoning districts are the most predominant zones
within the Study Area boundary, followed by commercial. Residential land use has
historically been the predominant developed land use. Overall, the amount of residential
growth (in terms of housing units) between 1980 and 1999 within the municipalities that
include the Pine Bush study Area has increased significantly. Between 1980 and 1999,
the total number of residential building permits issued increased approximately 37
percent, while the total number of dwelling units within those buildings increased 98
percent (Capital District Regional Planning Commission [CDRPC], Capital District
Residential Building Permits 1980-1999). While residential growth is increasing in more
suburban communities such as the towns of Guilderland and Colonie, the City of Albany
is experiencing growth in commercial, office, and warehouse uses (Morelli 2000, in
APBPC 2002).
By year 2030, the Capital District’s population is expected to reach 845,048 based upon
population projections provided by the Capital District Regional Planning Commission
(CDRPC Population Data). Increases in the local population will result in greater
demands on infrastructure and community services, and will continue to change current
land use characteristics and patterns. Even in communities with flat or slow population
growth, changing demographics, especially smaller household sizes is leading to new
household formation and hence increased demand for and production of residential
dwelling units (APBPC 2002).
3. Potential Trail Connections Beyond the Albany Pine Bush Preserve
Within the context of local natural areas and trails within and connecting these areas,
there are several possible plans to link the Albany Pine Bush Preserve to other locations
by trail. An example is the proposed Patroon Greenway Trail, a project outside of the
Albany Pine Bush Preserve and under separate management and planning guidelines.
This is recommended to be a roughly six mile path between the Albany Pine Bush
Preserve and the Corning Preserve. The trail would follow the flow of the Patroon Creek
from its beginning near Rensselaer Lake in the Albany Pine Bush to its terminus at the
Hudson River in Albany's Corning Preserve. It will most likely utilize a portion of the
utility paths and Albany County Sewer rights-of-way. Approximately 1.5 miles from the
Hudson River, the trail will traverse through the 80 acre Tivoli Preserve. The Patroon
Greenway has vast potential as a major east-west connection to other regional
trail/transportation systems. It is expected that this connection will attract many
recreational and commuter users.
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The proposed Patroon Greenway Trail, once completed, would provide trail access from
the APBP to the 42 mile long Mohawk-Hudson Bike-Hike trail. There is also the
possibility of a trail being designed to continue west beyond the Albany Pine Bush
Preserve and connect with the Erie Canalway Trail in Schenectady. Other trail
connections in the future could continue to link the APBP to more and more places over
the years.
D. Resource Concerns and Threats / Resource Sensitivity Analysis
1.

Resource Concerns - This portion of the RPVEV identifies the primary Preserve
resources that are sensitive to human use and environmental change. These include plants,
animals and their activities, natural systems and system functions, important habitat areas,
historical and archeological sites, and structures.

a.

Rare, Threatened, and Endangered Species, their habitats and special plant
communities or associations.
Schneider et al. (1991) identified six plants, 14 invertebrates, and four amphibians and
reptiles in the Albany Pine Bush that are listed as rare by the New York Natural Heritage
Program. This list includes state and federally-listed endangered and threatened species.
For the 2002 Preserve Management Plan, this list has been expanded, based on more
recent Heritage data and by including declining and vulnerable species identified by the
Albany Pine Bush Preserve Commission, The Nature Conservancy, and/or Partners in
Flight. More than 40 wildlife species considered to be Species of Greatest Conservation
Need in the New York State Comprehensive Wildlife Conservation Strategy (NYSDEC
2006) are documented within the Preserve. The association between rare, declining, and
vulnerable species and ecological communities in the Albany Pine Bush is shown in Table
3. Pine barrens communities hold the greatest number of rarities, though there are several
rare plant and animal species within the forest and wetland communities as well.
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Table 3. Ecological Systems in the Albany Pine Bush Showing Communities and Rare Species
within each System.
Ecological Communities
Rare, Declining, and Vulnerable Species
Pitch pine-scrub oak barrens
Pine Barrens Vernal Pond
Pitch Pine-Scrub Oak Barrens
Pitch Pine-Scrub Oak Forest
Pitch Pine-Scrub Oak Thicket

Invertebrates
Barrens Dagger Moth
A Noctuid Moth (Apharetra dentate)
Dusted Skipper
Broad-Lined Catopyrha
Bird Dropping Moth
A Noctuid Moth (Chaetaglaea cerata)
A Noctuid Moth (Chytonix sensilis)
Mottled Duskywing Skipper
Inland Barrens Buckmoth
Henry's Elfin
Frosted Elfin
Barrens Itame
Karner Blue Butterfly
A Noctuid Moth (Macrochilo bivittata)
Edwards' Hairstreak
Pine Barrens Zanclognatha
Plants
Yellow Giant-Hyssop
Side-Oats Grama
Schweinitz's Flatsedge
Bayard's Malaxis
Virginia False Gromwell
Slender Marsh Bluegrass
Amphibians and Reptiles
Jefferson Salamander
Spotted Turtle
Eastern Hognose Snake
Eastern Spadefoot
Worm Snake
Fowler’s Toad

26

Ecological Communities

Rare, declining, and vulnerable Species
Birds

Table 3. (Cont.).

Prairie Warbler
Sharp-Shinned Hawk
Cooper's Hawk
Wood Thrush
Blue-Winged Warbler
Golden-Winged Warbler
Black-Throated Blue Warbler
Yellow-Breasted Chat
Whip-Poor-Will

Forests

Birds

Appalachian oak-pine forest
Sharp-shinned Hawk
Pine-northern hardwood forests Cooper's Hawk
Wood Thrush
Blue-winged Warbler
Golden-winged Warbler
Black-throated Blue Warbler
Yellow-breasted Chat
Wetlands

Amphibians and Reptiles

Pine Barrens Vernal Pond
Red Maple Hardwood Swamp
Shallow Emergent Marsh

Jefferson Salamander
Spotted Turtle
Eastern Hognose Snake
Eastern Spadefoot
Fowler’s Toad

b. Wetlands and Vernal Ponds - Wetlands and vernal ponds serve as the breeding site for
many amphibians and insects. They are also critical in the Pine Bush as there is often little
surface water available for wildlife, especially during the dry summer months. (See Figure
1.)
c.

Erosive Soil and Steep Slopes - Sandy soils, erosive by wind and water if exposed,
especially in steep areas of ravines and sand dunes.

d. Corridors for and Barriers to Plant and Animal Movement and Ecological Processes Functional ecological systems provide for the successful movement of plant and animal
species from one location to another and the maintenance of critical ecological processes.
As an ecosystem is fragmented it becomes increasingly difficult for plant and animal
species to move successfully and either complete critical life stages or colonize available
habitat. Maintaining viable plant and animal populations requires that animals regularly
move from one place to another in search of food, mates, shelter, water, a new home
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range, or to escape predators. These activities can be interrupted by a number of human
activities including recreational and educational activities as well as development of roads,
buildings and other infrastructure. While less obvious, this is also true for plants which
rely on the successful introduction of seeds into available habitats across a landscape for
their long term persistence within the ecosystem.
1. Roads and Road Crossings - Roads are barriers to movement for many types of
animals and plants, often restricting movement or causing death to those animals that
attempt to cross from one fragmented habitat patch to another.
2. Recreational Trails – Recreational trails and the associated activities on these trails
can be a barrier or accelerator of some animal and plant movement. The physical tread
and unvegetated character of a trail can reduce cover, allowing for greater predation,
for example. Regular use of the trail by people can disrupt feeding, nesting, and other
activities otherwise essential to healthy and viable wildlife populations and
functioning of the natural system. At the same time trails can attract some animals to
an area that would not otherwise be present or be present in such great numbers or
frequency, disturbing the natural balance of the area. Recreational trails are also often
vectors for plant movement as seeds are brought in either by Preserve visitors or on
animals that regularly use the trail as a way to travel through an area.
3. Streams and Ravine Drainages - Stream corridors are very important to the
movement of animals within and between ecological systems and can be disturbed by
nearby trails, trails that cross the drainage, or excessive use of a stream area by an
activity such as fishing. Roads and bridges often interrupt these corridors as well.
Movement of aquatic wildlife such as fish, amphibians, or mollusks within these
systems is often disrupted as well by human barriers or disturbances such as wading or
crossing at locations where no bridge exists.
4. Specialized Habitat – Karner blue butterflies, Frosted elfins and other insects
regularly move within their specialized habitat and may be disrupted or even killed by
human activity within these habitat areas. Such disruptions to threatened and
endangered species may be illegal under current state and federal wildlife laws.
5. Movement Between Suitable Habitat Sites and Types – Many animals including
birds, mammals, insects, amphibians, and reptiles are also regularly moving to new
locations. The distances for such movements vary greatly. The range for some
mammals, for instance, is much greater than for some amphibians, as the mammals
may travel many miles during the day. Interactions animals have with human
recreation and education activities can disrupt these otherwise natural movements and
potentially place the wildlife at greater risk to predation, starvation, nesting
disturbance or other negative factors. Plants are also expanding their ranges by seed or
other methods of reproduction and use of the Preserve by people can preclude or
unnaturally accelerate these movements.
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e. Wildlife Winter Range – Winter is typically the most difficult time of year for many
animals because of the need to find food and water regularly while keeping warm and
expending as little energy as possible. Disturbance by human activity during these times
can be especially difficult and stressful for wildlife.
f. Critical Nesting, Mating or Breeding Areas 1. The Karner blue butterfly is the New York State and federally endangered butterfly
found in the Pine Bush and the Frosted elfin butterfly is a New York State threatened
species. Dependent exclusively on the wild blue lupine during their larval stage, these
butterflies are relegated to the few, small patches of lupine that currently exist in the
Preserve.
2. A number of rare, at-risk, and protected bird species utilize the Albany Pine Bush
Preserve in the breeding season as well as at other times during the year. For a number
of the species the Preserve contains important breeding habitat of range-wide
significance (Berger and Liner 2005; APBPC 2002; NYSDEC 2006). In particular,
several protected raptors and a variety of shrub-land birds that depend heavily on the
pitch pine-scrub oak barrens, including American woodcock, brown thrasher, prarie
warbler, field sparrow, eastern towhee, and indigo bunting are documented in the
Preserve (APBPC 2005).
3. The Inland Barrens Buckmoth, a rare moth of the Pine Bush, is found exclusively
within the pitch pine-scrub oak barrens. The buckmoth caterpillars are common along
trails in July and appear especially vulnerable to trampling during this larval stage.
4. Vernal ponds, streams, and other wetlands provide a critical resource to wildlife of the
Pine Bush. Surface water not only serves as a source of drinking water for wildlife, but
also as critical breeding sites and important habitats for a number of rare and common
amphibians, reptiles, and insects.
g. Historical and Archeological Sites and Structures – It is important that all of the historic
and archeological resources found in the Preserve be protected from vandalism, theft, and
damage. They remain as a record of the ever-changing human history of the Pine Bush.
1. Historic Military Sites - Historic military structures exist in some portions of the
Preserve and need to be protected from vandalism and unnatural rates of deterioration.
2.

Cemeteries - Cemeteries dating back to the mid 1800s are sensitive to vandalism or
theft and provide a sense of the human history of the area and should be preserved.

3.

Travel Routes - The Pine Bush was once criss-crossed with sand roads. Some, like
the Kings Highway, were used extensively in the past while others were very
temporary in nature. Often the existing Preserve recreational trails follow some of
these old sand roads and provide a portion of the record of the human history of the
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Pine Bush as a destination and a connection between Albany and Schenectady and
other locations.
4.

Tavern, Mill, and Home Sites – Located along the sand roads were a number of
establishments and homes that have long since disappeared such as the Truax tavern.
Evidence of their existence is still noticeable as a depression in the ground where a
foundation once was, a pile of stones along an old road or a stream that was
impounded for irrigation or to possibly turn a water wheel.

5.

Settlement Sites – These sites are scattered throughout the Preserve and are often
identified by one or more depressions in the ground where a house or outbuilding once
stood. Some building foundations are still partially intact and easily identifiable while
others have been filled in or otherwise disturbed.

2. Resource Threats
a. Contribution of Albany Pine Bush Preserve Recreational and Educational Activities
to Ecological Stresses - Typically, the negative impacts to plants, wildlife, and the
ecosystem as a whole are not as great from trails and passive recreation as from more
intensive development such as roads and buildings. However, trails and use of natural
areas by people most often does affect wildlife and the system as a whole in various and
often significant ways. By entering an area, people may change the ecology of a system
that is complex and often hard to understand. Any trail and/or human use of the natural
area will have impacts on the ecosystem. These impacts must be balanced with the
recreational and educational benefits of the trail and/or the allowed use and objectives
established for the Albany Pine Bush Preserve.
b. Potential Recreational and Educational Stresses to the Pine Bush Ecosystem - The
following list of potential recreational threats, as determined for the Albany Pine Bush
Preserve, is ranked from the highest to the lowest sources of stress from recreational
activities and associated infrastructure on the ecology and wildlife of the Albany Pine Bush
Preserve. "Planning Trails With Wildlife in Mind,‖ produced by the Colorado State Parks
Trails and Wildlife Task Force (Macdonald 1988) is a helpful resource providing additional
detail on the potential recreational stresses listed below. It is also important to note that
many of these stresses overlap and may result from one or more recreational and/or
educational activities that occur in the Preserve.
1. Habitat Fragmentation - Fragmentation of the natural environment into smaller and smaller
blocks or fragments is a common concern and significant threat to many natural areas.
Habitat fragmentation is considered to be the single greatest threat to biological diversity
(Macdonald 1998). Fragmentation reduces the size of available habitats, which can be
problematic for area sensitive plant and animal species. These effects are often cumulative
and can lead to the establishment of non-native plants, pests, and pathogens that can further
reduce ecosystem health and viability.
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Habitat fragmentation affects not only the movement of plants and animals, but also the
functioning of natural processes critical to completing plant and animal life cycles.
Processes such as periodic flooding, nutrient cycling, hydrology, or wildland fire are
essential for successful reproduction of certain species and/or maintaining suitable plant
and animal habitat. Fragmentation often interferes with or completely eliminates these
larger ecological processes (Barnes 2003). The Pine Bush is an example of how an
area can be "disconnected" so that the system can no longer function naturally and
therefore requires intense management. Fragmentation can be caused by development,
roads, trails, and other human disturbances of an area. Recreational trails in otherwise
natural areas fragment these areas even further into smaller and smaller trail free areas.
Careful trail planning is therefore necessary to minimize the damaging impacts
associated with these recreational and educational uses of the Preserve. Minimizing
fragmentation within the Preserve is essential, considering that strategies to reduce
fragmentation beyond the Preserve boundaries are extremely limited.
In the Albany Pine Bush Preserve the effects of habitat fragmentation are especially
evident. Less than 10 percent of the original extent of inland pitch pine-scrub oak
barrens remains. Beyond the Preserve boundaries roads, railways, utility corridors, and
development dissect the remaining Pine Bush ecosystem into fragments of varying size.
Within the Preserve legal trails, illegal paths, firebreaks and other infrastructure further
reduce the size of contiguous uninterrupted wildlife habitat. In addition to the 18.8
miles of legal trails currently in the Preserve, there are approximately 14 miles of illegal
paths that cause additional fragmentation within the Preserve.
As a result, many plant and animals species are no longer found within the Pine Bush,
populations of remaining species have declined, reproduction and recruitment of native
species is reduced and non-native as well as native invasive plants are increasingly
common. The greater than 90 percent decline of the Karner blue butterfly population in
less than 30 years is but one example of the combined effects that fragmentation can
have on ecological systems and wildlife populations.
2. Erosion - Erosion of soils and surface litter is often initiated and accelerated as a result
of regular use of an area. Soils along trails are exposed and are no longer naturally
protected by vegetation or organic litter such as leaves and fallen twigs and branches.
Once exposed, these areas are prone to increased erosion from water and wind as well
as from continued regular uses associated with recreation such as hiking, biking,
equestrian use, walking and running.
3. Wildlife Stresses – Recreational activities can affect individuals, populations, wildlife
communities, and entire ecosystems (Knight and Cole 1995). Wildlife stresses from
recreation can take many forms varying from direct trail construction and use to the
creation of new ecological edges to stresses from pets like dogs (Miller et. al. 2001).
Factors affecting the impact of human disturbance on wildlife include the types of
species and flushing distances, spatial arrangement of activities, the human activity
type, predictability and intensity, the time of year, day and the type of wildlife activity
(feeding, nesting, roosting) and habitat type (Miller et. al. 1998; Miller et. al 2001;
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Taylor and Knight 2003). Disturbance by humans can cause wildlife to avoid
otherwise suitable habitat, abandon nests, and reduce parental care. It can result in
reduced fitness (Miller et. al. 2001) and even death (buckmoth caterpillar trampled on
trail). These effects can be particularly problematic in fragments of urban open space
where wildlife can have little if any opportunity to move into less-disturbed habitat and
are more pronounced for off-trail activities (Miller et. al. 2001; Taylor and Knight
2003) which can reduce the ability of the habitat to support viable populations (Light
and Weaver 1973, in Taylor and Knight 2003).
Hunting, fishing, and trapping by design affect wildlife as well. Generally these
activities reduce specific animal populations and are carefully regulated by state and
federal wildlife management agencies and can also serve as a wildlife management
tool.
4. Zone of Influence –
"As with anything we build in the landscape, a trail changes its surroundings. Some of
these changes are minor and temporary - such as when a deer moves away from an
approaching hiker to return to browse once the hiker has gone. Other changes have
wider ramifications and duration - such as when aggressive bird species follow trails
expanding their habitat, displacing sensitive species, and preying on songbirds and
other sensitive neotropical birds.
These changes to a trail's surroundings may extend for hundreds or even thousands of
feet on either side of a trail. Collectively these effects define a zone of influence
associated with a trail” (Macdonald 1998).
Because the Albany Pine Bush Preserve is already highly fragmented by transportation
corridors and commercial and residential development, the impact of recreation and
trails on the wildlife and ecology of the system is a particularly important factor to be
considered. The negative impacts within the zone of influence along recreational trails,
while different than zone of influence impacts from roads and other infrastructure
outside the Preserve, is a variable that can be managed by the Commission and that
must be considered when evaluating overall impacts to the Preserve from recreation.
Some research related to some species of birds and mammals and impacts of passive
recreational use has been performed and provides a reasonable basis for defining a zone
of influence for the Preserve in the absence of recreational use research for the Preserve
itself. Research is ongoing, however, and will provide additional information on the
zone of influence and fragmentation for the Albany Pine Bush Preserve.
Existing research on passive recreational use of trails in natural areas indicates that the
zone of influence for wildlife species can vary greatly depending on the species,
vegetation, and topography of an area. For example, research of some species indicates
the flight distance (distance when an animal actually moves as a result of the
disturbance) can vary from 15 meters to 400 meters depending on the recreational
activity and the species (Miller 1994, in Macdonald 1998). The animals may first
respond to or be aware of the disturbance before they actually take flight as a result of
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the disturbance. Effects on wildlife from recreational uses are measured by comparing
alert distance, flight distance, and distance moved. Topography, vegetation type,
characteristics of the trail itself, type of wildlife present, types of trail use, and
frequency of use all play a part in determining this zone of influence and its variability
along any trail. Available research indicates that roughly 75 meters to each side of a
trail is an average zone of influence for the majority of bird species studied (Miller et.
al.1998).
For the purposes of this plan this recommended average 150-meter zone of influence
has been chosen for the Preserve and will be used when a trail’s appropriateness is
being reviewed. This entire area, or zone of influence, is a corridor 150 meters wide
with the trail down the middle. Recreational activity that occurs on the trails as well as
the physical characteristics of the trail itself may affect in some way the plants and
animals that live or move within or through this 150-meter wide corridor and beyond
(Figure 6).
When the 150-meter zone of influence is applied to the existing 18.8 miles of Preserve
trails, 1,119 acres are within the zone of influence of the official trails. This is 37
percent of the area of the total 3,100 acre Preserve in 2009. Illegal paths–also described
under the illegal activities (#9 below)–would add 417 acres of additional zone of
influence based on approximately 14 miles of illegal paths that currently exist in the
Preserve. The total acres within the zone of influence of the combined legal trails and
illegal paths is 1,538 acres, or 51 percent of the Preserve area (Figure 7).
5. Trampling of Biota - One of the most easily observed impacts, trampling along trails,
while usually localized, can alter habitat conditions and affect wildlife. Trampling can
reduce the density of plants near the trail, alter the composition of plants by favoring
exotic species that are more tolerant to trampling, and change the overall structure of
the vegetation in the landscape. In addition, species that benefit from the microclimate
of a trail may be easily trampled while on the trail surface.
6. Soil Compaction – Regular travel on soils can lead to compaction and compression of
soils. Because the soil cannot absorb water as easily, compaction will often lead to
erosion. Soil compaction can also impact the ability of plant roots to penetrate and
stabilize these soils and can change the overall physical and chemical functioning of the
soils, destroying soil structure and altering the hydrology of the area.
7. Pollution - Pollution can take many forms and impact the natural environment in many
ways. Dumping trash and littering are common forms of pollution related to
recreational use of natural areas. Pollution can also occur when high numbers of pets
frequent certain areas and their concentrated droppings contaminate soils and surface
water.
8. Invasive Plants and Animals - Non-native, invasive plants and animals can enter
natural areas in a multitude of ways. Recreation can provide one avenue of entry.
Weed seeds can enter in pet droppings and seeds can enter on hikers clothing and
footwear. Aquatic pests may enter on boating equipment or in association with fishing
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equipment. Once introduced and established, many invasive species can be difficult, if
not impossible to eradicate from a natural area.
9. Illegal Activities – (Not included in the ranking system as this category may and often
does cause one or more of the stresses listed and ranked above). Activities that are
illegal may often be recreation- or education-related and may impact the plants,
animals, and overall functioning of the Pine Bush system as a whole. These activities
often have impacts that are included in one or more of the stresses previously discussed.
Several examples may be travel on illegal paths by mountain bikers or hikers (Figure
3), camping in the Preserve, leaf collection by a school group without a permit or pets
off leash. These illegal activities often lead to erosion, soil compaction, trampling,
wildlife stresses, habitat fragmentation and possibly the additional spread of invasive
plants, littering, and overall increased degradation of the natural area. Other illegal
activities such as plant collection, dumping trash, or cutting vegetation can also have a
number of direct and indirect stresses associated with them.
Consistent law enforcement of the Preserve’s rules and regulations is critical to the
long-term success of this plan and the protection of the Preserve in general. A lack of
regular enforcement is a significant threat to the Preserve because some recreational
and educational users regularly violate the rules that were established to protect the
Preserve and other Preserve users from damaging or otherwise inappropriate activities.
Regular, consistent and long-term enforcement will greatly reduce the damage from
illegal activities as well as providing an enhanced level of protection to all Preserve
visitors.
c. Facilities Constructed on Preserve Lands for Recreation and Education Purposes.
Overall, the impacts of recreation and education on the Preserve fit into a number of
categories. These include on-trail use impacts, off-trail use impacts, zone of influence
impacts, and impacts associated with buildings, parking areas, trailheads and hardened
trails such as the bike path at Rensselaer Lake. According to Article 46 of the NYS
Environmental Conservation Law the Commission may "construct, or cause to have
constructed, necessary facilities including trails and paths, an environmental education
center and related parking areas on no more than 5% of the Preserve‖ (ECL Article 46 Section 46-0109 (10)).
Preserve facilities including buildings, parking areas and trails

Barrens House 2 acres

Discovery Center / Parking Lots 3 acres

Field Station (planned future) 1.5 acres

Rensselaer Lake Preserve and Park 5 acres

Parking areas: Willow and E. Lydius Street 0.5 acres

Trails (average 10 feet wide) 22.78 acres
Total Preserve Acres with Facilities

34.78 acres
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The Commission is well below the 5 percent figure with facilities (currently 1.15 percent)
as described in this law and based on a 3,100 acre Preserve in 2009. This law reinforces
the need, however, to continue to strive to minimize the impact of public use on the
Preserve while still allowing and providing for controlled and appropriate public use.
Construction of a parking area has an obvious negative impact on the ecology of the area.
Less obvious are the effects of recreational and educational activities of some of the less
obvious facilities and activities as reviewed in this plan.

Element 5: Describe a Range of Resource Conditions and Visitor Experiences; apply
them to Geographic Locations within the Preserve
Element 5 describes the desired future conditions for the Preserve. It outlines what resource and
managerial conditions and visitor experience opportunities will exist at the Preserve. Through
developing and describing management zones for the Preserve, the carrying capacities of recreational
use are defined. The management zone descriptions detail the type and extent of recreational use that
will be permitted for each landscape area. It is intended that the recreation management zones below
describe a perpetual and long-term vision for the natural resource conditions at the Preserve. Passive
recreational uses are currently permitted on the Preserve. Each zone will allow varying levels of these
uses from no use to some acceptable limit of use.
Four resource sensitivity management zones have been defined for the Albany Pine Bush Preserve, to
include Low, Medium and High Sensitivity Zones as well as an Off-Limits Resource Zone (Figure 4).
The management zones described below are not specifically defined in the Preserve Rules and
Regulations, 6NYCRR Part 648, Public Use of the Albany Pine Bush Preserve (Appendix I). Rather,
the rules apply to all public use activities within all these zones and provide the regulatory structure for
the Commission to temporarily or permanently restrict activities in any part of the Preserve.
A. Low Sensitivity Resource Zone – Low Sensitivity Resource Zones of the Preserve are planned and
managed so that large numbers of visitors can access and use these facilities. These areas include
the Albany Pine Bush Discovery Center and Discovery Trail and Rensselaer Lake Preserve and
Park. Descriptors in the table below convey the type of experience to be expected at these sites.
Overall, low sensitivity resource zones are locations in the Preserve that include structures
providing some level of indoor protection and separation from the outdoors. Restroom facilities,
parking areas, and the potential for a variety of other conveniences are also found here. These
zones are generally very active and noisy with little opportunity for solitude. The outdoor
component of low sensitivity resource zones is generally the area immediately around the
infrastructure and may include certain high use trails or other outdoor areas that receive high levels
of use on a regular basis. Signage levels in these zones may be quite high. The acceptable level of
visitor impact on the natural environment is greatest in this zone.
B. Medium Sensitivity Resource Zone – Medium Sensitivity Resource Zones of the Preserve are
areas that are much less developed, provide a much lower level of visitor infrastructure, and allow
for a more natural interaction with the Pine Bush environment. Medium sensitivity resource zones
include trailheads and official trails throughout the Preserve. Multiple use trails are included in
this zone and allow for controlled and appropriate use of the Preserve for recreational purposes.
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Signage levels in these areas are limited to basic way-finding markers and signs. The acceptable
level of visitor impact on the natural environment is much lower than in the low sensitivity
resource zone. Trail planning and management principles are employed rigorously in this zone.
The medium sensitivity resource zone allows for passive recreational uses and provides visitor
access to the Resource Experience Opportunity Areas it contains.
C. High Sensitivity Resource Zone – High Sensitivity Resource Zones of the Preserve include areas
where little if any visitor impact or infrastructure is easily observable. These areas include the
greatest percentage (over 97 perent) of the land area of the Preserve. The opportunity for solitude
is greatest in this zone and there is generally little if any interaction with other visitors while in a
sensitive resource zone. Off-trail experiences in these zones are self-guided with no signs, trails or
other way-finding devices. There are no structures or other developed visitor resources in this
zone. Acceptable levels of visitor impact on this zone are very low.
D. Off - Limits Resource Zone - An off-limits resource zone is an area that would be temporarily or
permanently closed to all public use because of the extreme sensitivity of the area to human uses
and impacts and /or because of management activities occurring in that area. An off-limits
resource zone may include a rare plant occurrence, an isolated sensitive animal population, a
unique archaeological feature, or some other resource that should not be exposed to any public use.
It would also include temporary closure when management activities such as controlled burning,
mowing or tree removal work are taking place and on-site signage informs the public that the area
is temporarily closed. In 2006 there are no permanent Off-Limits Resource Zones in the Albany
Pine Bush Preserve.
Each of these zones described above has a corresponding set of visitor experiences and management
actions as described in detail in Table 4.

36

Table 4. Management Zone Attributes, Albany Pine Bush Preserve
Management Zones

DESCRIPTORS
Challenge and
Adventure of
experience
Other visitor encounters
Tolerance for resource
degradation
Trail highest standards
Opportunity for solitude
Management action for
resource protection and
visitor safety
Dependence on Roads,
trails or other facilities
Trail development
potential
Trail reduction potential

Maximum group size
permitted
Noise level
Need for offsite
interpretation
APBPC staff encounter
expectations
Appropriateness of
onsite interpretation
Resource Experience
Opportunity Area(s)
interaction potential

Low
Sensitivity
Resource
Zone

Medium
Sensitivity
Resource Zone

High Sensitivity
Resource Zone

Off-Limits Resource zone

Low

Medium

High

NA

Very high
Medium

Medium
Low

Very Low
Very Low

NA
None

Surfaced, 8'
wide
Very Low
Very High

Unsurfaced, 10'
wide
Medium
Medium

NA

NA

High
Low

NA
Very High

High

Low

NA

NA

High

Low

Very Low

None

Low

Medium

NA

High

200

25*

25*

0

High
Low

Low
High

Very Low
High

Very Low
Very High

High

Low

Very Low

Medium

High

Low

Very Low

Very Low

Low

High

High

NA

* Groups of 25 or more visitors must notify the Commission staff at lest five days in advance of a Preserve visit. 6NYCRR Part 648,
Public Use of the Albany Pine Bush Preserve.

Element 6: Allocate the Potential Recreation Management Zones to Specific
Locations in the Preserve (Prescriptive Management Zoning)
Element 6 takes the potential recreation management zones described in Element 5 and allocates them
to specific geographic areas in the Preserve.
In Element 5 above, the Recreation Management Zones were described in text only. The primary
method used in Element 6 to allocate these zones to the Albany Pine Bush Preserve is visually
demonstrated on Figure 4. This map shows those portions of the Preserve in each zone and the
locations of the zones in relation to each other.
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Element 7: Select Indicators and Specify Standards for Each Zone; Develop a
Monitoring Plan
Element 7 selects measurable characteristics or conditions that reflect the status of Preserve resources
and visitor experiences and establishes standards, which when maintained, ensure that acceptable
conditions are perpetuated. Principles and standards for trail appropriateness and construction are also
defined in Element 7.
Table 5 below translates the management zone descriptions into quantitative variables and
measurements. Indicators are specific, measurable physical, ecological, or social variables that reflect
the overall condition of a zone. Standards describe the maximum acceptable condition for each
indicator. Monitoring will be performed on a predetermined frequency and will guide the
management action as needed to maintain the desired conditions.
Table 5 - Indicators, Standards, Monitoring and Management Actions
Indicator

Standard

Monitoring Frequency

Management Actions

No more than 20 encounters
with other groups within one
visit.
Illegal use per APBP rules and
regulations not to exceed 10
reports annually.

Daily as observed by staff,
volunteers, and the public






An exotic plant is observed
that was not noted the previous
season or an exotic plant is
noted in a new location.

Annual presence / absence and
distribution survey

Low Sensitivity Resource
Zone Indicator
Encounters between
recreational visitors
Evidence of any illegal use
per APBP rules and
regulations*

Presence of priority exotic
plant species

As reported by volunteers /
public or noted by staff and
enforcement personnel.
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Manage use
Redirect use
Limit use
Education of user
groups
Signage
Physical barrier
Enforcement
Rehabilitate
Resource
Manage occurrence
as detailed in APBP
Weed Plan

Table 5 (Cont.).
Medium Sensitivity
Resource Zone Indicator

Standard

Monitoring Frequency

Management Actions

Trail Compaction and / or
Erosion

Water gullying more than 2
inches deep from any one
weather event.
More than 2 inches of soils
lost within 3 years.

Biannually walk trails.

Trail Width (tread) is
expanding beyond
established standard tread
width

10’ maximum tread for trails
that also serve as firebreaks
and will need to be drivable
with a truck for Preserve
management purposes; 6’
maximum for non-driveable
trails

Once each season; four times
annually








Vegetation disturbance
along trails

Vegetation impacted no more
than 5’ beyond trail centerline
for drivable trails; 3’ on nondrivable trails

Once each season; 4 times
annually







Education of user
groups
Physical barrier
Enforcement
Signage
Rehabilitate resource

Encounters between
recreational visitors

No more than 3 encounters
with other groups within one
visit.

Monthly





Manage use
Redirect use
Limit use

Evidence of any illegal use
per APBP rules and
regulations*

Illegal use per APBP rules and
regulations not to exceed 5
reports annually.

As reported by volunteers /
public or noted by staff and
enforcement personnel.




Enforcement
Education of user
groups
Signage
Physical barrier
Rehabilitate resource
Seasonal trail / area
closure
Enforcement
Signage
Manage occurrence
as detailed in APBP
Weed Plan

Wildlife mortality

Presence of priority exotic
plant species

Monitoring stations along
trails, annually.

No more than 5 carcasses per
1000 feet of trail.
(ex: buckmoth larvae crushed
on trails)
An exotic plant is observed
that was not noted the previous
season or an exotic plant is
noted in a new location.
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Monthly, weekly or daily,
especially during critical life
stages for rare, declining, and
vulnerable APB species.
Annual presence / absence and
distribution survey














Install waterbars
Refill area w/ sand
Reroute trail
Close trail
Enforcement
Resolve issue causing
trail expansion
Physical barrier
Signage
Enforcement
Rehabilitate resource

Table 5 (Cont.).
High Sensitivity Resource
Zone Indicator

Standard

Monitoring Frequency

Management Actions

Evidence of any illegal use
per APBP rules and
regulations*

Illegal use per APBP rules and
regulations not to exceed 3
reports annually.

As reported by volunteers /
public or noted by staff and
enforcement personnel.







Encounters between
recreational visitors

No more than 1 encounter with
another group within 1 visit.

Trampling / soil disturbance

Trampling of vegetation
and/or surface litter or soil on
more than 1 square meter.

As reported by volunteers /
public or noted by staff and
enforcement personnel.
Monthly, weekly or daily,
especially during critical life
stages for rare, declining, and
vulnerable APB species.










Presence of priority exotic
plant species
Illegal path construction and
use

An exotic plant is observed
that was not noted the previous
season or an exotic plant is
noted in a new location.
An illegal path is found with
evidence of regular public use
including trampling, erosion,
or other vegetation or soil
disturbance



Manage occurrence
as detailed in APBP
Weed Plan

Once each season; 4 times
annually





Enforcement
Rehabilitate resource
Improve nearby legal
trail definition and
marking
Education of user
groups
Physical barrier
Signage



Standard

Evidence of any public use

Any evidence of use by
preserve visitors

Manage use
Redirect use
Limit use
Enforcement
Rehabilitate resource
Education of user
groups
Physical barrier
Signage

Annual presence / absence and
distribution survey



Off - Limits Resource Zone
Indicator

Enforcement
Education of user
groups
Signage
Physical barrier
Rehabilitate resource

Monitoring Frequency

Management Actions

Monthly, weekly or daily,

Enforcement
especially during critical life

Signage
stages for rare, declining, and

Physical Barrier
vulnerable APB species.
* See Appendix A – Education through law enforcement on a regular and consistent basis is critical to long term protection of the
Preserve.

A. Albany Pine Bush Preserve Multi-Use Trail Review and Development Standards
In an effort to minimize the recreational and educational stresses associated with public use of the
Preserve and the Preserve trails, while allowing for an acceptable level of controlled and
appropriate public use, the following trail review and development standards have been established
for the Albany Pine Bush Preserve. These standards will be used at least every five years to
review the existing trails of the Preserve. They will also guide the review process for any new
trails that are proposed for the Preserve.
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1. Review of Existing Preserve Trails & Proposed Conceptual Revised Trails
"A trail that is contributing to the sustainability of an area is meeting people's fundamental
desire to experience nature while not compromising the ecological integrity of the area. This
implies careful planning of trails so that they do not seriously degrade biodiversity”
(Macdonald 1998).
The existing Albany Pine Bush Preserve official multi-use trail network will be reviewed by
the Commission every five years to ensure that the following objectives are being met.
a.

Provide access along at least one Preserve trail to each Resource Experience Opportunity
Area or ―
room.‖ As described earlier in this plan the quality of the visitor experience and
the opportunity to experience these different spaces is an objective of this plan. Visitors
will have access to trails in most regions of the Preserve as appropriate to provide
opportunity for these experiences. However, not all experience rooms will necessarily be
available on each trail or within every region of the Preserve.

Table 6 – Resource Experience Opportunity Areas found in each Preserve Region
Region

Total Acres

Karner
Barrens
East

293

Karner
Barrens
West

Resource Experience
Opportunity
Areas (REOA’s) in this
Preserve region.

# of REOA’s
(24 max)

REOA’s not in this
Preserve region

1,2,3,4,6,8,10,11,12,15,16,
17,18,19,21,22,23,24

18

5,7,9,13,14, 20

100

2,3,4,10,16,17,21,22,23

9

1,5,6,7,8,9,11,1213,
14,1518,19,20,24

Blueberry
Hill
East/West

195

1,2,3,4,9,10,12,15,16,17,
18,19,21,22,23,24

16

5,6,7,8,11,13,14,20,

Kaikout
Kill
Barrens

92

1,2,3,4,5,9,10,13,14,15,17,
22

12

6,7,8,11,12,16,18,
19,20,21,23,24

Great Dune

450

22

8,20

Madison
Avenue
Pinelands

251

1,2,3,4,5,6,7,9,10,11,12,
13,14,15,16,17,18,19
21,22,23,24
1,2,3,4,5,9,10,13,14,
15,16,17,21,22,23

15

6,7,8,11,12,18,19,20
,24

Kings
Highway
Barrens
Rapp
Barrens

621

1,2,3,4,5,6,7,8,9,10,11,12,1
5,16,17,19,21,22,23,24

20

13,14,18,20

164

1,2,3,4,5,6,7,9,10,17,19,21,
22,23,

14

8,11,12,13,14,15,16,
18,20,24
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Rensselaer
Lake
Preserve
and Park
West of
Morris
Road***
Trailer
Park to
Rapp Road
Siver / Old
State Road
area
TOTALS

68

1,2,3,4,5,6,9,10,17,19,20,2
3

12

7,8,11,12,13,14,15,1
6,18,21,22

218

1,2,3,4,5,6,7,9,10,11,12,16,
17,19

14

102

No trail current
Landfill mitigation trail??

13,14,15,18,20,21,2
2,
23,24

454

1,5,6,9,10,11,12,13,14,17,2
3,24

12

2,3,4,7,8,15,16,18,1
9,20,21,22

3008

Resource Experience Opportunity Areas, descriptions begin on p. 15
1. Appalachian oak-pine forest
2. Pitch pine – scrub oak barrens
3. Pitch pine – scrub oak thicket
4. Pitch pine – scrub oak forest
5. Pine – northern hardwood forest
6. Red maple hardwood swamp
7. Shallow emergent marsh
8. Pine barrens vernal ponds
9. Successional northern hardwoods
10. Successional southern hardwoods
11. Successional old field / Brushy cleared land
12. Savannah restoration sites
13. Ravine
14. Ravine Rim
15. Dune Ridge/Top
16. Frost pocket
17. Trail or unpaved road
18. Sand mine/dune cut
19. Ponds, lakes
20. Rensselaer Lake Park (Fuller Rd)
21. Mowed area
22. Burned area
23. Invasives treatment area
24. Cleared forest area

b.

c.

Reduce fragmentation by reviewing trails that bisect larger otherwise trail free Preserve
areas. Some trails may need to be eliminated or rerouted to reduce the fragmentation of
the site, creating larger areas that are not regularly visited by recreational and educational
visitors on an official trail (Figures 11 & 12).
Eliminate overlapping zones of influence – The zone of influence of some trails may
either overlap with the zone of influence of another trail or the zone of influence of a
road, railroad, or other fragmenting feature. Roads and railroads have also had a 75
meter zone of influence applied to them in this plan although the zone of influence for
these use types is often considered to be much greater than the zone of influence for a
trail. Trails or portions of trails could be modified or eliminated in these areas. Trails
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could also be rerouted within the zone of influence of a road to take advantage of the
already highly influenced area and keep the trail out of the more interior portions of the
Preserve. Trails should be consolidated whenever possible (Figures 7, 10, 11 & 12).
2. Albany Pine Bush Preserve Trails Analysis –
The existing Albany Pine Bush Preserve trail network has been reviewed using the standards found
in this RPVEV including the rationale for patch size and core area as described in the Albany Pine
Bush Pine Barrens Viability Assessment (Bried and Gifford, 2008). Based on this review an
analysis of the existing and conceptual revised trail systems along with corresponding maps are
provided to illustrate what the application of this RPVEV may look like when applied to the
existing Preserve trail system and the Preserve as a whole. The conceptual revised trail system
serves to visually clarify the trail review and development standards as they would be applied to
the Preserve (Figure 8). Further revisions and review of the conceptual revised trail system may be
needed and changes may be made. The revised trail system would be implemented over a period
of years with changes being phased in either by region or trail within the Preserve. Also, some of
these trail recommendations as illustrated in figure 8 would require trail easements or acquisition
of properties currently under private or corporate (ROW’s) ownership to be fully realized.
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Table 7 – Trails Analysis of Existing Trails and Conceptual, Revised Trails
Preserve
Region

Total
Acres in
Preserve
Region

Total current
“Core Area”
acres*

Total
proposed
“Core Area”
acres*

Increase/
decrease
in “Core
Area”
acres

Karner Barrens
East
Karner Barrens
West
Blueberry Hill
East/West
Kaikout Kill
Barrens
Great Dune

293

66

106

+40

100

8

17

195

27

92

Current
largest
patch in
acres

Proposed
largest
patch in
acres

Increase/
decrease
in largest
patch size
in acres

Current
trail miles

Proposed
trail miles

33

81

+48

3.9

3.16

-.74

+9

6

16

+10

1.4

0.7

-0.7

66

+39

4

50

+46

2.8

2.6

-0.2

11

23

+12

6

21

+15

1.4

0.8

-0.6

450

166

220

+54

34

149

+115

4.6

3.5**

-1.1

Madison Avenue
Pinelands
Kings Highway
Barrens
Rapp Barrens

251

72

78

+6

8

40

+32

1.5

1.8**

+0.3

621

275

210

-65

160

131

-29

1

2.2^^

+1.2

164

38

51

+13

33

48

+15

1.4

1.7

+0.3

Rensselaer Lake
Preserve and Park
West of Morris
Road***
Trailer Park to
Rapp Road
Siver / Old State
Road area
TOTALS

68

12

12

0

12

12

0

.87

.37

0

218

108

101

-7

24

24

0

0

1.2^^

+1.2^^

102

16

16

0

16

16

0

0

0

0

585

360

288

-77

107

67

-40

0

2.6

+2.6

3139

1159

1188

+29

18.8

20.73

+2.36

*acres not within any 150-meter road Zone of Influence (ZOI), 75M trail ZOI or 150 M Railroad ZOI.
**Portions of these trails are in the National Grid PROW, not on Preserve lands
*** Non-contiguous Preserve parcels west of Morris Road and North of the NYS Thruway.
^This number represents the largest contiguous patch in a given region of the Preserve that is unaffected by a ZOI
from either roads or trails.
^^Not all proposed trails in this area are on lands currently owned as part of the Preserve. Some proposed trail is also
on Utility ROW’s.

A number of figures (maps) are provided at the end of this RPVEV to illustrate the concepts
of fragmentation and the zone of influence as applied to the Preserve. Additional maps show
the fragment size changes based on the proposed conceptual revised trail system, specifically
the increase in the size of many core areas, particularly in some of the highest quality pine
barrens portions of the Preserve. Also shown is the proposed conceptual revised trail system
total miles of trails which, if fully implemented, would increase from 18.8 to 20.73 miles.
This trail concept also incorporates Preserve end to end trails both north and south of the
NYS Thruway. See Figures 5 through 13.
Figure 5 – APBP existing trail network – this map shows the 18.8 miles of trails that
currently exist in the Preserve.
Figure 6 – APBP existing trail network with a 75M zone of influence applied to each side of
the trail.
Figure 7 – APBP existing trail network with a 75 meter zone of influence applied to each
side of the trail AND a 150 meter zone of influence applied to all roads and railroads in the
Preserve.
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Increase/
decrease
in trail
miles

Figure 8 – APBP proposed conceptual revised trail system with locations of existing, new,
ROW, private, road-crossing trails indicated.
Figure 9 – APBP proposed conceptual revised trail system with a 75 meter zone of influence
applied to each side of the trail.
Figure 10 – APBP proposed conceptual revised trail system with a 75 meter zone of
influence applied to each side of the trail as well as a 150 meter zone of influence applied to
all roads and railroads in the Preserve.
Figure 11 – APBP proposed conceptual revised trail system with trails to be closed indicated.
Figure 12 – APBP proposed conceptual revised trail system and largest core area changes
before/after trail system changes.
3. Trails Development Standards – The following questions provide guidance in
determining if an existing trail or proposed new trail is appropriately located. Questions
with a "no" answer must be reviewed and alternatives proposed as part of the
determination of trail appropriateness.
a.

Does the trail avoid fragmenting an otherwise large, contiguous portion of the
Preserve into smaller areas? (Trails along edges are generally more appropriate than
a trail through the center of an area).

b.

Does the zone of influence of the trail (75 meters from trail center to each side, 150
meter-wide corridor total) avoid overlapping with the zone of influence of other
trails along more than 90 percent of the trail length?

c.

Does the trail avoid crossing or otherwise impacting habitat that is ranked high or
very high in Table 1, column titled Relative Importance of an Area Related to
Preserve Purpose?

d.

Does the trail avoid crossing or paralleling a stream or otherwise impacting a
riparian area?

e.

Does the trail use existing disturbance patterns for its location (old sand road,
powerline right-of-way, firebreak, etc.) and is that the desired location as well?
Specify percent of proposed trail not using existing disturbance patterns and
requiring new construction.

f.

Does the trail provide access to one or more Resource Experience Opportunity
Areas that cannot already be experienced along another trail elsewhere in the
Preserve? Describe.
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g.

Does the trail fulfill a social, educational, or other special need that is not already
met elsewhere in the Preserve? Describe.

h.

Is there a plan and resources for long-term maintenance of the trail?

i.

Does the trail also allow for motorized Preserve management access (multipurpose)?

j.

Does the trail adhere to accepted trail planning and management principles
(described below)?

k.

Does the trail allow for or incorporate the removal of another trail elsewhere in the
Preserve or does the trail effectively combine two or more other trails with a
cumulative "no net gain" in miles of trails for the Preserve.

l.

Does the trail and its future usage avoid impacting areas of the Preserve important
to traditional uses (such as hunting and trapping) which can be sensitive to even low
levels of human use?

4. Trail Planning and Management Principles
The following planning and management principles will be employed when constructing
any new trail or repairing or reviewing any existing trail in the Preserve.
a.

Wildlife Sensitive Trail Planning Principles (Macdonald 1998)
1. Consider the zone of influence of the trail and the areas being influenced
2. Keep unfragmented, trail-free habitat areas as large as possible
3. Route trails around edges rather than through undisturbed habitat
4. Avoid small patches of quality habitat
5. Run trails outside of riparian areas
6. Minimize stream crossings
7. Maximize stream buffers
8. Avoid areas known to contain threatened or endangered species
9. Work with existing patterns of disturbance
10. Weigh the alternatives carefully
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11. Concentrate recreational use rather than dispersing it
b.

Trail Planning General Principles for Sustainable and Aesthetic Trail
Construction (Fink et. al. 2001, Anon. 2001)
1. Eliminate the potential for erosion by avoiding steep areas where erosion could
become a problem. Grades along trails should not exceed 10 percent and
between zero and five percent is best.
2. Minimize soil disturbance to allow plants and animals the best chance for
survival.
3. Use correct and aesthetic pruning for removal of tree limbs.
4. Minimize drainage problems by removing water at the first opportunity.
5. Maintain existing drainage patterns; do not force nature.
6. Outslope the trail to dispose of sheet drainage; accurately shape backslope to
prevent erosion.
7. Attain proper slope and compaction through a detailed analysis of on site
conditions during wet and dry periods.
8. Where appropriate narrow the clearing width by leaving brush close to the trail’s
edge; excessive clearing allows bicycles to travel faster and leave the trail when
cornering.
9. Trails should be cleared to a height of 10 to 12 feet to allow horseback riding and
to accommodate drooping branches heavy with rain or snow.
10. Wide, gentle curves with good forward sight distances are critical for safety,
aesthetically pleasing, and easier to maintain.
11. Whenever possible provide forward sight distances of 100 feet (50 feet
minimum) because the trail will be shared by hikers, equestrians and bikers.
12. Keep water crossings to a minimum and avoid wet areas and slopes.
The Commission may, based on the standards and principles above, determine that it
is necessary to close, re-route, or add some trails in the Preserve. All trails under
consideration for closure as well as any newly designated official trails would be
phased in over time so visitors may be made aware of the need to close some trails
and/or open others.

47

5. Future New Trails –
As additional land is added to the Preserve, continuing toward a goal of 4,610 acres, the
opportunity will potentially exist for additional trails to be designed and constructed in
the Preserve. These trails could either connect existing loop trails to provide end-to-end
Preserve travel, or serve as new loop trails in areas that are currently without trails. Some
possible new trails are shown on the trails analysis maps described in more detail in the
trails review previously described. New trails could also connect to trails outside of the
Preserve, allowing for greater overall regional recreation and transportation opportunities
(Figure 8).
Within the various regions of the Preserve, as defined by roads such as the New York
State Thruway and New Karner Road (Route 155) that fragment the Preserve into
regions, a variety of visitor experience opportunities currently exist. For example,
regions with no official trails may provide opportunity for more solitude for those
comfortable without wayfinding devices such as marked trails. Regions with longer trail
loops provide a different opportunity and experience than those regions where shorter
loop trails are provided, such as the future discovery trail, a trail associated with the
Albany Pine Bush Preserve Discovery Center.
The trail development standards and management principles outlined above will be used
to consider each new trail, whether proposed internally by Commission staff or externally
by an individual or organization. All trail construction within the Preserve is the
responsibility of the Commission and will be supervised by Commission staff to ensure
that the standards are followed and that overall trail design and construction are
appropriate.

Elements 8 & 9: Monitor Resource and Social Indicators and Take Management
Action
Elements 8 and 9 shift the focus from planning to implementation. The indicators identified are
monitored and decisions are made as to what, if any, management action is warranted.
Commission staff and volunteers will monitor resources and social indicators as described in this
plan. Data from this monitoring process provides the feedback and documentation necessary so
that appropriate management actions as described above can be implemented.
Monitoring may indicate one or both of the following situations requiring management action.
1. Deterioration – Management action required based on deteriorating resource or social
conditions that are moving toward the standard but have not yet reached it. Management
action could be initiated to slow or reverse the trend before it reaches the standard and
possibly requires a more drastic management action.
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2. Out of Standard – Management action required because the resource or social condition has
gone below (or above) the pre-determined standard and the conditions are unacceptable.
Management action may need to be more drastic to restore and maintain acceptable
conditions.

Albany Pine Bush Preserve Resource Protection and Visitor
Experience Vision Recommendations and Conclusions –
The Albany Pine Bush Preserve is a wonderfully unique natural area that serves as a recreational
and educational resource in the Capital District of New York State. People have enjoyed and
will continue to enjoy the Albany Pine Bush Preserve for years to come, especially because it is
protected and properly managed. Protection of this resource is the primary goal of the
Commission and this includes managing all public use of the Preserve.
This plan recommends that the monitoring and management actions within this plan be initiated
upon approval of the plan by the APBPC Technical Committee and final approval by the APBP
Commission. The following recommendations will be initiated within the five years following
Commission approval:


The existing Preserve trail system and associated infrastructure will be reviewed based on
the standards described in this plan. Necessary changes will be implemented.



Legal, off-trail public recreational and educational Preserve activities will be reviewed,
particularly as they relate to federally endangered species occupied habitat, consistent
with the Endangered Species Act.



Monitoring of the resource zones will be implemented at the frequencies recommended
by the plan and the necessary management actions will be implemented if necessary.



The RPVEV will be reviewed on the same five year cycle as the APBP Management
Plan. This regular review will consider if the RPVEV is still effectively protecting the
natural resources of the Preserve as intended while also providing Preserve recreational
and educational users with the experiences and opportunities outlined in this plan. Any
necessary revisions could be made at this time.



Consistent enforcement of the Preserve rules and regulations will continue to be a
Preserve protection priority with additional enforcement capacity needs considered.



Continue to explore the feasibility of linking the Albany Pine Bush Preserve with other
paths and trails within the regional context.

The RPVEV process described in this document provides a useful management tool for the
Commission as it seeks to fulfill its responsibility to protect and manage a landscape of rare and
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endangered natural communities and species while allowing controlled and appropriate use of
the Preserve for recreational and educational purposes. This plan, along with the associated
monitoring and management actions, will guide future management actions and allow visitors to
enjoy this natural area while minimizing the potential negative impacts that recreational and
educational use can have on the unique and threatened resources of the Albany Pine Bush
Preserve.
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INTRODUCTION:
The Albany Pine Bush represents one of the best remaining examples of an inland pitch
pine-scrub oak barrens, and is home to a variety of rare plants and animals including the
Karner blue butterfly (Lycaeides melissa samuelis). Created by the New York State
Legislature in 1988, the Albany Pine Bush Preserve Commission is charged with
protecting and managing a viable Pine Barrens ecosystem.
Research, inventory and monitoring programs are essential to assessing community status
and the progress of management actions toward achieving the ecological goals and
objectives outlined below. Monitoring rare communities and species is intended to
document changes in distribution and abundance over time and/or as a result of
management activities. For instance, Karner blue butterfly numbers have been monitored,
according to specified protocols, to determine changes in numbers from year to year and
to identify changes in the locations of sub-populations. Inventory efforts represent
searches for species and natural communities and to provide documentation on their
status. Most community inventory work in the Albany Pine Bush has been completed,
though some rare species, historically identified in the Pine Bush, are still being sought.
Research involves specific studies to expand our understanding of the biology of
organisms and ecological processes that maintain communities and habitat. A variety of
research projects have been undertaken at the Albany Pine Bush, described below, which
build upon each other and contribute to setting a research plan for the next decade. In
some instances research may require extensive literature reviews and not necessarily
require additional field studies. Literature describing the influence of herbivory on the
establishment of invasive plants, for example, may be readily available and applicable to
the Pine Bush.
This research, inventory, and monitoring plan was prepared as a dynamic tool to guide
applied scientific work within the Albany Pine Bush Preserve over the next five years.
The objective of this plan is to identify and prioritize information needed to evaluate the
ecological condition of the Preserve and direct Preserve management. Commission
staff alone will not have the capacity to accomplish everything described within this plan.
It is our intention, however, that while certain projects will be completed by the
Commission, this plan will also be a guide for partner agencies, organizations, and
academic institutions interested in advancing Preserve science and conservation.
Specific Preserve Management Goals and Objectives as outlined in the 2002
Management Plan and Environmental Impact Statement that warrant research and
monitoring are:
Goal 1) Protect and manage an ecologically viable inland pitch pine-scrub oak barrens
community capable of supporting a viable Karner blue butterfly population.
Objectives:
1.
Acquire the necessary acreage to obtain a minimum of 2,000 acres of pitch
pine-scrub oak that can be managed by fire.
2.
Restore and maintain the natural plant and animal species composition of the
pitch pine-scrub oak community, by continuing and expanding the Preserve
ecological management programs.
3.
Maintain a viable population of Karner Blue Butterflies defined as having a
95 percent probability of persistence to 100 years.
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Goal 2) Protect and manage linkages.
Objectives:
1.
To the greatest extent possible reduce or eliminate existing fragmentation of
conservation targets (rare communities and populations of rare species).
2.
Protect and manage linkages between disjunct populations of Karner blue
butterfly to other populations in the Preserve.
3.
Identify suitable habitat for translocation of Karner blue butterflies to
establish the required number of new sub-populations to achieve Federal/
State recovery goals for the species.
Goal 3) Protect and manage significant natural resources.
Objectives:
1.
Acquire, restore, and manage lands necessary to protect the remaining
isolated Karner blue butterfly sub-populations.
2.
Monitor and manage the Preserve’s fish and wildlife resources to maintain
populations that are compatible with the desired level of extractive and nonextractive human use.
3.
Protect and manage wetlands, streams, and ravines that provide habitat for
rare and locally important species.
4.
Maintain the hydrologic processes that sustain the pine barrens vernal ponds.
Goal 4) Maintain and enhance public access to the Preserve
Objectives:
1.
2.
3.
4.

5.

Maintain a system of trails to accommodate a variety of appropriate
recreational uses.
Explore opportunities for appropriate trails on existing and newly acquired
Preserve lands.
Provide opportunities for public observation, appreciation, and/or use of
ecological/wildlife resources, without adversely impacting those resources
and in accordance with NYSDEC rules and regulations.
Segregate incompatible uses and restrict particularly damaging uses from
those areas of the Preserve that are most sensitive. Remove inappropriate or
unnecessary trails from ecologically sensitive areas. Explore opportunities
for relocating these trails to areas that can better tolerate recreational
pressure.
Monitor use and enforce rules designed to control unauthorized or
inappropriate uses such as dumping, the use of off-road vehicles, or
trespassing on adjacent private property.
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Goal 5) Enhance and expand educational and outreach efforts.
Objectives:
1. Create a greater public awareness and appreciation of Pine Bush ecology and
Preserve management through expanded educational opportunities and programs.
2. Increase the visibility and image of the Preserve and continue to develop a sense of
stewardship on the part of the public.

Past Research, Inventory, and Monitoring
A great deal of research, inventory, and monitoring has been conducted in the Albany
Pine Bush. The cumulative effort has built the current scientific understanding of the
Preserve, and has formed the basis for its management. The monitoring, research, and
inventory plan is focused on filling the gaps in scientific knowledge, but a detailed
summary of previous work is beyond its scope. A list of representative works is provided
at the end of this document, and we encourage readers to consult Barnes (2003) for an
excellent overview of Albany Pine Bush natural history.
Recommended Monitoring, Research, and Inventory 2010-2015
MONITORING:
Management: Monitoring is needed to evaluate the effectiveness of management
activities in meeting objectives described above. While great progress has been made
with prescribed burning, silviculture, restoration planting, and controlling invasive
species, more work is needed to critically evaluate preserve management, recreation,
education, and outreach practices.
Priority tasks include:
 Track key viability components described in the Albany Pine Bush Pine Barrens
Viability Assessment (Appendix B), specifically:
o size and extent of pitch pine-scrub oak barrens including total area, patch
size, core area, and amount of suitable Karner blue butterfly habitat;
o fragmentation and edge effects including patchiness, patch isolation
distance, and perimeter/area ratio;
o prescribed fire regime including area burned, return interval, and
seasonality;
o biotic patterns including distribution and abundance of native and nonnative plant and animal species.
 Develop an analysis framework to evaluate landscape-level and plot-specific
vegetation change (Appendix B).
 Compare floristic quality and conservatism of managed vs. unmanaged areas and
over time in established plots (Appendix B).
 Assess spatial and temporal recruitment patterns of pitch pine.
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Incorporate the New York Invasiveness Ranking Protocol into preserve-wide
assessment of invasive plants (Appendix B).
Critically evaluate biological, chemical, mechanical, and pyric alternatives to
controlling overabundant plant species such as oriental bittersweet, aspen, and scrub
oak.

Karner Blue Butterfly and Inland Barrens Buckmoth: Monitoring the distribution
and abundance of these species will continue to determine both changes in their status
and the effectiveness of habitat management activities.
Priority tasks include:
 Estimate the size and distribution of Karner blue and Buckmoth populations.
 Evaluate competing methods for estimating size and indexing change in Karner blue
populations.
 Conduct count-based population viability and trends analyses for the Karner blue.
 Continue to implement Karner blue habitat monitoring, especially in restoration
patches, and improve the statistical efficiency of lupine abundance estimation.
 Track the distribution of buckmoth populations and establish transect surveys for
buckmoth larval clusters.
Other Wildlife Monitoring: Regular breeding bird surveys as well as periodic surveys
for amphibians, reptiles, mammals, and invertebrates are recommended to assess changes
in wildlife population composition and distribution. These surveys will be designed to
correlate populations with plant communities so that changes in species populations can
be used to indicate potential and actual changes in the status of ecological communities.
This will require simultaneous quantitative descriptions of wildlife populations and their
habitat.
Specific monitoring and analysis is needed to identify:









Easily monitored species indicative of a) habitat types and conditions, b)
management progress, c) spatial or trend patterns of difficult-to-monitor species.
The current breeding bird species diversity and distribution throughout the Preserve.
Migratory bird diversity and value of the Preserve as a migratory stop-over.
Prairie warbler reproductive success and relationship to source-sink dynamics.
The species diversity and distribution of mammals (carnivores and herbivores) in the
Preserve.
The species diversity and distribution of reptiles and amphibians in the Preserve.
The species diversity and distribution of insects in the Preserve.
The potential for successful reintroductions of the regal fritillary butterfly and ringed
boghaunter dragonfly.

GIS-Based Monitoring: The recently completed Albany Pine Bush Pine Barrens
Viability Assessment (Appendix B) is intended as a framework to measure ecological
conditions and restoration progress and will require extensive GIS-based analyses.
Priority tasks include:
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Assess Preserve-wide cover of aspen and black locust relative to suggested viability
thresholds.
Track relative cover of pine barrens forest versus pine barrens shrubland across the
preserve.
Measure overall amount, core area, patchiness, patch sizes, patch isolation distances,
and perimeter/area ratios for pine barrens habitat.
Conduct detailed ecological integrity assessment similar to that being used in the
New Jersey Pinelands, which will help evaluate current APB management-area and
zoning designations and help with developing habitat conservation plans for
wetlands.

RESEARCH:
Fire Regimes: Given what has been learned about fire management, it will be important
to expand on the relationship of different fire regimes (frequency, seasonality, etc) on
achieving management objectives.
Specific research is needed to evaluate:
 The response of both woody and herbaceous species to dormant vs. growing season
burns, especially given the different impacts of fires observed during the dormant and
growing seasons to litter and organic layers of the soil.
 The characteristics (intensity, severity, season) of fires that foster the successful
recruitment and establishment of pitch pine, scrub oak, heath species, lupine, and
other nectar sources.
 The effects of fire on other Preserve plant communities including wetlands (vernal
ponds, shallow emergent marshes), Appalachian oak-pine, and pine-northern
hardwood forests, particularly with respect to oak regeneration.


The effects of fire on the availability of nitrogen and other nutrients and how the
relationship of fire and nutrient availability affects the long-term maintenance of
barrens communities.

Habitat Restoration & Fragmentation/Urbanization: Research is needed to evaluate
the effects of habitat restoration and habitat fragmentation on plant and animal species
recruitment, diversity, and movement patterns. It is recommended that specific research
initially investigate the effects of fragmentation on rare species whose population
dynamics operate at the patch level.
Specific research should address:
 Assumptions underlying the attributes, indicators, and thresholds proposed in the
Preserve viability assessment regarding fragmentation (Appendix B).
 How future landscape-scale vegetation cover and composition may look, as predicted
by computer modeling (LANDIS or STELLA), under competing threat (climate
change, urbanization) and management scenarios.
 Spatial and temporal recruitment patterns of pitch pine, including the influence of
herbivory.
 Appropriate methods for native plant establishment on closed portions of the Albany
landfill.

6



Appropriate methods for native plant restoration in areas dominated by invasive
species (locust and aspen clones, abandoned agricultural fields).



Species survival and movement in pitch pine-scrub oak patches of varying sizes and
distances to the nearest patch.
The extent of barriers, particularly roads, to species movement.
Invasibility of pine barrens patches based on size, distance to propagule sources, and
other factors.
FRAGSTATS analysis to quantify in detail the fragmentation and urbanization
context of the Preserve.
Impacts of light pollution on nocturnal Species of Greatest Conservation Need and on
our ability to conduct rare moth surveys as part of pine barrens viability assessment
(Appendix B).






Herbivory: Deer have been identified as a threat to the Preserve in that they have been
shown to reduce the ability of component plant species to reproduce (Section IV). Small
mammals also impact plant species regeneration. Woodchucks and rabbits have been
observed browsing on both pitch pine and lupine, and rodent populations have been
shown to impact pitch pine and scrub oak regeneration in the New Jersey Pinelands
(Unnasch 1990).
Specific studies are needed to determine:
 The impacts of herbivory on woody and herbaceous species recruitment and
establishment.
 The interaction between herbivory and ecological management, (i.e., does Preserve
management facilitate herbivory?)
Recreational User Impacts: As improved education and outreach efforts increase the
number of visitors using the Preserve, the direct and indirect impacts of visitation will
also increase. Information is needed to evaluate those effects.
Specific research is needed to determine:
 The number of current visits within specified areas of the Preserve.
 The relationship of visitor use to invasive species abundance (e.g., people as vectors).
 The direct impacts of visitors to soils and vegetation along trails.
 The impacts of visitors on wildlife populations (e.g., increased numbers of generalist
species and decreased numbers of rare, conservative species), including the trail zone
of influence (Appendix B) in different habitat types.
Vernal Ponds, Sedge Meadows, and Red-maple Hardwood swamps:
Basic information is needed on the hydrology, fire regime, and water chemistry of vernal
ponds, sedge meadows, and red-maple hardwood swamps.
Specific research is needed:
 Distinguishing characteristics of pine barrens vernal ponds, such as plant indicator
species, especially quantifying differences with common vernal pools.
 Diversity patterns of wetland-dependent fauna, especially the charismatic taxa (birds,
amphibians, reptiles, dragonflies, damselflies).
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Relative influence of landscape vs. site management in controlling (predicting) the
occupancy of herpetofauna and Odonata.



Seasonal and interannual hydroperiods of vernal wetlands, and the relationship of
surface to groundwater flows.
Effects of fire on plants and animals that use these wetlands. A pollen core or
charcoal dating may help determine historic fire frequency.
Vernal wetland water chemistry (macro- and micro-nutrients, pollutants, etc.).




Frost Pockets: Information is needed on seasonal microclimate dynamics, size,
distribution, and species composition of such areas as well as whether they can provide
potential habitat for rare species like the Karner blue butterfly.
Social Research: Statistically valid surveys are needed to evaluate understanding and
attitudes of Preserve neighbors and visitors to Pine Bush ecology, management
techniques (including fire), and actions of the Commission to protect and manage the
Preserve.
Additional Threats: Research to investigate and monitor the status of threats to
conservation targets is also highly recommended.
INVENTORY
Past inventories have been invaluable to management and protection planning. However,
some are more than a decade old or based on outdated information (e.g., aerial
photographs). Here is a list of priority inventory tasks:











Mapping and documentation of invasive species throughout and surrounding the
Preserve.
Mapping and documentation of natural communities and cultural (human) land uses
using standard methods of the New York Natural Heritage Program and current aerial
photography (last completed in 2003).
Mapping of locations of rare species.
Mapping of locations of historic, current, and potential habitat for rare, declining, and
vulnerable species.
Inventory of rare invertebrates to update records described in the 1991 study of the
New York Natural Heritage Program (Schneider et al. 1991).
Inventory of the aquatic and wetland macroinvertebrate fauna.
Surveys directed toward species known to have occurred historically in the Preserve,
such as Malaxis bayardii, Poa paludigina, and Williamsonia lintneri.
Reptile and amphibian species richness and distribution throughout the Preserve (an
update of Hunsinger, 1999).
Surveys of lichens, fungi, and bryophytes of the Albany Pine Bush.
Surveys of soil microorganisms in various plant community types within the
Preserve.

As these are completed, data should be incorporated into a GIS as well as the Heritage
database.
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Creating an Ecological Database
The creation of a Microsoft Access© and Geographical Information System database is
highly recommended to consolidate the growing inventory and management data on
Albany Pine Bush species and communities.
Specific database elements include:
 Mapping and documentation of natural communities and rare species habitat to
identify changes over time.
 Characterization of the variation in structure and composition of natural communities
within the Pine Bush.
 Creation of an associated database on the habitat requirements and life history
characteristics of rare, declining, and vulnerable species that are found within the
Preserve, including those to be tracked as part of monitoring.
 Correlation of spatial and database information by mapping existing and potential
habitat of those species.
 Tracking all aspects of Preserve management (fire, chemical, mechanical, plantings,
etc.).
 Tracking changes in land use–including building permits and site plans–within the
Project Review Area.
This database can be used for habitat management, monitoring and protection planning
by offering managers and researchers an accessible source of information on the
relationship of species to Pine Bush habitat.
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Examples of research, inventory, and monitoring work in the Albany Pine Bush
Barnett, K., and B. Abbuhl. 2007. Ecology and behavior of the eastern hognose snake in upstate
NY. Albany Pine Bush Preserve Commission Internal Report. 17 pages
Beachy, B. 2002. Invading trees and breeding birds in the Albany Pine Bush. M.S. Thesis.
University at Albany, State University of New York, Albany, NY.
Beachy, B.L., and G.R. Robinson. 2008. Divergence in avian communities following woody plant
invasions in a pine barrens ecosystem. Natural Areas Journal 28:395-403.
Benjamins, M. 2003. Effects of shade on the oviposition preferences of the endangered Karner
blue butterfly, Lycaeides melissa samuelis Nabokov. M.S. Thesis. College of
Environmental Science and Forestry, State University of New York, Syracuse, NY.
Bidwell, B., S. Gebauer-Gifford, A. Rudich, and N.A. Gifford. 1998. Short term effects of fire on
wild blue lupine in the Albany Pine Bush Preserve, Albany, NY. Albany Pine Bush
Preserve Commission Internal Report. 17 pages
Bogan, D.A. 2004. Eastern coyote home range, habitat selection and survival in the Albany Pine
Bush landscape. M.S. Thesis. University at Albany, State University of New York,
Albany, NY.
Breisch, K. 2006. Eastern spadefoot toad (Scaphiopus holbrookii holbrookii): Albany Pine Bush
Preserve. Albany Pine Bush Preserve Commission Internal Report. 8 pages
Bried, J.T., T.H. Tear, R.R. Shirer, C.L. Zimmerman, and N.A. Gifford. 2006. Monitoring habitat
quality for Karner blue butterfly recovery in Glacial Lake Albany, New York. Final
report submitted to the New York State Biodiversity Research Institute. 67 pages
Bried, J.T., P. Hunt, and W.B. Worthen. 2007. How often and how long? Studying temporal
survey design for adult odonates. ARGIA 18(4):8-11.
Bried, J.T. 2009. Information costs of reduced-effort habitat monitoring in a butterfly recovery
program. Journal of Insect Conservation 13:615-626.
Bried, J.T., and G.J. Edinger. 2009. Baseline floristic assessment and classification of pine
barrens vernal ponds. Journal of the Torrey Botanical Society 136:128-136.
Bried, J.T. 2009. Restoration monitoring for Karner blue butterfly recovery in New York State:
Final report for grant service contract #C006028. Final report submitted to the New York
State Department of Environmental Conservation – Endangered Species Unit and the
United States Fish & Wildlife Service. 25 pages
Bried, J., and L. Demick. 2009. Chemical alternatives to labor-intensive mechanical control of
invasive aspen in the Albany Pine Bush. Albany Pine Bush Preserve Commission
Internal Report. 2 pages
Bried, J.T., and N.A. Gifford. 2010. Baseline vegetation assessment following mow and herbicide
reduction of overabundant scrub oak. Ecological Restoration (in press).
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DeWan, A.A. 2002. The ecological effects of carnivores on small mammals and seed predation in
the Albany Pine Bush. M.S. Thesis. University at Albany, State University of New York,
Albany, NY.
Droege, M.F. 1996. The seasonal variation in total available carbohydrates in rhizomes of
huckleberry (Gaylussacia baccata) and its implications for fire management. M.S.
Thesis. University of Massachusetts, Amherst, MA.
Finton, A.D. 1998. Succession and plant community development in pitch pine-scrub oak barrens
of the glaciated northeast United States. M.S. Thesis. University of Massachusetts,
Amherst, MA.
Forrester, J.A., D.J. Leopold, and S.D. Hafner. 2005. Maintaining critical habitat in a heavily
managed landscape: effects of powerline corridor management on Karner blue butterfly
(Lycaeides melissa samuelis) habitat. Restoration Ecology 13:488-498.
Fuller, S.G. 2008. Population dynamics of the endangered Karner blue butterfly (Lycaeides
melissa samuelis Nabokov). PhD Thesis. College of Environmental Science and Forestry,
State University of New York, Syracuse, NY.
Gebauer, S.B., W.A. Patterson III, M.F. Droege, and M.M. Santos. 1996. Vegetation and soil
studies within the Albany Pine Bush Preserve: a landscape level approach. Final report
submitted to the Albany Pine Bush Preserve Commission and Holsworth Natural
Resources Center. 31 pages
Gifford, N.A., J.T. Bried, C. Kostrzewski, and G.T. Dooley. 2006. Effects of single-season
mechanical and prescribed fire treatments in restoring inland pitch pine-scrub oak barrens
of the Albany (NY) Pine Bush Preserve. Proceedings of the 3rd International Fire Ecology
and Management Conference, San Diego, CA.
Gifford, N.A., K. Langwig, E. Sinnott, C. Hofmann, and J. Bried. 2008. Karner blue butterfly
population monitoring results – 2008: Albany Pine Bush recovery unit, Albany, New
York. Albany Pine Bush Preserve Commission Internal Report. 48 pages
Gifford, N.A., J.M. Deppen, and J.T. Bried. 2010. Importance of an urban pine barrens for the
conservation of early-successional shrubland birds. Landscape and Urban Planning
94:54-62.
Gill, R.J. 1997.The influences of habitat fragmentation on edge effects in the Albany Pine Bush
preserve. M.S. Thesis. University at Albany, State University of New York, Albany, NY.
Hoven, B.M. 2009. The effect of restoration and maintenance treatments on host plant quality and
natural enemies of the endemic barrens buckmoth, Hemileuca maia Drury (Lepidoptera:
Saturniidae) in a scrub oak-pitch pine ecosystem. M.S. Thesis. College of Environmental
Science and Forestry, State University of New York, Syracuse, NY.
Hunsinger, K.C. 1999. A survey of the amphibians and reptiles of the Albany Pine Bush. M.S.
Thesis. University at Albany, State University of New York, Albany, NY.
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Hunt, D.M. 1996. New York Flora Association (NYFA) base list: flora of Albany Pine Bush.
Final report submitted to the New York Natural Heritage Program and The Nature
Conservancy. 3 pages
Kays, R.W., and A.A. DeWan. 2004. Ecological impact of inside/outside house cats around a
suburban nature preserve. Animal Conservation 7:1-11.
Malcolm, G.M., D.S. Bush, and S.K. Rice. Soil nitrogen conditions approach preinvasion levels
following restoration of nitrogen-fixing black locust (Robinia pseudoacacia) stands in a
pine-oak ecosystem. Restoration Ecology 16:70-78.
Mattox, J.E. 1994. Wetland vascular flora of the pine bush, Albany and Schenectady counties,
New York State, in the 19th and 20th centuries. M.S. Thesis. Bard College, Annandale-onHudson, NY.
McCabe, T. 1993. Albany Pine Bush Project: 1991-1992 Entomological Report. Final report
submitted to the Albany Pine Bush Preserve Commission. 51 pages
Milne, B.T. 1985. Upland vegetational gradients and post-fire succession in the Albany Pine
Bush, New York. Bulletin of the Torrey Botanical Club 112:21-34.
Parry, D. and H.B. Underwood. 2008. Comparing Pollard-Yates and distance sampling for
population monitoring of the Karner blue butterfly in New York. Final report submitted
to the New York State Department of Environmental Conservation – Endangered Species
Unit. 16 pages
Rice, S.K., B. Westerman, and R. Federici. 2004. Impacts of exotic, nitrogen-fixing black locust
(Robinia pseudoacacia) on nitrogen-cycling in a pine-oak ecosystem. Plant Ecology
174:97-107.
Seischab, F.K., and J.M. Bernard. Pitch pine (Pinus rigida Mill.) communities in the Hudson
Valley region of New York. American Midland Naturalist 136:42-56.
Schneider, K., C. Reschke, and S. Young. 1991. Inventory of the rare plants, animals, and
ecological communities of the Albany Pine Bush Preserve. Final report submitted to the
Albany Pine Bush Preserve Commission. 41 pages
Smallidge, P.J., D.J. Leopold, and C.M. Allen. 1996. Community characteristics and vegetation
management of Karner blue butterfly (Lycaeides melissa samuelis) habitats on rights-ofway in east-central New York, USA. Journal of Applied Ecology 33:1405-419.
Zaremba, R.E., and M. Pickering. 1994. Lupine ecology and management in New York State.
Pages 87-93 in D.A. Andow, R.J. Baker, and C.P. Lane (editors) Karner Blue Butterfly: A
Symbol of a Vanishing Landscape. University of Minnesota, Minnesota Agricultural
Experiment Station, Miscellaneous Publication 84-1994.
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Appendix I.
6 NYCRR PART 648
Public Use
of the Albany Pine Bush Preserve

Express Terms
6 New York Code of Rules and Regulations is amended by adding a new Part 648, Public Use of the Albany Pine Bush
Preserve, to read as follows:
Part 648
Public Use of the Albany Pine Bush Preserve
(Statutory Authority: Environmental Conservation Law
section 46-0111(2)(c))
Section
648.1 Applicability
648.2 Definitions
648.3 Permits
648.4 Natural Resource Management
648.5 Recreation and Trails
648.6 Additional Regulated Activities
648.7 Vandalism, Conduct and Compliance Requirement
648.8 Hunting, trapping and fishing
648.9 Offenses; Penalties
648.10 Management Plan
648.1 Applicability.
(a) The provisions of this part apply to lands managed by the Commission which are located in the County of
Albany and within the City of Albany, Town of Guilderland, Town of Colonie, and the incorporated Village of Colonie
and which have either been:
(1) dedicated to the Albany Pine Bush Preserve pursuant to ECL section 46-0107(1)-(4); or
(2) are managed by the Commission as provided in a written agreement pursuant to ECL section 460107(5).
(b) Prohibitions contained in this Part do not apply to Albany Pine Bush Preserve Commission or New York
State Department of Environmental Conservation employees and their designees who are engaged in administrative
activities that are consistent with the goals and objectives of the Albany Pine Bush Preserve Management Plan (see
Section 648.10).
(c) Nothing contained in this Part shall be construed as limiting or interfering with the ability of a public or
private utility (company, service provider, service) to exercise a legal right to access or maintain a facility.
648.2 Definitions.
As used in this part, unless the context otherwise requires:
(a) Albany Pine Bush Preserve Management Plan means a management plan for the Preserve prepared by the
Commission pursuant to ECL section 46-0111 (see Section 648.10).
(b) Bicycle means a vehicle with two or more wheels, a steering handle, a saddle seat or seats, and pedals by
which it is propelled.
(c) Camp means sleeping overnight or use of any shelter including, but not limited to, a tent, motor home, travel
trailer, mobile home, lean-to or a vehicle or vessel used as shelter for sleeping.
(d) Commission means the Albany Pine Bush Preserve Commission as established by Article 46 of the ECL.
(e) Department means the New York State Department of Environmental Conservation.
(f) ECL means the Environmental Conservation Law, chapter 43-B of the Consolidated Laws of New York
State.
(g) Firearm means any weapon from which a shot is discharged by force of an explosive, or a weapon which
acts by force of gunpowder or air, and shall include any weapon capable of being loaded with powder, ball or ammunition,
whether completed, assembled or from which any part or piece has been removed therefrom.
(h) Fishing means the taking, killing, netting, capturing or withdrawal of fish by any means and every attempt to
take or assist another person in taking or attempting to take fish.
(i) Hike means to walk, jog or run for the purpose of recreation or exercise.
(j) Hunt means to pursue, shoot, kill or capture (other than trap) wildlife and includes all lesser acts that disturb,
harry or worry wildlife whether or not they result in taking, and every attempt to take and every act of assistance to any
person in taking or attempting to take wildlife.
(k) Longbow means any bow that is legal for use pursuant to the ECL.
(l) Mechanized Aid means a non-motorized or motorized wheelchair, or similar device, such as a three-wheeled

mobility device designed solely for use by a mobility impaired person for locomotion that is suitable for indoor use in a
pedestrian area as well as outdoors by a person with a disability. A non-motorized or motorized wheelchair is not
considered to be a motor vehicle.
(m) Motor Vehicle means a device for transporting personnel, supplies or material, that incorporates a motor or
an engine of any type for propulsion (except a mechanized aid), and with wheels, tracks, skids, skis, air cushion or other
contrivance for traveling on or adjacent to land, water, ice or snow.
(n) Muzzle loading firearm means a gun which is loaded through the muzzle, having rifling in the barrel,
shooting a single projectile and having a minimum bore of .44 inch.
(o) No hunting zone means a specific part of the Preserve identified by public notice, posted sign or map
published by the Commission where hunting is prohibited.
(p) No trapping zone means a specific part of the Preserve identified by public notice, posted sign or map
published by the Commission where trapping is prohibited.
(q) Path means any unmarked way, including temporary or permanent paths and firebreaks constructed,
maintained, or used by the Commission for Preserve management purposes, including fire management.
(r) Permit means written permission issued by the Commission allowing an otherwise prohibited activity or,
when used for purposes of hunting or trapping only, a valid New York State hunting or trapping license.
(s) Person means any individual, public or private corporation, industry, partnership, association, firm, trust,
estate, municipality or other legal entity.
(t) Pet means any domesticated animal except guide dogs, hearing assistance dogs or helper dogs.
(u) Pistol means a firearm, as defined in section 180.3 of this Title, intended to be aimed and fired with one
hand, having a barrel length not exceeding 16 inches.
(v) Preserve means the Albany Pine Bush Preserve, including all lands and waters dedicated to preservation
pursuant to ECL section 46-0107(1)-(4) and lands and waters subject to a written agreement pursuant to ECL section 460107(5).
(w) Restricted hunting zone means a specific part of the Preserve identified by public notice, posted sign or map
published by the Commission where hunting is subject to special restrictions.
(x) Restricted trapping zone means a specific part of the Preserve identified by public notice, posted sign or map
published by the Commission where trapping is subject to special restrictions.
(y) Rifle means a firearm using metallic cartridges and a barrel length of at least 16 inches with rifling in the
barrel.
(z) Rubbish means any discharged garbage, sewage, metal, plastic or glass, yard waste, construction and
demolition materials, sand or soil, abandoned property, motor vehicles, organic or inorganic waste, paper, litter or other
nauseous, offensive or noxious material.
(aa) Shotgun means a firearm with a barrel length of at least 18 inches that uses shells that are nonmetallic
except for the base.
(bb) Structure means any object constructed, installed, placed or parked on land to facilitate land use,
development or subdivision, such as buildings, mobile homes, sheds, signs, tanks, outdoor lighting, swimming pools,
tanks, fences, poles and dog houses, and any fixtures, additions and alterations thereto and trailers, travel trailers, campers,
or tents constructed, installed, or parked on lands of the Preserve.
(cc) Toboggan means a non-motorized, flat bottomed or runnered sled, snow tube or similar device designed for
sliding on snow or ice covered surfaces.
(dd) Trail means an established path or way less than 15 feet wide, officially marked for public use by the
Commission, and designed primarily for passage by people on foot, horseback or bicycle.
(ee) Trap means to take, kill, capture wildlife with traps, dead falls, and other devices commonly used to take
wildlife, and the shooting or killing of wildlife lawfully trapped, and includes all lesser acts such as to place, set or stake
such traps, dead falls and other devices whether they result in taking or not, and every attempt to take and every act of
assistance to any other person in taking or attempting to take wildlife with traps, dead falls or other devices.
648.3 Permits.
(a) Permits to allow otherwise prohibited activities may be issued to any person by the Commission. Activities
for which a permit is sought must be consistent with the goals and objectives of the Albany Pine Bush Preserve
Management Plan (see Section 648.10).
(b)
Any person seeking a permit to allow an otherwise prohibited activity must apply in writing to the
Commission. A written permit may or may not be issued by the Commission. If a permit is issued, the permittee must
comply with all terms and conditions of the permit. Any falsification of the information submitted on the application or
any violation of the terms and conditions, rules, or regulations of this part constitutes grounds for permit revocation by the
Commission or its authorized representative.
(c) Permits for scientific collection may be issued by the Commission and Department and, when required, the
Department and the Assistant Commissioner for State Museum and Science Services, pursuant to Section 233 of the

Education Law as amended by Chapter 121 of the laws of 1958. Plant, fish and surface water resources of the Preserve are
protected pursuant to Articles 8, 9, 11, 15 and 24 of the ECL.
(d)
Permit applications and information must be obtained from the Commission office.
(e)
A permit is non-transferable.
(f)
Permittees must have current permits in their immediate possession when engaging in an activity for
which a permit is required.
(g)
Permittees are responsible for securing any other licenses or permits as required by state or local law.
648.4 Natural Resource Management.
(a) It is unlawful for any person to:
(1)
knowingly introduce, collect, deface, remove, destroy or otherwise injure in any manner
whatsoever any plant, animal or other living or non-living feature except as otherwise herein authorized by the
Commission or Department;
(2)
feed wildlife;
(3)
kindle, build, maintain or use a fire;
(4)
excavate or remove sand or other soils; or
(5)
apply any pesticide or herbicide to any plant, animal, or other living or non-living feature.
(b) Proposals for research projects by a person or group must be submitted in writing and be approved by the
Commission in writing before the project may be undertaken.
648.5 Recreation and Trails.
It is unlawful for any person to:
(a) engage in an activity on a trail closed to that activity;
(b) ride or walk a bicycle or horse except on officially established and officially marked trails;
(c) walk on or otherwise use an unmarked path, including firebreaks, for any purpose without a valid permit;
(d) walk on or otherwise use a trail that has been officially closed by the Commission;
(e) use or possess a motor vehicle, such as an all terrain vehicle, snowmobile or motorcycle on Preserve lands or
waters except for administrative use, vehicles used by those with mobility impairments as allowed by permit, and on
Preserve lands designated as parking areas;
(f) use a private non-motorized boat on Rensselaer Lake unless it is less than 25 feet in length and has been
launched from a designated launch site;
(g) camp anywhere in the Preserve;
(h) use a toboggan of any kind except on established and marked trails;
(i) possess a horse on the Preserve without having in their immediate possession an up-to-date negative-coggins
certificate for each such horse. Any horse owner found by a Commission employee or appropriate law enforcement
official to be not in possession of the required negative-coggins certificate must immediately remove the uncertified horse
from the Preserve.
648.6 Additional Regulated Activities.
(a) A pet must be restrained at all times by an adequate collar and leash, or harness and leash, and must be under
the direct and complete control of its owner or a responsible person. It is unlawful for any person to allow a pet to menace,
threaten or injure another person or another animal.
(b) Each pet owner or person having possession, custody or control of a pet must remove from the trail any feces
left by the pet on any trail in the Preserve.
(c) Groups of 25 or more visitors must notify the Commission staff at least five days in advance of a Preserve
visit.
648.7 Vandalism, Conduct and Compliance Requirement.
It is unlawful for any person to:
(a) deposit or cause to be deposited any rubbish on or in any Preserve lands, waters or structures;
(b) possess fireworks, burning materials or other incendiary devices other than materials used for smoking;
(c) commit an act that may create a hazardous or offensive condition in or on Preserve lands, waters or structures
by damaging, defacing, removing, disturbing, destroying or befouling any part of any area or building, sign, equipment or
other property;
(d) fail to comply with a lawful order or direction of any sign, or an officer or employee of the Commission or
the Department acting in an official capacity;
(e) intentionally obstruct vehicular or pedestrian traffic, any officer or employee of the Commission or the
Department who is performing assigned official duties, or any other person who is lawfully engaged in an authorized use
of the Preserve;
(f) erect, occupy or store any structure, personal property or permanently affixed tree stands;

(g) sell, rent or barter any commodities;
(h) hold any competition or contest, parade, drill, maneuver, or ceremony;
(i) disturb or erect any sign, marker, placard, notice, declaration or appeal of any kind or description.
648.8 Hunting, trapping and fishing
(a) Hunting, trapping and fishing are allowed during times designated as New York State's open hunting,
trapping and fishing seasons, in accordance with the provisions of 6 NYCRR Parts 1-188, and notwithstanding any other
provision in these regulations.
(b) Hunting and trapping are prohibited or restricted in those areas designated by the Commission as No Hunting
Zones, Restricted Hunting Zones, No Trapping Zones, and Restricted Trapping Zones.
(c) Trappers must register with the Commission in person before trapping in the Preserve.
(d) Trapping is prohibited within fifty feet of the center of any official trail.
(e) A person hunting, trapping or fishing must have in their immediate possession a valid New York State
hunting, trapping or fishing license and, if applicable, a scientific collectors permit.
(f) White-tailed deer may be hunted with a longbow only. (Longbow means any bow that is legal for use
pursuant to the ECL. Includes a long (stick), compound or recurve bow.)
(g) Small game may be hunted with a shotgun, .177 caliber pellet gun or longbow only.
(h) Shotgun users are not permitted to possess a shotgun shell loaded with a single slug or ball.
(i) Possession of a rifle or muzzle loading firearm is prohibited.
(j) Legally possessed pistols, no larger than .22 caliber rimfire, may be used only to dispatch trapped wildlife.
(k) Target practice with a longbow or firearm of any kind is prohibited.
(l) Portable tree stands may be installed, but no earlier than 48 hours before the first day of deer hunting season
and must be removed no later than 48 hours after the last day of deer hunting season. Use or construction of a permanent
tree stand or the installation of a nail, spike, or other object into any vegetation is prohibited.
(m) Consistent with 6 NYCRR Parts 1-188, and notwithstanding any other provision in these regulations, special
hunts may occur for the purposes of managing wildlife populations to protect human health, safety or property, or the
ecological integrity of the Preserve. Such hunts will be carried out under the supervision of the Department and the
Commission.
648.9 - Offenses; Penalties
(a)
Unless otherwise specifically provided, any person who violates any provision of this Part is guilty of a
violation, punishable as provided in ECL sections 71-4001 and 71-4003.
(b)
Personal property, except portable tree stands as herein authorized, left on the Preserve may be removed
by the Commission or Department. Costs for such removal and disposal may be charged to the owner
and such property will become the property of the Commission.
648.10 Management Plan
The 1993 Albany Pine Bush Preserve Management Plan and FEIS and Protection and Project Review Implementation
Guidelines and FEIS of 1996 and any updated Management Plans, supplements or amendments are available for review at
the Albany Pine Bush Preserve Commission office at 195 New Karner Road, Albany, NY, 12205 at NYSDEC Region 4
offices at 1150 North Westcott Road, Schenectady, NY and at the NY State Department of State, 41 State Street, Albany,
NY 12231. APBP regulations adopted in 2000.

Appendix J.
SEQR Documentation
Findings from the 1993 Preserve Management Plan/FEIS
Findings from the 1996 Implementation Guidelines/FEIS
Negative Declaration for 2001 Rules and Regulations
Findings from the 2002 Preserve Management Plan/FEIS
 Findings from the 2010 Preserve Management Plan/FEIS

April 25, 2002

To:

Representative of Involved/Interested Agencies
Persons Interested in the Updated Management Plan for the
Albany Pine Bush Preserve

Please find enclosed a copy of the agency Decision and Statement
of Findings for adoption of an updated Management Plan for the
Albany Pine Bush Preserve in the Towns of Colonie and
Guilderland, and the City of Albany, New York. These documents
were prepared in accordance with the State Environmental Quality
Review Act.
Thank
you
for
your
interest
and
participation
in
the
environmental review process.
If you have any questions
regarding the attached, please contact me at the number below.
Sincerely,

Christopher Hawver
Executive Director
Phone:

518-785-1800

STATE ENVIRONMENTAL QUALITY REVIEW
FINDINGS STATEMENT
April 25, 2002
Pursuant to Article 8 (State Environmental Quality Review Act –
SEQRA) of the Environmental Conservation Law and 6 NYCRR Part
617, the Albany Pine Bush Preserve Commission, as the Lead
Agency, makes the following findings.
Name of Action:
Description
Action:

Management
Preserve

Plan

for

the

Albany

Pine

Bush

of Adoption of an updated Management Plan and
Final Environmental Impact Statement for the
Albany Pine Bush Preserve

Location:

Towns of Colonie and Guilderland
City of Albany
Albany County
New York

Agency
Jurisdiction:

Lead Agency Under SEQRA

Management
Plan/Final
Statement Filed:

Environmental

Impact April 10, 2002

Facts and Conclusions Relied on to Support the Decision
The Albany Pine Bush Preserve and its Significance
1. The Albany Pine Bush is located on a gently rolling sand plain
between the Cities of Albany and Schenectady, New York.
The
sandy, well-drained soils in this area are characterized by a
variety of plant species and ecological communities adapted to
dry conditions and periodic fires.
This area supports the
Karner blue butterfly, a state and federally listed endangered
species, and the globally rare pitch pine-scrub oak barrens
community. The area also includes other natural communities,
such as oak and pine forests and a diversity of wetlands, as
well as several successional communities that have resulted
from historic land use and fire exclusion.
2. In December of 1988 the New York State Legislature established
the Albany Pine Bush Preserve Commission and created the
Albany Pine Bush Preserve, consisting of dedicated public and
dedicated private land.
The Commission is responsible for
managing the Preserve for the purposes of its protection and
appropriate public use.
Commission members include the New

York State Department of Environmental Conservation (NYSDEC),
New York State Office of Parks, Recreation and Historic
Preservation (NYSOPRHP), The Nature Conservancy (TNC), the
City of Albany, the towns of Colonie and Guilderland, Albany
County and four private citizens appointed by the Governor.
The Management Plan/Action
3. In accordance with the legislation establishing the Albany
Pine Bush Preserve, the initial Management Plan and Final
Environmental Impact Statement for the Albany Pine Bush
Preserve was prepared and adopted in 1993.
A supplement to
that plan, entitled The Albany Pine Bush Preserve Protection
and Project Review Implementation Guidelines and Final
Environmental Impact Statement was prepared and adopted in
1996.
These
plans
have
successfully
guided
resource
protection and management activities in the Preserve over the
past eight years.
4. The legislation establishing the Preserve requires review of
the Preserve Management Plan every five years.
The 2002
Management Plan for the Albany Pine Bush Preserve combines and
updates information previously found in the 1993 Preserve
Management Plan and the 1996 Implementation Guidelines, and
updates the Preserve Fire Management Plan.
5. The overall vision of the Albany Pine Bush Preserve is a
continuation and refinement of the visions expressed in the
1993 and 1996 Plans.
The Preserve will include dedicated
public and dedicated private lands that have the necessary
size, contiguity and condition to maintain the natural
ecological processes that support the long term viability of
the pitch pine-scrub oak community, the Karner blue butterfly,
and the full range of natural upland and wetland communities
(and associated native species) that make up the Pine Bush.
The Preserve will also protect cultural resources (historic
and
archaeological
sites),
accommodate
a
variety
of
appropriate recreational uses, and provide educational and
outreach opportunities for the public.
6. Land development remains the primary challenge or threat to
achievement of Preserve goals, and ultimately to the long-term
viability of the natural communities and native species that
make up the Preserve.
The continued incremental loss of
undeveloped land makes it increasingly difficult to assure
adequate protection of the land necessary to allow natural
ecosystem functions to occur in the Preserve.
In addition,
development results in increased fragmentation of the Preserve
and increased human population and infrastructure in the areas
surrounding the Preserve. Both of these factors significantly
increase constraints on natural ecosystem functions and
effective
Preserve
management.
In
particular,
the

juxtaposition of developed lands with Preserve property has
created significant difficulties in the effective use of fire
as a management tool.
7. The overall management objective for the Preserve’s pitch
pine-scrub oak community remains the same; to have at least
2,000 acres that can be managed by fire (with prescribed burns
the primary tool for maintaining this community) within 15
years (by 2017). However, based on 10 years of experience in
managing the Albany Pine Bush, the Commission has determined
that the objective of simply burning 200 acres annually, by
itself, is no longer sufficient to assure the long-term
viability of the Albany Pine Bush.
In addition to fire,
other management techniques will be necessary to restore
habitat.
As recommended by the 2002 Management Plan,
management units will be established, with objectives for each
unit to be developed.
The primary focus of these objectives
will be to restore and maintain the pitch pine-scrub oak
community, Karner blue butterfly habitat, and habitat for
other rare, declining and vulnerable species.
8. Fire management activities will be guided by the updated Fire
Management Plan included as an appendix to the 2002 Preserve
Management Plan.
This plan provides both required and
recommended
prescription
parameters
for
weather
and
environmental conditions and personnel and equipment needed to
safely implement prescribed burns and achieve ecological
objectives.
Selective mechanical (grubbing, cutting, mowing)
and chemical (herbicide) treatments will be utilized to
supplement fire management in areas where fire alone will not
be effective in restoring pitch pine-scrub oak or in reducing
or eliminating certain invasive species, such as black locust
or aspen.
These techniques are also appropriate in areas
where adjacent development places severe constraints on the
use of fire.
The Commission will also engage in the
restoration of natural communities through the planting of
native plants, and will continue to encourage the use of such
plants by adjacent landowners.
9. The 2002 Preserve Management Plan also recommends expansion of
existing Karner blue butterfly habitat and populations. There
are currently four occupied Karner blue butterfly sites within
the Albany Pine Bush Project Review Area. Each of these needs
to be expanded so that there are at least 1,000 adult
butterflies in the summer brood at each site. In addition, eight new sites, with similar subpopulation sizes need to be
created. Since the NYS Thruway (I-90) is effectively a barrier
for Karner blue butterfly movement, these 12 subpopulations
will be part of two populations, one north of I-90 and one
south of I-90.
In accordance with the draft New York State
Karner Blue Butterfly Recovery Plan, the goal for each

population is 3,000+ adult butterflies for a total of 6,0007,000 in the Preserve.
10. Recreation and public use, within the Preserve are
primarily natural resource-oriented and/or trail-oriented. To
accommodate such uses, the 2002 Plan proposes publication of
an official trail map, evaluation of opportunities for future
trail connections, and development of a hierarchy of trail use
as additional land is acquired and incorporated into the
Preserve. Pursuit of opportunities for connection with other
open space resources is proposed.
The Management Plan
recommends that a comprehensive recreation plan be developed
to address appropriate public use and access to Preserve
lands,
while
assuring
that
the
Commission’s
resource
protection and management goals are met.
11. Building on recommendations included in the 1993 Management
Plan,
the
2002
Plan
proposes
construction
of
a
visitor/education center, referred to as the Pine Bush
Discovery Center. The Discovery Center is proposed to include
outdoor and indoor classrooms, guided and self-guided walks,
interactive and interpretive exhibits, a green house, and
native plant and butterfly gardens. In addition, educational
program modules, video documentaries, critical issues and
time-lapse exhibits, expanded volunteer programs, and an
educational resource network will be developed.
12. The Preserve currently totals approximately 2,735 acres, of
which, approximately 1,850 are considered fire-manageable.
Commission experience has been that the criteria used in the
development of the 1996 Implementation Guidelines and the
project review process established in that Plan generally have
worked well in defining protection priorities and providing
Commission input on projects that could affect the Preserve.
However, in response to the current configuration and
community composition of the Preserve, adjacent development,
as well as new information/insight on Preserve resources and
management obtained since 1996, the ranking criteria and
scores utilized in the 1996 Implementation Guidelines were
reevaluated and slightly modified in the 2002 Management Plan.
The
overall
result
of
the
reevaluation
of
protection
priorities is that the 2002 Management Plan envisions a
Preserve of 4,610 acres.
This vision is based on the
recommendation of an additional 705 acres for full protection
(i.e. protection of undeveloped portions of designated areas
in their entirety), increasing the total recommended for full
protection to approximately 1,875 acres. Adding this acreage
to the existing 2,735 acre Preserve would create a Preserve
totaling 4,610 acres.
The 2002 Plan reduces the overall
acreage recommended for partial protection (i.e. protection of
an average 50% of a designated area) from 1,920 acres to 1,085
acres.

13. The 2002 Management Plan recommends that site-specific
analysis of all partial protection areas be undertaken to
identify specific features/functions each area provides and
means of protecting them.
The Plan also recommends that the
Commission develop a set of development and conservation
guidelines for use by project sponsors in preparing plans for
development in the Pine Bush.
Encouragement of incentive
zoning and/or transfer of development rights by the Pine Bush
municipalities are also recommended.
The Commission will
continue to actively work with willing landowners to acquire
or otherwise protect lands within the Pine Bush Study/Project
Review Area, while still respecting private property rights.
As in the 1996 Implementation Guidelines, an important
component of the Commission’s resource protection activities
will also be the continued provision of review and comment on
proposed development projects within the Albany Pine Bush
Project Review Area.
SEQR Process
14. Pursuant to SEQRA the Albany Pine Bush Preserve Commission
assumed lead agency status and initiated the process of
reviewing and updating the existing Preserve Management
Plan/EIS on March 16, 2000.
Prior to preparation of the
updated Draft Preserve Management Plan/Draft Environmental
Impact Statement (“Draft Plan/DEIS”), a public information and
scoping session was held on October 10, 2000 for the purpose
of providing an opportunity for interested parties to raise
issues and voice their concerns.
Staff of agencies within the Commission, and the consultants
to the Commission, had several meetings with representative of
other agencies and interest groups to further identify the
issues that should be addressed. The Draft Plan/DEIS was made
available for review on August 15, 2001, its date of
completion. A public hearing was held on October 18, 2001 to
obtain comments on the Draft Plan/DEIS. Written comments were
received by the Commission from August 15 through October 29,
2001 (close of the comment period).
Comments made at the hearing and in the public comment period
that followed were taken into consideration in preparing a
Preserve Management Plan/Final Environmental Impact Statement
(“Management Plant/FEIS”), which was issued on April 10, 2002.
15. A public consideration period was held from April 10 and
April 24, 2002.

Ecological Resource Impacts and Mitigation
16. Implementation of the proposed management, protection, and
public use recommendations included in the 2002 Management
Plan will result in a variety of beneficial impacts to the
Albany Pine Bush ecosystem.
These impacts include the
protection, maintenance and restoration of unique pine barrens
communities and rare, declining and vulnerable species
(including the Karner blue butterfly) and their habitats.
Research indicates that this can best be achieved by acquiring
enough land to secure and manage a more or less contiguous
block of approximately 2,000 fire manageable acres of Pine
Bush natural communities.
Because of uncertainty regarding
the achievement of protection priorities and the effectiveness
of various techniques to restore certain communities to pitch
pine-scrub oak, an area significantly larger than 2,000 acres
must be protected to achieve this goal.
17. Enhanced fire management capabilities as proposed in the
2002 Management Plan, are essential to maintain pitch pinescrub oak communities and several rare, declining and
vulnerable species, including the Karner blue butterfly.
18. Protection and management of additional lands as described
in the 2002 Management Plan will result in greater contiguity
of the Albany Pine Bush Preserve.
Increased contiguity will
ensure that existing dispersal opportunities for flora and
fauna can be maintained and enhanced through ecological
management.
Protecting
linkages
and
creating
habitat
conditions
suitable
for
the
establishment
of
new
subpopulations along these linkages is essential for ensuring
the long-term viability of the Pine Bush Karner blue butterfly
population.
19. Acquisition of additional land will also provide larger and
more effective buffer areas around portions of the Preserve.
Commission
experience
since
adoption
of
the
1996
Implementation
Guidelines
has
revealed
the
increased
importance of buffers to an effective fire management program
and as a means of accommodating increased recreational demand
while still protecting the Preserve’s ecological resources.
20. Protection and management of additional land also serves to
protect and maintain forests, wetlands and important water
resources, such as the Hungerkill basin. Protection of water
resources is important to the maintenance of good water
quality,
hydrological
processes
and
viable
amphibian
populations in the Albany Pine Bush.
21. The potential adverse impacts on ecological resources are
primarily related to vegetation management, specifically the
use of controlled burns to maintain and restore natural pine

barrens communities.
The protection and management of
additional land and the updated Fire Management Plan will
allow for the expansion of the fire management program.
Increasing the potential number of acres that can be burned
each year may have some short-term adverse environmental
impacts on plant and animal populations.
Because fire
consumes organic matter, above-ground vegetation is reduced
and mortality of some animals may occur. However, since only a
small portion of the Pine Bush will be burned at any given
time, loss of vegetation and wildlife will generally be
insignificant relative to existing population sizes.
22. The long-term cumulative benefits of fire management far
outweigh any short-term adverse impacts these practices may
have on ecological resources. Although plant material may be
charred and consumed, native pine barrens plant species have
adaptations that allow them to survive and flourish after a
fire. This positive response of the vegetation after fire, in
turn, provides more food and other resources for wildlife.
Additionally, wildlife will still have an abundance of
resources in the remaining unburned areas.
23. To minimize any adverse impacts on the Karner blue butterfly
and other rare species incapable of escaping fire, areas
supporting these species will initially be managed so that a
remnant population survives that can then re-colonize the
treated area. This can be done by burning only a portion of
the area that supports the Karner blue so that suitable
habitat and survivors remain. Managing only a portion of the
area at any one time will allow the Commission to monitor the
species response to treatment and provide valuable information
for making even more effective management decisions in the
future.
24. The potential adverse ecological impacts associated with
increased public use of the Preserve were addressed in the EIS
prepared for the 1993 Management Plan.
These impacts were
primarily related to the possible overuse or inappropriate use
of the Preserve, and were determined to be manageable if
certain guidelines were followed. These guidelines have been
utilized by the Commission in its development of recreational
facilities, rules and regulations since adoption of the 1993
Plan and will continue to guide implementation of the 2002
Plan.
25. The only significant action identified in 1993 that has not
yet been done is development of an environmental education
center for the Preserve.
Retrofitting the former SEFCU
building at 195 New Karner Road, as proposed in the Plan, is
not anticipated to incur any potential ecological impacts due
to the fact the structure already exists. Therefore, impacts
associated with constructing a new building such as potential

site disturbance, visual impacts and soil erosion are not
expected to occur. The plans for the developing the Discovery
Center are still in the initial stages of planning and the
full scope and magnitude of potential impacts associated with
retrofitting and operation of the Center have yet to be
determined.
Once plans are finalized, the project will
minimize all potential environmental impacts and evaluate
appropriate mitigation measures if necessary, at that time.
Socio-Economic Impacts and Mitigation
26. Protection of additional land, as called for in the 2002
Management Plan, will improve the quality of life for Preserve
neighbors and residents of the Capital District as a whole.
Establishing a larger Preserve will provide more open space
for recreational and educational opportunities for the public
and will protect the scenic resources of the area, while
decreasing the potential for resource damage resulting from
overuse.
27. As described in the 1996 Implementation Guidelines, areas
near open space such as the Preserve are considered desirable
places to live and work, and as a result may realize increased
valuation.
28. Avoidance of areas containing wetlands and ravines will
prevent development in inappropriate and hazardous locations.
This will reduce the costs of development; costs to property
owners for additional maintenance, and costs of government
services needed to assure public health and safety as a result
of developing in difficult areas.
To the extent that
implementation of the Plan results in reduced development in
the area, this provides “quality of life” benefits for current
residents of the area, and will reduce traffic congestion and
the demand for additional infrastructure and municipal
services.
29. Development of an official trail map will encourage public
use while protecting the ecological resources of the Preserve
from excessive or inappropriate use. Developing trails where
appropriate, on newly acquired land will improve public access
and accommodate recreational demand from a growing population
of users, including children, senior citizens, and handicapped
individuals who might otherwise never get a chance to
experience the Pine Bush.
30. Regulated hunting, as allowed in the
recreational opportunities for area sportsmen
controlling a growing deer population that
adverse impact on Preserve ecology.
Rules
regarding hunting have been established so

Plan, provides
and a means of
could have an
and regulations
that potential

conflicts with other Preserve users and safety concerns are
minimal.
31. The Plan proposes to continue the Commission’s educational
efforts, including school projects for elementary to high
school students, the development of fact sheets, informational
meetings, educational walks with school classes, presentations
to a variety of groups, etc. Participation of volunteers with
field work also provides additional opportunities to learn
about management techniques and Pine Bush ecology.
32. Development of the proposed Pine Bush Discovery Center will
enhance recreational and educational opportunities available
to the public, and will build public understanding and support
for the Preserve.
33. Public uses proposed in the Management Plan may result in
expenditures of resources by Preserve visitors, which would
have a positive economic impact.
As the Preserve's identity
develops
and
as
the
opportunities
for
recreational,
educational and research uses of the area increase, it is
anticipated that the Preserve will attract more visitors and
produce more income for the local economy.
34. Implementation of the 2002 Management Plan, specifically,
development of the Pine Bush Discovery Center will provide
direct employment opportunities estimated at the equivalent of
at least two full-time positions, plus some seasonal help.
Additional personnel required to implement the fire management
plan will also result in some minor employment/economic
benefits for the area.
35. The use of public money for acquiring additional property may
be considered by some as a potential adverse socio-economic
impact.
It is estimated that fee simple acquisition of the
1,875 acres recommended for full protection would cost between
$15 and $25 million.
Since 1994, the Albany Pine Bush has
consistently been listed in the Executive Budget as a state
priority for protection.
It is thus anticipated that state
funding will continue to be made available for land
acquisition. Since the EPF includes dedicated funds for open
space, other publicly funded programs are not directly
affected.
36. To mitigate the potential adverse financial impact of
additional land acquisition, the 2002 Management Plan, as in
previous plans, provides for the use of land swaps,
conservation
easements,
purchase
of
development
rights,
donations of land, mitigation fees and set asides, where
possible and appropriate, as alternatives to more costly fee
simple acquisition.
The acquisition of only the most

significant part of a parcel
reducing acquisition costs.

is

an

additional

means

of

37. Acquisition of additional properties recommended for full
protection would result in a loss of some developable land and
property tax revenue in the affected municipalities and Albany
County. Addition of the undeveloped portions of these parcels
to the Preserve would result in a loss of tax revenues from
the currently undeveloped land, as well as a loss in future
revenues that could result from their development.
However,
many of these parcels include structures that would not be
incorporated into the Preserve and taken off the tax rolls.
As these structures probably account for the majority of the
properties’ assessed value, actual loss of tax base would be
much less significant. In terms of future value, large scale
development on parcels without adequate infrastructure is less
likely due to the increased expense of adding a road network,
public sewer, water, etc.
For those residentially zoned
parcels with infrastructure, which might be developed within
the next few years, the potential property tax loss would have
to be considered in light of the municipal service costs which
would be saved.
Residential development typically provides
less in tax revenue than it costs to provide municipal and
school district services. Therefore, the savings realized by
keeping residentially zoned areas as open space would likely
more than off-set any potential loss of tax revenue.
38. Since commercial and industrial development can benefit the
local
tax
base,
full
protection
of
commercially
and
industrially zoned properties would preclude such development
and reduce potential tax revenues.
The 2002 Management Plan
proposes full protection for some land within such districts.
Development that could potentially occur on these parcels is
likely
to
be
allocated
elsewhere
in
the
Pine
Bush
municipalities, given the availability of suitable sites and
infrastructure. The reallocated development will help offset
the potential loss of tax revenues resulting from full
protection of parcels so designated.
39. Because the 2002 Management Plan does not propose expansion
of the Protection Area and the Project Review Area boundaries
established
in
the
1996
Implementation
Guidelines,
no
additional properties will be affected by the updated plan.
The possible concern that designation of private lands within
the Protection Area for full protection would represent a
“regulatory taking” was addressed in the previous plans, and
is not supported by case law.
As stated in the 1996
Implementation Guidelines, such designations are planning
tools that identify areas where significant resources are
known to occur and where certain types of actions may be
appropriate.
All
recommendations
regarding
resource
protection and management within these areas are made with the

understanding that the Commission has no jurisdiction to
impose these recommendations without the voluntary cooperation
of the landowner or agency with jurisdiction (e.g. NYSDEC,
local planning boards, etc.).
40. As mentioned previously, acquisition of additional land for
the Preserve will reduce the potential for development.
In
commercial and industrially zoned areas, reduced development
could result in some loss of future, as yet undetermined,
employment and revenue potential.
However, the majority of
the additional land recommended for full protection is zoned
for residential use, so the loss of employment and economic
opportunities is not a consideration on most sites. The offsetting effects of reduced traffic congestion, enhanced land
value and reduced municipal service costs associated with
reduced development, and the avoidance of development in
wetlands, ravines and other inappropriate areas mentioned
previously would mitigate any potential adverse impacts on
employment.
41. Operational
expenses
associated
with
achieving
the
Commission’s vision of an ecologically viable Preserve with
enhanced public recreational and educational opportunities are
estimated at $640,000 to $774,000 per year, suggesting the
need for an endowment of $8 to $10 million.
Achievement of
the capital program goals, including the proposed Discovery
Center, are estimated to cost from $1.5 to $3 million. To the
extent that these expenditures utilize public funds, they can
be seen as having an adverse impact on other programs in
competition for these funds.
However, the legislation
establishing the Commission and the State Open Space Plan
identify the Preserve as a resource worthy of protection.
Air Quality Impacts and Mitigation
42. Carbon monoxide, hydrocarbons and particulate matter, which
can be harmful in high concentrations, are present in smoke
generated by controlled burns; however, they are produced only
in insignificant amounts and are quickly dispersed by wind.
43. Smoke hazards can be minimized in several ways.
Wind,
weather and atmospheric conditions are carefully chosen for
each
burn
site
using
computer
fire
behavior
models.
Controlled burns are only conducted on days when temperature
and relative humidity are within ranges that reduce the chance
of the fire escaping. Wind direction and speed are chosen to
insure that the fire can be controlled to minimize the amount
of smoke being carried into smoke-sensitive areas and to
maximize the rate of smoke dispersal. Burns are not conducted
during temperature inversions.
Instead, mixing heights and
transport winds are carefully selected to ensure that smoke

rises high above smoke-sensitive areas and adequate dispersal
occurs.
All conditions, equipment, personnel, notifications
(public
officials,
local
residents,
Commission
representatives, media, etc.) and other preparation necessary
to conduct a safe controlled burn are described in what is
known as a burn prescription. Burn prescriptions are reviewed
and approved by the NYSDEC according to the Commission’s
legislation
(ECL
Article
46)
and
the
prescribed
burn
requirements
of ECL Article 9, Title 11 and NYCRR Title 6,
Chapter II, Part 194.
44. During the growing season, live, green vegetation contains
more moisture than cured vegetation and, therefore, produces
more smoke as the moisture turns to steam.
Currently, the
Commission selects small areas to burn in the summer. Burning
during the late fall through early spring when vegetation is
cured minimizes smoke production and its associated potential
adverse impacts.
45. The size and shape of the area burned and the way in which
it is ignited can also be chosen to minimize smoke and fire
hazards.
For example, several small areas can be burned
instead of one large area to produce small amounts of smoke
for short durations.
46. Since the implementation of the fire management program in
1991, over 80 controlled burns have been conducted. The
Commission has demonstrated that it can effectively manage the
smoke from the majority of the burns it has conducted.
The
majority of the burns conducted since 1991 have occurred in
highly sensitive areas, near developments and roadways.
Responses to Post-burn questionnaires, conversations with
individuals and observations made during the burns indicate
that
when
burns
are
conducted
under
carefully
chosen
conditions, fire can be used as a management tool within the
Pine Bush without adversely affecting air quality.
47. The Commission uses computer models recommended by the U.S.
Environmental Protection Agency and the Bureau of Land
Management
to
predict
smoke
dispersal
patterns
and
concentrations of particulate matter produced by controlled
burns in the Pine Bush. To date, the computer models predict
that for all the controlled burns analyzed, the Commission has
been in compliance with air quality standards.
Water Quality Impacts and Mitigation
48. Many areas considered restorable in the 2002 Management
Plan currently support some weedy species, such as black
locust. Experience with black locust control in the Pine Bush
has shown that both fire and mechanical removal may not
effectively control this tree species. Therefore, elimination

of black locust may require chemical treatment as part of the
restoration process. Experience in areas outside of the Pine
Bush indicates that certain chemical treatments have the
potential to adversely affect water quality. Within the Pine
Bush, the most common use of chemical applications will
involve stump treatment of locust trees.
Such chemicals,
where needed, will be applied in a manner that avoids any runoff and maintains a sufficient buffer area around streams and
wetlands, so as to avoid affecting water quality.
The
chemical(s) chosen for this application would also be
carefully selected and applied by certified applicators to
reduce any potential adverse effects.
Public Health and Safety Impacts and Mitigation
49. Ecological restoration and management as proposed in the 2002
Plan will serve to enhance public health, safety and welfare
by reducing potential for uncontrolled fires by maintaining
low fuel loads, providing easier access to control wildfire by
preventing undergrowth from becoming too dense, managing deer
populations
to
reduce
property
damage,
motor
vehicle
accidents, and the potential spread of Lyme disease, and
providing open space for low-impact recreational use.
50. In areas with major roadways, smoke from controlled burning
has the potential to reduce visibility. Burns that occur in
the Albany Pine Bush near major thoroughfares are carried out
so smoke does not interfere with the roadway. These burns are
conducted only when conditions allow for smoke to be carried
away in a direction opposite the road.
Often highway
visibility problems are associated with the smoldering phase
of fires. Smoldering will continue to produce large amounts of
particulate even though a fire is considered to be out.
Because of the low heat release rate from smoldering fuels,
smoke tends to stay near the ground, creating potential
visibility
problems
in
localized
areas.
Smoldering
is
minimized during prescribed burns in the Albany Pine Bush to
further decrease any impact on nearby roadways.
51. At high relative humidities, a small concentration of smoke
can trigger fog formation creating poor visibility. High
humidities
are
not
conducive
to
most
prescribed
burn
operations, in that specified objectives are unlikely to be
met. The vegetation will not burn well and the fire will not
spread. Because of poor combustion and little biomass
consumption, objectives will not be accomplished, and the burn
is usually postponed.
52. Adequate public notification is important to ensure public
health and safety.
Individuals with asthma, emphysema or
other
respiratory
problems
may
be
affected
by
smoke.
Information regarding the burns and a questionnaire used to

identify individuals potentially sensitive to smoke are mailed
to residents and businesses located within an approximately
0.25-mile radius of the burn sites.
Known sensitive
individuals are called on each day of a burn to notify them of
the burn.
An informational meeting is held annually, and
flyers are distributed one month prior to the burn season to
notify all Preserve neighbors near the burn sites of the
anticipated time of the burns.
Press releases are also
provided to the major newspapers and television and radio
stations. The Commission has NYSDOT approved signage for
roadways, notifying drivers of on-going controlled burns and
instructing them to drive cautiously in case of smoke. Local
and State Police and the NYS Thruway Authority are notified of
the controlled burns a month in advance and on the day of the
burns.
This alerts them to possible problems and allows for
quick response. To reduce the likelihood of a controlled burn
escaping, local fire departments are notified a month in
advance, and on the day of the burns, so that they can be
prepared for a quick response.
53. Careful attention to the fundamentals of prescribed burning
also serves to minimize adverse impacts of fire on human
health
and
safety.
These
include:
1)
selecting
burn
prescriptions that predict behavior for a fire to assure it
can be controlled; 2) designing burn size and shape to aid in
the ability to control the fire; 3) designing ignition
patterns to ensure that fire behavior can be controlled to
reduce potential smoke hazards; 4) burning large areas as
smaller units in highly sensitive areas so that small, quickly
dispersed puffs of smoke will be generated instead of large
continual
amounts;
5)
ensuring
proper
equipment
and
experienced personnel are available to control the fire and
respond to changing conditions if necessary; 6) ensuring
proper monitoring of fire behavior, weather and smoke
dispersal during a fire so that, if necessary, adjustments can
be made to reduce potential impacts on people; and 7)
bordering all fire units by wide firebreaks to prevent fire
damage to surrounding areas.
54. To respond to controlled burns that may escape, a wildfire
contingency plan has been prepared and is outlined in the Fire
Management Plan.
Radios and cellular phones are at the burn
site, and the burn crew has direct contact with local police
and fire dispatch for rapid communication.
Equipment at the
site of the burns is available for fire suppression should
this be necessary.
Certification to Approve/Fund/Undertake:
Having considered the draft and final Environmental Impact
Statement and having considered the preceding written facts and

conclusions relied on to meet the requirements of 6 NYCRR Part
617.11, this Statement of Findings certifies that:
1. The requirements of 6 NYCRR Part 617 have been met; and
2. Consistent
with
social,
economic
and
other
essential
considerations
from
among
the
reasonable
alternatives
available, the action is the one that avoids or minimizes
adverse
environmental
impacts
to
the
maximum
extent
practicable, and that adverse impacts will be avoided or
minimized to the maximum extent practicable by incorporating
as conditions to the decision those mitigative measures that
were identified as practicable.
3. Consistent with the applicable policies of Article 42 of the
Executive Law, as implemented by 19 NYCRR Part 600.5, this
action will achieve a balance between the protection of the
environment and the need to accommodate social and economic
considerations.

Albany Pine Bush Preserve Commission

Signature of Responsible Official

Title of Responsible Official
Address of Agency:

Cc:

Nameof Responsible Official

Date

108 Wade Road
Latham, New York 12110

Other Involved Agencies

October 7, 2010

To:

Representative of Involved/Interested Agencies
Persons Interested in the Updated Management Plan for the Albany Pine Bush
Preserve

Please find enclosed a copy of the agency Decision and Statement of Findings for adoption of an
updated Management Plan for the Albany Pine Bush Preserve in the Towns of Colonie and
Guilderland, and the City of Albany, New York. These documents were prepared in accordance
with State Environmental Quality Review.
Thank you for your interest and participation in the environmental review process. If you have
any questions regarding the attached, please contact me at the number below.

Sincerely,

Christopher Hawver
Executive Director
Phone: 518-456-0655

STATE ENVIRONMENTAL QUALITY REVIEW
FINDINGS STATEMENT
October 7, 2010
Pursuant to Article 8 (State Environmental Quality Review – SEQR) of the Environmental
Conservation Law and 6 NYCRR Part 617, the Albany Pine Bush Preserve Commission, as the
Lead Agency, makes the following findings:
Name of Action:

Management Plan and FEIS for the Albany Pine Bush Preserve

Description of Action:

Adoption of an updated Management Plan and Final Environmental
Impact Statement for the Albany Pine Bush Preserve

Location:

Towns of Colonie and Guilderland
City of Albany
Albany County
New York

Agency Jurisdiction:

Lead Agency Under SEQR

Management Plan/Final Environmental Impact Statement Filed:

September 22, 2010

Facts and Conclusions Relied on to Support the Decision
The Albany Pine Bush Preserve and its Significance
1. The Albany Pine Bush is located on a gently rolling sand plain between the Cities of Albany
and Schenectady, New York. The sandy, well-drained soils in this area are characterized by a
variety of plant species and ecological communities adapted to dry conditions and periodic
fires. This area supports the globally rare pitch pine-scrub oak barrens community, the
Karner blue butterfly, a state and federally listed endangered species, more than 40 wildlife
Species of Greatest Conservation Need (SGCN), and several rare plants. The area also
includes other natural communities, such as oak and pine forests and a diversity of wetlands,
as well as several successional communities that have resulted from historic land use and fire
exclusion.
2. In December of 1988 the New York State Legislature established the Albany Pine Bush
Preserve Commission (“Commission”) and created the Albany Pine Bush Preserve
(“Preserve”), consisting of dedicated public and dedicated private land. The Commission is
responsible for managing the Preserve for the purposes of its protection and appropriate
public use. Commission members include the Commissioner of the New York State
Department of Environmental Conservation (NYSDEC), the Commissioner of the New York
State Office of Parks, Recreation and Historic Preservation (NYSOPRHP), the Mayor of the
City of Albany, the Town Supervisors of Colonie and Guilderland, the chief executive officer
of Albany County, the State Director of the New York field office of The Nature
Conservancy (TNC), and four members appointed by the Governor with the advice and
consent of the Senate.

Statement of Findings: Management Plan and FEIS for the Albany Pine Bush Preserve

1

The Management Plan/Action
3. In accordance with the legislation establishing the Preserve, the initial Management Plan and
Final Environmental Impact Statement for the Albany Pine Bush Preserve was prepared and
adopted in 1993. A supplement to that plan, entitled The Albany Pine Bush Preserve
Protection and Project Review Implementation Guidelines and Final Environmental Impact
Statement was prepared and adopted in 1996 (“Implementation Guidelines”). These plans
were consolidated and amended with the adoption of the 2002 Management Plan and Final
Environmental Impact Statement for the Albany Pine Bush Preserve, which has successfully
guided resource protection and management activities in the Preserve over the past eight
years.
4. The legislation establishing the Preserve requires review of the Preserve Management Plan
every five years. A review of the 2002 Management Plan and FEIS was initiated on March
15, 2007. The 2010 Management Plan and FEIS (“Management Plan and FEIS”) for the
Albany Pine Bush Preserve updates information previously found in the 2002 Preserve
Management Plan and FEIS.
5. The overall vision of the Preserve is a continuation and refinement of the visions expressed in
the 2002 Plan. The Preserve will include dedicated public and dedicated private lands that
have the necessary size, contiguity and condition to maintain the natural ecological processes
that support the long term viability of the pitch pine-scrub oak community, the Karner blue
butterfly, and the full range of natural upland and wetland communities (and associated
native plant and animal species) that make up the Albany Pine Bush. The Preserve will also
protect cultural resources (historic and archaeological sites), accommodate a variety of
appropriate recreational uses, and provide educational and outreach opportunities for the
public.
6. Land development remains the primary challenge or threat to achievement of Preserve goals,
and ultimately to the long-term viability of the natural communities and native species that
make up the Preserve. The continued incremental loss of undeveloped land makes it
increasingly difficult to assure adequate protection of the land necessary to allow natural
ecosystem functions to occur in the Preserve. In addition, development results in increased
fragmentation of the Preserve and increased human population and infrastructure in the areas
surrounding the Preserve. Both of these factors significantly increase constraints on natural
ecosystem functions and effective Preserve management. In particular, the juxtaposition of
developed lands with Preserve property has created significant difficulties in the effective use
of prescribed fire and other management tools.
7. The overall management objective for the Preserve’s pitch pine-scrub oak community
remains the same; to have at least 2,000 acres that can be managed by fire (with prescribed
burns the primary tool for maintaining this community). However, based on 19 years of
experience in managing the Albany Pine Bush, the Commission has determined that the
objective of simply burning 200 acres annually, by itself, is no longer sufficient to assure the
long-term viability of the Albany Pine Bush.
In addition to fire, other management
techniques, including mechanical and chemical strategies, will be necessary to meet the
Commission’s objectives.
As recommended by the Management Plan and FEIS,
management units will be established, with objectives for each unit to be developed. The
primary focus of these objectives will be to restore and maintain the pitch pine-scrub oak
community, Karner blue butterfly habitat, and habitat for other rare, declining and vulnerable
species, including those species listed by the NYSDEC as SGCN.
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8. Fire management activities will be guided by an updated Fire Management Plan included as
an appendix to the Management Plan and FEIS. This plan provides both required and
recommended prescription parameters for weather and environmental conditions and
personnel and equipment needed to safely implement prescribed burns and achieve ecological
objectives. Selective mechanical (grubbing, cutting, mowing) and chemical (herbicide)
treatments will be utilized to supplement fire management in areas where fire alone will not
be effective in restoring pitch pine-scrub oak or in reducing or eliminating certain invasive
species. These techniques are also appropriate in areas where adjacent development places
severe constraints on the use of fire. The Commission will also engage in the restoration of
natural communities through the planting of native plants, and will continue to encourage the
use of such plants by adjacent landowners.
9. Karner blue butterfly recovery in the Preserve will be guided by the Karner Blue Butterfly
Recovery Plan for the Albany Pine Bush Metapopulation which is included as an appendix to
the Management Plan and FEIS. The Management Plan and FEIS recommends expansion of
existing Karner blue butterfly habitat and populations to meet state and federal recovery
thresholds. There are currently 12 occupied Karner blue butterfly sub-populations within the
Albany Pine Bush Study/Project Review Area. In accordance with the draft New York State
Karner Blue Butterfly Recovery Plan, the goal for the population is a minimum of 7,600 adult
butterflies in 4 out of 5 years in the Preserve.
10. Recreation and public use within the Preserve are primarily natural resource-oriented and/or
trail-oriented. To accommodate such uses, the Management Plan and FEIS includes a
comprehensive recreation plan titled, The Resource Protection and Visitor Experience Vision
for the Albany Pine Bush Preserve (“RPVEV”). This recreation plan details the recreational
opportunities available in the Preserve, provides an analysis of existing recreation
infrastructure, and a conceptual framework for future recreational opportunities in the
Preserve, while assuring that the Commission’s resource protection and management goals
are met.
11. The Preserve currently totals approximately 3,200 acres. The criteria used in the development
of the 2002 Management Plan and FEIS have generally worked well in defining protection
priorities/recommendations and providing Commission input on projects that could affect the
Preserve. However, in response to the current configuration and ecological community
composition of the Preserve, adjacent development, as well as new information/insight on
Pine Bush resources and management in the western Pine Bush in Schenectady County, the
scores utilized in the 2002 Management Plan and FEIS were reevaluated and slightly
modified in the Management Plan and FEIS for increased accuracy. The overall result of the
reevaluation of protection priorities is that the Management Plan and FEIS envisions a
Preserve of approximately 5,380 acres. This vision is based on the recommendation of an
additional 305 acres for full protection (i.e. protection of undeveloped portions of designated
areas in their entirety), increasing the total recommended for full protection to approximately
2,180 acres. Adding this acreage to the existing 3,200 acre Preserve would create a Preserve
totaling approximately 5,380 acres. The Management Plan and FEIS reduces the overall
acreage recommended for partial protection (i.e. protection of an average 50% of a designated
area) from 1,085 acres to 635 acres and increases the acreage recommended to remain as
open space (e.g. golf course, cemetery) from 665 acres to 877 acres.
12. The Commission will continue to actively work with willing landowners to acquire or
otherwise protect lands within the Albany Pine Bush Study/Project Review Area, while still
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respecting private property rights. As in the 2002 Management Plan and FEIS, an important
component of the Commission’s resource protection activities will also be the continued
provision of review and comment on proposed development projects within the Albany Pine
Bush Study/Project Review Area.
SEQR Process
13. Pursuant to SEQR the Commission assumed lead agency status and initiated the process of
reviewing and updating the existing 2002 Management Plan and FEIS on March 15, 2007.
Prior to preparation of the updated Draft Preserve Management Plan/Draft Environmental
Impact Statement (“Draft Plan/DEIS”), a public information meeting was held on July 31,
2007 for the purpose of providing an opportunity for interested parties to raise issues and
voice their concerns.
The Draft Plan/DEIS was made available for review on March 24, 2010, its date of
completion. A public hearing was held on April 15, 2010 to obtain comments on the Draft
Plan/DEIS. Written comments were received by the Commission from March 24, 2010
through May 5, 2010 (close of the comment period).
Comments made at the hearing and in the public comment period that followed were taken
into consideration in preparing the Management Plan and FEIS, which was accepted as
complete and noticed in the Environmental Notice Bulletin on September 22, 2010.
14. A consideration period was held from September 22 through October 4, 2010.
Ecological Resource Impacts and Mitigation
15. Implementation of the proposed management, protection, and public use recommendations
included in the Management Plan and FEIS will result in a variety of beneficial impacts to the
Albany Pine Bush. These impacts include the protection, maintenance and restoration of
unique pine barrens communities and rare, declining and vulnerable species (including the
Karner blue butterfly and other SGCN wildlife) and their habitats. Research indicates that
this can best be achieved by acquiring enough land to secure and manage a more or less
contiguous block of fire manageable acres. Because of uncertainty regarding the
achievement of protection priorities and the effectiveness of various techniques to restore
certain communities to pitch pine-scrub oak, an area significantly larger than 2,000 acres
must be protected to achieve this goal.
16. Enhanced fire management capabilities as proposed in the Management Plan and FEIS, are
essential to restore/maintain pitch pine-scrub oak communities and several rare, declining and
vulnerable species, including the Karner blue butterfly and more than 40 other wildlife
SGCN.
17. Protection and management of additional lands as described in the Management Plan and
FEIS will result in greater contiguity within the Preserve and between the Preserve and the
Woodlawn Preserve, as prescribed in the 2009 NYS Open Space Conservation Plan.
Increased contiguity will ensure that existing dispersal opportunities for flora and fauna can
be maintained and enhanced through ecological management and enhanced recreational
opportunities.
Protecting linkages and creating habitat conditions suitable for the
establishment of new subpopulations along these linkages is essential for ensuring the longterm viability and recovery of the Albany Pine Bush Karner blue butterfly population.
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18. Acquisition of additional land will also provide larger and more effective buffer areas around
portions of the Preserve. Commission experience since adoption of the Implementation
Guidelines has revealed the increased importance of buffers to an effective fire management
program and as a means of accommodating increased recreational demand while still
protecting the Preserve’s ecological resources.
19. Protection and management of additional land also serves to protect and maintain forests,
wetlands and important water resources, such as the Hungerkill basin. Protection of water
resources is important to the maintenance of water quality, hydrological processes and viable
animal populations in the Albany Pine Bush.
20. The potential adverse impacts on ecological resources are primarily related to short-term
effects of vegetation management, specifically the use of mechanical, chemical and fire
treatments to maintain and restore natural pine barrens communities. The protection and
management of additional land and the updated Fire Management and Invasive Species
Management Plans will allow for the expansion of the restoration and management programs.
Increasing the potential number of acres that can be managed each year may have some shortterm adverse environmental impacts on plant and animal populations. However, since only a
small portion of the Preserve will be managed at any given time, the short-term impacts on
vegetation and wildlife will generally be insignificant relative to existing populations.
21. The long-term cumulative benefits of Preserve management far outweigh any short-term
adverse impacts these practices may have on ecological resources. Although plant material
may be damaged, native pine barrens plant species have adaptations that allow them to
survive and flourish after a fire and mechanical management. This positive response of the
vegetation, in turn, improves wildlife habitat quality. Additionally, wildlife will still have an
abundance of resources in remaining unmanaged areas. Maintaining sufficient temporarily
unmanaged areas, or refugia, are important to maintaining healthy plant and animal
populations and mitigating any short term adverse effects.
22. To minimize any adverse impacts on the Karner blue butterfly and other rare species
incapable of escaping fire or other management treatments, areas supporting these species
will be managed so that a remnant population survives that can then re-colonize the treated
area. This can be done by managing only a portion of the habitat to ensure a sufficient
portion of the population remains. Managing only a portion of the area at any one time will
allow the Commission to monitor the species response to treatment and provide valuable
information for making even more effective management decisions in the future.
23. To address potential adverse ecological impacts associated with increased public use of the
Preserve a comprehensive recreation plan was prepared and amended to the Management
Plan and FEIS. The RPVEV provides an evaluation of existing recreational infrastructure
and opportunities. Implementation of the RPVEV will improve recreational access by
establishing new trailheads and trails, improving visitor experience and also enhancing
resource protection by reducing habitat fragmentation within the Preserve. The Management
Plan and FEIS do not propose any changes to the Preserve’s rules and regulations.

Socio-Economic Impacts and Mitigation
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24. Protection of additional land, as called for in the Management Plan and FEIS, will improve
the quality of life for Preserve neighbors and residents of the Capital District as a whole.
Establishing a larger Preserve will provide more open space for recreational and educational
opportunities and will protect the scenic resources, while decreasing the potential for resource
damage resulting from overuse.
25. As initially described in the Implementation Guidelines, areas near open space, such as the
Preserve, are considered desirable places to live and work, and as a result may realize
increased valuation.
26. Avoidance of areas containing wetlands and ravines will prevent development in
inappropriate and hazardous locations. This will reduce the costs of development; costs to
property owners for additional maintenance, and costs of government services needed to
assure public health and safety as a result of developing in difficult areas. To the extent that
implementation of the Management Plan and FEIS results in reduced development in the
area, this provides “quality of life” benefits for current residents of the area, and will reduce
traffic congestion and the demand for additional infrastructure and municipal services.
27. Implementation of the RPVEV will enhance access to Preserve lands for a wide variety of
passive recreational uses. Establishing new trail-heads and end-to-end trails through the
Preserve will expand recreational opportunities within Albany Pine Bush municipalities and
the Capital Region for a growing population of users, including children, senior citizens, and
disabled individuals who might otherwise never get a chance to experience the Albany Pine
Bush.
28. Regulated hunting, fishing and trapping, as allowed in the Management Plan and FEIS,
provides traditional recreational opportunities and a means of managing white-tailed deer,
turkey and other wildlife populations that can have adverse impacts on Preserve ecology.
Rules and regulations regarding such uses have been established so that potential conflicts
with other Preserve users and safety concerns are minimal.
29. The Management Plan and FEIS proposes to continue the Commission’s educational and
outreach efforts, by utilizing the Albany Pine Bush Discovery Center, Preserve trails and offsite programs. Educational programming is guided by the Education and Outreach Plan for
the Albany Pine Bush Preserve which is appended to the Management Plan and FEIS.
30. Operation of the Albany Pine Bush Discovery Center will enhance recreational and
educational opportunities available to the public, reduce impacts on natural resources in the
Preserve, and will build public understanding and support for the Preserve.
31. Public uses proposed in the Management Plan and FEIS may result in expenditures of
resources by Preserve visitors, which would have a positive economic impact. As the
Preserve's identity continues to develop and as the opportunities for recreational, educational
and research uses of the area increase, it is anticipated that the Preserve will attract more
visitors and produce more income for the local economy.
32. The use of public money for acquiring additional property may be considered a potential
adverse socio-economic impact. It is estimated that fee simple acquisition of the 2,180 acres
recommended for full protection would cost between $25 and $30 million. Since 1994, the
Preserve has consistently been listed in the Executive Budget and the NYS Open Space
Conservation Plan as a state priority for protection. It is thus anticipated that state funding
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will continue to be made available for land acquisition. Since the NYS Environmental
Protection Fund includes dedicated funds for open space, other publicly funded programs are
not directly affected.
33. To mitigate the potential adverse financial impact of additional land acquisition, the
Management Plan and FEIS provides for the use of land swaps, conservation easements,
purchase of development rights, donations of land, mitigation fees and set asides, where
possible and appropriate, as alternatives to more costly fee simple acquisition. The
acquisition of only the most significant part of a parcel is an additional means of reducing
acquisition costs.
34. Acquisition of additional properties recommended for full protection would result in a loss of
some developable land and property tax revenue in the affected municipalities and Albany
County. Addition of the undeveloped portions of these parcels to the Preserve would result in
a loss of tax revenues from the currently undeveloped land, as well as a loss in future
revenues that could result from their development. However, many of these parcels include
structures that would not be incorporated into the Preserve and taken off the tax rolls. As
these structures probably account for the majority of the properties’ assessed value, actual
loss of tax base would be much less significant. In terms of future value, large scale
development on parcels without adequate infrastructure is less likely due to the increased
expense of adding a road network, public sewer, water, etc. For those residentially zoned
parcels with infrastructure, which might be developed within the next few years, the potential
property tax loss would have to be considered in light of the municipal service costs which
would be saved. Residential development typically provides less in tax revenue than it costs
to provide municipal and school district services. Therefore, the savings realized by keeping
residentially zoned areas as open space would likely more than off-set any potential loss of
tax revenue.
35. Since commercial and industrial development can benefit the local tax base, full protection of
commercially and industrially zoned properties would preclude such development and reduce
potential tax revenues. The Management Plan and FEIS proposes full protection for some
land within such districts. Development that could potentially occur on these parcels is likely
to be allocated elsewhere in the Albany Pine Bush municipalities, given the availability of
suitable sites and infrastructure. The reallocated development will help offset the potential
loss of tax revenues resulting from full protection of parcels so designated.
36. The Management Plan and FEIS proposes an expansion to the Albany Pine Bush
Study/Project Review Area of approximately 450 acres between the existing Preserve and the
Schenectady County boundary. Nearly half of this area is already encumbered by local, state
and federally protected wetlands and waterways. The possible concern that designation of
private lands within the Study/Project Review Area for full protection would represent a
“regulatory taking” was addressed in the previous plans, and is not supported by case law.
As stated in the Implementation Guidelines, such designations are planning tools that identify
areas where significant resources are known to occur and where certain types of actions may
be appropriate. All recommendations regarding resource protection and management within
these areas are made with the understanding that the Commission has no jurisdiction to
impose these recommendations without the voluntary cooperation of the landowner or agency
with jurisdiction (e.g. NYSDEC, local planning boards, etc.).
37. As mentioned previously, acquisition of additional land for the Preserve will reduce the
potential for development. In commercial and industrially zoned areas, reduced development
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could result in some loss of future, as yet undetermined, employment and revenue potential.
However, the majority of the additional land recommended for full protection is zoned for
residential use, so the loss of employment and economic opportunities is not a consideration
on most sites. The off-setting effects of reduced traffic congestion, enhanced land value and
reduced municipal service costs associated with reduced development, and the avoidance of
development in wetlands, ravines and other inappropriate areas mentioned previously would
mitigate any potential adverse impacts on employment.
38. Operational expenses associated with achieving the Commission’s vision of an ecologically
viable Preserve with enhanced public recreational and educational opportunities are estimated
at $2.5 to $2.8 million per year, suggesting the need for an endowment of $8 to $10 million.
To the extent that these expenditures utilize public funds, they may be seen as having an
adverse impact on other programs in competition for these funds. However, the legislation
establishing the Commission and the NYS Open Space Conservation Plan identify the
Preserve as a resource worthy of protection.
Air Quality Impacts and Mitigation
39. Air quality impacts associated with Preserve management were addressed in the 2002
Management Plan and FEIS.
40. Since the implementation of the fire management program in 1991, over 120 controlled burns
have been conducted. The Commission has demonstrated that it can effectively manage the
smoke from the majority of the burns it has conducted. The majority of the burns conducted
since 1991 have occurred in highly sensitive areas, near developments and roadways.
Responses to post-burn questionnaires, conversations with individuals and observations made
during the burns indicate that when burns are conducted under carefully chosen conditions,
fire can be used as a management tool within the Preserve without adversely affecting air
quality.
Water Quality Impacts and Mitigation
41. Water quality impacts associated with Preserve management were addressed in the 2002
Management Plan and FEIS.
Public Health and Safety Impacts and Mitigation
42. Public health and safety impacts and mitigation were addressed in the 2002 Management
Plan and FEIS.
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Certification to Approve/Fund/Undertake:
Having considered the draft and final Environmental Impact Statements and having considered
the preceding written facts and conclusions relied on to meet the requirements of 6 NYCRR Part
617.11, this Statement of Findings certifies that:
1. The requirements of 6 NYCRR Part 617 have been met; and
2. Consistent with social, economic and other essential considerations from among the
reasonable alternatives available, the action is the one that avoids or minimizes adverse
environmental impacts to the maximum extent practicable. Adverse impacts will be avoided
or minimized to the maximum extent practicable by incorporating as conditions to the
decision those mitigative measures that were identified as practicable.
3. Consistent with the applicable policies of Article 42 of the Executive Law, as implemented
by 19 NYCRR Part 600.5, this action will achieve a balance between the protection of the
environment and the need to accommodate social and economic considerations.

Albany Pine Bush Preserve Commission

Signature of Responsible Official

Name of Responsible Official

Title of Responsible Official

Date

Address of Agency:

195 New Karner Road
Albany, New York 12205
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