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Dear friends and colleagues,

Periodic reviews of our forest resources are needed to evaluate their ever-changing status and to
assess the ability of our programs to meet the conservation and sustainability directives of the
North Carolina Division of Forest Resources. These directives are to lead the people of our state
to develop, protect and manage these resources to ensure that they will be conserved now and
sustained for future generations. This is a daunting task and we must work together as partners to
be successful. The document attached to this letter is our completed statewide forest resources
assessment that evaluates and analyzes the past and current conditions and projects the future
conditions of these resources. In addition, the document includes goals and objectives that
describe what we need to do to address key findings of the assessment. The document also
outlines strategies on how we plan to achieve these goals and objectives. And finally, it contains
priority maps to help tell the story of our forest resources and to help build partnerships. This
compilation of assessment, goals, objectives, strategies and priority maps will guide us in the
next five years in planning for the conservation of these resources and the associated economic,
ecological and public benefits these resources provide.

North Carolina is blessed to have rich and diverse forest resources. From our seashores to the
peaks of the Appalachian and Blue Ridge Mountains, our forest resources enrich the lives of all
North Carolinians. Forests provide us with clean water and air, wildlife, recreation and forest
products. They provide jobs and income, as well as, a place to escape from our jobs. They
support the number one manufacturing industry in North Carolina. Our forest resources entice
people to come to North Carolina and they make our state great.

All North Carolinians are stewards of our forest resources and we must work together as partners
to be successful. Throughout the past 18 months we have invited the help of partners to make
this document and strategic plan useful and pertinent. If you have been a partner in this project, |
want to thank you for your help. If you are new to this document, | encourage you to join us as a
partner. At this time of rampant change, it is critical that we work together to develop, protect
and manage the multiple resources of North Carolina's forests through professional stewardship,
enhancing the quality of life for our citizens while ensuring the continuity of these vital
resources.

We respectfully submit this assessment, strategies and priority maps for your consideration.

Wib Owen
North Carolina State Forester

1616 Mail Service Center, Raleigh, North Carolina 27699-1616
Phone: 919 — 857-4801 \ FAX: 919 — 857-4802 \ Internet: www.dfr.state.nc.us
AN EQUAL OPPORTUNITY \ AFFIRMATIVE ACTION EMPLOYER -50% RECYCLED / 10% POST CONSUMER PAPER



Executive Summary

The following forest resource assessment and accompanying strategic plan and priority maps
constitute a coordinated plan for moving North Carolina forests into the future. Driven by the
need to efficiently target efforts to address state and national priorities, this document constitutes
a broad vision for protecting and enhancing North Carolina forest values and benefits. While the
mandate for this document and critical assessment originated in the 2008 Farm Bill under the
Cooperative Forestry Assistance Act, its origins are deeply seated in a public that is demanding
increased impact, accountability and innovation from its agencies. With that challenge as our
goal, a committed group of staff, partners and sister agency personnel met over the past 18
months to make this publication a reality. The scope of this immense effort was only surpassed
by the dedication and commitment of partners and staff who labored enthusiastically to complete
this publication on time and on budget.

The arrangement of chapters mirrors the evolution of this effort from the Introduction (the
process), Chapters 2-4 (reflect the national themes of Conserving Working Forests, Protecting
Forests from Harm and Enhancing the Public Benefits from Forest. Within each of those
chapters are comprehensive reviews of the condition of our forests and the impending threats and
opportunities that exist to make them healthier, productive and yielding increased public benefits
like clean air, water and precious wildlife habitat in urban and rural communities. The
concluding Chapter 5 (Goals and Strategies is the logical follow-up to the assessment effort and
constitutes a comprehensive a “strategic plan” for the next five years. The plan is organized by
global goals that narrow to specific strategies that can be implemented at county and landowner
level. Individual strategies specify the priority area, partners involved, resources required and
connection to state assessment and national goals. The seven goals identified for North Carolina
are listed below:

e Goal 1: Increase the sustainable management and conservation of forest lands in NC.
e Goal 2: Reduce negative impacts from forest threats.

e Goal 3: Increase the restoration, maintenance, and management of fire adapted species
and ecosystems.)

e Goal 4: Maintain or increase the viability and sustainability of existing and emerging
markets.

e Goal 5: Increase and enhance fish and wildlife habitat on North Carolina’s forests

e Goal 6: Manage, conserve, restore, and enhance forestlands important to current and
future supplies of clean water for economic, social, and ecological uses.

e Goal 7: Enhance the benefits and sustainable management of urban forests.

The priority landscape and program maps complete the document by illustrating areas within the
state that will best be served by the strategic efforts detailed in the plan. The maps reflect the
conservation, protection and enhancement themes that permeate the assessment document and



federal directives. The priority landscape and program maps were developed to educate and
inform constituent and to focus implementation and ultimately deploy resources. Priority areas
will likely be used for USDA Forest Service accomplishment reporting by the Division of Forest
Resources and for multi-state partnerships funding pursuits. Priority areas will not restrict
program delivery nor interfere with equitable provision of assistance nor services. Certain
functions, such as firefighting and insect / disease outbreak response, imminent threats to life and
property will always take precedent. The intent from the onset was to use the assessment and
planning process to become a more efficient agency in the delivery and deployment resources to
protect, enhance and conserve our state forest resources. We welcome your assistance and
support in making our intentions your reality!
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Chapter 1. Assessment Process and Outcomes




1. Assessment Process and Outcome

1l.a.

Background and Approach

The USDA Forest Service and state forestry
agencies have enjoyed an effective and
unique partnership of assistance and
outreach to private landowners,
communities, tribes, and other partners for
several decades under the State and Private
Forestry (S&PF) organization. A component
of this partnership involves financial support
from the USDA Forest Service to support
state programs and efforts in sustainable
forest management, urban and community
forestry, wildland fire management, forest
health protection, and conservation
education. The Food, Conservation, and
Energy Act of 2008, also known as the 2008
Farm Bill, directed the USDA Forest
Service to implement a “Redesigned” State
and Private Forestry organization. The
purpose of this new approach to S&PF is to
shape and influence forestland use on a
scale, and in a way, that optimizes public
benefits from trees and forests for both
current and future generations. The
Redesign approach involves (1) an
examination of current conditions and trends
affecting forestland and (2) a review of
S&PF programs to see if technical, financial,
and other resources are being most
effectively applied. The goal of this
approach is to proactively address forestry
challenges by developing and delivering an
up-to-date set of programs, skills, and
opportunities.

As part of the Redesign effort, each state
must complete a statewide assessment of
forest resources and a strategy for their
management to receive federal funding.
Each assessment is to provide a

comprehensive analysis of forest-related
conditions, trends, threats, and opportunities
within a state. The resource strategies
developed along with the assessment define
long-term plans for investing state, federal,
and other resources where they can most
effectively stimulate or leverage desired
action and engage multiple partners.

Federal Redesign guidance directs states to
develop statewide forest resource
assessments that do the following:

e Provide an analysis of present and
future forest conditions, trends, and
threats on all ownerships in the state
using publicly available information.

e Identify forest-related threats,
benefits, and services consistent with
the S&PF Redesign national themes.

e Delineate priority rural and urban
forest landscape areas to be
addressed by the state resource
strategy. States can also identify
linkages between terrestrial and
aquatic habitat, as appropriate.

e Work with neighboring states and
governments to identify any
multistate areas that are a regional
priority.

e Incorporate existing statewide plans,
including wildlife action plans and
community wildfire protection plans.
Address existing S&PF program
planning requirements. States can
also draw upon relevant national and
regional assessments as appropriate.



Building on the findings in the statewide
forest resource assessments, federal
Redesign guidance directs the development
of statewide forest resource strategies. The
guidance requires each state to outline long-
term strategies for addressing (1) priority
landscapes identified in the state forest
resource assessment and (2) the following
national themes and associated management
objectives:

e Conserve working forestlands:
Conserve and manage working forest
landscapes for multiple values and
uses.

e Protect forests from harm: Protect
forests from threats, including
catastrophic storms.

e Enhance public benefits from trees
and forests: Conserve and enhance
air and water quality, soil, biological
diversity, carbon storage, forest
products, forestry-related jobs,
production of renewable energy, and
wildlife habitat.

e Describe how the state proposes to
invest federal funding, along with
other resources, to address state,
regional, and national forest
management priorities.

e Include a long-term timeline for
project and program implementation.

e ldentify partner and stakeholder
involvement.

e |dentify strategies for monitoring
outcomes within priority forest
landscape areas and how action will
be revised when needed.

e Describe how the state’s proposed
activities will accomplish national
S&PF objectives and respond to
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specified performance measures and
indicators.

e Describe how S&PF programs will
be used to address priority landscape
and management objectives.

e Incorporate existing statewide plans,
including wildlife action plans and
community wildfire protection plans,
and address existing S&PF program
planning requirements.

Developing North Carolina’s
Statewide Forest Resource
Assessment and Strategy

Issue ldentification and
Formulation

During the fall of 2008, the NC Division of
Forest Resources (NCDFR) formed a task
force to guide the development of the
statewide forest resource assessment and
strategy. Task force members first reviewed
current and previously conducted
assessments and plans. This review helped
us to identify key focus points for our
assessment efforts. Although numerous
resources were reviewed and contributed to
the issues addressed by the working groups,
six documents stand out as primary
references. These documents and others
used to identify critical issues can be found
in Appendix A.

The North Carolina Wildlife Action Plan,
completed in 2005, is a comprehensive
management tool developed by the NC
Wildlife Resources Commission to help
conserve and enhance the state’s fish and
wildlife and their habitats. A masterwork of
state leaders in research, conservation, and
education, the NC Wildlife Action Plan
identifies diverse management strategies,
research studies, and conservation efforts to
ensure that all of our wildlife resources have
healthy habitats where they can thrive. The
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forest sustainability work group drew
heavily upon this resource in documenting
(1) forests with high conservation value and
(2) other prime wildlife habitat on which to
focus appropriate conservation strategies.
http://www.ncwildlife.org/Plan/WSC_WAP
_Downloads.htm

The Southern Forest Resource Assessment
(SFRA) Summary Report was published in
2002 to address concerns raised by natural
resource managers, the science community,
and the public regarding the status and likely
future of forests in the South. Specifically of
interest were changes to the region’s forests
brought about by rapid urbanization,
increasing timber demand, increasing
numbers of satellite chip mills, forest pests,
and changing air quality. In response to
these issues, leaders of three of the region’s
federal natural resource agencies (USDA
Forest Service, U.S. Environmental
Protection Agency, U.S. Fish and Wildlife
Service) and the Tennessee Valley Authority
worked together to assess the overall
condition and changes of southern forests.
More than 25 scientists and analysts from
the above agencies as well as southern
universities compiled the SFRA Summary
Report. More than 100 scientists from
universities, state and federal agencies,
industry, and conservation organizations
peer-reviewed the report for accuracy and
completeness.
http://www.srs.fs.usda.gov/sustain/

The Southern Forest Futures Project (SFFP)
is a multiyear effort by the USDA Forest
Service, Southern Research Station and
Southern Region, in partnership with the
Southern Group of State Foresters. The
SFFP builds directly on the Southern Forest
Resource Assessment to examine how the
forces of change identified in the SFRA,
along with other emerging factors, could
reshape forests over the next half century
and beyond. Meta-issues identified during
two public scoping sessions held in Raleigh

and Asheville, NC, during 2008 helped
further synthesize the key issues (topically
and geographically) addressed here in North
Carolina’s Forest Resource Assessment. An
active project as of June 2010, a draft SFFP
report is expected to be completed by the
end of 2010.
http://www.srs.fs.usda.gov/futures/

North Carolina’s Forests, 2002, a
publication by the USDA Forest Service,
Southern Research Station (SRS), released
in 2006, describes the principal findings of
the seventh inventory of North Carolina’s
forest resources. Data from this publication
helped us to identify current status and key
trends associated with North Carolina’s
forest resources.
http://www.srs.fs.usda.gov/pubs/26000

Forest Statistics for North Carolina, 2002,
another publication by the USDA Forest
Service SRS, likewise helped us to identify
current status and key trends. Although
fieldwork for the eighth inventory of North
Carolina’s forest resources was completed in
late 2008, the updated data were not
available as we developed most of the
current assessment. Therefore, we used
predominantly 2002 data. The exception
occurs in Chapter 2.a., “North Carolina’s
Forests, 2007,” which does incorporate data
from the eighth inventory released in
February 2010.
http://www.srs.fs.usda.gov/pubs/6274

Report of the Governor’s Task Force on
Forest Sustainability, 1996, identified 79
recommendations supporting sustainability
of North Carolina’s forest resources and the
economic viability of its forest-based
economy. Most of the recommendations
have since been implemented.
http://www.ncforestassessment.com/pdf/Rep
0rt%200f%20the%20Governor's%20Task%
20Force%200n%20Forest%20Sustainability
_June%201996.pdf



Working Groups

During the issue identification process, we
established six “assessment themes.” The
themes helped us to identify threats to NC
forests and the benefits and opportunities the
forests provide: Socioeconomic Threats to
Working Forests, Ecosystem Services,
Forest Sustainability, Threats to Forest
Health, Protecting Forests and Communities
from Wildfire Risk, and Maintaining Viable
Urban Forests. Based on these themes, the
task force organized six working groups.

The working groups shared a common
vision: to combine the collective wisdom of
their members as they identified priority
areas for focusing programs and future
efforts. Each working group consisted of 10
to 20 members, including interested
partners, stakeholders, and agency
personnel, with subject matter expertise and
a commitment to seeing the assessment
through to completion. Each working group
established a structure that included a leader
or co-leader. Non-NCDFR partners led two
working groups: Forest Sustainability and
Threats to Forest Health. Each working
group designated one or more NCDFR
liaisons, one or more GIS coordinators, and
a scribe. Based on each group’s assessment
theme, working group members analyzed
the forest resource trends and conditions and
assigned priority rural and urban landscape
areas. Each group also helped to develop
appropriate strategies for dealing with the
threats and opportunities that its members
unveiled. These strategies helped form the
basis for recommended program efforts in
the coming 5 years.

Partner and Stakeholder
Involvement

The NC Division of Forest Resources
worked collaboratively with more than 40
key partners and hundreds of stakeholders to
develop this statewide forest resource
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assessment. Partners helped to ensure that
federal and state resources focus
management and outcomes on important
priority landscapes. This statewide
assessment represents a comprehensive
analysis of the forest conditions, trends,
threats, and opportunities within North
Carolina. We give special thanks to
professionals from the NC Wildlife
Resources Commission (NCWRC) and the
U. S. Fish and Wildlife Service for their
unwavering assistance and editorial
comments and for their critical roles on
various working groups. Members of the
State Stewardship Committee and NRCS
State Technical Committee, who were
briefed on the process, progress, and review
of drafts of the assessment and strategies
during the development process, received
frequent updates and suggestions. The
USDA Forest Service and USDI Fish and
Wildlife Service are the two primary federal
land management agencies involved in both
assessment and strategy development. A
complete list of partners and stakeholders is
included in the Acknowledgements section
of this assessment.

Partner Meetings and Review
Periods

A central tenet of North Carolina’s approach
has been the involvement of partners in
designing and implementing the statewide
forest resource assessment and strategy. This
began early in the process when partners
were asked to critique a design and
implementation strategy in late 2008
(Ficure 1a-1). At that meeting, partners
asked for a detailed strategy and a website
through which to track progress. The first
formal meeting of partners was used to
break stakeholders into separate working
groups to draft the assessment. The final
meeting’s purpose was to conclude the
assessment portion and move into the
strategy portion of the project. A formal
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review process was then implemented, and

much of the interaction took place via email

and Web postings. Two separate review
periods were initiated, and comments were

FIGURE la-1. Relationship and process flow of the statewide forest resource assessment, the
goals/objectives/strategies, and the priority maps.
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received automatically by e-mail.
Corrections and edits were made, and then
final drafts were sent to an outside reviewer
for style and usage changes. Those final
edits were reflected in the final document
submitted for approval by the USDA
Secretary in June of 2010.

An initial meeting of key partners and
stakeholders was held November 28, 2008,
at the NC Wildlife Resources Commission
headquarters in Raleigh. This meeting
served to introduce the partners and
stakeholders to the purpose of the statewide
forest resource assessment and strategy, to

introduce a draft plan of work, and to solicit
feedback and support.

A second meeting of key partners and
stakeholders was held February 26, 2009, at
the Wake County Agricultural Center
Commons in Raleigh. This was a
participatory planning session designed to
provide an update on progress since the
October 2008 meeting and to recruit partner
and stakeholder participation in six working
groups. Breakout sessions were held to
further synthesize key issues to be addressed
within the six broad working group themes
during the assessment phase.



A third meeting of key partners and
stakeholders was held December 9, 2009, at
the NCSU McKimmon Center in Raleigh.
The purpose was to release draft findings of
the six working groups from the Assessment
phase and solicit input and support for a plan
to transition to the strategy development
phase.

Assessment Website

The assessment website was a
communication tool that captured input and
detailed the progress and effort of NCDFR
staff and partners in completing the project.
Everything from reference materials, federal
guidance, presentations, and meeting
minutes were captured and shared there. A
calendar of events documented all activities
that took place within the public settings and
efforts for the process. The website was a
crucial link among agencies, partners, and
the public in the implementation of this
nearly 2-year process:
http://www.ncforestassessment.com

a. Background and Approach
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Maintaining Viable Urban Forests
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Mapping Rationale

The identification of urban and rural priority
areas is a requirement of all statewide
assessments of forest resources, as specified
in the S&PF Redesign guidance developed
by the USDA Forest Service:

“State forest resource assessments will
identify, describe, and spatially define forest
landscape areas where forestry program
outreach and activity will be emphasized
and coordinated. Establishment of these
priority areas is intended to (1) enable the
efficient, strategic, and focused use of
limited program resources; (2) address
current state and national resource
management priorities; and (3) produce the
most benefit in terms of critical forest
resource values and public benefits. This
component of a state’s assessment should be
geospatially based.”

Mapped priority areas provide a method for
focusing on areas where federal investment
can most effectively stimulate or leverage
desired action and engage multiple partners.
Mapping must enable the discovery of
multistate areas in which collaboration can
lead to stronger outcomes.
Accomplishments using federal funds may
be evaluated against priority areas to
determine the effectiveness of S&PF
program implementation.

Mapping Approach

Two sets of priority maps were developed
for North Carolina. The first set (1) shows
areas of specific emphasis in North Carolina
according to themes identified during the

1.b.

Priority Map Development

assessment process and (2) aligns with
programmatic funding available from USDA
Forest Service S&PF. These maps show
areas of emphasis for these assessment
themes: Conserving Working Forestlands,
Protecting Forests and Communities from
Wildfire Risk, Threats to Forest Health, and
Maintaining Viable Urban Forests. The
second set of maps shows overall urban and
rural forest priority landscapes.

Each map is the result of overlay analysis,
which is achieved by adding data layers with
particular relevance to the map topic.
Wherever possible, the input layers were
straightforward datasets rather than complex
models; this results in maps that are easier to
interpret. Input layers were chosen based on
their importance in the assessment and their
ability to clearly represent a component of
interest. The rural and urban landscape
priority maps are not simple stacks of the
thematic priority maps, but are the result of
a separate consideration of layers relevant to
urban and rural forested landscapes. FIGURE
1b-1 shows the relationships between each
priority map and the data layers that were
used for creating the map. Layer weights, if
used, are noted in the bottom right corner of
the layer’s box.

Wherever possible, existing datasets were
used, including datasets developed for the
Forest Stewardship Spatial Analysis Project,
Forest Legacy Assessment of Need, and NC
Wildlife Action Plan. North Carolina has
several statewide datasets surpassing
anything available at a national level that
were incorporated as part of the mapping
process, including the NCDENR One NC
Naturally project and NC Natural Heritage
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FIGURE 1b-1. Relationship between the Statewide Forest Resource Assessment, the goals/objectives/strategies,
and the priority maps.
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Program database. Certain other
environmental and social factors, such as
cultural resources, demographic data,
poverty, public health, recreation, and air
quality were included as needed. Certainly,
there are datasets that could benefit from
improvement, and there are datasets that do
not exist at the extent and scale necessary
for use in a comprehensive assessment.
Where these data gaps were encountered,
they were documented to help focus future
data development work at the state, regional,
and national level.

Programmatic Maps

Conserving Working Forest Lands
(FIGURE 1b-2)

The Conserving Working Forest Lands map
shows areas of North Carolina that should
be targeted to prevent the loss of working
forestlands from development and
conversion to other nonforestry uses. These
lands have high values for connectivity with
other forestlands, water quality protection in
existing high-quality waters, habitat for
wildlife, and strong markets for hardwood
and softwood products. The final component
in the map is development risk. With active
and informed forest management, these



1. Assessment Process and Outcome

lands can provide economic and ecosystem
benefits; in the absence of involved and
informed management, they are at higher
risk of succumbing to development pressure.

Protecting Forests and Communities
from Wildfire Risk (FIGURE 1b-3)

The Protecting Forests and Communities
from Wildfire Risk map shows areas of
North Carolina where wildfire mitigation
and preparedness efforts can reduce loss of
life and property, and prevent degradation of
the forest resource due to intense fires
typical of southern forests. These lands rank
high for wildfire susceptibility in the
Southern Wildfire Risk Assessment System
(ArcGIS software). Many of these areas are
considered to be within the wildland-urban
interface, and many are owned by
individuals who may be unfamiliar with the
role of fire in southern forests and firewise
building principles.

Threats to Forest Health
(FIGURE 1b-4)

The Forest Health Priority map shows areas
of North Carolina currently at a moderate to
high risk of damage from insects and
diseases, both native and/or established and
imminent invasive threats. The specific pests
used to develop this map are as follows:
southern pine beetle, littleleaf disease,
annosus root rot, fusiform rust, hemlock
woolly adelgid, balsam woolly adelgid,
beech bark disease, redbay ambrosia beetle—
laurel wilt, emerald ash borer, Asian
longhorned beetle, and sirex woodwasp. As
the map shows, both rural and urban
landscapes across the state will likely see
negative impacts from these pests. Although
climate change is an important factor in
modeling future impacts to forest health,
much of the data is very coarse and was
consequently left out of this analysis.

Maintaining Viable Urban Forests
(FIGURE 1b-5)
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The Maintaining Viable Urban Forests map
shows areas of North Carolina that are
essential for restoring, conserving, and
maintaining healthy urban trees and forests.
These lands are experiencing rapid
urbanization, increased amounts of
impervious surface, and a higher number of
catastrophic storm events, while also having
tree canopy potential to offset the negative
impacts of land-use change. These urban
forestlands also have high values for energy
conservation and improved air quality.
Many municipalities within the priority
areas manage their urban forests with
limited resources and lack one or more of
the components necessary for a sustained
community forestry program. Coordinated
planning and management of urban forests
across jurisdictional boundaries will require
new partnerships and initiatives at
municipal, county, and statewide levels.

Landscape Maps

Rural Forest Priority Landscapes
(FIGURE 1b-6)

The “Rural Forest Priority Landscapes” map
shows areas of North Carolina where
forestry is an especially significant part of
the rural landscape. Forestlands in these
areas provide valuable benefits, such as the
protection of critical water quality resources,
wildlife habitat for threatened and
endangered species, and viable economic
options for landowners. Threats to forest
health and productivity through insect and
disease pests and wildfire are especially
significant in these areas. Threats here have
the potential to disrupt ecological systems
depended upon by all NC inhabitants. Much
of the priority rural forest acreage is in the
NC coastal plain and mountains, though
significant priority area exists in the
Uwharrie Mountains, sandhills, and
“northern tier” areas of the piedmont.
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FIGURE 1b-2. Conserving Working Forestlands map.
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FIGURE 1b-3. Protecting Forests and Communities from Wildfire Risk map.
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FIGURE 1b-4. Forest Health Priority map.
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FIGURE 1b-6. Rural Forest Priority Landscapes map.
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Urban Forest Landscape Priority
(FIGURE 1b-7)

The Urban Forest Landscape Priority map
complements the Maintaining Viable Urban
Forests map (FIGURE 1b-5) by adding layers
from these maps that have an urban
component: Conserving Working
Forestlands (FIGURE 1b-2), Protecting
Forests and Communities from Wildfire
Risk (FIGURE 1b-3), and Forest Health
Priority (FIGURE 1b-4). Wildland-urban
interface areas have inherent urban
components, and many of these areas need
intervention to reduce wildfire risk.
Improving water quality is a commonly
cited reason for maintaining urban tree
canopy. Forest insects and diseases spread
regardless of what is urban forest and what
is rural; indeed, many invasive pests become
established first in urban areas due to the
easy movement afforded by dense

transportation networks. Much of the
forestland delineated as priority in this map
are tracts of less than 14 acres. Parcelization
and fragmentation are issues that must be
addressed to effectively manage these
forests.

How Priority Maps Can Be Used

These maps were developed to meet the
needs of the NC statewide assessment of
forest resources, to facilitate the effective
implementation of the USDA Forest Service
S&PF programs, and to provide a
foundation for interagency partnerships.
Priority areas are expected to be used for
accomplishment reporting between the NC
Division of Forest Resources and the USDA
Forest Service, as well as for the formation
of multistate partnerships to pursue funding.
Priority areas provide a way to tell the story
of forests in North Carolina, to educate and
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FIGURE 1b-7. Urban Forest Priority Landscapes map.
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inform, and to build constituencies to effect
positive change. Priority areas are not
intended to restrict the delivery of certain
programs or to exclude citizens from state-
provided services. Certain functions, such as
firefighting and response to insect and
disease outbreaks, do not lend themselves to
prioritization—imminent threats to life and
property will always take precedent. The
delivery of forestry programs and services
will ideally strike a balance between
activities conducted in priority areas and
maintaining program access to all citizens of
the state.

Wherever possible, existing datasets were
used, including datasets developed for the
Forest Stewardship Spatial Analysis Project,
Forest Legacy Assessment of Need, and NC
Wildlife Action Plan. North Carolina has
several statewide datasets surpassing
anything available at a national level that
were incorporated as part of the mapping
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process, including the NC DENR One NC
Naturally project and NC Natural Heritage
Program database. Certain other
environmental and social factors, such as
cultural resources, demographic data,
poverty, public health, recreation, and air
quality were included as needed. Certainly,
there are datasets that could benefit from
improvement, and there are datasets that do
not exist at the extent and scale necessary
for use in a comprehensive assessment.
Where these data gaps were encountered,
they were documented to help focus future
data development work at the state, regional,
and national levels. Further explanation of
the GIS process and data sources used in
development of the maps can be found in the
Appendix B.
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1.c.

Multistate and USFS Redesign Efforts

The USDA Forest Service Redesign effort
seeks to focus State and Private Forestry
resources and funding on high-priority areas
at a multistate landscape level. The purpose
of the Redesign is to encourage
collaboration among states to identify
common forestry issues for maximum
impact. Current Redesign projects address
significant geographic issues at the
landscape level. All of the projects are
guided by three broad national themes
(TABLE 1c-1). The Redesign’s guiding
principles emphasize landscape-scale
projects that feature collaborative planning
and implementation; prioritization of
outcomes; and innovative use of technology,
multistate involvement, and collaboration.

A number of forestry issues identified in
North Carolina’s statewide assessment are

common to other states within the Southeast.

For some of these issues, projects are
already underway with multistate
collaboration. Outcomes from NCDFR
projects may provide information or
program ideas that other states can apply.
Many issues will need to be addressed with
future projects, many of which will cross
state borders.

Future Multistate and Regional
Collaboration Opportunities

Forest resource issues, threats, and
opportunities that cross state boundaries or
that address regional priorities provide
opportunities for multistate collaboration. In
some instances these opportunities may be
tied to a specific S&PF program area or a
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well-defined issue or need common to one
or more states. In other cases, collaborative
opportunities may be best identified and
addressed geospatially, where watersheds,
ecoregions, commodity markets, population
centers, or other factors converge.

We anticipate that future planning and
communication efforts will occur at the
regional level to more fully explore
collaborative opportunities regionally and
among the states. One avenue to beginning
these discussions is within the existing
committee and task force structure of the
Southern Group of State Foresters (SGSF).
An early attempt to identify multistate
collaborative needs occurred at the SGSF
Summer Meeting held in Wilmington, NC,
in June 2009. Now that states have
completed their state forest resource
assessments and strategies, it is time to
revisit these opportunities and collectively
plan strategies to effect positive change.
Listed below is only a sample of the many
priority opportunities for multistate or
regional collaboration identified during the
development of North Carolina’s statewide
forest resource assessment and strategy.

e Forest resource market changes.
Changes in traditional markets and
emergence of new markets, such as
carbon trading, bioenergy, and
ecosystem services, may change
supply and demand and our
management of forests.

e Climate change impacts. This meta-
issue influences many other issues
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TABLE 1lc-1.—Current USFS Redesign Grant projects managed by the NC Division of Forest Resources

NC
Funding . . . States Assessment
Years Project Name Project Description Involved  Objectives

Addressed

2008/  Enhancement of Expands NC Remote Automated Weather NC 2.1,3.1,3.2,

2009 NCDFR's Fire System: Adds new RAWS stations, updates 3.3
Environment Program data collection and continues training of

personnel.

2008 Landowner's Link to Creates a “Link to Virtual Forest Management” NC 1.2,1.3,5.2,
Virtual Forest website that enables landowners to develop
Management Phase 1 their own forest management plans.

2008 North Carolina Firewise- A directed effort to prevent wildfires and NC 2.1,3.1,3.2,
Urban Intermix improve urban forest health by combining 7.1
Community Grant firewise and urban forest management
Program concepts.

2008 North Carolina's Sustains and promotes the restoration of NC 3.1,3.2,33,
Longleaf Pine Initiative  longleaf pine in North Carolina via new stand 52,53
and Action Plan establishment, conserving existing stands, and

promoting total resource management.

2008 Woodland Owner Short ~ Expands the current curriculum of innovative NC 1.2,1.3,31,
Course (WOSC), forest management concepts to small 3.2,3.3,44,
Regional Expansion landowners in the NC piedmont and coastal 52,5.3,54,

plain. 6.4,7.1

2008 Student Intern Employs Student Conservation Association NC 21,2.2,2.3,
Assessment SCA Crews  (SCA) crews to complete community wildfire 7.2

protection plans, urban forest assessments,
forest pest and disease assessments and other
valuable forest management data.

2008  Forest Health Funds brochures, posters and webpages to NC 22,73
Information, Education,  address hemlock woolly adelgid, gypsy moth,
and Outreach bark beetles, oak decline, storm damage to

timber, storm damage to urban trees,
defoliators, urban pests, and emerging issues.
Digital Aerial Sketch- Funds acquisition of mapping technology and 1121 22
2008 Mapping Technology training in forest health, forest management, NC 3'3’ 5'2’ 5'3’
water quality, fire control, emergency 6.1, 6.2’ 7'2’
management, and law enforcement. e
Landowner Survey Funds a survey of landowners to determine
2008 advice and services they need from natural NC 12,33
resource professionals.
Strategic Planning Tool ~ Funds the development of a regional tool to
to Assess Wood Energy  assess the potential impact of demand for wood NC, AL,
2009 Demands on Timber as an energy feedstock on product inventories,  GA, MS 12,41,42
Market markets, and traditional wood-based industries.
Shortleaf Pine Initiative ~ Sustains and promotes the restoration of
2010 shortleaf pine across the region through OK AR, 3.1,3.2,5.2,
collaborative research and information and NC, TX 53

education efforts.
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NC
5‘;2?;”9 Project Name Project Description Isrt?/:)elfle d gf;iscst?\]/izt
Addressed
Fire Activity and Develops a computer-based tracking systemto  NC, SC,
2010 Emissions Tracking enhance and collaborate with other resource VA, GA, 21,31,3.2,
System (FAETS) databases. LA, TN, 3.3
OH, PA

and strategies as well as program
deliveries by all states.

Threatened species and longleaf pine
restoration. Loss of specific species
across landscapes will require
strategies and efforts that include all
interested stakeholders.

Invasive species. Aggressive action
and cooperation will be needed to
control and manage the continuing
spread of numerous invasive species.

Fire-smoke modeling and emissions.
Pooling resources and databases will
help to develop modeling tools and
standards for smoke data collection
and management.

Forests and water quality.
Identification of priority watersheds
for forest conservation and
coordination of strategies and
management to improve conditions
could produce regional effects.

Urban and WUI. Canopy cover
monitoring, land-use change
predictive models, and storm damage
rapid assessment are several
potential areas for multistate
cooperation.
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Forest health, Insects and diseases
that threaten rural and urban forests
spread regardless of state or national
boundaries. Coordinated strategies
are critical in areas of prevention,
monitoring, control, data
management, education, and
enforcement.

Outreach, information, and
education. Collaboration and sharing
of ideas, products, and resources to
reach common audiences can be
efficient and effective uses of limited
resources.

Research and technology transfer.
Investigation, discovery, and the
sharing and transfer of science-based
knowledge to those who can use it is
a classic example of activities well-
suited to coordinated efforts.

Data collection, management,
analysis. Opportunities exist in all
program areas to more effectively
collect, manage, share, and analyze
data.
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1.d.

Implementation and Next Steps

Annual Action Plans and
Investment of Financial and Other
Resources

The S&FP Redesign effort directs states to
develop an annual action plan that will
identify specific strategies to be addressed in
the coming year. This action plan is to
include a component describing how federal
funding, along with other resources, will be
invested. States are also directed to describe
the capabilities and limitations within the
state for addressing the threats and
opportunities identified in the strategy plan,
including capacity (such as legal, financial,
staffing, and partner resources).

The inclusion of matrices for each strategy
(see Chapter 5, “Goals, Objectives, and
Strategies”) was a deliberate proactive
attempt to capture the critical components
that will be needed to develop annual action
plans and partner/stakeholder collaboration,
and to implement strategies. In the near
term, a series of additional relational
matrices will be developed to more clearly
identify strategic associations by priority
area, NCDFR program, and
partners/stakeholders who will aid in
developing annual action plans and facilitate
strategy implementation and service delivery
on the ground.

Integration with the North Carolina
Wildlife Action Plan

Although numerous opportunities exist for
integration of North Carolina’s Forest
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Resources Assessment and the North
Carolina Wildlife Action Plan (WAP),
integration of common objectives and
strategies is most readily apparent in the
four statewide conservation strategies of the
WAP listed below, along with the forest
resource assessment objectives that most
closely correlate.

1. WAP Urban Wildlife Management
Strategies correlate to SFRAS
Objectives 1.4,5.4,7.1,7.2,7.3, and
1.4,

2. WAP Private Lands Habitat
Management Strategies correlate to
SFRAS Objectives 1.2, 1.3, 3.1, 3.2,
4.1,5.2,and 6.1.

3. WAP Land Conservation Strategies
correlate to SFRAS Objectives 1.1,
3.3,5.1,5.3,and 6.2.

4. WAP Education, Outreach and
Recreation Strategies correlate to
SFRAS Objectives 3.1, 5.4, and 6.3.

Federally funded Programs
Already Using Assessments and
“Priority Maps”

A number of federally funded forestry
programs already use information derived
from forestry assessments. Most notably,
this includes the use of priority maps that
highlight areas of North Carolina where
resources (such as funding and man-hours)
can deliver the greatest benefits. Primary
examples include the Forest Stewardship
Program and the Forest Legacy Program.



The Forest Stewardship Program

Distinct as our forests are, they have one
common denominator—they are extremely
valuable to the citizens of North Carolina.
Forests provide habitat for birds, deer, bears,
and other animals. The headwaters of most
of the state’s rivers and streams are in
forests, and forests thus ensure a steady
supply of clean water. They offer solitude
and aesthetic experiences for NC residents
and for tourists. They provide raw materials
for the state’s manufacturing industry, which
produces lumber, plywood, particleboard,
paper, furniture, and hundreds of other
products made from wood. They furnish an
abundance of other miscellaneous forest
products—such as Christmas trees,
ornamental shrubbery, longleaf pine needles
for mulch, mosses, herbs, and floral and
edible plants—that contribute millions of
dollars to the state’s economy. They give
landowners opportunities for additional
income through leasing lands for hunting.

North Carolina’s forests are diverse, insofar
as both the benefits derived from them and
the many private landowners who own
them. These details will be examined and
discussed throughout this document. Many
of these landowners have different values,
different levels of knowledge about forests,
and different goals for using their
forestlands. Public lands are being pressured
to provide recreation, aesthetics, wildlife
and fisheries, as well as timber products.
Because these public lands are limited, the
only way to meet this ever-increasing
demand is to provide opportunities for some
of these activities on private lands. The
Forest Stewardship Program is a way to
provide the technical assistance needed by
landowners to meet personal objectives, and
to improve all aspects of the forest
environment for the state’s citizens. This is
applicable whether landowners seek to
generate income through timber harvesting;
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d. Implementation and Next Steps

manage for wildlife or fish habitat; maintain
the soils and waters; or provide recreation or
aesthetic opportunities for themselves, their

families, or visitors to their land.

The Forest Stewardship Program helps to
coordinate the various publicly supported
assistance programs for forestland owners. It
has been developed as a partnership among
representatives of the following agencies or
institutions: NC Division of Forest
Resources; NC Wildlife Resources
Commission; USDA Forest Service, Natural
Resources Conservation Service, and Farm
Service Agency; U.S. Fish and Wildlife
Service; Cooperative State Research,
Education and Extension Service; Duke
University; and North Carolina State
University. Many members of the above-
mentioned organizations functioned as
working group participants and chapter
authors for this document. In general, the
collaboration and oversight of this State
Stewardship Committee, coupled with on-
the-ground management plan assistance to
landowners, has helped to increase the
effectiveness and efficiency of other federal
and state forestry programs. The cooperative
planning by wildlife, soils, forestry,
recreation, and other natural resource
professionals has also served to keep
landowners informed of regulatory
requirements that must be met as well as
best management practices that may be
utilized on their lands.

The Forest Stewardship Program reports its
annual accomplishments to the USDA
Forest Service (TABLE 1d-1). Since 2008,
the Southern Group of State Forester’s
Southern Forest Land Assessment (SFLA)
GIS project has been used by the Forest
Stewardship Program as a way of reporting
how many stewardship plans were being
carried out in “Important Forest Resource
Areas.” Future Forest Stewardship Program
accomplishments will likely use this
document’s Conserving Working Forest
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Lands priority map (FIGURE 1b-1) rather
than that SFLA priority map. The
Conserving Working Forest Lands map is an
example of a visual and spatial tool that can
be used by management and field personnel
to plan their efforts and assess their
accomplishments.

TABLE 1d-1.—NC Forest Stewardship Program
accomplishments

Measure Accomplishment

Number of stewardship
plans and acres addressed
(1990 — 2009)

21,928 plans, 645,311
acres

Number of tracts and acres 720 tracts,

certified under the 132,069 acres
stewardship program

(1990 - 2009)

Number of trained 64 writers
stewardship plan writers,

external to NCDFR

(1990 — 2009)

Percentage of stewardship ~ 48%

plan acres that were (213,445 acres out of

located in spatially defined
“Important Forest
Resource Areas*”

(1999 — 2009)

*As defined by the
Southern Forest Land
Assessment GIS Project

Percentage of stewardship
plans where the plan
recommendations were
being implemented by
landowners (Based on
2008 —2009 Monitoring
Results)

a total of 446,154
acres covered by
stewardship plans)

70%

The Forest Legacy Program

The Forest Legacy Program, authorized in
the 1990 Farm Bill—Section 2103c,
authorizes the USDA Forest Service or state
governments to purchase permanent
conservation easements on private
forestlands. The program acquires certain
land-use rights that both promote effective
forestland management and protect the land
from conversion to nonforest uses.
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Threatened forestlands receive priority that
(1) contain important scenic, cultural, and
recreation resources; fish and wildlife
habitats; water resources; and other
ecological values; and (2) will support
continuation of traditional forest uses. To be
considered for the program, an NC
landowner must have a Forest Stewardship
Plan that addresses the multiple resource
management of their property. Activities
consistent with the Forest Stewardship
Plan—including timber harvesting and
recreational activities, such as hunting,
fishing, and hiking—are allowed under the
program and encouraged. The federal
government may fund up to 75 percent of
program costs, with at least 25 percent
coming from private, state, or local sources.
In addition to gains associated with the sale
or donation of property rights, many
landowners may also benefit from reduced
taxes associated with limits placed on land
use.

Former Governor James Hunt designated the
NC Division of Forest Resources as the lead
agency to oversee and implement the Forest
Legacy Program. Participation in the Forest
Legacy Program is entirely voluntary from
both state and landowner perspectives. Titles
to lands or interests in lands (conservation
easements) acquired are held by the state of
North Carolina. Tracts enrolled in the NC
Forest Legacy Program between 2000 and
2009 are summarized in TABLE 1d-2.

Private forestland owners are eligible to
participate in the Forest Legacy Program if
their property is located within the
program’s designated area of eligibility.
These areas of eligibility were reassessed
and revised in 2008 using GIS technology.
Many of the GIS layers used to identify the
Forest Legacy eligibility areas were later
used to help create other priority maps in
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TABLE 1d-2.—NC Forest Legacy Tracts (enrolled from 2000 — 2009)

FY Project Acres FLP Funding Appraised Value
2000  Town Creek Phase I: Davis Farm 1,082 $1,400,000 $2,288,000
(Brunswick County)
2001  Town Creek Phase Il: Boise & Duckhead 1,508 $2,694,060 $2,650,000
(Brunswick County)
2002  Blue Ridge Parkway Buffer: TCF 328 $1,500,000 $550,000
(Haywood County)
Blue Ridge Parkway Buffer: Roy Taylor 864 $2,420,000
(Jackson County)
Blue Ridge Parkway Buffer: TCF 222 $1,000,00
2003  RPM (Carteret County) 841 $1,490,000 $4,711,000
2004  Cool Springs (Craven County) 1,670 $1,481,209 $2,668,000
2007  Whitehurst Forest (Craven County) 181 $1,000,000 $2,047,500
2008  Clarendon Plantation (Brunswick County) 741 $1,485,000 $4,681,000
2009  Alliene LLC (Landowner = Fred Taylor) 812 $0.00 (Donation) Not Appraised
TOTAL= 8,249 $11,050,269.00 $22,016,500.00

this document. This is particularly true of
the Conserving Working Forestlands
(FIGURE 1b-2) and Rural Forest Priority
Landscape (FIGURE 1b-6) maps. The Forest
Legacy Program’s “Assessment of Need”
(AON) document extensively outlines
additional details of the program. A copy of
the AON document, which was revised in
2010, can be found in Appendix C.

The Assessment’s Impact on Future
Forestry Programs

A tremendous amount of effort has gone
into creating North Carolina’s Forest
Resources Assessment. The resulting
information will help to shape the future of
many forestry and natural resource
management programs. Priority maps and
the Goals/Objectives/Strategies matrix (see
Chapter 5) will be used as both planning
tools and assessment measures. These
sources of information will help guide the
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decisions made by upper management
personnel, and they will need to be
presented to and used by field personnel if
true on-the-ground impacts are to be
achieved. A working example of how this
could be accomplished involves an NCDFR
district forester and county ranger. These
two positions meet at least annually to
discuss and set goals for forest management
activities that are to be accomplished in a
certain county. The district forester could
very easily reference the
Goals/Objectives/Strategies matrix, then
review applicable priority maps for a
county. A goal would then be set that
incorporated this information. An example
goal for that county might be either of the
following:

e Write eight Forest Stewardship Plans
this year, with at least four occurring
in priority areas as designated by the
Conserving Working Forest Lands
priority map.
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e Deliver six community wildfire
protection plans, with three of them
occurring in priority areas as
designated by the Protecting Forests
and Communities from Wildfire Risk
priority map

These types of field-level goals could be
established, implemented, and assessed with
many forestry programs (such as Forest
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Health, Urban and Community Forestry,
Forest Legacy), as well as with
organizations beyond NCDFR. Priority
maps could also be used for ranking or
weighting purposes in terms of setting cost-
share program rates, determining strength of
applications, and other such goals.
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2.4.

North Carolina’s Forests in 2007

Key Findings

In 2007, North Carolina had 18 million acres of timberland—a gain of 362,000 acres since 2002. The gain
reverses a declining timberland trend.

Hardwood management types on timberland decreased by 489,000 acres, while softwood management types
increased by 733,000 acres between 2002 and 2007. The biggest changes were in planted pine, which gained
573,000 acres, and the oak—pine management type, which lost 719,000 acres. Lowland hardwoods and natural
pine also gained acreage.

Ownership of North Carolina’s timberland has shifted. Individual private ownership decreased 353,000 acres
between 2002 and 2007, while private corporate ownership increased by 249,000 acres. Overall, the
nonindustrial private forest (NIPF) class of ownership increased 250,000 acres and accounted for 78 percent of
timberland ownership as of 2007. Forest industry ownership decreased 110,000 acres, accounting for 8 percent of
timberland ownership. Public ownership of timberland increased 222,000 acres, 14 percent of timberland
ownership. The National Forest System manages 46 percent of the publicly owned timberland.

The volume of live softwood trees increased by nearly 1 billion cubic feet from 2002 to 2007. In 2007 loblolly
pine accounted for 62 percent of the softwood volume and remained the predominant softwood species.

The volume of live hardwood trees increased by nearly 2 billion cubic feet during the period from 2002 to 2007
and accounted for 66 percent of North Carolina’s total wood volume. Yellow poplar was the predominant
hardwood species, second only to loblolly pine in volume of all species for North Carolina.

From 2002 to 2007, the average annual growth of softwoods exceeded annual removals by 96 million cubic feet
per year. Softwood growth averaged 703 million cubic feet per year, a 13 percent increase over the period from
1990 to 2001. Planted softwoods made up 50 percent of the net annual growth, an increase of 47 percent from the
1990 to 2001 period. Softwood removals declined to 608 million cubic feet per year during 2002 to 2007.
Planted softwoods accounted for 43 percent of the removals, an increase from the 1990 to 2001 period.

From 2002 to 2007, the average annual growth of hardwoods exceeded annual removals by 218 million cubic feet
per year. Hardwood growth averaged 748 million cubic feet per year, a 24 percent increase over the period from
1990 to 2001. Hardwood removals increased to 530 million cubic feet per year during 2002 to 2007.

Introduction were derived from the USDA Forest Service
EVALIDatorPC Version 4.0. Survey data

Information in this chapter draws heavily on for North Carolina was downloaded

the publication North Carolina’s Forests, February 3, 2010 and consisted of the

2002 by Brown, New, Oswalt, Johnson, and 370701 data set for 2003, 2004, 2005, 2006

Rudis. Many of the figures were borrowed and 2007.

from a presentation given by Mark J. Brown )

at the North Carolina Forestry Association Overview

Annual Meeting, October 8, 2009 in Myrtle North Carolina has 31.2 million acres of

Beach, SC. All facts and figures for 2007 land (FIGURE 2a-1). The 2007 forest survey
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found 18.6 million acres, or 60 percent of
the land, to be forested. The remaining 12.6
million nonforested acres consisted of urban
and industrial developments, farmland, and
inland water.

Two percent of the 18.6 million forest acres
were classified as reserved forestland. The
384,500 acres in this reserved status were
located mostly in the Great Smoky
Mountains National Park, national forest
wilderness areas, and state parks. Another
156,000 forest acres were classed as
unproductive because of adverse site
conditions, such as rock outcrops, cliffs, or
deep water.

After deduction of the reserved and other
forestland acres, 18 million acres of North
Carolina’s forests (97 percent) are classified
as timberland. Timberland is forestland
capable of growing 20 cubic feet of wood
per acre per year and not reserved from
cutting.
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a. North Carolina’s Forest in 2007

North Carolina is one of the most
physiographically diverse states in the
Eastern United States. Elevations range from
sea level to 6,684 feet, the highest point east
of the Rocky Mountains. North Carolina has
more peaks over 6,000 feet than any state
east of the Mississippi River. In contrast, it
also has the most extensive system of barrier
islands in the United States. Not far inland
are pocosins and Carolina Bays, more
concentrated here than in any other State.
Areas of deep swamps are common in the
eastern third of the state as well. North
Carolina is located in three distinct
physiographic provinces recognized by the
U.S. Geological Survey as the Coastal Plain,
the Piedmont, and the Blue Ridge. For this
report, we use the designations developed by
the USDA Forest Service Forest Inventory
and Analysis Program (FIA) to describe
North Carolina’s physiographic regions:
northern and southern coastal plain,
piedmont, and mountains (FIGURE 2a-2).
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FIGURE 2a-1. Classification of land area in North Carolina, 2007.
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Source: Brown, M. J., 2009 and USDA Forest Service, Forest Inventory and Analysis (FIA), 2010

FIGURE 2a-2. Physiographic regions of North Carolina based upon survey unit (county) boundaries (data
collected in the coastal plain units is cumulative throughout this section).

Mountains Piedmont

'So'uthern
Coastal
Plain

Created by: A. Bailey, NC DFR, 2010

Not only are there topographic differences land use, ownership, demographics, and tree
among these regions, but also varying are species occurrence. Primary forest
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management issues differ among the regions
as well. In the coastal plain, loss of longleaf
pine is a concern. In the piedmont, the loss
of shortleaf pine is a concern. In the
mountains, oak regeneration and retention is
a concern, along with the amount of older,
overly mature stands.

The coastal plain is 59 percent forested and
contains almost 49 percent of the state’s
timberland (FIGURE 2a-3) (TABLE 2a-1). In
addition, sizable areas exist in agricultural
production. Metropolitan areas are widely
dispersed. Most of the state’s softwood
forest types, 72 percent, are found in this
region as well. The coastal plain accounts
for 80 percent of the state’s pine plantations.
In fact, the majority of forest industry
holdings in the state, 87 percent, are found
in this region. Because the coastal plain
contains the state’s lowest elevations as well
as the smallest gradients in elevation, it
contains most of North Carolina’s swamps
and pocosins. Riverine systems are slower,
more meandering, and typically of
blackwater type if originating within the

a. North Carolina’s Forest in 2007

region. As a result of these features, most of
the state’s bottomland hardwoods and
cypress (a combined 84 percent) are found
in the coastal plain. Loblolly pine is the
most prevalent softwood type in the region,
and nearly all of the state’s longleaf pine and
pond pine are found there. Unique to this
region of the state, Atlantic white cedar once
covered large expanses but is now confined
to small areas.

The piedmont has the least proportion of
forest, 51 percent. Only 30 percent of the
state’s timberland is found here. The
piedmont contains the state’s largest
metropolitan areas and the highest
concentrations of people and nonforested
areas (FIGURE 2a-4). Nonindustrial private
forest (NIPF) landowners control a higher
proportion of the timberland, 92 percent,
than in the coastal plain and mountains. The
terrain in the piedmont is much more varied
than that of the coastal plain and includes a
wide range of tree species. Hardwoods
predominate, but mixed stands are common,
with loblolly pine the most abundant

FIGURE 2a-3. Trends in timberland area in North Carolina by survey unit.

Million acres

Southern CP

MNorthern CP

Piedmont

m1984
=1990
m2002
@m2007

Mountains

Survey unit

Source: Brown, M. J., 2009 and USDA Forest Service, Forest Inventory and Analysis (FIA), 2010



2. Conserving Working Forest

TABLE 2a-1.—Timberland area by major species groups, forest type groups and survey unit, 2007

Coastal Plain Piedmont Mountains  North Carolina

(Acres) (Acres) (Acres) (Acres)

Hardwoods 4,556,284 3,957,960 3,673,809 12,188,053
Aspen / birch group 0 0 1,508 1,508
Elm / ash / cottonwood group 253,448 250,686 12,164 516,298
Exotic hardwoods group 3,775 0 2,948 6,723
Maple / beech / birch group 0 0 56,895 56,895
Oak / gum/ cypress group 1,763,321 123,951 0 1,887,272
Oak / hickory group 1,388,073 2,790,366 3,110,179 7,288,618
Oak/ pine group 1,141,857 792,957 380,836 2,315,650
Other hardwoods group 5,810 0 109,279 115,089
Softwoods 4,098,975 1,333,748 263,373 5,696,096
Loblolly / shortleaf pine group 3,807,672 1,305,697 115,707 5,229,076
Longleaf / slash pine group 289,850 257 0 290,107
Othereastern softwoods group 1,453 26,769 1,518 29,740
Spruce /fir group 0 0 12,063 12,063
White / red / jack pine group 0 1,025 134,085 135,110
Nonstocked 111,287 35,978 11,644 158,909
TOTAL 8,766,546 5,327,686 3,948,826 18,043,058

Source: USDA Forest Service, Forest Inventory and Analysis (FIA), 2010

FIGURE 2a-4. Public land, private forest land, and private non-forest land in North Carolina, 2006.

B Public Land
I Private Forest Land
Private Non-Forest Land

Created by: A. Bailey, NC DFR, 2010
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softwood type and Virginia pine second.
The most common hardwood types are the
white oak-red oak-hickory forest type
followed closely by the yellow poplar—oak
and the sweetgum—yellow poplar forest
types. Riverine systems encounter more
gradient; and because of the less organic
soils, they are of red river bottom type.

The mountains are 76 percent forested—the
highest percentage of forestland among all
of North Carolina’s regions. The region
contains most of the state’s reserved
timberland, primarily in the Great Smoky
Mountains National Park. The mountains
have the highest proportion of publicly
owned timberland in the state, mainly
because this region includes the Pisgah and
Nantahala National Forests. The mountains
have fewer large cities and urban
development than the state’s other regions.
The mountains contain the state’s highest
elevations and most rugged terrain. Because
of the topography, the mountains are where
the headwaters of many streams occur.
Waters here are often whitewater in nature,
and most are classed as freestone streams—
those formed from rainfall and snowmelt.
The mountains are dominated by upland
hardwoods, which account for 80 percent of
the region’s timberland. Chestnut oak—black
oak-scarlet oak forest-type stands dominate,
followed by white oak-red oak-hickory
forest types and then the yellow poplar-
white oak—northern red oak forest type in
terms of abundance. The highest elevations
of the mountains also contain tree species
typically occurring at more northern
latitudes, such as spruce, fir, and yellow
birch. White pine is the most common soft-
wood type in the mountains, whereas the
Virginia pine type is the most common
yellow pine type present.
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Historical Trends

The 2007 inventory was the eighth forest
survey of North Carolina. The first one was
completed in 1938 (Cruikshank, 1944).
Forest surveys were repeated in 1956
(Larson, 1957), 1964 (Knight and McClure,
1966), 1974 (Knight and McClure, 1975),
1984 (Sheffield and Knight, 1986), 1990
(Brown, 1993) and 2002 (Brown, 2004).
The 1938 survey recorded 18.1 million acres
of timberland (FIGURE 2a-5). The late 1930s
was a time of widespread family farms and
part of the Great Depression era. Most of the
agricultural land was in subsistence farming.

The 1956 survey recorded 19.3 million acres
of timberland. The 1.2-million-acre increase
since 1938 largely occurred from the
reversion of many old fields to forestland as
a result of industrial expansion after World
War Il. During this time, much of America’s
population left farming for work in factories,
for which many relocated to urban areas
(Healy, 1985).

The trend of old fields reverting to
forestland continued into the 1964 survey,
when timberland totaled nearly 20 million
acres. This was the largest area of
timberland recorded in any of the state’s
seven surveys. The 700,000-acre increase
since the previous survey was also
augmented by government programs and
incentives for the planting of pines on many
of the old fields instigated by the U.S.
Department of Agriculture (USDA) Soil
Bank Act of 1956.

By 1974, however, the increases in
timberland measured by the forest survey
had ended. The 1974 survey recorded 19.5
million acres of timberland in the state.
Increased agricultural activity and the
beginning of corporate farming largely
drove the nearly 500,000-acre decline. Much
of this activity occurred in the state’s coastal
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plain because of its flat terrain and soils high

in organic matter.

By the 1984 survey, another 800,000 acres
of timberland were removed from the state’s
forests, leaving 18.8 million acres in

FIGURE 2a-5. Trends in area of timberland in North Carolina for surveys completed in 1938, 1956, 1964,
1974, 1984, 1990, 2002, and 2007.
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Source: Brown, M. J., 2009 and USDA Forest Service, Forest Inventory and Analysis (FIA), 2010

timberland. In this decade, about half of the
loss went to agriculture and half to urban
development. Most of the loss to urban
development took place in the piedmont,
where populations and cities were beginning
to grow at higher rates than elsewhere in
North Carolina.

In the 1990 survey, timberland totaled 18.7
million acres, a decline of less than 100,000
acres. This was the shortest interval,
however, between all seven surveys to date.
Again, half the loss resulted from urban

development and half from agricultural uses.

In 2002, the area of timberland had fallen to
17.7 million acres, the smallest amount in
North Carolina since the surveys began in
1938. This was the fourth consecutive
survey to record a decrease in timberland
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area. The decline was 1 million acres, a 5
percent decrease from the 1990 survey.
Timberland accounted for 97 percent of
North Carolina’s forests in 2002.

In 2007, the area of timberland increased by
nearly 360,000 acres to 18 million acres, a 2
percent increase from the 2002 survey.
Timberland still accounts for 97 percent of
North Carolina’s forests in 2007.

Between 1990 and 2002, urban and other
related land uses accounted for most of the
diversions of timberland. Agricultural uses,
a major cause of such forest diversions in
past decades, were a distant second in losses
in the 1990 — 2002 survey period.
Population increases, primarily resulting
from immigration to the state, were
responsible for most of the increase in



urbanization. The associated increases in
urban infrastructure (such as transportation
and power line rights-of-way, offices and
industrial parks, shopping centers and malls,
schools, and subdivisions) cumulatively
consumed sizable areas formerly classed as
timberland. Although timberland declined in
all the state’s physiographic regions from
1990 to 2002, the piedmont suffered the
highest percentage loss, despite already
being the least forested region. Timberland
declined 7 percent in the piedmont, 5
percent across the coastal plain, and 4
percent in the mountains. This is
understandable because the piedmont
contains more miles of interstate and more
cities with populations greater than 100,000
than the other regions. Altogether, between
1990 and 2002 in North Carolina, diversions
totaled 1.6 million acres and outpaced total
additions of 0.6 million acres for a net loss
of 1 million acres. Urban and related uses
accounted for 63 percent of these diversions.
Agricultural uses accounted for 35 percent
of the diverted acreage. New water
impoundments accounted for 1 percent, and
timberland transferred to a reserved status
made up the final 1 percent.

From 2002 to 2007, North Carolina’s
timberlands increased in all the state’s
physiographic regions except the piedmont.
The mountains showed the greatest increase,
gaining nearly 5 percent, followed by the
coastal plain with a gain of nearly 3 percent.
The piedmont lost 0.6 percent. Overall, the
net change in North Carolina’s timberland
increased by nearly 362 thousand acres.
Additions to timberland from nonforestland
were about 966 thousand acres while
approximately 667 thousand acres of
timberland were diverted to non-timberland
uses. Urbanization and agriculture
accounted for 92 percent of the diversions.
Losses to urbanization were more than
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double the losses to agriculture. Timberland
transferred to a reserved status accounted for
7 percent and new water impoundments
accounted for the remaining 1 percent.

Ownership

In 2007, timberland owned by noncorporate,
nonindustrial private landowners totaled
11.5 million acres and accounted for 64
percent of all timberland in the state
(FIGURE 2a-6). Timberland owned by
private nonindustrial corporations totaled
2.6 million acres and accounted for 14
percent of all timberland. Together, these
individual and corporate timberlands
comprise the NIPF landowner category.
NIPF timberland totaled 14.1 million acres,
or about 78 percent of the state’s timberland.

Overall, the NIPF category increased by
250,000 acres, representing an increase of 2
percent since 2002. In 2007, private
individual ownership totaled 11.5 million
acres, the same area reported in the 2002
survey (FIGURE 2a-7). Although private
ownership has remained nearly flat since the
2002 survey, the overall trend has been
declining for several decades. In contrast,
the 2.6 million acres in the private corporate
group increased by 11 percent since 2002
and has been increasing for decades. This
signifies either a real change in ownership
from private individuals to entities like
timber investment management
organizations (TIMOs), or a trend toward
incorporation by private landowners, or
both.

NIPF ownership varied among the state’s
regions. The proportion of a region’s
timberland under NIPF ownership was
highest in the piedmont: NIPF landowners
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FIGURE 2a-6. Area of timberland by ownership in North Carolina for the 2007 survey.
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FIGURE 2a-7: Ownership trends for timberland in North Carolina.
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controlled 91 percent of the timberland in
that region. The proportion under NIPF
ownership was 74 percent across the coastal
plain and 70 percent in the mountains.

Timberland owned by the forest industry
totaled 1.4 million acres and accounted for 8
percent of all timberland in the state. From
2002 to 2007, forest industry holdings in the
state have decreased by 7 percent, a
continuation of the declining trend North
Carolina has been witnessing since the
1980s, when industry holdings peaked at 2.3
million acres. In 2007, forest industry
ownership was concentrated in the coastal
plain. Forest industry ownership accounted
for 14 percent of coastal plain timberland.
Forest industry owned only 3 percent of
piedmont timberland and just 1 percent of
the timberland in the mountains.

Timberland owned by all public agencies
totaled nearly 2.6 million acres and
accounted for 14 percent of all timberland in
the state. Public ownership of timberland
has continued to increase by about 10
percent since 2002.

National forest system (NFS) lands
comprised almost a half (47 percent) of the
state’s publicly owned timberland (FIGURE
2a-8) with 1.2 million acres. Miscellaneous
federal lands, accounted for 545,000 acres,
slightly more than a fifth of the total public
timberland. State ownership of timberland
accounted for 581,000 acres or about 23
percent of all public timberland. Local
governments made up the remaining
243,000 acres of public timberland. The area
of NFS lands has remained somewhat stable
for decades, but did show a 9 percent
increase in timberland from 2002 to 2007.
Most NFS lands (85 percent) are located in
the mountains. Publicly owned timberland
was not equally distributed among the
regions. Public ownership was highest in the
mountains—29 percent of the timberland—
largely due to NFS holdings. Public
ownership accounted for 12 percent of
coastal plain timberland, largely a
combination of military, national forest, and
state forest holdings. The lowest proportion
and the fewest acres were found in the
piedmont, where just 7 percent of the
timberland was under public ownership.
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FIGURE 2a-8: Ownership trends for public agencies in North Carolina.
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Public Land Ownership

The state of North Carolina is fortunate to
have many land management agencies that
provide a diversity of public and social
benefits to its citizens. Of the total forestland
in NC, approximately 83 percent of is
privately owned and 17 percent is publically
owned (FIGURE 2a-4). State and local
governments own approximately 29 percent
of the public land and 71 percent is owned
and managed by Federal agencies (FIGURE
2a-9).

The NC Division of Forest Resources
(NCDFR) has a long history of collaborative
efforts with public land management
agencies on projects regarding forest
management, forest health, fire suppression,
prescribed burning, endangered species
management, and forest fuel mitigation.
NCDFR works with partners to provide
technical assistance, training workshops and
emergency response resources.
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Over the years, NCDFR has collaborated on
many ecological and silvicultural research
studies for both pine and hardwood
silviculture on several National Forests and
state owned land. These research
partnerships help to transfer new technology
and management techniques to private
landowners regarding forest management in
North Carolina. NCDFR works very closely
with the NC Wildlife Resources
Commission with management activities
beneficial to wildlife habitat or to ensure
public access is available for hunting, nature
enjoyment, and recreation.

NCDFR along other public land
management agencies has been very active
in promoting and providing assistance for
prescribed burning. The NCDFR actively
conducts prescribed burning on state owned
land to manage for Red-cockaded
Woodpecker (RCW) habitat and provides
assistance on National Forests and
Department of Defense land that is actively
managed for RCW. The Fire Environment
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FIGURE 2a-9. Acres of forestland by ownership class in North Carolina.
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Branch of NCDFR has partnered with the
Nature Conservancy and USDA Forest
Service (USFS) to study the smoldering
combustion limits of organic soils in NC.
One factor limiting the use and acceptance
of prescribed fire in these wetland
communities is a lack of knowledge about
conditions leading to sustained organic soil
consumption. The USFWS is an active
partner participating in prescribed burning
activities and cooperative research that will
be ongoing and applied to more sites for
operational burning.

The NCDFR is involved in Community
Protection Plans (CPP’s). The USFS
Community Protection Grant Program (also
known as the Steven’s Amendment Grant
Program) provides funding to states through
the National Fire Plan to proactively prevent
and mitigate wildland fire hazards that have
the potential to threaten communities
surrounding national forests. The program
emphasizes collaborative planning to
maximize mitigation and prevention
efficiency.

Under this program NCDFR, USFS, local
communities and other cooperators have
been working together to develop a
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mitigation and prevention plan for each
national forest in North Carolina (TABLE
2a-2). These plans serve as a guide for the
public to identify and mitigate wildland fire
hazards that threaten the communities and
privately owned land surrounding National
Forests.

TABLE 2a-2.—Summary of NC CPP Activity by
Fiscal Year and National Forestland

North Carolina CPP FY 2007- FY 2008-
Activity Report 08 09

Total Acres Treated 1891 2873
Acres Treated by National

Forest Location

Uwharrie NF 1891 1924
Croatan NF 348
Nantahala NF 420
Pisgah NF 181

Source: NCDFR CPP Accomplishment Data 2009

Work is currently being performed in
districts where national forestland is located
and includes NCDFR districts 1, 2, 3, 4, 9,
and 10. The criteria for areas to be included
in the plan and receive grant funding are; 1)
the area must be within three miles of a
national forest boundary and 2) be
considered a community at risk from
wildfire. As long as the area meets these
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conditions, work can be performed on both
private and public lands. The overall goal of
the Community Protection Grant Program is
to maximize acreage treated in the wildland-
urban interface (WUI) that share boundaries
with national forestland. Sites within WUI
areas receive top funding priority for
potential grant projects.

The Department Defense has a strong
presence in North Carolina with bases and
facilities operated by the US Army, US
Marine Corp, US Air Force, and NC
National Guard. The major installations of
Fort Bragg (Army), Camp Lejeune
(Marines), Pope Air Force Base, MCAS
Cherry Point (Marines), Dare County Range
(Air Force), and Camp Butner (NC National
Guard) own and manage large areas of
forestland used primarily for training
purposes (TABLE 2a-3). The military’s
forestlands contain significant natural areas
as well as threatened and endangered
species. NCDFR provides technical
assistance for forest management as
requested and has cooperative agreements
with the military services for wildfire
suppression response.

TABLE 2a-3.—Acres of land owned by major
military installations in NC

Acres owned
(includes non-
forestland)

Major Military Installation

Pope AFB 1,947
Seymour Johnson AFB 4,107
Fort Bragg 160,700
Camp Lejeune 114,801
MCAS Cherry Point 13,190
Dare County Range 46,595
Camp Butner 4,800

Source: DoD Base Structure Report FY 2008

Development encroachment adjacent to
military lands and operational areas
threatens our military’s ability to train.
Farming, ranching, and forestry are
compatible with military land use. North

36

Carolina has established the NC Working
Lands Group as a collaborative means to
protect farm, forest and ranch lands around
military installations while resulting in net
agricultural, environmental, natural
resource, and economic and military
readiness benefits.

The Southeast Regional Partnership for
Planning and Sustainability (SERPPAS) is
multistate collaborative partnership between
the Department of Defense, other federal
agencies, and state environmental and
natural resource agencies. SERPPAS works
to prevent encroachment around military
lands, to encourage compatible resource-use
decisions, and to improve coordination
among regions, states, communities, and
military services. The region covered by
SERPPAS includes the states of North
Carolina, South Carolina, Georgia,
Alabama, and Florida. NCDFR supports
SERPASS objectives and participates in its
Longleaf program.

The NCDFR is actively involved in many
other collaborative projects and activities
with public land management agencies
within the state. The NCDFR Urban and
Community Forestry Program cooperates
with municipal and county governments on
open space and green infrastructure
planning. NCDFR also assists local
governments with forest and water quality
management on public water supply
watersheds.

Forest-Type Groups

Due to the numerous and diverse forest
types across North Carolina, groupings were
used to portray the composition of forests
(FIGURE 2a-10) and the recent trends in
their area (FIGURE 2a-11). Oak-hickory
types were clearly the state’s predominant
forest-type group, covering some 7.3 million
acres. The oak-hickory type group
decreased in area by less than 1 percent
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Ficure 2a-10. Forest-type groups of North Carolina.

Hardwoods

B Eim/Ash/Cottonwood Group

B Maple/Beech/Birch Group ~ Softwoods :
| Oak/Gum/Cypress Group Loblolly/Shortleaf Pine Group

Oak/Hickory Group Bl Longleaf/Slash Pine Group
I Oak/Pine Group I Eastern White Pine Group Non-Forest

Created by: A. Bailey, NC DFR, 2010

Ficure 2a-11. Trends in area of timberland by forest-type groups and stand origin for North Carolina.
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since 2002 and accounted for 40 percent of accounted for 29 percent of all timberland in
the state’s timberland in 2007. 2007. Planted stands accounted for 49
percent of the loblolly—shortleaf group (fig.
10), or nearly 2.5 million acres. The increase
in planted pine in the loblolly—shortleaf
group accounted for 73 percent of the
group’s total increase.

The loblolly-shortleaf pine type group was
second in abundance and covered 5.2
million acres. This group included Virginia-
pine and pond pine types as well. The
loblolly—shortleaf group increased in area by
17 percent during 2002 to 2007 and
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The total area of the oak—pine type group
decreased 24 percent to 2.3 million acres in
2007. The area of planted oak—pine
decreased 45 percent below the 2002 level;
and in the 2007 survey, 12 percent of the
oak—pine stands had evidence of planting.
Planted oak—pine stands have usually
resulted from significant hardwood
competition and stocking ratios that
precluded classification as a pine type.
Many of these stands originated as pine
plantations. Over time and due to natural
succession, hardwoods invaded and thrived,
and the distribution of species changed to a
mixed stand. Planting without site
preparation or lack of other stand treatments
would expedite the change in type.

The area of the oak—gum—cypress type
group increased 3 percent to 1.9 million
acres in 2007, following a 25 percent
decrease from 1990 to 2002. The reasons for
the large decrease from 2002 to 1990 are
unclear. Possibly reclassification to oak—
hickory or oak—pine types captured some of
these acres. Slight changes in stocking,
particularly for samples located in transition
zones, can alter type classification. Another
possible explanation may reside in the
change of sample designs between surveys.

After nearly two decades of decreases in
planting for the longleaf-slash pine forest-
type group, the period from 2002 to 2007
saw a 55 percent increase. Natural stands
experienced a 5 percent increase during the
same period. Total acreage increased by
52,000 acres to 290,000 acres (Ficure 2a-
12).

All regions were dominated by hardwood
types (TasLe 2a-1). However, their
dominance differed by region. Hardwood
types accounted for 93 percent of the
mountains timberland, 74 percent of the
piedmont, and 52 percent of the coastal
plain. As one might expect, hardwood types
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were mostly upland in the mountains and
lowland in the coastal plain.

Forest-Management Types

Timberland in the preceding forest-type
groups was consolidated into fewer
categories, namely six forest-management
types, based on a combination of stocking
and stand origin. The six management types
are pine plantation, natural pine, oak—pine,
upland hardwood, lowland hardwood, and
nonstocked. This consolidation was made to
simplify portrayal of the state’s timber
resources.

Statewide, the area classified as pine
plantation increased by 27 percent, from 2.1
to 2.7 million acres between 2002 and 2007
(Ficure 2a-13), and accounted for 15 percent
of the state’s timberland. However, this
timberland was not evenly distributed across
the state. Pine plantations decreased in the
mountains by 41,000 acres (TasLEs 2a-4 and
2a-5). The piedmont gained 30,000 acres of
pine plantations, and the coastal plain gained
583,000 acres. Eighty percent of all pine
plantations in the state occurred in the
coastal plain, where 24 percent of the
timberland was in pine plantations. Pine
plantations made up 9 percent of the
piedmont timberland and less than 1 percent
of the mountains timberland.

Between 2002 and 2007, the area of natural
pine stands decreased by 7 percent in the
piedmont and 24 percent in the mountains.
The decrease was offset by a 293,000-acre
increase in the coastal plain, resulting in an
overall increase for North Carolina of 6
percent. Natural pine stands made up 17
percent of all timberland in 2007, compared
with 16 percent in 2002 and 22 percent in
1990. Timberland classified as oak—pine
forest-management type decreased by
719,000 acres in 2007, an overall decrease
of 24 percent. The overall percentage of
timberland represented by the oak—pine
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FIGURE 2a-12: Timberland trends for the longleaf-slash pine type group.
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FIGURE 2a-13. Area of timberland by forest-management type.
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TABLE 2a-4.—Timberland acres by survey unit and forest management type for survey years 2002 and 2007.

Timberland Acres Coastal Plain Piedmont Mountains Total
2002 8,270,029 5,492,040 4,036,702 17,798,771
Lowland Hardwoods 1,922,677 247,801 2,789 2,173,267
Natural Pine 1,663,746 891,763 300,751 2,856,260
Nonstocked 111,287 35,978 11,644 158,909
Oak-Pine 1,615,413 1,053,210 365,878 3,034,501
Planted Pine 1,559,248 472,922 74,831 2,107,001
Upland Hardwoods 1,397,658 2,790,366 3,280,809 7,468,833
2007 8,766,545 5,327,687 3,948,826 18,043,058
Lowland Hardwoods 2,016,769 374,637 12,164 2,403,570
Natural Pine 1,956,414 830,384 229,487 3,016,285
Nonstocked 111,287 35,978 11,644 158,909
Qak-Pine 1,141,857 792,957 380,836 2,315,650
Planted Pine 2,142,560 503,365 33,B86 2,679,811
Upland Hardwoods 1,397,658 2,790,366 3,280,809 7,468,833

Source: USDA Forest Service, Forest Inventory and Analysis (FIA), 2010

TABLE 2a-5.—Change and percent change in timberland acres by survey unit and forest management type
for survey years 2002 and 2007.

'Change in Timberland Acres Coastal Plain Piedmont Mountains Total
2002 to 2007 496,516 -164,353 -87,876 244,287
Lowland Hardwoods 94,092 126,836 9,375 230,303
Natural Pine 292,668 61,379 71,264 160,025
Nonstocked 0 0 0 0
0ak-Pine -473,556 -260,253 14,958 -718,851
Planted Pine 583,312 30,443 -40,945 572,810
Upland Hardwoods 0 0 0 0
Percent Change in Timberland Acres Coastal Plain Piedmont Mountains Total
2002 to 2007 6.0% -3.0% -2.2% 1.4%
Lowland Hardwoods 4.9% 51.2% 336.1% 10.6%
Natural Pine 17.6% 6.9% 23.7% 5.6%
Nonstocked 0.0% 0.0% 0.0% 0.0%
Qak-Pine -29.3% -24.7% 4.1% -23.7%
Planted Pine 37.4% 6.4% -54.7% 27.2%
Upland Hardwoods 0.0% 0.0% 0.0% 0.0%

Source: USDA Forest Service, Forest Inventory and Analysis (FIA), 2010

group dropped from 17 percent to 13 increases in the pine component. Stands in
percent. Losses of 474,000 acres in the which the pine component constituted a
coastal plain and 260,000 acres in the plurality of the stocking would have caused
piedmont were largely responsible for the the reclassification of oak—pine type to
overall decrease. The mountains gained either the pine plantation or natural pine
15,000 acres in the oak-pine forest management type.

management type between 2002 and 2007.
Part of the overall decrease in the oak—pine
forest-management type can be explained by

According to the 2007 survey, the area
classified as upland hardwood type did not
change from 2002 and remains at 7.5 million
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acres. Upland hardwood stands accounted
for 41 percent of the state’s timberland in
2007. The area classified as lowland-
hardwood forest-management type increased
11 percent to 2.4 million acres. Lowland
hardwood stands comprised 13 percent of
the timberland in the state. Notable was a
336 percent increase in lowland hardwoods
in the mountain region, bringing the total
area from 2,789 acres to 12,164 acres.
Lowland hardwoods in the piedmont were
also significant with a 51 percent increase to
375,000 acres.

Volume

Softwood Volume

Softwood species made up 34 percent of the
state’s wood volume in 2007. The volume of
softwood trees increased 9 percent since
2002 to 12.3 billion cubic feet (FIGURE 2a-

a. North Carolina’s Forest in 2007

14). Planted softwoods accounted for 32
percent or 3.9 billion cubic feet of the total
softwood volume. This was a 23 percent
increase from the 3.2 billion cubic feet of
planted softwoods accounted for in 2002.
Loblolly pine remains the predominant
softwood species (FIGURE 2a-15). In
addition, loblolly pine also accounted for the
most volume of any single species in North
Carolina, whether softwood or hardwood—
7.6 billion cubic feet or 62 percent of all
softwood volume. Loblolly, longleaf, pond,
and slash pine all increased in volume.
Shortleaf and Virginia pine continued to
decrease in volume. White pine volume
increased, as did hemlock. Most softwood
volume was in the 8-, 10-, and 12-inch
diameter classes (FIGURE 2a-16). Softwood
volume increased in every diameter class
during 2002 to 2007 and peaked in the 10-
inch diameter class.

FIGURE 2a-14. Volume of live softwood trees on timberland by stand origin and survey year.
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FIGURE 2a-15. Volume of live trees on timberland by species and survey year.
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FIGURE 2a-16. Volume of live softwood trees on timberland by diameter class.
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Hardwood Volume hardwood species, second only to loblolly

] pine in volume of all species in the state.
Hardwood species made up 66 percent of Yellow poplar volume increased by 14
the state’s wood volume in 2007: no change percent, to 4.7 billion cubic feet (FIGURE 2a-
since 2002. This occurred despite an 8 18). Soft maple and sweetgum were second
percent increase in volume to 23.5 billion and third in hardwood species volume. Soft
cubic feet (FIGURE 2a-17). As expected, only maple increased in volume by 10 percent to
1 percent of hardwood volume came from 2.7 billion cubic feet in 2007, while
planted stands; about the same as in 2002. sweetgum increased almost 5 percent to 2.2

Yellow poplar was the predominant
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billion cubic feet. Collectively, the white
oaks and the red oaks increased in volume,
led by increases in chestnut oak, northern
red oak, scarlet oak, and white oak. Southern
red oak decreased in volume. By diameter
class, hardwood volume was fairly evenly

a. North Carolina’s Forest in 2007

distributed compared with that of softwoods
(Ficure 2a-19). Hardwood volume was
highest in thel4-inch diameter class.
Hardwood volume increased in all diameter
classes between the 2002 and 2007 surveys.

FIGURE 2a-17. Volume of live hardwood trees on timberland by stand origin and survey year.
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FIGURE 2a-18. Volume of live trees on timberland by species and survey year.
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FIGURE 2a-19. Volume of live hardwood trees on timberland by diameter class.
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Growth, Removals, and Change

The following two sections involve
components of change surrounding the
state’s softwood and hardwood resources.
Each section begins with a computed
average total for growth during the
remeasurement period referred to as gross
growth. Gross growth includes growth on
trees that survived since the previous survey,
ingrowth, growth on new ingrowth, growth
on mortality trees up until the time they died
during the period, and growth on removal
trees up until the time they were removed. It
should be noted here that removals for FIA
purposes include not only harvested trees
but trees removed from timberland for other
reasons, such as land clearing, conversion to
urban uses, and transfer to reserved status.
In addition to gross growth, the other
components of change are mortality and
removals. Mortality reduces gross growth to
determine net annual growth, and removals
reduce net annual growth to determine net
change.
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Softwood Growth, Removals, and
Change

Softwoods provided 48 percent of the state’s
total net annual growth in tree resources.
From 2002 to 2007, softwood growth
averaged 703 million cubic feet annually
(FIGURE 2a-20), an increase of 13 percent.
Planted softwoods made up 50 percent or
353 million cubic feet of the softwood net
annual growth during the 2002 to 2007
period. This was an increase from 47 percent
or 296 million cubic feet from the 1990 to
2001 period.

Softwoods made up 53 percent of the state’s
total annual removals. During the 2002 to
2007 period, softwood removals averaged
608 million cubic feet annually (FIGURE 2a-
20), a decline of 17 percent from the
removals in the 1990 to 2001 period.

Planted softwoods provided 43 percent or
262 million cubic feet of the state’s average
annual softwood removals during 2002 to
2007. This is an increase from the removals
in the 1990 to 2001 period, when planted
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FIGURE 2a-20. Average net annual growth and removals of softwood live trees by survey period.
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softwoods accounted for 31 percent or 223
million cubic feet of total softwood
removals.

Between 2002 and 2007, annual softwood
net growth exceeded net annual softwood
removals by 16 percent or 96 million cubic
feet. The growth and removals figures above
reflect the changes that took place in the
softwood resource from 2002 to 2007. A
more complete look leading to net change
observations in the softwood resource
includes the impact of varying mortality
rates and the ratio of growth to removals.
FIGURE 2a-21 portrays how gross growth is
reduced by mortality to yield net growth.
Then net growth is reduced by removals to
yield net change.

The impact of mortality on net change is
often overlooked. Mortality is virtually
uncontrollable in most cases, and largely
unpredictable. The most significant
mortality resulted from weather (drought,
flooding, ice storms, tornados, and
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hurricanes), fires, and insect outbreaks.
Mortality can even be species specific. From
2002 to 2007, the state’s softwood resource
accumulated 878 million cubic feet of gross
growth per year. However, softwood
mortality averaged 175 million cubic feet
annually during the same timeframe. Thus,
mortality reduced gross growth to 703
million cubic feet of net growth. Then the
net growth was reduced by removals of 608
million cubic feet, which yielded an average
net change in the softwood resource of 96
million cubic feet per year. This change
reversed the negative net change of 105
million cubic feet per year experienced from
1990 to 2001.

Hardwood Growth, Removals, and
Change

Hardwoods contributed 52 percent of the
state’s total net annual growth in tree
resources. From 2002 to 2007, hardwood
growth averaged 748 million cubic feet
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FIGURE 2a-21. Components of change for softwoods by survey period.
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annually (FIGURE 2a-22) and increased 24 growth to 748 million cubic feet of net
percent over that in the 1990 to 2001 period. annual growth. Because hardwood removals
Planted stands provided 4 percent of of 530 million cubic annually were less than
hardwood growth during the 2002 to 2007 the net annual growth, a positive change of
period, an increase from that in the 1990 to 218 million cubic feet annually occurred in
2001 period. Hardwoods made up 47 the hardwood resource. This change follows
percent of the state’s total annual removals. another positive change in hardwoods
During the 2002 to 2007 period, hardwood recorded in the 1990 to 2001 period as well.
removals averaged 530 million cubic feet

annually (FIGURE 2a-22), a 6 percent Summary

increase from removals in the 1990 to 2001

period. Planted sources contributed 13 In 2007, forests covered 18.6 million acres
percent Of hardwood removals during the in NOI‘th Cal’0|ina, Of Wthh 18 m|”|0n acres
2002 to 2007 period. were classified as timberland. Hardwood

forest types prevailed on 68 percent of
From 2002 to 2007, net annual hardwood

growth exceeded annual hardwood removals
by 41 percent or 218 million cubic feet.
Gross growth of hardwoods averaged 976
million cubic feet annually (FIGURE 2a-23).
Average annual hardwood mortality of 228
million cubic feet reduced hardwood gross

landowners controlled 78 percent of

volume of all live trees on timberland
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timberland and planted pine stands occupied
15 percent. Nonindustrial private forest

timberland, forest industry holdings declined
in acreage but held at 8 percent, and publicly
owned timberland totaled 14 percent. The
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FIGURE 2a-22. Average net annual growth and removals of hardwood live trees by survey period.
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FIGURE 2a-23. Components of change for hardwoods by survey period.
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totaled 36 billion cubic feet, 66 percent of
which consisted of hardwood. Planted pines
made up 3.9 billion cubic feet of the total.
Loblolly pine was the dominant individual
species with 7.6 billion cubic feet. Net
annual growth of all live trees averaged 1.4
billion cubic feet, and annual removals

averaged 1.1 billion cubic feet. Softwoods
made up 48 percent of the growth and 53
percent of the removals. Softwood growth
exceeded softwood removals by 96 million
cubic feet. Hardwood growth exceeded
hardwood removals by 218 million cubic
feet.

Map Data Sources

FIGURE 2a-2: USDA Forest Service
FIGURE 2a-4: National Land Cover Dataset 2001, NC DENR Managed Areas dataset
FIGURE 2a-10: USDA Forest Service FIA, Reufenacht et al 2008.
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Glossary

average annual mortality. Average annual volume of trees 5.0 inches diameter at breast height (d.b.h.) and larger
that died from natural causes during the intersurvey period.

average annual removals. Average annual volume of trees 5.0 inches d.b.h. and larger removed from the inventory
by harvesting, cultural operations (such as timber-stand improvement), land clearing, or changes in land use
during the intersurvey period.

average net annual growth. Average annual net change in volume of trees 5.0 inches d.b.h. and larger in the
absence of cutting (gross growth minus mortality) during the intersurvey period.

census water. Streams, sloughs, estuaries, canals, and other moving bodies of water 200 feet wide and greater, and
lakes, reservoirs, ponds, and other permanent bodies of water 4.5 acres in area and greater.

diameter class. A classification of trees based on tree d.b.h. Two-inch diameter classes are commonly used by
USDA Forest Service FIA, with the even inch as the approximate midpoint for a class. For example, the 6-inch
class includes trees 5 through 6.9 inches d.b.h.

d.o.b. (diameter outside bark). Stem diameter including bark.

forestland. Land at least 10 percent stocked by forest trees of any size, or formerly having had such tree cover, and
not currently developed for nonforest use. The minimum area considered for classification is 1 acre. Forested
strips must be at least 120 feet wide. Forest land includes three sub-categories: timberland, reserved forestland,
and other forest land.

forest-management type. A classification of timberland based on forest type and stand origin:

Pine plantation. Stands that (1) have been artificially regenerated by planting or direct seeding, (2) are
classed as a pine or other softwood forest type, and (3) have at least 10 percent stocking.

Natural pine. Stands that (1) have not been artificially regenerated, (2) are classed as a pine or other
softwood forest type, and (3) have at least 10 percent stocking.

Oak—pine. Stands that have at least 10 percent stocking and classed as a forest type of oak-pine.

Upland hardwood. Stands that have at least 10 percent stocking and classed as an oak—hickory or maple—
beech-birch forest type.

Lowland hardwood. Stands that have at least 10 percent stocking with a forest type of oak—gum-—cypress,
elm-ash—cottonwood, palm, or other tropical.

Nonstocked stands. Stands that are less than 10 percent stocked with live trees.

forest type. A classification of forestland based on the species forming a plurality of live-tree stocking. Major
eastern forest-type groups are as follows:
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white—red jack pine. Forests in which eastern white pine, red pine, or jack pine, singly or in combination,
constitute a plurality of the stocking. (Common associates include hemlock, birch, and maple.)

spruce—fir. Forests in which spruce or true firs, singly or in combination, constitute a plurality of the
stocking. (Common associates include maple, birch, and hemlock.)

longleaf-slash pine. Forests in which longleaf or slash pine, singly or in combination, constitute a plurality
of the stocking. (Common associates include oak, hickory, and gum.)

loblolly—shortleaf pine. Forests in which loblolly pine, shortleaf pine, or other southern yellow pines,
except longleaf or slash pine, singly or in combination, constitute a plurality of the stocking. (Common
associates include oak, hickory, and gum.)

oak—pine. Forests in which hardwoods (usually upland oaks) constitute a plurality of the stocking but in
which pines account for 25 to 50 percent of the stocking. (Common associates include gum, hickory, and
yellow poplar.)

oak-hickory. Forests in which upland oaks or hickory, singly or in combination, constitute a plurality of the
stocking, except where pines account for 25 to 50 percent, in which case the stand would be classified oak-
pine. (Common associates include yellow poplar, elm, maple, and black walnut.)

oak—gum-—cypress. Bottomland forests in which tupelo, blackgum, sweetgum, oaks, or southern cypress,
singly or in combination, constitute a plurality of the stocking, except where pines account for 25 to 50
percent, in which case the stand would be classified as oak—pine. (Common associates include cottonwood,
willow, ash, elm, hackberry, and maple.)

elm-ash—-cottonwood. Forests in which elm, ash, or cottonwood, singly or in combination, constitute a
plurality of the stocking. (Common associates include willow, sycamore, beech, and maple.)

maple—beech-birch. Forests in which maple, beech, or yellow birch, singly or in combination, constitute a
plurality of the stocking. (Common associates include hemlock, elm, basswood, and white pine.)

Nonstocked stands. Stands less than 10 percent stocked with live trees.

gross growth. Annual increase in volume of trees 5.0 inches d.b.h. and larger in the absence of cutting and
mortality. (Gross growth includes survivor growth, ingrowth, growth on ingrowth, growth on removals before
removal, and growth on mortality before death.)

hardwoods. Dicotyledonous trees, usually broadleaf and deciduous.

Soft hardwoods. Hardwood species with an average specific gravity of 0.50 or less, such as gums, yellow-
poplar, cottonwoods, red maple, basswoods, and willows.

Hard hardwoods. Hardwood species with an average specific gravity greater than 0.50, such as oaks, hard
maples, hickories, and beech.

ingrowth. The net volume or number of trees that grow large enough during a specified year to qualify as saplings,
poletimber, or sawtimber.

land area. The area of dry land and land temporarily or partly covered by water, such as marshes, swamps, and river
floodplains (omitting tidal flats below mean high tide), streams, sloughs, estuaries, and canals < 200 feet wide,
and lakes, reservoirs, and ponds < 4.5 acres in area.

net annual change. Increase or decrease in volume of live trees at least 5.0 inches d.b.h. Net annual change is equal
to net annual growth minus average annual removals.

nonforestland. Land that has never supported forests and land formerly forested where timber production is
precluded by development for other uses.

nonstocked stands. Stands less than 10 percent stocked with live trees.
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other forestland. Forestland other than timberland and productive reserved forestland. It includes available and
reserved forestland that is incapable of producing annually 20 cubic feet per acre of industrial wood under
natural conditions, because of adverse site conditions such as sterile soils, dry climate, poor drainage, high
elevation, steepness, or rockiness.

other removals. The growing-stock volume of trees removed from the inventory by cultural operations, such as
timber stand improvement, land clearing, and other changes in land use, resulting in the removal of the trees
from timberland.

ownership. The property owned by one ownership unit, including all parcels of land in the United States.

national forestland. Federal land that has been legally designated as national forests or purchase units, and
other land under the administration of the Forest Service, including experimental areas and Bankhead-Jones
Title 111 land.

forest industry land. Land owned by companies or individuals operating primary wood-using plants.
nonindustrial private forest (NIPF) land. Privately owned land excluding forest industry land.

Corporate. Owned by corporations, including incorporated farm ownerships.
Individual. All lands owned by individuals, including farm operators.

other public. An ownership class that includes all public lands except national forests.

Miscellaneous federal land. Federal land other than national forests.

State, county, and municipal land. Land owned by states, counties, and local public agencies or
municipalities or land leased to these governmental units for 50 years or more.

reserved forestland. Land permanently reserved from wood products utilization through statute or administrative
designation.

softwoods. Coniferous trees, usually evergreen, having leaves that are needles or scalelike.

yellow pines. Loblolly, longleaf, slash, pond, shortleaf, pitch, Virginia, sand, spruce, and Table Mountain
pines.

other softwoods. Cypress, eastern red cedar, white cedar, eastern white pine, eastern hemlock, spruce, and
fir.

stand age. The average age of dominant and co-dominant trees in the stand.
stand origin. A classification of forest stands describing their means of origin.

Planted. Planted or artificially seeded.

Natural. No evidence of artificial regeneration.

timberland. Forestland capable of producing 20 cubic feet of industrial wood per acre per year and not withdrawn
from timber utilization.

tree. A woody plant having one erect perennial stem or trunk at least 3 inches d.b.h., a more or less definitely
formed crown of foliage, and a height of at least 13 feet (at maturity).
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2.b.

Declining Forest Types

= The volume and extent of longleaf pine, Atlantic white cedar, and shortleaf pine, species with
ecological and economic importance, has significantly declined in North Carolina.

Introduction

The mission of the North Carolina Division
of Forest Resources (NCDFR) is “to
develop, manage, and protect the multiple
resources of North Carolina’s forests.”
Many of North Carolina’s tree species are
declining because of a multitude of
pressures. NCDFR recognizes the need to
initiate efforts to maintain and restore
declining forest types. One of the major
goals for the Forest Management Section
states

“NCDFR will maintain a leadership
role in promoting the restoration and
enhancement of declining forest tree
species and forest ecosystems.”

In the face of the many threats to our state’s
forest resources, a need to direct more
efforts towards these species and ecosystems
becomes even more important.

NCDEFR efforts have focused on three
conifers; longleaf pine, Atlantic white cedar,
and shortleaf pine. Many other species are in
decline or threatened, including spruce—fir
types, Table Mountain pine, hemlock, and
bottomland hardwoods. Resource
professionals across the state have an
obligation to conserve these communities
when an opportunity arises. Conditions and
threats for many threatened natural
communities are discussed in detail in the
North Carolina Wildlife Action Plan and in
Chapter 4, section f, of this assessment.
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Longleaf Pine Forests

Historic Extent

Prior to European settlement, longleaf pine
forests dominated the landscape of North
Carolina’s coastal plain and lower piedmont.
Today longleaf occurs on less than 3 percent
of its original range (Ficure 2b-1). Longleaf
pine forest is one of the most endangered
ecosystems in the country. The decline of
longleaf pine forests is attributed to a variety
of factors, including a lack of planned
management for regeneration, urbanization,
harvesting, livestock grazing, and fire
exclusion. USDA Forest Service FIA data
reveal that North Carolina lost about 73,000
acres of longleaf pine forests between 1990
and 2007 with the majority of the loss
occurring between 1990 and 2002 in the
longleaf forest type and between 2002 and
2007 in the longleaf-scrub oak type (TABLE
2b-1).

Longleaf pine is a valuable timber species
for sawtimber and pole markets. Its long
needles generate a profitable landscaping
mulch market. Longleaf pine is also valued
for its rich and diverse ecosystem. Many
rare and endangered species, including the
red-cockaded woodpecker, are associated
with the longleaf pine community. Longleaf
ecosystems are recognized as one of the
most diverse in the world. The NC Wildlife
Action Plan provides a thorough assessment
of the condition and threats to the natural
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FIGURE 2b-1. North Carolina longleaf pine forest distribution in 2008 versus historic range.

[ ] Longleaf Pine Range - Little, 1971

I Longleaf Pine Distribution - FIA, Ruefenacht et. al. 2008

Created by: D. Jones and A. Bailey, NC DFR, 2010

TaBLE 2b-1.—Total area (acre) for longleaf pine type (141) and longleaf-scrub oak type (403) and ownership
of combined forest types, 1990 — 2007

Survey Longleaf Forest Longleaf-Scrub Ownership of Combined Total
Year Type Oak Type Combined Total Public (acre, %) Private (acre, %)
1990 255,304 109,997 365,301 167,119 46% 198,182 54%
2002 177,461 114,605 292,066 136,046 47% 156,020 53%
2007 231,433 62,244 293,676 122,219 42% 171,457 58%

Source: USDA Forest Service, FIA

plant communities where longleaf pine is a
key component (NC Wildlife Resources
Commission, 2005). More efforts are needed
to restore this valuable species to the
landscape of North Carolina.

North Carolina Longleaf Forests
Today

Based on the 2007 forest inventory of North
Carolina (USDA 2010 data), the number of
acres where longleaf pine is more than 50
percent of the stand stocking has increased
since the 2002 survey (Brown et al., 2006).
Currently, about 231,000 acres occur of the
longleaf forest type. An additional 62,000
acres occur of the longleaf —scrub oak type
(where longleaf pine comprises between 25
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and 49 percent of the stocking, with scrub
oaks, primarily turkey, blackjack, and dwarf
post oaks, occupying 50 percent or more of
the stand) (TABLE 2b-1). These two forest
types combined account for about 293,000
acres of longleaf pine in North Carolina as
of 2007. Fifty-eight percent of these forest
types are privately owned, and 42 percent
are in public ownership.

Fire exclusion has contributed to the decline
in longleaf forest acreage. Of the 352
longleaf pine remnants examined by Frost
(1993), only 91 stands (26 percent) were
being maintained by fire. Typically, when
fire is excluded from longleaf forests, these
stands transition to other forest types. The
best examples of remaining natural longleaf
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communities in North Carolina occur on
Fort Bragg, the Croatan National Forest, and
Sandhills Game Lands, and are maintained
with regular prescribed burns.

Longleaf Restoration Efforts

According to NCDFR reports, an average of
5,642 acres of longleaf seedlings were
planted between 2005 to 2009, a modest
increase from an average of 5,200 acres per
year from 1993 to 2004 (NCDFR, 2009). A
number of cost-share assistance programs
support longleaf pine establishment on
private lands. North Carolina’s Forest
Development Program (FDP) is the primary
state-administered financial assistance
program supporting longleaf pine
establishment. NCDFR foresters and rangers
provide technical expertise and write
management plans for these programs. The
FDP provides an extra incentive to

landowners who plant longleaf pine
seedlings by reimbursing up to 60 percent of
the establishment costs, a higher premium
over the 40 percent cost-share rate for
loblolly pine. More than 59,000 acres of
longleaf pine have been established with
NCDFR involvement since 1997. Of the
total forestland established using cost-share
funding between 1997 and 2007 (with
NCDFR involvement), federal programs
combined accounted for 24 percent, FDP
accounted for 42 percent, and 24 percent
was established with no cost-share funding
(FIGURE 2b-2).

Recognizing the declining numbers for
longleaf forests, the NCDFR implemented a
Longleaf Pine Restoration Initiative in 1993.
The initiative focused on artificial
regeneration as the primary means to restore
longleaf pine to sites where it was

FIGURE 2b-2. Acres of longleaf establishment by federal and state cost-share programs, 1997 — 2007.
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historically found and adapted to, especially
in the lower piedmont and coastal plain. A
goal to double the annual number of acres
planted to longleaf was proposed. Generally,
the goals of the 1993 Longleaf Pine
Restoration Initiative were met.

Beginning in 2006, NCDFR revised and
expanded the objectives of the original
initiative giving it new direction. The overall
objective of the 2006 — 2010 NCDFR
Longleaf Pine Restoration Initiative is to
“Sustain and promote restoration of longleaf
forests in North Carolina through efforts to
establish new stands, conserve existing
stands, and promote total resource
management” (NCDFR, 2006). Specific
objectives support actions in reforestation,
outreach and education, research, restoration
management, conservation, and
collaboration.

The Longleaf Alliance (LLA) was
established in 1995 with the express purpose
of coordinating a partnership between
private landowners, forest industries, state
and federal agencies, conservation groups,
researchers, and other enthusiasts interested
in managing and restoring longleaf pine
forests for ecological and economic benefits.
North Carolina land managers and owners
benefit from the LLA outreach and research
efforts. NCDFR is a member of the LLA. A
range-wide restoration initiative, Americas
Longleaf, has recently completed a Longleaf
Range-wide Conservation Plan with a goal
to increase longleaf from 3.1 to 8 million
acres. Another regional effort, the
Southeastern Regional Partnership for
Planning and Sustainability (SERPPAS), a
partnership of state and federal
environmental agencies and the U.S.
Department of Defense, has pledged support
for longleaf restoration. Numerous
conservation partnerships are active in North
Carolina with an interest in longleaf
restoration, including Onslow Bight
Conservation Forum, Cape Fear Arch,
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Greater Uwharrie Conservation Partnership,
NC Prescribed Fire Council, Chatham
Conservation Partnership, and Sandhills
Conservation Partnership.

Recently, numerous restoration projects
were funded by grants secured from the
USDA Forest Service State and Private
Forestry Redesign Program. In 2009
additional support was provided by the
American Reinvestment and Recovery Act
(ARRA). Funds from ARRA are targeted to
increase longleaf seedling production,
restore longleaf ecosystems, promote an
education and outreach effort, and assist in
the formation of a North Carolina Longleaf
Coalition.

Atlantic White Cedar Forests

Historic Extent

Once a common forest type in NC coastal
wetlands and waterways, the area of Atlantic
white cedar has decreased to less than 10
percent of its original range. Exploitive
logging, natural regeneration failure,
absence of artificial regeneration, drainage
impacts, fire exclusion, and lack of
competition control are cited as reasons
behind the decline. NCDFR has identified
Atlantic white cedar as a species of concern.
NCDFR supports and participates in an
Atlantic White Cedar Alliance formed in
1995 by a group of researchers and land
managers, including universities, state and
federal government, forest industry,
environmental and forest consultants, and
private landowners. This informal
cooperative research effort advocates for the
conservation, restoration, management, and
use of Atlantic white cedar across its range.

Atlantic White Cedar in North
Carolina

Because of large sampling errors, attributed
to the small population and limited
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distribution of the species, USDA Forest
Service FIA data provides only an
estimation of forest area of Atlantic white
cedar. It does point to a continuing decline
in area occupied by this species in North
Carolina from 1990 to 2007 (TasLE 2b-2).

In 1997 an extensive inventory of remnant
Atlantic white cedar stands was
commissioned by the U.S. Air Force (Davis
and Daniels, 1997). No plantations and only
natural stands whose diameter at breast
height (4.5 feet above ground line) exceeds
six inches were inventoried. Of the 10,583
acres of mature Atlantic white cedar stands
identified, 77 percent were publicly owned
and 23 percent privately owned. A vast
majority (88 percent) of the acres occur in
the northern counties of the coastal plain:
Dare, Tyrrell, Camden, Hyde, and
Washington. The U.S. Fish and Wildlife
Service (USFWS) Alligator River National
Wildlife Refuge holds the largest stand at
4,152 acres, with the U.S. Air Force Dare
County Bombing Range holding the second
largest at 2,242 acres. Other populations of
note are found in the Great Dismal Swamp,
Sandhills, Green Swamp, and Bladen
County. Hurricane Isabel and two wildfires
have damaged or destroyed a significant
portion of the Atlantic white cedar stands in
the Great Dismal Swamp.

Shortleaf Pine Forests

Shortleaf pine, valued commercially for
superior sawtimber and ecologically for its
habitat diversity and integrity, has declined
since European settlement. Historically
periodic fire maintained shortleaf pine
forests throughout North Carolina.
Agricultural land clearing prior to the Civil
War destroyed many shortleaf forests in the
coastal plain and piedmont. When the fields
were abandoned in the early 1900s, loblolly
pine trees (left along waterways and poorly
drained soils) replaced what was once
occupied by shortleaf. In the piedmont, the
removal of the valued shortleaf pine allowed
hardwoods to dominate in what were
formerly mixed shortleaf—hardwood stands.

Today, shortleaf pine is most prevalent in
two forest types, shortleaf and shortleaf-
oak, and is associated with many other
hardwood and pine stands. According to the
last several forest inventories, the forested
area of shortleaf pine and the number of
shortleaf trees occupying each acre has
sharply dropped in North Carolina (Brown
2004, USDA 2010). Reasons for this decline
include urbanization, especially in the
piedmont, lack of management for
regeneration, fire exclusion, forest
conversion, and harvesting. Interest in
restoration efforts is growing among state
and federal agencies across the Southeast.

TaBLE 2b-2.—Area (acres) of Atlantic white cedar forestland, 1990 — 2007

Stand-age
Survey Year Total Acres* 0-20yrs 21-40yrs 41 - 60 yrs 61 - 80 yrs
1990 33,615 (28) 5,693 7,922 14,084 5,915
2002 15,215 (56) 11,603 3,613
2007 10,341 (72) 5,937 4,403

*value in parenthesis = percent sampling error

Source: USDA Forest Service, FIA data, 1990 — 2007



Shortleaf Pine in North Carolina

Based on USDA Forest Service FIA data,
the combined area of shortleaf pine and
shortleaf pine—oak forest types has declined
by 59 percent since 1990 (USDA 2010). The
shortleaf pine forest type had the sharpest
decline, losing almost 70 percent of its area.
In 1990 the shortleaf pine forest type
accounted for almost 60 percent of the total
shortleaf pine area; by 2007 it dropped to 44
percent (FIGURE 2b-5). The basal area of the
shortleaf pine stems across all forest types
declined by 47 percent during that same
period (Hopkins, 2006). Moser et al. (2007)
found that the amount of shortleaf pine
regeneration in most states was in decline,
along with the overstory basal areas
containing shortleaf pine. The smaller
proportion of shortleaf regeneration versus
overstory basal area point to a potential
absence of shortleaf pine in future forests
(Moser, 2007). Three-fourths of the
shortleaf stands are found in the piedmont
region (FIGURE 2b-3). In the mountains, all
of the 51,458 acres with shortleaf pines were
a mixed shortleaf pine—oak type suggesting
pure shortleaf stands are rare there. A vast
majority of the shortleaf forest type (94%)
and shortleaf pine—oak forest type (79
percent) is privately owned. The bulk of the
shortleaf growing stock is found in large-
diameter trees. Since 1990 the age class
distribution has shifted towards a
predominance of older aged stands (FIGURE
2b-6). This decline in area of young stands
reflects an overall lack of regeneration.
Declining area, decreasing basal area, and
lack of regeneration have discouraging
implications for the future of shortleaf pine.

Shortleaf Pine Restoration Efforts

For a variety of reasons, including slow
growth, susceptibility to littleleaf disease,
and lack of regeneration success, artificial
regeneration of shortleaf pine has lagged
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behind other species. According to NCDFR,
an average of 110 acres of shortleaf were
planted each year between 2005 and 2009
on NIPF land (NCDFR, 2009). A number of
cost-share assistance programs support
shortleaf pine establishment on private
lands. North Carolina’s FDP is the primary
state-administered financial assistance
program supporting shortleaf establishment,
although the federally funded Environmental
Quality Incentives Program (EQIP), a
program of the USDA Natural Resources
Conservation Service, will also fund the
planting of shortleaf pine. NCDFR foresters
and rangers develop management plans and
provide technical expertise for these
programs. The FDP provides additional
incentives by reimbursing landowners for up
to 60 percent of establishment costs to plant
shortleaf pine seedlings compared to the
standard cost-share rate of 40 percent for
loblolly pine.

Summary

NCDFR recognizes the need to initiate
efforts that maintain and restore declining
forest types. In the face of the many threats
to North Carolina’s forest resources, the
need to spotlight these species and
ecosystems becomes even more important.
NCDEFR efforts have focused on three
conifers: longleaf pine, Atlantic white cedar,
and shortleaf pine.

Longleaf pine once covered a vast area of
North Carolina’s piedmont and coastal plain.
At this writing in 2010, only a small portion
of those forests remain. Numerous state
agencies, federal agencies, nongovernmental
organizations, resource professionals, and
owners of forestland support restoration
efforts and practice longleaf forest
management in NC. Thanks to their efforts,
the decline in longleaf pine acreage has
begun to slow down and longleaf pine
acreage increased between 2002 and 2007.
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FIGURE 2b-3. North Carolina shortleaf pine forest distribution in 2008 versus historic range.

[ ] Shortleaf Pine Range - Little 1971
Il Shortleaf Pine Distribution - FIA, Ruefenacht et. al. 2008

Created by: D. Jones and A. Bailey, NC DFR, 2010

FIGURE 2b-4. Area of shortleaf pine in acres for geographical regions of North Carolina from analysis of the
2007 forest inventory data.
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FIGURE 2b-5. Area of shortleaf pine from 1990, 2002, 2007 forest inventory data for the shortleaf pine and
shortleaf pine—oak forest types.
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FIGURE 2b-6. Percentage of total shortleaf pine area that shifted to older stands from analysis of the 2007
Forest Inventory Analysis data for North Carolina.
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Atlantic white cedar, an economically and
ecologically valued tree, once occupied a
significant portion of North Carolina’s inner
coastal plain. Today it is found on a small
portion of its historic range. According to
FIA data, Atlantic white cedar acreage A
growing number of conservation
partnerships have formed to bring longleaf
pine forests back to North Carolina’s
landscape. continues to decline. Because of
its small distribution, an accurate assessment
of Atlantic white cedar status and trends is
not available. More than 75 percent of the
remaining stands are publically owned. An
informal group—consisting of researchers,
land managers, and private landowners—
advocates for the conservation, restoration,
management, and use of Atlantic white
cedar across its range.

Shortleaf pine was once found across most
of North Carolina. It has not received the
same focus commercially as loblolly pine or
ecologically as longleaf pine, and has

Map Data Sources

significantly diminished. According to FIA
data, acreage of the two forest types most
commonly associated with the species,
shortleaf pine and shortleaf pine—oak forest
types, declined by 60 percent from 1990 to
2007. Shortleaf pine forest acreage has
dropped by almost 70 percent. The data
show that North Carolina’s growing stock is
getting older and is not being replaced by
artificial or natural regeneration.

Many tree species and forest types have
declined from their historic distribution. For
some, the decline continues. Efforts are
needed to quantify the extent of the loss,
evaluate the health of the remnants, improve
management, increase awareness, and
instigate restoration action. New threats
continue to pressure our state’s forests. We
are obligated to constantly monitor their
numbers and assess their condition and
health so we don’t lose these valuable
species.

FIGURE 2b-1: Little 1971, USDA Forest Service FIA, Reufenacht et al 2008.

FIGURE 2b-3: Little 1971, USDA Forest Service FIA, Reufenacht et al 2008.
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2.C.

Family and Minority Forests

Key Findings

Ownership

= A 2006 survey of North Carolina landowners identified the following as the top reasons for
owning forestland: passing land on to heirs, land investment, beauty or scenery, part of farm or
ranch, and nature protection. Owning forestland for commercial timber production is typically

not a primary reason for owning forestland.

= The majority of family forests and farms are small. Almost 90 percent of family forests are
less than 50 acres with the majority less than 10 acres. Nearly seven of 10 family farms are
less than 100 acres, while most are less than 50 acres.

= The size of forest and family farm holdings in North Carolina will continue to decrease from
development, land use change, and generational transfer of property. This may lead to a
decrease in traditional resource management activities.

Introduction

Family forests accounted for 11.19 million
acres or almost 61 percent of the 18.4
million acres of North Carolina’s forestland
in 2006 (Butler, 2008) (TABLE 2¢-1). About
469,000 family forest owners control family
forests. More than half of family forest
ownerships are small in size (less than 10
acres). Nearly 9 in 10 family forest owners
have tracts that are less than 50 acres in size,
yet in sum total these small-acreage owners
control about 38.3 percent or 4.38 million
forested acres. The proportion of timberland
that is privately owned is greatest in the
piedmont at 93 percent, compared to 72
percent in the coastal plain and 71 percent in
the mountains.

Diverse Landowner Objectives

The recent National Woodland Owner
Survey indicates that family forest owners
have many different management objectives,
values, and reasons for ownership (Butler,
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2008). The top reasons for owning family
forestland in North Carolina include the
following:

e Pass land on to heirs

Land investment

Enjoy beauty or scenery

Part of farm or ranch

Protect nature and biologic diversity

These reasons were more commonly
expressed by owners of smaller properties
(less than 50 acres) than owners of larger
properties. Owners of larger properties are
more likely to own land for monetary
reasons, such as investment or the

TABLE 2c-1.—Area of family-owned, private, and
public forests in North Carolina, 2006

Ownership Category  Area (acres)

Family 11,194,000
Other Private 4,303,000
Total Private 15,497,000
Federal 2,090,000
State 601,000
Local 258,000



Total Public 2,949,000

Source: North Carolina's Forests, 2002 (Brown et al., 2006)

production of timber products. Given the
historic decrease in size of forest holdings
and the socioeconomic status of new owners
(higher income, highly educated), social
amenities will likely take precedence over
management objectives that emphasize
timber production.

Natural resources professionals who educate
and serve these new forest owners will need
to apply different approaches to meet the
changing resource management needs of
family forest landowners. Ongoing social
marketing efforts, and addressing needs by
type have been proposed as new approaches
to addressing the needs of current and future
owners with their diverse management and
ownership objectives (Hermansen-Baez,
2008; Butler et al., 2007).

The Link Between Family Forests
and Farms

North Carolina working forests include land
that is primarily forested but may include a
significant component of pasture and
cropland. These working forests have the
potential to produce economic benefits to
the landowners. When actively managed in a
sustainable manner, working forests can
provide social and environmental benefits to
the public.

Many farm properties are forested to some
degree; thus, the fate of rural forests is
directly linked to that of farms. The
conservation of working forests in North
Carolina will become increasingly more
important for the long-term sustainability of
open space, forest productivity and health,
and wildlife habitat. The most obvious
landscape effects of human activities from
our state’s increased urbanization are the
reduction of open space (forestland and
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cropland) and the fragmentation of our
remaining working forests and farms into
smaller, isolated parcels.

Between 1987 and 2007, North Carolina lost
a total of 1,270,100 acres or 20 percent of its
cropland, while losing a total of 1,104,200
acres or 7 percent of its forestland. Over this
same 20-year period, a greater percentage
loss of cropland acres occurred in the
mountains compared to the piedmont, even
though more total acres were lost in the
piedmont (Ouzts 2007).

Open space losses in the coastal plain are
projected to be below the statewide
averages. The mountains will experience
similar rates of open space losses when
compared to the statewide projections,
except for projected losses in cropland acres.
Based on projections by Ouzts (2007), the
mountains could lose about 69,100 cropland
acres (31 percent of total cropland acreage)
during 2007 to 2027, while some rural
mountain counties could lose about 45,500
cropland acres (45 percent). Across all three
regions, the loss of open space will likely
continue, with the greatest loss occurring in
cropland acres (Ouzts, 2007). This cropland
and open space is very important for
providing the early successional habitat that
benefits many wildlife species.

In a report by the American Farmland Trust,
sprawling development has the potential to
threaten North Carolina’s best farmland
(Ficure 2c-1). Between 1992 and 1997,
North Carolina ranked fourth among the 20
states losing the most prime farmland. High-
quality farmland areas have relatively large
amounts of prime or unique farmland at risk
to development. Future conservation and
management efforts should be prioritized
and directed to landowners who have
working forests and family farms that are
most at risk of potential conversion and
fragmentation from development.
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Heavy land-use pressures will likely

continue and increase most rapidly in the

FIGURE 2c-1. North Carolina farmland at risk of development.
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Source: American Farmland Trust, 2002

piedmont’s urban and exurban areas.
Piedmont counties near metropolitan areas
will see the greatest losses in forestland, but
most notable is the rate of cropland loss.
Future conservation measures should
include increased funding for land and water
conservation measures, increased
partnerships and collaborative projects with
land trusts, and financial incentives for local
land conservation.

Family Farms

The 2007 Census of Agriculture (USDA,
2009) estimates the majority of family farms
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in North Carolina are small, with seven of
10 farms comprising less than 100 acres.
With small farm size comes poor economies
of scale; this is especially true considering
that nearly half of farms comprise less than
50 acres. The percent of total farmland in
cropland is now 57.8 percent, while 6.9
percent is in pasture.

There were an estimated 52,913 farm
entitites in 2007; about 9 in 10 were owned
through individuals, families, or sole
proprietorships. The average age of the farm
operator was 57.3 years, mirroring the aging
of most forest landowners. The majority of



the total number of farms are owned by
persons of White or Causasian (95.4
percent) ethnic background, while 2.8
percent of farms are owned by African
Americans (TABLE 2C-2).

TABLE 2c-2.—North Carolina Farm Demographic
Summary, 2007

Race Total Number of Percent
Farms Total

White or Caucasian 50,503 95.4%

African American 1,491 2.8%

American Indian 603 1.1%

and Alaska Native

Asian 122 0.2%

Spanish, Hispanic or 478 0.9%

Latino origin

More than one race 185 0.3%

Source: U.S. Census of Agriculture 2007 (USDA, 2009)

In the 10-year period from 1997 to 2007,
total farmland acres decreased from
9,444,867 to 8,474,671 acres, while
cropland acres decreased from 5,701,023 to
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4,895,204. In 2005, the state lost 1,000
farms; and between the period from 2002 to
2005, North Carolina lost roughly 6,000
farms and more than 300,000 acres of
farmland (Wilson, 2007).

Since 1982 and earlier, the number of
African American owned farms among rural
populations has been declining in North
Carolina and across the South (Ficure 2c-2).
The number of African Americans owning
or operating farms in the U.S. has declined
by 98 percent, compared to a 66 percent
drop among all other farm operators since
farm ownership peaked in 1920 (USDA,
1997). In 1920, there were 926,000 African
American farmers in the United States. In
the 2002 Census, African Americans
operated only 29,000 farms.

In 1950, African American farmers in North
Carolina owned about 500,000 acres and by
1982, the total acreage was 40,000. This

was a 92 percent reduction over this period.

FIGURE 2c-2. Minority landholders and working forests in the South.
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Source: Warren, Williamson, and Sills (2003).
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Reaching the Limited-Resource
Audience

Many African American farmers and forest
landholders can also be categorized as
“limited resource” (Warren, Williamson,
and Sills, 2003). African American farms
are typically small acreage and located on
poor soils in economically depressed areas.
Within the coastal plain, there are higher
rural populations of minority or limited-
resource landowners than in the mountains
or piedmont. These farmers own land at risk
to potential fragmentation and parcelization
from economic constraints and heir property
transfer events (FIGURE 2¢-3).

There has been a systematic failure to
provide education and technical assistance
to minority owners regarding estate planning
to secure their property for future
generations. The lack of detailed wills has
resulted in generations of divided ownership
and fractured heir transfer that can
contribute to highly fragmented land
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ownership and uncertainty about long-term
decision-making. This geographical and
decision-making constraint may further
compound management difficulties,
especially for absentee landowners.

Minority and other limited-resource
landholders often have small farm and forest
acreages; they typically have limited access
to capital and lower education, lower
literacy levels, and lower annual incomes
than other farmers. Increased financial
incentives along with new outreach efforts
are needed to provide targeted technical
assistance to minority and underserved
landowners to assist them in the
conservation and management of these
smaller working forests.

Family farms and ownerships will continue
to change as a result of intergenerational
transfer and sales. Nationally, a fourth of
these family forestland owners intend to sell
or transfer their land soon, owing largely to
the fact that a fifth of those owners are 75
years or older (Butler, 2008).
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FIGURE 2c¢-3. Minority population density in North Carolina by Census block group.
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Created by: B. Vaughn, Conservation Fund, 2009

Summary

Family forest owners account for almost 61
percent of the total forestland in North
Carolina. More than half of these family
forest and farm ownerships are small (less
than 50 acres). Family forest landowners
have diverse management objectives for
owning land that include aesthetics, social
amenities, investment, and leaving a family
legacy. Natural resource professionals who
educate and serve these forest owners will
need to apply different management
approaches to meet these changing resource
management needs.

Forest and farms are becoming more
fragmented for a variety of reasons. The
conservation of working forests will become
increasingly more important for the long-
term sustainability of open space, forest

Map Data Sources

productivity and health, and wildlife habitat.
Future conservation and management efforts
should be prioritized and directed to
landowners who have working forests and
family farms that are most at risk of
fragmentation and potential conversion from
development within both rural and urban
priority landscapes.

Limited-resource landowners are often not
aware of available programs and services to
assist them with managing their farms or
forestland. Family forest ownership will
continue to change as a result of
intergenerational transfer or property sales
because of tax constraints. Family forest and
minority landowners will need increased
outreach efforts, financial incentives, help
with conservation measures, and other
technical assistance to conserve working
forests for future benefits.

FIGURE 2c-1: Map is from the publication: American Farmland Trust. 2002. Farming on the Edge: Sprawling
Development Threatens America’s Best Farmland.
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FIGURE 2¢-3: US Census Bureau
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Glossary

limited-resource landowners. Traditionally under-served landholders. This group includes those who have smaller-
than-average land holdings with no or limited access to substantial amounts of capital or off-farm income. This
group may include beginning farmers; farmers producing for emerging or alternative markets; and certain
individuals or groups, such as minority farmers who are traditionally under-served by credit and other farm
service institutions (SARE, 2000).
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2.d.

Population Growth and Land-Use

Key Findings

Change Impacts

= North Carolina is one of the fastest growing regions in the Southern United States with
approximately 70 percent of the state’s population classified as urban.

= By 2030, North Carolina's population is expected to increase by more than 50 percent since
2000, adding approximately 4 million people.

= Developed land in the state has grown by 1.86 million acres in the two decades following
1987. The majority of land-use change occurred in the piedmont (77 percent) compared to the
coastal plain (52 percent) and the mountains (44 percent).

= 1.1 million acres of North Carolina forest was lost to land-use change between 1987 and 2007.

= If current population growth, development, and land-use trends continue, North Carolina may
lose approximately 0.9 million acres of forestland and 1.1 million acres of cropland by 2027.

Population Changes

North Carolina is one of the fastest growing
regions in the Southern United States in
terms of population growth, economic
activity, land-use changes from
development, and wildland urban interface
pressures. From the period of 1990 to 2000,
North Carolina was among the fastest
growing states in the country, with the sixth
highest numeric population change—adding
more than 1.4 million people.

In 2008, North Carolina ranked as the 10th
most populated state in the country with a
population of approximately 9.2 million
people, of which 70 percent were classified
as urban (FIGURE 2d-1).

From April 1, 2000 to July 1, 2008, the state
has experienced a population growth rate of
14.6 percent compared to 8 percent for the
entire United States. By 2030, North
Carolina’s population is expected to increase
by more than 50 percent from the 2000
census, adding approximately 4 million
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people to reach more than 12 million
(FIGURE 2d-2) (Stuart 2006). Over 60
percent of this population growth is
projected to come from new migration into
the state.

North Carolina’s current population is
comprised primarily of 67.2 percent White
persons not Hispanic, 21.6 percent African
American persons, 7.4 percent Hispanic or
Latino origin, 1.9 percent Asian persons,
and 1.3 percent American Indian or Native
persons. Our state population has almost
double the national average of African
American persons, who comprise a
significant ethnic component of both our
rural and urban populations.

North Carolina’s economic transformation is
ongoing and has brought many benefits,
including new jobs and opportunities,
international recognition as a business
location, and rapid population growth and
development across many regions of the
state.
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FIGURE 2d-1. North Carolina population level for urban and rural populations from 1980 to 2008.
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FIGURE 2d-2. Population projections by 10-year period for North Carolina and the United States from April
2000 to July 2030.

400 1 364

350 - 336
309

300 - 281
250 -

200 A

North Carolina
150 -
¥ United States

100 -

Population level (millions)

2000 2010 2020 2030

Year

Source: U.S. Census Bureau, Population Division, Interim State Population Projections, 2005

70



d. Population Growth and Land-Use Change Impacts

Our state is beginning to experience
significant losses from development due to
housing and associated infrastructure (roads,
schools, business offices, commercial retail
businesses, and industrial construction) that
support a robust economy and an increasing
population (TABLE 2d-1). A USDA Forest
Service report, Forests on the Edge,
indicates that private forests, particularly in
the Eastern United States where most private
forests occur, are likely to see dramatic
increases in housing development in the next
three decades, with consequent impacts on
ecological, economic, and social services
(Stein, et al., 2005).

The 2000 Census estimated that 36 out of
100 counties in North Carolina had
population densities greater than 150 per
square mile (FIGURE 2d-3). In 2000, North
Carolina had 165.2 people per square mile
and 3,132,013 households with 2.49 people
per household. Based on the 2008
population estimate, North Carolina now has
189.3 people per square mile.

In 2000 there were approximately 72.3
housing units per square mile compared to
32.8 units per square mile for the United
States. For the period of 2010 to 2030, a
gain of 1,050,365 housing units is expected
with an average gain of 525,182 units

projected for each decade. This increased
projection results in a 25 percent gain over
20 years (TABLE 2d-1).

If current population and development
patterns continue to 2030, roughly half the
state will be settled at a density equivalent to
being urban, suburban, or sprawling exurban
(Wilson, 2007) (Ficure 2d-4, 2d-5, 2d-6).
Population density increases in North
Carolina’s urban-rural interface will present
new challenges to many landowners wanting
to conduct traditional forest management. A
study conducted in the Virginia piedmont
concluded that the probability of conducting
traditional forest management for timber
production approaches zero at population
densities of 150 people per square mile
(Wear et al., 1999).

Increasing urbanization in fast growing rural
areas has the potential to negatively impact
water quality from the loss of forestland or
conversion of open space to development.
Research by the USDA Forest Service (Stein
et al., 2005) has identified watersheds across
the nation that would be impacted most by
increased housing density during the next
two decades (by 2030). Two of those
projected watersheds occur in North
Carolina, the Deep River and the Pee Dee
River (including South Carolina).

TaBLE 2d-1.—Growth in number of housing units in North Carolina

Year No. Housing Units Statewide Numeric Gain Percentage Gain
1980 2,274,196 632,181 38.50%
1990 2,818,193 543,997 23.92%
2000 3,523,944 705,751 25.04%
2010 4,152,147 628,203 17.83%
2020 4,716,944 564,797 13.60%
2030 5,202,512 485,568 10.29%

Source: Wilson, R. 2007.
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FIGURE 2d-3. Population by census tract (square mile) in North Carolina.
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FIGURE 2d-4. Average number of acres per housing units in North Carolina in 2010.
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FiGURE 2d-5. Average number of acres per housing units in North Carolina in 2030.
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FIGURE 2d-6. Percent of land developed in North Carolina, 2010.
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Land-use Changes

Housing development, along with its
accompanying infrastructure, commercial,
and industrial development, has been
recognized as a primary cause of
anthropogenic landscape change (Hammer
et al., 2004). In North Carolina land-use
change is occurring at unprecedented rates
(FIGUre 2d-7 and 2d-8, TABLE 2d-2 and 2d-
3). The rate of increase in developed acres is
even higher than the state’s population
growth. Over a 20-year period, from 1987 to
2007, the state’s population grew by 40
percent, but the number of developed acres
increased by 65 percent (Ouzts, 2007).

Developed land in the state has grown by
1.86 million acres, with the majority of land-
use change occurring in the piedmont
(TABLE 2d-2). During the last 20 years, the
piedmont has lost 638,000 acres of
forestland, a decrease of 8 percent (Ouzts
2007). During this same period, the
piedmont developed 1.38 million acres of

land, a 77 percent increase in developed land
area (TABLE 2d-2).

In an overall national ranking of the most
sprawling metropolitan regions in the United
States, the Triad (Greensboro, Winston-
Salem, High Point) was ranked second,
while the Triangle (Raleigh, Durham,
Chapel Hill) was ranked third. The counties
that comprise these metropolitan areas
contain approximately 59 percent of the
state’s population. It is estimated that 70
percent of the state’s new residents that
migrated to North Carolina from 1987 to
2007 are living in the counties surrounding
the piedmont’s major cities (Ouzts 2007).

Between 1987 and 2007, the coastal
counties of North Carolina lost more than
262,000 acres of forestland. During this
same period, coastal counties also
experienced a 52 percent increase in
developed land or 248,000 acres of
development. The Wilmington-Jacksonville
metropolitan area counties added 109,000

FIGURE 2d-7. Development changes in North Carolina, 1990 — 2010.
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FIGURE 2d-8. Estimated changes in development in North Carolina, 2010 to 2030.
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TaABLE 2d-2. National Resources Inventory (NRI) data for change in developed area by geographical region,

1987-2007
1987 Developed 2007 Developed  Total Acres Developed Percent Change in
Land Area Land Area 1987-2007 Developed Area

Piedmont Total 1,784,800 3,161,900 1,377,100 T7%
Charlotte 364,900 685,400 320,500 88%
Fayetteville 154,400 236,300 81,900 53%
Rocky Mt.-Greenville 94,200 169,700 75,500 80%
Triangle 320,600 647,100 326,500 102%
Triad 364,600 583,800 219,200 60%
Piedmont Rural 486,100 808,500 322,400 66%
Coastal Total 478,700 726,700 248,000 52%
Wilmington- 185,300 294,600 109,300 59%
Jacksonville

Coastal Rural 293,400 428,700 135,300 46%
Mountains Total 591,100 851,500 260,400 44%
Asheville 106,900 166,600 59,700 56%
Hickory-Morganton 180,700 248,600 67,900 38%
Mountains Rural 303,500 433,800 130,300 43%
Rural Total 1,083,000 1,671,000 588,000 54%
Urban Total 1,771,600 3,045,800 1,274,200 72%
State Total 2,854,600 4,716,800 1,862,200 65%

Source: Losing Our Heritage: Development and Open Space Loss in North Carolina (Ouzts, 2007)
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TABLE 2d-3. Development projections by county
groupings, 2007-2027

Region Projected Increase Percent
in Developed Acres Change
Piedmont Total 1,400,700 44%
Coastal Total 207,000 28%
Mountains Total 184,800 22%
Rural 461,600 28%
Urban 1,272,200 42%
Total 1,733,900 38%

Source: Ouzts, 2007

acres of developed land, a 59 percent
increase since 1987, while the rural coastal
counties added 136,000 during this same
time period—a 46 percent increase (Ouzts,
2007).

Development in the mountains occurred at
an almost equal rate in both urban and rural
counties, with development increasing 43
percent in rural areas and 45 percent in
mountain urban counties near the Asheville
and Hickory-Morganton metro areas (Ouzts,
2007).

In the next 20 years, development will
continue to increase very rapidly in North
Carolina, particularly around urban areas in
the piedmont (TABLE 2d-3). The Triangle
area is projected to be developed the most
rapidly, with its developed land increasing
by 58 percent, followed by the Charlotte
area at 48 percent, the Rocky Mount-
Greenville area at 35 percent, and other
piedmont rural counties at 35 percent
(TABLE 2d-3).

The state’s mountains and coastal plain will
also experience increased land-use pressures
from new residents and retirees moving into
these parts of the state. The western mountain
region is projected to have a development
rate of 22 percent, while the coastal plain is
projected to develop at a slightly higher rate
of 28 percent from 2007 to 2027.
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In the mid 1980s, land was developed at a
rate of 1.13 acres for each new person
entering the state; five years later it was 1.0
acre per new resident; and by the mid 1990s,
that rate had fallen to 0.65 of an acre per
new resident. If the U.S. Census projections
for the next 20-year period from 2007 to
2027 predict an increase of 30 percent, or
2.7 million people, North Carolina could
potentially lose another 1.75 million acres to
development using the same rate of 0.65
acres per new resident.

Several metropolitan areas within the
piedmont will likely experience
development rates that have the potential to
influence the management of rural working
forests located in close proximity of these
rapidly developing areas. Often times these
new residents do not have the same
connection to the land, their management
objectives are not based on generating
revenue from traditional agricultural or
forest management practices, and they have
other conservation objectives for ownership.

Impact on Forest Resources

The increase in population density and land-
use change will have an important influence
on the conservation and management of
working forests and on the future benefits
they provide (Wear and Greis, 2002; Stein et
al., 2005). Consequential changes to forests
could result in the following:

e Changes in traditional uses of forests

e Decreases in the production of
timber and other forest products

e Continued increase in forest
fragmentation and parcelization in
specific regions of the state

e Forest health changes

e Loss of opportunities for outdoor
recreation

e Declines in native fish and wildlife
and their habitats



e Water quality declines and altered
hydrology

Urbanization combined with emerging
environmental policies is predicted to result
in as much as a 32 percent decrease in
available timber supply with accessible
commercial timber acres (NC Office of the
Governor, 1996). The 2003 release of the
Southern Forest Resources Assessment
(SFRA) identified urbanization as a critical
threat to forest sustainability in the
Southeast (Wear and Greis, 2002). This
report indicated that North Carolina led the
nation in loss of commercial forest to urban
uses from 1982 to 1997, losing over 1
million acres, 5.9 percent of the state’s total
forest area. Several recommendations to
ensure forest sustainability in North
Carolina were previously outlined in the
report of the governor’s Task Force on
Forest Sustainability (1996).

Impact on Urban Forests

Rapid urbanization and associated land-use
change is putting increasing pressure on the
sustainability of trees and forests in NC
communities. For an in-depth discussion of
these impacts, refer to Chapter 4, Section Kk,
of this document, “Maintaining Viable
Urban Forests.”

Local land-use planning processes often do
not integrate strategies to conserve a
connected green infrastructure alongside
new growth. The loss of connectivity
between urban green spaces leads to a loss
of biodiversity and reduced ecosystem
function in North Carolina’s urban forest.

Traditional development patterns will
continue to result in habitat fragmentation,
loss of biodiversity across the landscape,
decreased air and water quality, and loss of
connection between people and the natural
surroundings. Continued fragmentation of
North Carolina’s urban forests may result in

d. Population Growth and Land-Use Change Impacts

77

decline in habitat for some priority species
in the NC Wildlife Action Plan (2005) and a
reduction in wildlife corridors.

Community planners, local governments,
land trust organizations, and resource
management agencies will need to work
together to plan for future projects that can
accommodate new development while
minimizing the impacts to both urban and
rural priority landscapes.

Summary

North Carolina has undergone changes
taking it from a predominately rural state in
the 1950s to an urban one. Almost 70
percent of the state’s population can be
classified as urban. It is expected that North
Carolina will continue this trend of
increasing population and development,
especially around metropolitan areas in
several regions of the state.

Increasing population densities in the state
are contributing to increase housing
densities and detrimental land-use impacts
to our natural resources. Within the state,
there are regional differences in how this
increased development is affecting both
forestland and cropland. Population density
increases within the urban-rural interface
will present new challenges to many
landowners wanting to conduct traditional
forest management. Increasing urbanization
in fast growing rural areas has the potential
to negatively impact water quality from the
loss of forestland or conversion of open
space to development.

Changes at the urban-rural interface will
likely have an increasingly important
influence on the conservation and
management of working forests, the future
supply of timber in North Carolina, and the
multiple benefits that forests may be able to
provide in the future.
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Glossary

exurban. Private forest lands with 16 to 64 housing units per square mile. Lands with these higher housing densities
can still support many wildlife species and other ecological functions, although perhaps at a reduced level.
However, management for commercial timber may be less likely.

open space. An area of land that is valued for natural processes and wildlife, for agricultural and sylvan
production, for active and passive recreation, for providing other public benefits, or for any combination
of these uses. Open space may be either open, forested, cropland, or pastureland that has not been converted
or used to support development.

private forest. For this project, private forest includes tribal, forest industry, and nonindustrial private ownerships; it
excludes public lands and private lands protected through conservation easements.

rural. Private forest lands with 16 or fewer housing units per square mile. Forest lands with this housing density can
generally support a diversity of economic and ecological functions commonly associated with private forests,
such as management for timber, most wildlife species, and water quality.

sustainable development. Development that integrates environmental protection, economic development, and
social equity.

sustainable forestry. The practice of meeting the forest resource needs and values of the present without
compromising the ability of future generations to meet their own needs.

urban. Private forestland with 64 or more housing units per square mile. Such lands are less likely to be used for
timber production or to contribute to wildlife habitat and water quality because of increased road density,
infrastructure, and human population levels. Such forest patches, however, are often highly valued for their
aesthetics, noise abatement properties, and positive effect on property values.
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Key Findings

Very few NC family forest landowners have a written management plan, or have received
professional assistance or financial incentives, to actively manage their forestland.

Pine plantations account for 12 percent of the total forestland in North Carolina, with 9 percent
of nonindustrial private forestlands classified as pine plantations.

Continued support and funding for state and federal cost-share programs and initiatives are
needed to provide financial and management incentives to NC landowners.

Intensive forest management practices have the potential to enhance productivity in managed
forests on fewer acres. Actively managed forests may reduce pressure to harvest natural forests
while sustaining a long-term timber supply.

Forest management practices in planted pine forests have intensified in North Carolina over

the last few decades. This trend is expected to increase for forest industry owners, real estate
investment trusts (REITS), and TIMOs, but not for NIPF landowners As forested parcels get
smaller they typically become more difficult, both operationally and economically, to mange
intensively.

A state forest nursery and tree improvement program is important to provide a diverse and
stable supply of forest seedlings that meet current and future needs for reforestation, ecological
restoration, wildlife habitat, and urban tree plantings

Forest management practices and activities are effective methods to enhance forest wildlife
habitat conditions for both game and nongame species.

Prescribed fire is an effective management activity to enhance and maintain many NC forest
habitat types and fire-dependent ecosystems.

Between 2004 and 2009, approximately 95 to 97 percent of the forestry sites inspected
statewide were documented to be in compliance with the NC Forest Practices Guidelines
Related to Water Quality (FPGS).

Forestry research support and funding is decreasing for traditional growth and productivity
topics in favor of social and environmental issues, sustainability topics, and ecosystem
services. This trend is expected to continue.

Introduction Forest Resources (NCDFR) supports and
helps landowners and other natural resource

Forest management in North Carolina is professionals implement a wide variety of

practiced by several ownership classes and resource management practices that

agencies across many diverse forest types contribute to forest management, forest

and geographic regions. The NC Division of protection, forest health, and conservation

80



programs. This section’s assessment is not a
complete analysis or summary of forest
management accomplishments in North
Carolina, but presents an overview of
accomplishments by NIPFs, who own 78
percent of North Carolina’s forestland.
Forest Inventory Analysis (FIA) data found
in “Forest Statistics for North Carolina,
2002 (Brown 2004) was used to assess the
current status of forest management
practices in this chapter. Trends were
identified by comparing the change in status
between the 2002 FIA survey and the 1990
FIA survey for North Carolina (Johnson
1991, Brown 2004). Promoting sustainable
forest management practices to the NIPF
ownership class, will be important to
enhance public benefits from trees, protect
forests from threats, and conserve working
forests for the future.

Family Forests Owners’ Attitudes
Toward Management

Family forest landowners in North Carolina
have varying reasons for owning their land
and differing levels of engagement with it.
The numbers of NC landowners enrolled in
forest certification programs, conservation
easements, and cost-share programs, and
who have a written management or
stewardship plan, are very low.

Only 4 percent of family forest owners in
North Carolina currently have a
management plan for their forestland
(Butler, 2008). NC family forest owners’
future plans (next 5 years) for their
forestland included either “leave it as is—no
activity” (32 percent), “minimal activity to
maintain forestland” (14 percent), or “have
no current plans” (10 percent). Harvesting
timber for sawlogs, pulpwood, or firewood
was listed as a planned activity by less than
10 percent of family forest landowners.
Only 6 percent of family forest owners in
North Carolina have participated in cost-
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share programs in the past 5 years (Butler,
2008).

This low participation in active forest
management may reflect the desires and
attitudes of forest owners. It may also be
caused, however, by other factors, such as
economy of scale on smaller parcels, lack of
information on the benefits or associated
costs from various management practices,
and less than optimal outreach efforts by
conservation program administrators (GfK
NOP, 2006).

Just 15 percent of NC family forest owners
who responded to the 2006 National
Woodland Owner Survey indicated that they
had received technical advice about the
management of their property. The majority
of family forest owners who responded
indicated that their primary sources for
obtaining forestry advice included state
forestry agencies (55 percent), private
forestry consultants (14 percent), university
extension agencies (8 percent), loggers (7
percent), other landowners (6 percent), and
federal agencies (5 percent). Forest
management activities implemented in the
last 5 years by family forest owners by
resource activity have included planting
trees (18 percent), fire hazard reduction (15
percent), wildlife habitat improvement (10
percent ), herbicide application (9 percent ),
and site preparation (10 percent ) (Butler,
2008; GfK NOP, 2006).

Status and Trends of Forest
Management Practices in North
Carolina

USDA Forest Service FIA data and analysis
(Brown 2004) and other reports (Moffat
1998, Snider 1999, Siry 2002) indicate that
while forest industry managers of forestland
apply intensive forest management to a
majority of their land, only a small portion
of NIPF landowners are actively managing
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their forestlands. Pine plantations account
for 12 percent of the total forestland in
North Carolina with a majority located in
the coastal plain.

Pine plantations represent 51 percent of the
land managed by forest industry and
TIMOs. Pine plantations are typically
managed more intensively than other forest
types (Siry and Cubbage, 2001a). In
contrast, only 9 percent of the NIPF in North
Carolina consists of pine plantations. The
amount of land managed by TIMOs is
expected to increase, and the intensity of
management is projected to increase for both
industry-owned and TIMO forestlands (Siry
and Cubbage, 2001a). Forests owned by
industry are managed more intensively for
fiber production than NIPFs, although there
is growing interest from NIPF landowners
within the piedmont and coastal plain in
better managing pine forests for future
income potential.

FIA survey data indicates that a final harvest
occurred on an average of 246,400 acres per
year in North Carolina from 1990 to 2002.
The number of acres of NC forests harvested
by a clear-cut method has decreased by 20
percent across all ownership types during
1990 to 2002. Partial cutting or harvests
increased 33 percent between the 1990 and
2002 survey periods and occurred on 79,000
acres per year.

The number of acres artificially regenerated
annually for all forest types decreased
slightly from 1990 to 2002 by about 3,200
acres or 3 percent. A total of 100,000 acres
were artificially regenerated annually, with
63 percent of this artificial regeneration
conducted by NIPF landowners and 33
percent by forest industry landowners
(TABLE 2e-1). Pine plantations represent 62
percent of the artificially regenerated acres.
The total number of acres of natural
regeneration also experienced a decrease of
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19 percent during this same period. This
decrease was reported across all forest types,
but was more significant for upland
hardwoods (13.5 percent) and oak—pine
forest types (23.4 percent) than for pines
(Brown 2004).

NC Division of Forest Resources
Accomplishments

The NC Division of Forest Resources
(NCDFR) compiles a Total Accomplishment
Report (TAR) annually for statewide and
individual county activities, projects, and
associated accomplishments that have
NCDFR involvement and participation. The
NCDFR also works closely with other
partnering resource management agencies
and professionals to record
accomplishments, provide technical
assistance, and recommend services to NIPF
landowners. The TAR shows the diversity of
activities and projects that NCDFR is able to
provide to NC landowners, natural resource
management agencies, municipalities, and
local communities. These reports are not a
complete summary of all forest management
that occurs in North Carolina, and further
work would be needed to compile additional
information from various agencies and
companies.

In North Carolina there are approximately
469,000 family forest landowners and
another 56,000 “other private ownership”
entities in the state. Family forest
landowners own about 11.2 million acres or
61 percent of the total area of forestland
(Butler 2008). NCDFR is responsible for
assisting NC forest landowners interested in
managing their forestland for urban benefits,
water quality, forest protection, forest
improvement, non-timber resource
improvement, and traditional forest
management.
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TABLE 2e-1.—Status and trend of NC forest management practices by ownership group, 1990 — 2002, in
annual acres treated and percent change over survey period

% Change Between

Forest Nonindustrial 1990 and 2002 FIA
Forest Management Practice Public Industry private Total Surveys
thousand acres per year percent
Final Harvest 6.6 40.3 199.5 246.4 -19.7
Partial Cut 2.9 4.7 71.1 78.8 32.9
Thinning 3.8 26.7 20.8 51.3 0.4
Timber Stand Improvement 1.9 3.0 9.9 14.8 23.6
Site Preparation 34 29.6 45.0 78.0 -24.1
Other Treatment 4.7 4.7 43.2 52.6 -51.1
Artificial Regeneration 4.6 32.9 63.0 100.5 -2.8
Natural Regeneration 8.7 10.8 193.9 213.5 -18.6

Between 2004-2009, the NCDFR,
consulting foresters, and other natural
resource professionals have developed
35,932 management plans for NIPF
landowners impacting 1,799,634 acres
(TABLE 2e-2). This total, when combined
with the acres impacted from urban forest
management assistance, represents that
management direction or assistance occurs
on 17 percent of family forests in North
Carolina. From 2004 to 2009 an average of
7,186 management plans impacting 359,926
acres were written each year. This total also
includes the assistance and accomplishments
of NIPF landowners who use the
professional services of a consulting forester
and other resource professionals. As of 2009
there were approximately 239 active
consulting foresters providing management
services within North Carolina.

There has been a decrease in the number of
urban plans and assists from 5 years ago
because of a recent shift in program delivery
to the municipal and community level versus
individual urban homeowners. During this
same time, there was a change in the federal
funding allocation formula to support urban
forestry programs that can have the biggest
impacts on more people living within urban
areas. Going forward, there is increased
opportunity for urban forestry programs to

83

partner with the NCDFR Forest Stewardship
Program to reach more landowners and
accomplish more activities for aesthetic or
scenic benefits within the urban-rural
interface.

Reforestation and Cost Share

The 1977 North Carolina General Assembly
passed the Forest Development Act (NCGS
113A-176), which established a voluntary
cost-sharing program to “provide financial
assistance to eligible landowners to increase
the productivity of the privately-owned
forests of the State.” The Forest
Development Program (FDP) is designed to
encourage NIPF landowners to reforest their
land after harvest, and to put idle or
unproductive land into forests.

The Primary Forest Product Assessment Act
(NCGS 113-189) of 1977 prompted the
evaluation of the primary forest products
processed by North Carolina sawmills and
other timber industries. This assessment
(typically $2 million per year) along with
legislative appropriations (often $589,500
per year), provides funding for reforestation
and forest stand improvement work cost
shared under the FDP. This partnership
successfully leverages state money with
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TABLE 2e-2.—5-year summary of urban and forest management plans developed and acres impacted by
management or assistance

State Fiscal Management Plans Developed * Urban Forest Management Assistance >
Year No. of Plans Acres Impacted No. of Plans/Assists Acres Impacted
2004 - 05 7,982 396,360 876 23,726
2005 - 06 6,791 358,342 670 37,938
2006 - 07 7,357 350,177 479 17,620
2007 - 08 6,723 332,534 494 14,633
2008 - 09 7,079 362,221 387 11,463
Totals 35,932 1,799,634 2,906 105,380
Average 7,186 359,926 581 21,076
Source: Data retrieved from NCDFR’s 4220 Forest Management & Urban Forestry Accomplishment Records Program

YIncludes Forest Management, Practice, Pre-Harvest, Regeneration, Rehabilitation, Replant and Stewardship plans
written by NCDFR foresters and rangers as well as others (typically private consulting foresters or wildlife

biologists).

%Includes Municipal Area Assists, Shade Tree Assists, Urban Assists, Urban Plan,s and Urban Tree Planting by

Landowners.

funds from private citizens and timber
industry. Landowners usually pay 60 percent
of expenses, and FDP funds typically
reimburse the other 40 percent, up to a
prevailing rate. Of that 40 percent, 71
percent has historically come from
assessments paid by the timber industry, 25
percent from appropriations, and 4 percent
from earned interest on the account (Brogan
2009). The actual assessment rate being paid
by the primary processors (timber industry)
has not changed since the original rate was
established in 1977.

State and federal cost-share programs are
important resources to provide financial
incentives and assistance to family forest
landowners to conduct a variety of
management practices in North Carolina.
Records of North Carolina’s statewide
reforestation accomplishments from 1999 to
2008 indicate that 75,000 to 100,000 acres
are typically planted each year. The state’s
cost share program, the FDP, has accounted
for the planting of approximately 50,000 of
those acres annually. The number of acres
planted using state financial incentives
represents about 50 to 75 percent of the total

84

reforestation being carried out by NIPF
(Brogan 2009).

On average, FDP has provided direct
financial assistance to over 1,500 forest
owners each year (Brogan 2009). NIPF
landowners have planted nearly 1.2 million
acres of forestland under the FDP since
1978. The majority was planted to loblolly
pine, but this figure also includes 3,057
acres of hardwood species and 44,601 acres
of longleaf pine. A review of NC longleaf
planting accomplished under various cost-
share programs from 1997 to 2006 revealed
that 25,000 acres of the 60,000 total longleaf
pine acres planted were funded and
accomplished using the state FDP cost-share
program. TasLe D-1 in Appendix D provides
a detailed summary of total acres reforested
annually by state and federal cost-share
programs in North Carolina since 1970.

Ficure 2e-1 summarizes the cumulative
number of acres established under the
various cost-share programs available in
North Carolina from 1970 to 2008 (Brogan
2009). The largest total number of acres
planted was funded under the state’s FDP
program. Funding levels and support for
some of the federal cost-share programs



since 1970 have varied considerably, and
only six viable forestry cost-share programs
are available today.

Each year the FDP program provides
financial assistance for about 23,247 acres
of site preparation, 51,048 acres of
reforestation, and 2,021 acres of forest stand
improvement (TABLE 2e-3). It has been
called a “gateway” program that allows field
personnel to interface with more landowners
and potentially provide value-added services
in addition to assisting them with financial
incentives.

Site Preparation Practices

Approximately 78,000 acres were site
prepared in North Carolina annually from
1990 to 2002, indicating a decline of 24
percent across all ownerships compared with
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the previous FIA survey period of 1984-
1990 (Johnson 1991, Brown 2004). About
two-thirds of these acres were site prepared
for planting pine. The trend shows an
increase in site preparation for planted pine,
but decreases for natural pine, oak—pine, and
both lowland and upland hardwoods. Forest
industry and NIPF landowners account for
40 percent and 57 percent of the total acres
that were site prepared, respectively.

Site preparation conducted by NIPF
landowners with FDP cost share funding
averaged 23,247 acres annually from 1999
to 2008. This represents about 52 percent of
the average acres that were annually site
prepared during 1990 to 2002. A survey
conducted by the NC Division of Forest
Resources found that 65 percent of
landowners planting pine in 1998 did not
prepare the site (Pickens, 2002). Some

FIGURE 2e-1. Acres reforested in North Carolina by cost-share programs (1970 — 2008).
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Source: S. Brogan, NCDFR, 2009

NOTE: FIP = Forestry Incentives Program; ACP/EQIP = Agricultural Conservation Program/Environmental
Quality Incentives Program; CRP = Conservation Reserve Program; FDP = Forest Development Program; FRRP =
Fran Reforestation and Rehabilitation Program; FLEP = Forest Land Enhancement Program; NCA = NC
Agricultural Cost-share Program: CREP = Conservation Reserve Enhancement Program; WRP = Wetland Reserves
Program; SIP = Stewardship Incentives Program; FRP = Forest Recovery Program
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TABLE 2e-3.—Summary of FDP acres accomplished by management practice (1999 — 2008)

Fiscal Year Site Preparation Reforestation Forest Stand Improvement
1999 — 2000 23,753 46,972 2,449
2000 - 2001 31,908 58,595 1,905
2001 - 2002 38,157 61,286 2,914
2002 - 2003 24,473 54,445 850
2003 — 2004 20,633 52,826 1,553
2004 - 2005 17,703 50,272 2,322
2005 — 2006 20,371 44,597 2,029
2006 — 2007 15,745 47,563 2,665
2007 - 2008 16,476 42,877 1,500
Totals 209,219 459,433 18,187
Average Acres 23,247 51,048 2,021

Source: NC Division of Forest Resources, Forest Development Program

common factors that have resulted in NIPF
landowners not conducting site preparation
include high initial costs of practices, lack of
professional advice, and increased use
during harvest operation. Genetically
improved pine seedlings have now become
the standard in many pine planting projects
and do not always represent an intensive
management objective by the landowner but
rather a decision to plant the best genetic
material that is currently available.

Specific data for North Carolina on fertilizer
application during site preparation is not
always readily available or shared by
various forest ownerships. However, reports
by the NC State University (NCSU) Forest
Nutrition Cooperative (FNC) showed
fertilized acres by forest industry and
TIMOS increased from about 200,000 acres
in 1990 to about 1.2 million acres in
2004(Albaugh, 2007). Fertilizer use among
FNC members at tree establishment
averaged about 200,000 acres per year since
1995, while mid-rotation fertilization
fluctuated between 1 million and 1.3 million
acres per year for the same period.
Applications were largely on loblolly pine
plantations (91 percent). New research
information along with market fluctuations
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in fertilizer prices will likely influence
fertilizer application rates and acres applied
in the future.

Forest Stand Improvement
Practices

The 2005 NC Legislature authorized new
forest stand improvement practices for the
FDP program to “improve tree growth and
overall forest health.” These new practices
were specified and approved in
Administrative Code in November 2006. As
of July 1, 2007, NIPF landowners could
apply for FDP cost-share assistance for
forest stand improvement practices such as
prescribed burning, density release
treatments, fertilization, crop-tree crown
release, and cull-tree removal.

In recent years the overall number of
forested acres thinned in North Carolina has
remained relatively constant at about 50,000
acres per year. A majority of the thinning
occurred on pine stands with forest industry
accounting for 52 percent and NIPFs for 41
percent of the acres. Timber stand
improvement is practiced on about 14,800
acres annually. TSI practices increased 24
percent between the 1990 and 2002 FIA



surveys. This occurred primarily on NIPF
lands, which account for 67 percent of the
total.

In the past, most of the TSI practices were
focused on pine management, primarily for
improved timber production. Recently, the
term timber stand improvement has been
replaced with forest stand improvement to
reflect an increased effort to manage and
improve forest stands for multiple benefits.
Family forest landowners are interested in
conducting management practices with less
intensive objectives and greater ecological
benefits, such as biodiversity, water quality
protection, recreation, and forest habitat
enhancement.

Future opportunity exists to provide more
forest stand improvement practices to
natural stands, especially hardwood stands
that may be overstocked, or have less than
ideal stocking levels of desirable species, for
improved productivity and forest health
benefits. Hardwood stands that have been
mismanaged in the past may need some type
of intermediate treatment to improve the
stand productivity for both timber and
wildlife habitat benefits.

Many landowners that live within the urban-
rural interface landscape no longer prefer
typical silviculture and harvesting methods
associated with traditional forest
management. To assist more forest
landowners, resource professionals will need
to apply adaptive management strategies and
be willing to provide and implement
silviculture practices that are tree-oriented
rather than acre-oriented and focus on the
production of quality rather than quantity.
Forest stand improvement practices can be
used to accomplish scenic and aesthetic
benefits along with forest wildlife habitat
improvement.

Between 2004-2009, 2,793 forest stand
improvement practices have been
implemented on 132,957 acres of NIPF

2. Conserving Working Forest

(TABLE 2e-4). On average, about 559
projects are conducted on 26,591 acres
annually. The majority of the forest stand
improvement practices are conducted for the
purposes of pre-commercial thinning,
prescribed burning for silviculture benefits,
and herbicide or mechanical release
treatments.

An opportunity exists to increase forest
stand improvement practices on more acres
for improved forest habitat in overstocked
forest stands, improved forest health and
productivity in natural or degraded
hardwood stands, and increased scenic
amenities. A continuation review and
legislative report on the Forest Development
Program (FDP) concluded that funding
levels are not adequate to meet the current
and future FDP demands by NC landowners
seeking financial assistance (Brogan, 2009).
The FDP maintains a waiting list of fully
qualified but unfunded landowners each
year due to a lack of full funding for the
cost-share program. The work on this
waiting list averages over $2.2 million
annually and represents another 25,000-plus
acres per year that could be reforested.
Future increases in FDP funding and support
are necessary to address the current and
future demands for financial incentives.

Within the last few years, an increased
number of federal and state cost-share
practices have become available to NC
landowners for ecosystem restoration,
wildlife habitat enhancement, forest stand
improvement, riparian and wetland
restoration, and conservation benefits. The
long-term acceptance, application, and
sustainability of these practices will depend
on future funding commitment levels,
collaborative administration and record
keeping by cooperating agencies, and
increased outreach efforts by resource
professionals to forest landowners.
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TABLE 2e-4.—5-year summary of forest stand
improvement accomplishments * by NIPF

Fiscal Year No. of Acres
Projects/ Treated
Activities
2004 — 2005 486 26,691
2005 — 2006 507 25,614
2006 — 2007 582 31,420
2007 — 2008 533 20,812
2008 — 2009 685 28,420
Totals 2,793 132,957
5-year Average 559 26,591

! Forest stand improvement practices recorded include
prescribed burning for silviculture purposes,
precommercial thinning, release treatments, fertilization,
crop-tree release treatments, and other.Future Cost-share
Support and Capacity

Forest Management Practices for
Enhancing Forest Productivity

Over the past several decades, the Southeast
has become a major source of timber
products. Increased growth and yield from
planting of genetically improved seedlings,
controlling competitive vegetation, applying
fertilizer, and other intensive management
techniques have the potential to increase the
available timber supply to meet an
increasing demand. As the demand increases
for ecosystem services and the amount of
available forestland for timber production
decreases, the importance of producing more
volume on less land will continue to become
increasingly critical.

Substantial productivity gains from pine
plantations have occurred due to a broader
acceptance of intensive management
practices including genetic tree
improvement, site preparation, herbicide
application, thinning and fertilization. From
1952 to 2007, wood volumes harvested from
planted pine plantations have doubled and
rotation lengths have decreased by 50
percent (Fox et al., 2007a).

Although hardwood forests occur on 72
percent of the forestland in North Carolina,
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few landowners practice intensive forest
management on hardwood forests since
significant volume increases are difficult to
achieve for many hardwood species and few
hardwood plantations exist in the state.
Hardwood forests are often managed by
landowners for objectives other than
financial gain.

Potential Productivity Gains

Productivity projections in this section refer
to intensive forest management in pine
plantations, generally in the coastal plain or
piedmont. To quantify the impact of
intensive management practices on
productivity, Professor Jacek P. Siry, with
the Warnell School of Forestry and Natural
Resources, University of Georgia (Siry
2001b) developed five management
intensity levels, ranging from traditional
planted pine practices (site preparation and
planting) to increasingly more intensive
practices that use genetically improved
seedlings, vegetative control, and
fertilization. He used the TAUYIELD
growth and yield model (Amateis et al.,
1995) to project volume gains for each
management intensity level in TasLe 2e-5.

Increased productivity gains can be realized
with each increase in management intensity.
By applying the most intensive management
regime, a 70 percent volume increase is
predicted (Siry, 2001b). Although up-front
investment costs are high for these practices,
published literature has documented
improved net present value (NPV) and
internal rate return (IRR) across many sites.

Herbicide and Fertilizer Use

The use of silvicultural herbicides is an
important tool to increase forest productivity
and enhance wildlife habitat in the South
(Wagner et al., 2004). Herbicides have been
found to be beneficial for improving forest
wildlife habitat and biodiversity in Southern
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TABLE 2e-5.—Projected growth and yield data for unthinned pine management intensities levels

Stand Age
Management Intensity Level 15 20 25 30
cubic feet of growth per acre
SP 1121 2004 2716 3158
SP+G 1353 2355 3135 3605
SP+G+F 1353 2637 3433 3912
SP+G+F+H 1670 3139 4033 4502
SP+G+F+H(X2) 2170 3645 4587 5057

1Sp = Site Preparation, G = Genetics, F = Fertilization, H = Herbicide
*TAUYIELD assumes a Site Index 60 at base age 25 and planting density of 600 trees per acre.

Source: Siry, 2001b

U.S. forests via manipulation of forest
structure, creation of snags, and control of
invasive plant species (Miller and Miller,
2004). The use of herbicides by NIPF
owners in North Carolina has shown a slow
but steady increase in application since
1996, averaging 14,625 acres per year from
2000 to 2006 (Ficure 2e-2).

A similar trend is believed to apply to forest
industry lands, although comprehensive data
on herbicide application and use by forestry
industry and other resource management
agencies is difficult to compile. Increased
herbicide use is likely due to a shift away
from more costly mechanical methods, price
reductions, and scientific studies showing
greater effectiveness of herbicides for
increasing early pine productivity rates and
survival.

Herbicide use for site preparation is the most
common objective (68 percent), followed by
vegetative release (30 percent) (Pickens
2007). Control of undesirable hardwoods
and herbaceous competition in pine
plantations can significantly increase early
pine seedling growth. First-year weed
control has shown to increase the site quality
index by 4 feet at age 25 (Siry, 2001b). Mid-
rotation vegetative control, often applied
after a thinning, has shown volume increases
of 300 cubic feet per acre (Siry, 2002).
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In the Southeastern United States, it is
estimated that herbicides are applied
annually on 1 percent of the forestland,
primarily in pine plantations (Michael,
2000). Among NIPF landowners whose
ownership was less than 500 acres,
herbicides, pesticides, and fertilizers were
applied on less than 5 percent of their
property. Landowners with more than 500
acres applied herbicides, pesticides, or
fertilizers on 32 percent of their forestland
(USDA Forest Service, 2008).

Fertilization is becoming increasingly
popular on forest industry lands as
knowledge of sites that consistently respond
to fertilization increases. Dramatic and
significant gains are possible on nutrient
deficient soils. Fertilizer applied at planting
on phosphorous-deficient soils increases
volume growth by 40 cubic feet per year
throughout the rotation (Fox et al, 2007a)
and a one-time application of 200 pounds of
nitrogen and 25 pounds of phosphorous at
mid-rotation increases growth by an average
of 400 cubic feet per acre over an 8-year
period (Fox et. al, 2007a).

Forest Tree Improvement and
Genetics

For more than 50 years, tree improvement
programs in the south have focused on
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FIGURE 2e-2. Total number of acres treated with herbicides for forestry purposes involving NCDFR, 1996 —
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Source: B. Pickens, NCDFR, 2007. No data were reported for 2003.

improving several traits important for
southern pine plantation forestry. Among
these traits are height and volume growth,
stem form, wood quality, and disease
resistance. Nearly all of the loblolly pine
plantations that have been established in
recent years were planted using genetically
improved seedlings (McKeand, 2006).
Currently, the major forest tree seedling
nurseries in North Carolina are producing
second- and third-generation improved
loblolly pine. Improvement of other
southern pine species, such as longleaf,
shortleaf, pond, and Virginia pines, has not
been developed beyond rogued first-
generation populations.

Across the south, second-generation loblolly
pine seedlings can produce volume growth
estimated to be greater, on average, than
unimproved seed by 17 percent for coastal
plain sources and 21 percent for piedmont
sources (McKeand, 2006). These mixed-
seed orchard seedlots have been mostly
replaced by single-family seed collections.
Plantations established from the best single-
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family parents can produce gains of about
26 to 50 percent over unimproved seed, with
volume gains as much as 400 cubic feet per
acre. In North Carolina, these expected gains
are even greater due to the highly rated
families selected for placement in improved
seed and breeding orchards, and the planting
of any of the top single families from these
orchards (Roeder, 2010).

Third-generation and mass control
pollinated (MCP) breeding in North
Carolina is starting to produce commercial
quantities of seed. Until seed supplies
increase further, third-generation and MCP
seedlings will be available only on a limited
basis to North Carolina landowners. Wood
volumes produced by these genetically
improved third-generation families are
estimated to surpass unimproved families by
40 to 60 percent or more. Volume
improvement by MCP breeding will be even
greater (Roeder, 2010). Improvement in
stem quality and rust resistance results in
higher yields per acre of higher quality trees.
Some high production clones are also



available across the south, but are more
expensive.

Since 1957, the NC State University
Cooperative Tree Improvement Program
(NCSUCTIP) has provided technical
guidance, direction, and technical outreach
to genetically improve loblolly pine.
NCDFR is an active member of this
program. Other members include five state
forestry organizations and several different
classes of private members. Members share
breeding and testing efforts. Initially, the
NCSUCTIP developed selected populations
of all the southern pines and some other
species. NCDFR is one of the few members
that has maintained the selected germplasm
of these other species and continues to work
with them. All loblolly pine germplasm and
data analyses developed by the cooperative
are available to members. Seedlings grown
from this germplasm are available to the
nonindustrial private landowner.

Many landowners are currently not aware of
the genetic differences and options available
for planting seedlings from improved
loblolly pine families. Planting contractors
are frequently the individuals who make
purchase decisions for landowners regarding
nursery source and genetic family. More
effort is needed to educate forest landowners
regarding species, genetics, and appropriate
management practices to enhance
productivity. To help in this effort, the
NCSUCTIP has developed a rating system
that allows seedling consumers to evaluate
the genetic potential of improved loblolly
pine seedlings that they are about to obtain.
The Loblolly Pine Productivity Rating
System (PRS) is available for use by all
cooperative members. NCDFR is the only
producer of loblolly pine seedlings for
planting in North Carolina that actively
makes these PRS ratings available to their
seedling customers.
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The NCDFR genetic tree improvement
program remains active with longleaf pine,
shortleaf pine, Virginia pine, Atlantic white
cedar, eastern white pine, and Fraser fir.
Hardwood species under improvement
include sweetgum, yellow poplar, sycamore,
and white oak. Cooperative work is also
being conducted by NCDFR, other state
forest services, and the USDA Forest
Service. In general, most hardwood species
available from NCDFR’s nurseries are
unimproved and have undergone little or no
genetic improvement. Seed production areas
of these unimproved species are being
established for seed collection purposes.
There has also been an increased interest in
the genetics improvement of American
chestnut and butternut for disease resistance.

Forest Nursery and Seedling
Capacity

North Carolina currently has only 2 major
nurseries selling forest seedlings to the
general public. These include NCDFR
nursery in Goldsboro, North Carolina and
the Weyerhaeuser Company nursery in
Washington, North Carolina. In addition,
there are two additional private forest
seedling nurseries in the state.

Over 40 species of tree seedlings are
produced and sold in North Carolina for
reforestation, afforestation, wetland and
stream mitigation projects, wildlife plantings
and urban tree planting. The majority of
nursery production is bare-root loblolly pine
seedlings for reforestation purposes. In the
2008-2009 planting season over 62 million
seedlings were produced in North Carolina.
Of this total, the forest industry nursery sold
about 49 million seedlings while the state
forestry nursery sold 13 million seedlings.
Total seedling production in the state
declined by 9% from 2005 to 2009 while
total seedling production across the South
declined 4 percent. The NCDFR state
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forestry nursery is the only large producer of
bare-root hardwood seedlings in North
Carolina.

Weyerhaeuser Company, NCDFR, and at
least one private nursery have the capacity
to produce containerized longleaf pine
seedlings. For the past several years, public
demand has exceeded the available supply
of longleaf pine containerized seedlings.
North Carolina has ranked 7" in the South in
seedling production for each year from 2005
to 2009. An adequate supply of longleaf
seedlings is critical to meet the restoration
goals proposed in North Carolina’s and
America’s Longleaf initiatives.

The NCDFR has been producing tree
seedlings for sale to North Carolina
landowners since about 1925. Nursery
production is authorized by NC General
Statute 113-35, which allowed the
Department to “establish and operate forest
tree nurseries and forest tree seed orchards”.
The law assures that an adequate supply of
forest tree seedlings, of the highest quality,
is available so the State will continue to
maintain a strong forest-based economy.

State forestry nurseries are important to
maintain a reliable and stable supply of
forest seedlings to meet current and new
demands to increase productivity, improve
wildlife habitat, restore wetlands and
streams, supply biomass or carbon markets,
and establish tree species of concern. In
1996 a special commission of consulting
foresters, representatives from forest
industry, forestry associations, landowners
and private citizens was formed to study the
effects of privatization of the nursery
program in the state of Georgia. This
commission study concluded that the private
sector could not procure all the state’s
seedling needs alone. They recommended
the state continue to operate a nursery
program to insure a stable and adequate
supply of quality seedlings. In 1996 the
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Southern Group of State Foresters agreed
that maintaining viable state nursery
programs was in the best interest of
sustainable forestry in the South.

In 1978 the Southern Forest Nursery
Management Coop (SFNMC) was founded
to research and develop effective weed and
disease control technologies for nursery
production, and to transfer this knowledge to
members. The SFNMC represents the forest
tree nursery community on issues where the
Environmental Protection Agency (EPA)
and the U.S. Department of Agriculture are
involved (USDA). The NCDFR and
Weyerhaeuser Company nurseries are
members of the SFNMC along with seven
other southern state forestry agencies, seven
private firms, and the U.S. Forest Service
(USFS).

Proposed changes by the EPA regarding the
use of soil fumigants could drastically affect
future nursery operations for forest seedling
nurseries. If the proposed regulations are
implemented, nurseries will have to make
significant modifications that will impact
production and seedling costs shift toward
growing more containerized stock vs. bare-
root stock, or close operations. A reduction
in the production of bare-root seedlings in
favor of containerized seedlings is one
option being considered by many nurseries.
A shift toward more containerized seedlings
would require a significant investment in
added infrastructure.

Forest Management Practices to
Enhance Forest Habitat and
Ecosystems

Active forest management can be used to
replicate the disturbance regimes from
natural forces and create forest habitat
needed by many wildlife species. To meet
the needs of a variety of wildlife species and
habitat, land managers will need to create a
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mosaic of plant communities and forest barriers attributed to the ability to conduct
habitat in various age groups across the more prescribed burning include the reduced
landscape. Forest practices such as capacity of fully trained or qualified
harvesting methods, prescribed burning, personnel, reduced capacity of fire control
thinning, forest stand improvement equipment and smoke management limitations
practices, and herbicides can be applied to and public attitudes toward prescribed fire.

alter forest structure and composition to
meet the habitat needs of many game and
non-game wildlife species.

The North Carolina Prescribed Burn Act
was passed in 1999 to help mitigate and
overcome some of the barriers to prescribed

Prescribed Burning burning. 'I_'he NC Prescri_beq !3urn Act limits
the prescribed burner’s liability for damage

Based on data compiled from NCDFR Total or injury resulting from impacts of smoke

Accomplishments Reports, the statewide due to prescribed burning. This act also

average annual acres prescribed burned for acknowledges the benefits of prescribe

hazard reduction, wildlife, or silviculture burning and establishes burning

objectives was 118,779 acres during 2000-05. requirements.

About two -thirds of the prescribed burning
was for hazard reduction burning, mostly by
federal, state, and non-government entities.
Prescribed burning for wildlife habitat and
silvicultural purpose averaged 32,492 and
7,422 respectively. Seventy percent of the
prescribed burning is conducted in the Coastal
Plain region (Table 2e-6). No clear trends are
noted from the data, with the exception of a
decrease in prescribed burning carried out by
forest industry ownerships.

North Carolina is experiencing an increased
level of interest in prescribed burning by a
wide variety of groups. This increased
interest resulted in the formation of the NC
Prescribed Fire Council (NCPFC) in 2003.
The mission of the NCPFC is to foster
cooperation among all partners in North
Carolina with an interested in prescribed
fire. Currently the NCPFC has 188 members
representing approximately 35 entities.
Another effort to promote prescribed

Yearly fluctuations in accomplishments do burning is the Governor’s proclamation that
occur because opportunities to conduct the second week in February be declared
prescribed burning are greatly influenced by Prescribed Fire Awareness Week for North
variations in weather, and other barriers. Other Carolina.

TABLE 2e-6.—Summary of prescribed burning acres in North Carolina by region and purpose, 2000 — 2005

HRB HRB by HRB by Silviculture Wildlife
by LO! Other ? Industry Burn ? Burn *
Coastal Plain 6,136 47,680 8,282 3,311 17,258
Piedmont 8,307 7,404 537 3,809 14,871
Mountain 62 468 0 292 362
Statewide Average 14,505 55,552 8,819 7,411 32,492

' HRB = Hazard reduction prescribed burn where the primary objective is to reduce fuel loads to reduce the threat
from wildfire.

2HRB by Other = Hazard reduction prescribed burn conducted by all other state, federal, local government agencies
or nongovernment organization.

® Silviculture Burn = Acres of post-establishment, in-stand burning where silvicultural or ecosystem restoration
objectives are primary over HRB objectives.

* Wildlife Burn = Acres of post-establishment, in-stand burning where wildlife habitat enhancement objectives are
primary over HRB objectives.
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Fire Exclusion and Fire Dependent
Ecosystems

Changes in land use and fire exclusion have
the potential to alter the structure and
composition of our current forests and
associated wildlife communities. Many
forests and natural communities have
evolved from disturbance events such as fire
ignited by lightning, severe storm events,
and landscape manipulation. Many plants
and animals depend on fire to flourish.
Examples include animals such as bobwhite
quail, red-cocked woodpecker, fox squirrel,
pine snake and many birds and plants such
as wiregrass, Venus flytrap, pitcher plant,
and other rare or threatened species.
Prescribed burning helps to reduce
vegetation competition, releases seeds,
promotes flowering or fruiting, and creates
enhanced cover for these species.

Fire exclusion threatens the health and
existence of many native plant communities
and the wildlife they support. The use of
prescribed fire in North Carolina is an
important wildlife and forest management
tool to maintain fire-dependent ecosystems.
The use of prescribed fire and herbicides in
mid-rotation plantations can also be used to
develop pine savanna vegetation typical of
older, natural fire-maintained pine stands
(Miller and Miller, 2004). These two
silvicultural prescriptions are especially
important tools in the management and
sustainability of both longleaf pine and
shortleaf pine ecosystems.

Non-Timber Resource Protection
and Enhancement

Many landowners in North Carolina are
interested in managing their forestland to
protect water quality, improve recreation,
protect important archaeological sites, or
enhance wildlife habitat. The Forest
Stewardship Program (FSP) coordinates
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various public and private technical
assistance programs available to forest
landowners to help develop and implement a
multi-resource management plan. From
2001 — 2007 an average of 43,000 acres per
year were enrolled in the Forest Stewardship
Program in North Carolina.

The NCDFR provides technical assistance to
assist landowners with activities and
projects that provide non-timber benefits
(TaBLE 2e-7). Over the last 5 years,
approximately 151,442 thousand acres were
managed for non-timber values, with an
average of 30,288 acres treated annually.
The majority of these projects and activities
were for wildlife enhancement.

Soil and Water Quality Protection
Measures to Benefit Forests

In North Carolina, forestry related site-
disturbing activities must comply with the
performance standards described in the state
regulation entitled the Forest Practices
Guidelines Related to Water Quality (FPGS).
The statewide FPGs are incorporated as part
of the state's Sedimentation Pollution
Control Act, and cover the full spectrum of
forestry activities; refer to the NCDFR's
Website for citations of the FPGs. The
NCDFR is delegated the authority to inspect
forestry sites for compliance with the FPGs.
FPG inspection results from 2004 through
2009 are presented in Table 2E-8.

In addition to the FPGs, the state has a
comprehensive set of forestry Best
Management Practices (BMPs) that often
are the primary means to promote
compliance with the FPGs and other water
quality regulations. While the
implementation of forestry BMPs is
voluntary in North Carolina, the NCDFR
conducts periodic site survey assessments to
determine the degree of BMP
implementation. More information about
these BMP surveys can be found in the
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TABLE 2e-7: 5-year Summary of Non-Timber Resource Protection and Enhancement® projects conducted by
NIPF owners involving NCDFR personnel or programs

Soil & Water Protection?

Recreation Enhancement®

Wildlife Enhancement®

Fiscal No. Projects/ Acres No. Projects/ Acres No. Projects/ Acres

Year Activities Treated Activities Treated Activities Treated
2004-05 223 7434 13 118 372 26,577
2005-06 170 5070 21 505 384 33,146
2006-07 212 4938 14 928 428 31,438
2007-08 112 1638 27 690 266 12,259
2008-09 86 3100 30 606 325 22,995
Totals 803 22,180 105 2,847 1,775 126,415
Average 161 4,436 21 569 355 25,283

! Non-Timber Resource Protection and Enhancement projects are for benefits other than wood
production, including wildlife and fisheries, recreational and archeological, and soil and water projects.
2 Soil & Water Protection projects and activities may include stabilization or re-vegetation to prevent

erosion, bridges, culverts, or rock fords.

® Recreation Enhancement also includes archeological projects and activities that may include trails
construction, vista clearings, understory clearing, and recreational area development and structures.
* Wildlife Enhancement projects and activities include prescribed burning, food plots, mast tree plantings,

wildlife habitat practices, and nest boxes.

Water Quality Section of the NCDFR
website.

Ongoing efforts of education, training, and
on-site technical assistance are employed to
reach landowners, loggers, and others who
may need to understand FPG's, BMP's and
the multitude of water quality regulations
that affect forestry operations in North
Carolina.

From 2004 to 2009, approximately 18,346
forestry sites were inspected for FPG
compliance. Between 95 to 97 percent of the
forestry sites inspected were documented to
be in compliance over this same period
(TABLE 2e-8). Forestry BMP
implementation continues to be very high in
North Carolina. Three-year BMP
implementation results from 2000 to 2003
are summarized in a Final Report for the NC
Forestry BMP Implementation Survey
(Raval, 2005). In North Carolina the average
statewide BMP implementation over this 3-
year survey period was 82 percent. The level
of BMP implementation varied regionally,
and the level of BMP implementation was
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based on the review of more than 5,000
individual practices indentified on 565
sample harvest sites. From 1997 to 2007, 25
statewide BMP implementation monitoring
surveys were conducted throughout the
South. Combining all BMP categories in all
states, and using only the most recent survey
data, the average BMP implementation for
the South was 87 percent. The range of
overall implementation reported by
individual states for all surveys during this
same period was from 68 percent to 99
percent (SGSF, 2008).

All inspections of any forestry operation are
documented at the local level and
summarized in a statewide database. More
detailed information on forestry sites not in
compliance with FPGs is maintained in a
violation tracking database. This database
can provide summary information to forest
industry to review quarterly compliance
reports and utilize this information for
Sustainable Forstry Initiative (SFI)
purposes. Many of the forestry sites not in
compliance are brought back into
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TABLE 2e-8.—Summary of forestry site
inspections® for NC Forest Practices Guidelines
(FPG) related to water quality

Forestry Sites

~ D <) <)

g g =S £
g = 55 S5

Fiscal 2z 5 = £ g

Year © © ©
2004-05 4241 4012 229 95
2005-06 3903 3722 181 95
2006-07 3914 3747 167 96
2007-08 3070 2952 118 96
2008-09 3218 3115 103 97
Totals 18,346 17,548 798 96

This is the total number of forestry sites
inspected for FPG compliance, not including re-
inspections.

ZSites include active and inactive harvest
operations, reforestation activities,
precommercial thinning, release treatments, and
forest road construction not associated with a
harvest.

compliance through recommendations and
technical assistance provided by NCDFR
personnel. Only a small number of sites are
referred to other agencies for further
assistance (TABLE 2e-9). Referrals are
violations that will involve additional
follow-up action or expertise or may be
violations that fall outside of NCDFR
jurisdictional responsibility.

Streamside Management Zones

In North Carolina forestry activities must
establish and maintain a streamside
management zone (SMZ) alongside certain
types of streams and bodies of water.
Forested buffers are an effective measure to
protect water quality during harvesting, road
construction, herbicide or fertilizer
applications, and site preparation activities.

The width of SMZ's vary according to site
specific factors such as soils, slope, type of
water body,overall site disturbance, and
landowner objectives. The forestry BMP
Manual contains recommendations for

establishing SMZ's. While the primary
objective of establishing a SMZ is for water
quality protection, a well-managed SMZ can
provide multiple benefits, including wildlife
cover and habitat; recreation; aesthetic
visual screens; and windbreaks. Generally,
harvesting is allowed within a SMZ, but
should occur in a low-impact manner that
maintains the integrity of the soil and water
resources.

Forest Certification in North
Carolina

Forest certification is a relatively new
development since the 1990’s, and deals not
with the final product, but the practice of
forestry, growth of the product, harvesting
of the product, and ecological impacts
associated with the harvesting of the product
(Klingberg 2003). Forest certification is
gaining widespread attention by a variety of
stakeholders including state agencies, forest
industry, environmental organizations,
professional foresters, loggers, government
policy makers, social activists, and the
general public (Viana et al. 1996; Mater
1999).

Forest certification has been promoted as a
tool for broader public acceptance of forest
management and for achieving
environmental, social, and economic
benefits on certified forests (Moore and
Cubbage, 2008). The concept of forest
certification has emerged as a management
tool to attain sustainable forestry using a
voluntary market approach rather than a
regulatory approach. Four major
certification systems are active in North
Carolina. These organizations are
Sustainable Forestry Initiative (SFI), Forest
Stewardship Council (FSC), Green Tag, and
American Tree Farm System (ATFS). Of the
four, SFI and ATFS fall under the Program
for the Endorsement of Forest Certification
(PEFC), the world’s largest forest



TABLE 2e-9.—Summary of NC forest practices
guidelines (FPG) referrals

Fiscal Year

2004 - 2005 2006 2007 2008
Agency 05 -06 -07 -08 -09
DFR—LE 1 2 2 0 2
DLR 7 4 3 2 2
DWQ 6 4 4 1 0
DACS 0 0 0 0 0
Totals 14 10 9 3 4

! Agencies include NC Division of Forest
Resources-Law Enforcement(DFR—LE), NC
Division of Land Resources (DLR), NC
Division of Water Quality (DWQ), and NC
Department of Agriculture and Consumer
Services (DACS).

“Total is the actual number of tracts referred.
Some tracts may have been referred to more
than one agency.

certification umbrella organization
endorsing national and/or regional forest
certification standards that meet its rigorous
sustainable forest management criteria.

Very few family forest landowners are
aware of forest certification programs. In the
U.S., only 12 percent of the family forest
owners, who own 24 percent of the family
forest land, have heard of forest certification
with very few family forest landowners (<1
percent by ownership) currently enrolled in
a forest certification program (Butler 2008).
By comparison, less than 5 percent of NC
family forest landowners who responded to
a 2006 NWO survey were familiar with
forest certification programs or have land
currently enrolled (Butler 2008).

Forest Stewardship Council (FSC) certified
forestlands currently amount to about 12,000
acres in NC, all of which are privately
owned. Comparatively, the Sustainable
Forestry Initiative (SFI) and American Tree
Farm System (ATFS) certify about 352,000
and 1.1 million acres respectively. Over 65
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percent of the forestland enrolled under the
ATFS is owned by NIPF landowners
making the ATFS the most accessible
forestland certification system for this
ownership group in NC. Recently, the ATFS
has modernized its standards and guidelines
in order to reach PEFC sustainability
benchmarks. In 2009, ATFS was audited at
the National level and received third party
certification from PEFC.

Forest industry forestlands are certified by
both the SFI and the ATFS, with SFI
accounting for nearly 90 percent of the
certifications. North Carolina has a very
active statewide SFI implementation
committee. The primary certification
alternatives at the present time work best for
larger NIPF’s, but are currently difficult and
costly for the average NIPF landowner to
implement (Mercker 2006).

Other studies conducted in SE states have
found that very few landowners are familiar
with certification requirements and were
reluctant to outlay cash for direct or indirect
costs associated with certification expenses
(Vlosky 2000, Newsome et al. 2003).
Mercker (2006) found that NIPF landowners
most likely to consider forest certification
were typically well educated, professionals
that were new at forest land ownership, had
received advice or information about their
forestland, and desired to stay up-to-date
with new forestry practices and programs.

Newsome et al (2003) results showed that
there was a positive relationship between
landowner’s awareness of certification and
the following:

e Landowner’s who have participated
in government programs in the past,

e Landowner’s who receive a higher
proportion of their income from
forestry
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e Landowner’s who interact more
frequently with professional foresters
or county extension agents

e Landowner’s who belong to
associations

North Carolina NIPF landowners share
many of the common socio-demographics of
the prospective landowners that would
indicate a willingness to consider forest
certification if given the appropriate
information and technical assistance.
Educational focus should be with those
landowners having the characteristics most
favorable toward considering certification.
Five sociodemographic variables were
identified by Mercker (2007) as significantly
related to landowner's willingness to certify,
including landowners who: 1) were well
educated, 2) were new at land ownership, 3)
were professionals, 4) have received forestry
advice or information, and 5) desired to stay
up to date with new forestry practices and
programs.

Increased enrollment in forest certification
systems by North Carolina NIPF landowners
will require future efforts to assess their
awareness and acceptance of current
programs available to them and target
educational programs to landowners with
characteristics favorable toward
certification. Additional training on the
process and benefits of forest certification
will be needed for natural resource
professionals that can assist NIPF
landowners willing to consider certification
for their forests as well as third party
assessment opportunities.

Having a good knowledge of forest
certification is a precondition for NIPF
landowner participation. Lindstrom (1999)
found that without adequate knowledge of
forest certification, private forest
landowners are not likely to participate, no
matter how good the certification system.
Mercker (2006) found that the top reasons
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landowners chose for certifying their forests
were if certification 1) made their forest
healthy, 2) improved wildlife habitat, or 3)
saved money by reducing the likelihood of
future regulation. Future opportunities may
also exist to expand forest certification
systems that incorporate emerging markets
in ecosystems services and demand for
export timber products. Group certification
opportunities through third party
organizations may also develop in the
future.

Regardless of the reasons for NC
landowners to enroll in forest certification
systems, increased future efforts will be
needed in education, outreach, training, and
a collaborative effort between resource
management agencies, forest industry,
NGQ’s, and natural resource professionals
to promote forest certification in North
Carolina.

Forest Certification may become a more
important tool to many forest landowners in
NC to demonstrate a commitment to forest
sustainability and a long-term dedication to
proper management and stewardship of our
forest resources.

Building Research Capacity

Currently, North Carolina has a variety of
forestry research organizations or centers
that are capable of addressing a broad range
of forestry issues (TABLE 2e-10). For the
purposes of this assessment, a narrow
definition of forestry research is used and
those institutions engaged in broader natural
resource management research are not
included. These forestry research centers
tend to be clustered in the center of the state.
Universities are the focus for forestry
research and provide a consortium of
information for the other research centers
both in and out of state. Several of the
research centers have research forests
associated with them.



TABLE 2e-10.—Primary organizations conducting
forestry research in North Carolina

Research Location Type of work

Institutions

NC State Raleigh Full spectrum

University research,

Department of undergraduate

Forestry and and graduate

Environmental programs

Resources

Duke University Durham Full spectrum

Nicholas School of research,

the Environment graduate
programs

US Forest Asheville  Full spectrum

Service—Southern

Research Station

NC Division of Raleigh Urban forestry,

Forest Resources water quality;
applied forest
management

Weyerhaeuser New Bern  Pine silviculture

National Council Research Forestry and pulp

for Air and Stream  Triangle and paper

Improvements Park

(NCASI)

Both public and privately operated forestry-
related cooperatives exist in North Carolina
(TABLE 2e-11). The proprietary nature of
their research limits the dissemination of
their findings to their members only.
However, the existence of multiple such
organizations in the state underscores the
investment in research and development in
the forest products sector in North Carolina.

Forestry research cooperatives are important
to investigate and assess future research
areas, such as forest management and
sustainability, forest tree improvement and
productivity, and forest modeling. These
cooperatives are the joint efforts of the
USDA Forest Service, state forestry
agencies, forestry programs at southern
universities, and forest industry. In recent
years funding for these cooperatives has
declined due to consolidation in forest
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industry and declining research budgets
from other agencies.

A major concern associated with the
transition in forestland ownership in the
South has been the decreasing support of
forestry research. Both internal proprietary
research and external cooperative research
programs have declined substantially or
have been eliminated by forest industry
(Clutter et al., 2005). Consequently, several
of the research cooperatives in the South
have been terminated in the last 10 years,
and the support for some of the remaining
programs has declined to the point where
their long-term survival is questionable
(SIFRC, 2000; Clutter et al., 2005).

Emerging areas that are gaining increased
research interest and subsequent funding
includes declining ecosystems and species
restoration, climate change mitigation,
biofuels for energy, carbon management and
sequestration, and invasive species.

TABLE 2e-11.—Forestry-related cooperatives in
North Carolina

Name Location Type of work

Forest Raleigh Forest

Nutrition NC State/VA  Productivity

Cooperative Tech

NC State Raleigh Tree

Cooperative NC State Improvement

Tree University

Improvement

Program

Southern Forest  Raleigh Modeling of

Resources NC State forest biological,

Assessment University economic, and

Consortium social
information

Southern Duke/NC Forestry

Center For State/NCDFR  Certification,

Sustainable Chip Mill Study

Forests

Summary

Few family forest landowners in North
Carolina have a written forest management
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plan or received professional advice or
financial assistance to actively manage their
property. Nearly 30 percent of forest
landowners list “leave as is” as their plan for
management activities in the next five years.
Harvesting timber is listed as a planned
activity by less than 10 percent of forest
landowners. Of the forest landowners that
do seek management advice, the majority of
them indicate that the state forestry service
is one of their primary sources of
information.

Demand for timber products is increasing,
while available forestland is decreasing
through conversion to other uses (Wear,
2002). Intensive forest management
practices have the potential to increase
productivity in managed forests on fewer
acres. Actively managed forests may reduce
pressure to harvest natural stands while
sustaining a long-term timber supply. The
area of pine plantations in North Carolina,
currently accounting for 12 percent of the
total forested area, is expected to double in
the next 30 years (Prestemon and Abt,
2002). Most of these plantations will be
established using practices such as the
planting of genetically improved seedlings
and application of herbicides, which should
improve productivity. Productivity gains
will range from 10 to 70 percent over
traditional plantations with the highest
quality sites exhibiting the best response.
Forest industry owners, REITs, and TIMOs
will practice even more intensive
management.

Few NIPF landowners, even those who own
large tracts, practice intensive forestry. An
increase in the number of small NIPF tracts
(which are difficult operationally and
economically to manage intensively) is
predicted.

Forest nurseries in North Carolina produce a
sufficient supply of forest seedlings to meet
the reforestation needs of the state. The

NCDFR nursery program produces 45
different species of native forest seedlings
for timber, wildlife habitat, wetland
mitigation, and ecosystem restoration. A
state nursery and tree improvement program
is important to provide a diverse and stable
supply of forest seedlings. Volume gains
realized from genetically improved
seedlings benefit landowners economically
and help meet the demand for wood
products on fewer acres.

North Carolina has funded a strong cost
share program, the FDP, to improve
productivity for nonindustrial private
landowners. The FDP provides funding for
about half to three-fourths of all the acres
artificially reforested each year. A higher
funding rate is available for the planting of
longleaf pine, shortleaf pine, Atlantic white
cedar, and hardwood species. Other federal
cost-share programs and initiatives are
available for establishing forests to benefit
wildlife habitat, threatened and endangered
species, and water quality. Continued
support and funding for state and federal
cost-share programs and initiatives are
important to provide financial and
management incentives to family forest
landowners.

Changes in land use and fire exclusion have
altered the structure and composition of our
forests and associated wildlife communities.
Forest management practices and
activities—such as prescribed burning,
thinning, timberstand improvement, and
herbicide use—are effectively used to
enhance forest habitat for game and
nongame wildlife species. The use of
prescribed fire in North Carolina is an
important wildlife and forest management
tool to maintain fire-dependent ecosystems
and as an effective technique for reducing
the risk from wildfire.

Soil and water quality protection measures
will continue to be important to monitor and
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implement during any forestry operation to forestry research appears to be away from
prevent nonpoint source pollution and to traditional growth and productivity topics
maintain favorable public opinion about towards more sustainability topics, such as
forestry practices in the future. The trend in ecosystem services.
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Glossary

clone. A vegetatively propagated organism, or a group of such organisms consisting of an ortet and its ramets.

family forest owners. Families, individuals, trusts, estates, family partnerships, and other unincorporated groups of
individuals that own forest land. This group is a subset of nonindustrial private forest owners.

forest certification. The stewardship and use of forest lands in a way, and at a rate, that maintains their biodiversity,
productivity, regeneration capacity, vitality, and potential to fulfill, now and in the future relevant ecological,
economic, and social functions at local, national, and global levels, and that does not cause damage to other
ecosystems”

germplasm. (1) Within an individual or group, the collective hereditary materials that are the physical basis for
inheritance; the hereditary stream. (2) The genotype, with particular reference to its transmission to the next
generation.

mass controlled pollinations (MCP). A method of tree breeding where large numbers of pollen parentage are
completely controlled, eliminating pollen contamination and allowing for positive assortative mating among
seed orchard parents to maximize genetic gains or specific genetic traits.

roguing. A systematic removal of individuals not desired for the perpetuation of a population, e.g., from a seed
stand, nursery, or genetic test.

Sustainable Forestry Initiative (SFI). A voluntary, third-party organization that develops standards of good forest
management and certifies that forests are well-managed as defined by a particular standard ensuring that
certain wood and paper products come from responsibly managed forests.

timber investment management organization (TIMO). A management group that aids institutional investors in
managing their timberland investments. A TIMO acts as a broker for institutional clients.

timber stand improvement. An intermediate treatment made to improve the composition, structure, condition,
health, and growth of evenly or unevenly aged forest stands.
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urban-rural interface. The area or zone where infrastructure and other associated development from human
populations meet or intermingle with rural forests and farms.
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2.1.

Emerging Markets in Ecosystem

Key Findings

Services

= Ecosystem markets are available to landowners in North Carolina, but are primarily on a case-
by-case basis, with the majority of markets focusing on mitigating impacts upon water quality.

= Best estimates are that approximately 19 stream and/or wetland compensatory mitigation
banks exist in North Carolina, indicating that landowners in this state may be in an advanced
position, relative to other southern states, to capitalize on the projected needs for future water-

resource ecosystem markets.

= Based upon anecdotal evaluation of the components that could drive the creation and
implementation of forestry-based strategies to offset carbon dioxide (CO,), it would appear
that managing forests for CO, could be successful in North Carolina, thus offering a potential
source of continued support for working forests.

Introduction

Ecosystem services are the benefits people
obtain from ecosystems. Examples of the
type of services include: provisioning (food,
water, timber, and fiber); regulating
(climate, floods, disease, wastes, and water
quality); cultural (recreational, aesthetic, and
spiritual); and supporting (soil formation,
photosynthesis, and nutrient cycling). While
the intrinsic values of the ecosystem services
provided by forests have long been
recognized, only recently have there been
efforts to monetize ecosystem services in a
manner that could benefit private
landowners.

Status and Examples of Ecosystem
Markets

Current markets for ecosystem services
range from nonexistent to highly developed
and vary by geographic location. The most
well-known markets are those for
provisioning services, which include timber,
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fiber, food, and water. In North Carolina
there may be opportunities for landowners to
benefit from several nontraditional
ecosystem markets:

1. Wetland and stream compensatory
mitigation banking

2. Nutrient offset banking and credit
trading

Riparian buffer mitigation banking

Endangered species conservation
banking

5. Carbon credit trading

The information outlined in this document
for each ecosystem market is simply a brief
overview and not a full description of
eligibility, benefits, risks, or regulatory
requirements needed to participate in these
markets. A landowner needs to obtain the
professional services of an environmental
consultant who can describe the extensive
regulations that govern these ecosystem
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markets and assess their respective market
opportunities for the landowner.

Overview of Mitigation Banking

The term mitigation banking refers to the
restoration, enhancement, preservation, or
creation of wetlands, streams, riparian
buffers, or endangered species habitat
conservation areas that off set expected
adverse impacts to these ecosystems from
land development, roadway construction,
and related disturbance activities. Mitigation
banks are highly regulated by numerous
federal and state agencies. Once a mitigation
bank has been approved by the appropriate
regulatory agencies, the credits from the
mitigation services conducted on the
mitigation bank are available for sale to an
entity that is proposing impacts to wetlands,
streams, or endangered species habitats.
Recent changes in federal and state laws
give a preference to private-sector
mitigation banks for offsetting impacts from
development projects. This new guidance
may prove to be an opportunity for private
landowners to realize revenue from
mitigation banking activities.

Wetland and Stream Compensatory
Mitigation Banking

Impacts to wetlands and streams are
mitigated by any of three methods (in order
of preference): avoiding; minimizing; and
then as a last resort, compensating for the
impacts. Compensatory mitigation can, in
turn, be achieved through one or more of the
following: restoration, enhancement,
preservation, and creation. From 1995, when
the federal mitigation policy was
established, until 2008, when new federal
and state laws revised how mitigation should
be conducted, approximately 19 wetland or
stream mitigation banks existed in North
Carolina. Since the 2008 revisions, at least 5
mitigation bank proposals in North Carolina
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have been submitted to the U.S. Army Corps
of Engineers, with 3 having been approved.
The rapid increase in mitigation banking
proposals since April 2008 indicates that this
ecosystem market is growing and
opportunities may exist for forestland
owners across the state. Extensive
information about the rules, policies, and
requirements for compensatory wetland and
stream mitigation are available on these
Web sites:

e U.S. Army Corps of Engineers:
www.saw.usace.army.mil/WETLAN
DS/Mitigation/index.html

e NC Ecosystem Enhancement
Program: www.nceep.net

e U.S. Environmental Protection
Agency:
www.epa.gov/wetlandsmitigation

FIGURE 2f-1 depicts approximate locations
of potential wetland and stream mitigation
site opportunities for private landowner
participation.

Nutrient Offset Banking and Credit
Trading

The NC Nutrient Offset Program was
developed in 2001 to assist wastewater
dischargers and land developers in the
Neuse River basin and Tar-Pamlico River
basin with compliance of strategies to
manage these nutrient-sensitive waters.
Developers in these river basins must work
with local municipalities to reduce the
nutrient contributions associated with their
land development activities. If developers
are unable to meet the requirements
associated with the nutrient rules, they must
develop strategies to offset their nutrient
contribution, one of which is to pay into the
NC Riparian Buffer Restoration Fund. Land
that has been converted from forestland to
agriculture, pasture, and other disturbed land
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use may qualify for providing nutrient offsets through forest restoration and
FiIGURE 2f-1. Approximate wetland and stream mitigation site opportunities for private landowners.

Potential Wetland & Stream
Mitigation Opportunities
B \Wetland & Stream I Protected Land
_ Wetland Il Urban Area

0 Stream [ No Spatial Soils Data Available

Created by: D. Jones, NCDFR, 2010

enhancement activities in the Neuse River or streams and wetlands. This Web site has
Tar-Pamlico River basins. Forestland more information about this offset

owners within these basins that have opportunity:

degraded and/or unbuffered streams and/or www.nceep.net/services/stratplan/Nutrient_
wetlands on their property could be eligible Offset_Program.htm. FIGURE 2f-2 depicts
to provide nutrient offset credits and be approximate locations for nutrient offset
compensated for planting trees or otherwise bank establishment opportunities.

enhancing a 200-foot buffer adjacent to

FIGURE 2f-2. Approximate nutrient offset bank opportunities for private land owners.

Potential Nutrient Offset Banking Opportunity
Neuse and Tar-Pamlico River Basins

I Disturbed Stream Buffer
(within 200’ of stream)

Created by: D. Jones, NCDFR, 2010
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Riparian Buffer Mitigation
Banking

Certain watersheds and river basins in North
Carolina are required to implement state
rules that are intended to manage and
control nutrients in the streams, wetlands,
and bodies of water that exist within these
watersheds or basins. These areas include
the Catawba River basin, Goose Creek
watershed (Union and Mecklenburg
counties), Jordan Lake watershed, Neuse
River basin, Tar-Pamlico River basin, and
Randleman Lake watershed. One of the
primary ways to regulate excessive nutrients
is by protecting and maintaining vegetated
riparian buffers alongside designated
streams and bodies of water. A landowner
may be able to benefit from the creation of a
new forested riparian buffer within these
designated watersheds if another landowner
or developer in the same drainage area
wishes to encroach upon an existing riparian
buffer elsewhere. This mitigation of a
riparian buffer would then be one alternative
allowed under the state’s rules. As in all
cases, a landowner should employ the
services of an environmental consultant who
can determine the eligibility and
requirements of riparian buffer mitigation or
other mitigation-related activities. To learn
more about riparian buffers, contact the NC
Division of Water Quality:
http://h20.enr.state.nc.us.

Endangered Species Conservation
Banking

Endangered species conservation banking is
a growing strategy for managing adverse
impacts to endangered species populations
and habitats in the United States (Fox and
Nino-Murcia, 2005). Similar to the
mitigation policies associated with wetland
and stream compensatory mitigation,
endangered species conservation banking
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includes the restoration, enhancement,
preservation, and/or creation of habitat for
species listed under the Endangered Species
Act (ESA) or for those species under
consideration for listing. For unavoidable
impacts to ESA listed species, conservation
banks may be considered on a case-by-case
basis by the U.S. Fish and Wildlife Service
(USFWS) as a flexible alternative for
“meeting a variety of conservation needs of
a listed species” (USFWS, 2003).

In 2003, the USFWS prepared a
memorandum to be used by USFWS staff
when evaluating conservation banking
proposals: “Guidance for the Establishment,
Use, and Operation of Conservation Banks”.
The document outlines the goals, objectives,
strategy, eligibility, site selection, service
area, and other governing characteristics that
a proposed conservation bank must consider.
This memo is available through USFWS at:
http://www.fws.gov/Endangered/pdfs/Memo
sLetters/conservation-banking.pdf

In North Carolina, there are 13 mammals,
seven birds, eight reptiles and amphibians,
19 fish, and 26 plants listed on the
endangered species list (USFWS, 2010).
Although no private conservation banks
exist in North Carolina, at least eight private
conservation banks exist across the
Southeast, from South Carolina to Texas
(EM, 2010). Conservation banking may
become a more commonly used strategy as
urban land-use development continues to
place a strain on species and natural habitats.

FIGURE 2f-3 depicts the number of federally
listed species that are known to occur (past
or present) in each county of North Carolina.
When supporting ecosystem habitat exists
and/or habitat restoration is undertaken in
collaboration with USFWS and in
accordance with conservation bank
guidelines, the future establishment of
conservation banks is more likely to occur in
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FIGURE 2f-3. Federally-listed species occurrences in North Carolina.
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Created by: D. Jones, NCDFR, 2010

counties with listed species occurrences. For
more information about specific species

listed in North Carolina, refer to the USFWS
Web site: www.fws.gov/raleigh/es_tes.html

Carbon / CO, Markets

There is a growing recognition that forests,
silvicultural practices, forestland
management, and increased utilization of
wood-based products can contribute to
mitigating, offsetting, or reducing the level
of carbon dioxide (COy) in our atmosphere.
Ongoing research is attempting to quantify
the existing carbon stock of aboveground
vegetation and within the soil; this work is a
vital first step in understanding the role
forestry plays in CO, management. FIGURE
2f-4 illustrates the current state of
knowledge regarding forest carbon biomass
quantities in North Carolina. Carbon
retention and carbon sequestration have
emerged as the two approaches to CO,
management.

Carbon retention includes the conservation
and/or preservation of existing forestlands,
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thus preventing them from conversion to
nonforest land use. Retention is also
accomplished by the conversion of trees into
renewable wood-based products, which
effectively retain carbon for the duration of
the product’s life cycle. The forestland that
produced the timber is then reforested to
continue the carbon management cycle.

Carbon sequestration includes the process of
accruing or capturing an incremental amount
of CO, from the atmosphere, and is
generally understood to focus on the
establishment of new trees.

The potential markets for forestry-based
CO, offsets are still developing. While the
Chicago Carbon Exchange (CCX) has been
trading for a few years as the most well-
known market in the United States, the
deployment (or reward) of capital to or from
forest landowners for the purposes of
marketing carbon credits remains a financial
under-performer when compared with
markets for traditional forest products.
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FIGURE 2f-4. Estimated forest carbon biomass (above- and below-ground) in North Carolina.
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Several attributes appear to collectively
create a more favorable scenario for the
successful implementation of forestry-based
strategies for CO, management. Each of the
following six attributes shows promise in
North Carolina:

e Carbon-rich, naturally productive
soils

e Diverse forest species composition

e Abundant, privately-owned
“working” forestlands

e Proximity to forest product
processing facilities and consumer
markets

e Proximity to large-volume,
identifiable CO, emissions

e Access to investment capital,
financial markets, and funding to
support forestry activities

Soils

Soils are a vast repository of carbon. Ideally,
to manage for CO, offsets, carbon-rich soils
should remain in a relatively stable and

e
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undisturbed condition. The relatively long-
term growth and harvest cycles of forests are
suitable to sustain a stable soil-based carbon
bank. In particular, North Carolina’s organic
(peat) soils in the lower coastal plain should
be examined as to how forestry-related
management measures can enhance carbon
storage and/or reduce the potential of carbon
loss from these soils.

Species Composition

According to the literature, forests of diverse
species yield greater potential to sequester
carbon. North Carolina’s tremendous
diversity of forest species should prove
valuable in the development of CO, offset
measures.

Private Forestlands

Private forestlands in North Carolina will
play an important role in carbon retention.
The majority of working forests in which an
actively managed CO, offset process can be
sustained are those in private ownership.
Nearly 80 percent of North Carolina’s 18-



million acres of forestland is privately
owned (Brown et al., 2006).

Forest Products

Retention of CO, by processing wood into
usable products requires that a substantial
network of forest product processing
facilities be located near the raw material,
and relatively close to the end user. The
overall CO, management cycle can be
implemented more efficiently and with a
lower overall carbon footprint when supply
is close to demand. North Carolina, despite
numerous recent closings of manufacturing
facilities during the ongoing economic
recession, still retains a high number of
wood-based processing facilities throughout
the state.

When assessing the potential demand for
wood-based products, North Carolina is
consistently cited as one of the fastest
growing population centers of the U.S., and
this trend is expected to continue (U.S.
Census Bureau, 1996). Increased
populations will produce a commensurate
increase in the consumption of forest-based
products for construction and other
purposes.

CO, Emissions

Although there are multiple sources of CO,
emissions, the most readily identifiable man-
made source of emissions is fossil-fueled
electricity generation. On the presumption
that, as noted above, the supply must meet
the demand for an effective CO, offset
market (or any market) to succeed, North
Carolina is well positioned with an
estimated 25 fossil-fuel electricity
generating units across the state.

Access to Capital

Within the last decade, we have seen
significant increases in awareness and action
from financial investors and market makers
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to participate in owning and managing
forestland as a component of an investment
portfolio. North Carolina is in a unique
position among states of the Southeast
because several of the well-known timber
investment organizations have operations,
management offices, and/or timberland
properties across the state. This existing
base of forest investment knowledge could
readily expand into the world of CO, offset
markets if the opportunity and financial
viability improve. In addition, North
Carolina is often considered the banking and
financial operating center of the South,
allowing us to presume that capital may be
more readily available for the development
and execution of markets for CO,
management. The financial investment
community’s proximity to and familiarity
with North Carolina’s forests and markets
could create conditions in which CO, offset
markets, or other ecosystem markets, would
be more readily established and accepted in
this state.

In addition to private financial capital, North
Carolina has a long history of cooperation
with the federal government regarding the
stability and sustained operations of several
strategic military installations and facilities.
In recent years, a renewed focus by state and
federal officials has led to new partnerships
and efforts to assess how forestry,
agriculture, and traditional ‘working lands’
can serve as operational buffers around
military facilities to bolster national security
and mitigate potential quality-of-life
concerns for surrounding residents and
businesses.

The gains North Carolina is poised to realize
through the federal Base Realignment and
Closure (BRAC) Program, and the state’s
commitment to cooperation with its federal
military partners, may provide additional
future funding sources for the conservation
of existing privately owned forestlands or
the establishment of new forestland in areas
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buffering military facilities. The
presumption here, as in the paragraph above,
is that an increased availability of capital
investment in forestland would entice forest
owners to participate in a future CO, offset
management market, in addition to
traditional forest product markets.

Summary

Ecosystem services markets vary in their
stages of development and potential for

Map Data Sources

sustainable economic opportunity. Markets
related to water resources are already
established, but so far remain limited in
availability to the average forestland owner.
North Carolina forestland owners show
interest in participating in existing
nontraditional markets. It can be presumed
that once a stable, verifiable market for
carbon credits and offsets from forests is
developed, forestland owners (and forests)
will also benefit from it.

FIGURE 2f-1: National Land Cover Dataset 2001, NRCS SSURGO soils, National Hydrography Dataset (Plus)

FIGURE 2f-2: National Hydrography Dataset (Plus), National Land Cover Dataset 2001

FIGURE 2f-3: N.C. Natural Heritage Program 2010

FIGURE 2f-4: USDA Forest Service — Forest Biomass across the Lower 48 States and Alaska
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3.a.

Insects, Diseases, and Non-native
Invasive Plants: Threats to Forest

Key Findings

Health

= Major forest pests and non-native invasive (NNI) plants significantly damage the ecological

and economic vitality of North Carolina's forests.

= Risks to the ecological and economic vitality of North Carolina's forests will intensify as new
forest pests and NNI plants are introduced. The challenges of protecting forests from threats

will increase and become more complex.

= Pathways for the introduction of new pest species vary greatly, ranging from intentional
introductions with unintended results to accidental introductions. Movement of very diverse
items—such as timber, firewood, outdoor household articles, and ornamental plants—add to
the complexity of monitoring and managing threats to forest health.

Introduction

Insect, disease, and non-native invasive
(NNI) plant species have long threatened the
health and productivity of North Carolina’s
forest resources. Presently native,
naturalized, and recently introduced forest
insects, diseases, and NNI plant species
directly threaten North Carolina’s forests.
Native and naturalized insect and disease
threats are responsible for mortality, loss of
tree growth, tree deformity, and reduced tree
quality. In addition, non-native insect and
disease pests may also contribute to loss of
forest tree species and alter forest
composition. NNI plants can crowd out
native plants, decreasing species diversity,
simplifying natural systems, and even
creating monocultures, all of which make
these areas less resilient. Invasive weeds can
also limit production of native wildlife food
and habitat.

Current threats include major and locally
significant forest pests and NNI plants
already found in the state. Major forest pests
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can eliminate species, significantly alter
forest compositions, or cause mortality and
loss of growth. Locally significant pests can
cause considerable damage, but impacts are
normally confined to localized areas or
limited by the host species range.

In addition to pests and NNI plants currently
found in the state, North Carolina’s forests
may be vulnerable in the future to other
biological threats that have been brought
from other countries into the United States.
These potential or imminent threats are not
currently found in North Carolina, but are
spreading in other parts of the country.
When these species reach the state, they
could cause significant damage to our forest
resources.

The movement of firewood and other wood
products that can harbor various insects and
diseases facilitates the spread of some of
these forest pests; as such, these pests will
be treated as a separate threat at the close of
this section.



Current Major Forest Health
Threats

Background

Major forest pests can cause significant
ecological and economic damage to North
Carolina’s forest resources. Major forest
health threats consist of native and non-
native species of insects, diseases, and
invasive plants. Losses from native forest
insects and diseases are typically cyclical as
native forest tree and pest species have
coexisted for many years. The intensity and
duration of cyclical outbreaks can be
aggravated by anthropogenic land use and
lack of proper management. Non-native
insects and diseases provide unique
challenges to forest health because native
forest trees have not evolved with these
pests and therefore never developed
adequate natural defenses. In addition, major
NNI plants crowd out native species; their
impacts minimize diversity, simplify natural

3. Threats to Forest Health

systems, limit production of native wildlife
food, and foster monocultures. Many non-
native species continue to spread and may
not have reached their full biological impact,
so the full economic and ecological losses
have yet to be realized.

A major insect and disease threat map was
developed from several data layers (FIGURE
3a-1). These layers included (1) the USDA
Forest Service, Forest Health Technology
Enterprise Team (FHTET), southern pine
beetle hazard map; (2) the “forest health”
layer from the Southern Forest Land
Assessment (including annosus root rot,
fusiform rust, southern pine beetle, balsam
woolly adelgid, gypsy moth, and beech bark
disease); and (3) hazard maps related to
littleleaf disease, balsam woolly adelgid, and
hemlock woolly adelgid. These layers were
combined to show areas of medium or high
risk for forest mortality based on
geographical analysis. This analysis is not
necessarily based on a specific time frame.

FIGURE 3a-1. Map of North Carolina’s major insect and disease threats by risk level.

Major Insect and Disease Threats

[ Low Risk/Threat
[1 Medium Risk/Threat
I High Risk/Threat

Created by: J. Moan, NC DFR 2010
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Current Major Forest Pests

Major Diseases

Annosum root disease or root rot is caused
by the native fungus Heterobasidion
annosum. This disease can be a serious
problem in thinned pine stands. Loblolly
(Pinus taeda), slash (P. elliottii), and white
(P. strobus) pines are the most affected
species, but shortleaf (P. echinata) and
longleaf (P. palustris) pines and red cedar
(Juniperus virginiana) are also commonly
infected. The airborne fungal pathogen
enters stands by infecting freshly cut stumps
or wounded roots, causing root rot. Once
gaining access to a stand, the fungus can
spread to adjacent healthy trees through root
contacts and grafts. Advanced infection
increases the risk of windthrow and can
result in growth loss and mortality, either
from the direct effects of root disease or
from bark beetle attacks on the stressed
trees.

Since 2005, between 25,000 and 30,000
acres per year of pine timber in North
Carolina on nonindustrial private forest
lands have been commercially thinned with
the twin goals of improving forest health
and increasing wood production (NCDFR,
2009). An increased risk of H. annosum
infection may be likely where thinning is
conducted on high risk sites. Increased
damage may occur in thinned pine stands
where the disease is already present.

Fusiform rust is caused by the native
fungus Cronartium quercuum f. sp.
fusiforme and is most abundant in young,
rapidly growing pine plantations of loblolly
and slash pines in high-rust hazard areas.
Fusiform rust stem infections in young trees
normally cause tree death. Later infections
result in quality loss at harvest or in stem
weakness and breakage at the canker. Trees
not killed or structurally weakened may
suffer a loss of growth. This disease can
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severely limit the productivity of pine
forests in the South, and rust-infected trees
may succumb to other pest problems.

Littleleaf disease is caused by
Phytophthora cinnamomi, a non-native
fungus-like microorganism, in combination
with other factors. This disease is most
commonly found in North Carolina’s
piedmont, where shortleaf pine is the most
seriously damaged host. This pathogen
damages tree roots, sapping vigor, reducing
tree growth, and often leading to tree
mortality. Littleleaf disease is caused by a
complex of factors, which includes the
presence of the pathogen, heavy clay soil,
and soil that is low in nitrogen. Shortleaf
and loblolly pine stands growing on sites at
high risk for littleleaf disease are also at high
risk for southern pine beetle infestations.

On poor sites, trees may survive up to 6
years after initial infection. On better sites,
trees may persist 15 to 20 years. Concerns
over the potential for loss of pine stands to
littleleaf disease have caused a decline in
planting shortleaf pine in much of North
Carolina’s central piedmont. Acreage of
shortleaf pine has been declining in the state
since the early 1980s.

Oak decline is due to abiotic and biotic
influences and tends to be most damaging
among members of the red oak group:
northern red (Quercus rubra), scarlet (Q.
coccinea), pin (Q. palustris), and black oaks
(Q. velutina). Members of the white oak
group, white oak (Q. alba) and chestnut (Q.
prinus), are not immune but are less prone to
decline-associated mortality. Decline
diseases, such as oak decline, are not caused
by a single insect or pathogen but are instead
the product of interactions among
physiologically mature trees, environmental
stresses, and forest pests. Oak decline can be
problematic in both urban and rural areas.
Trees predisposed by drought stress become
weakened and more susceptible to the



effects of spring defoliating insects or frost.
Insects and pathogens of opportunity
combine to cause tree death. Oak decline
generally takes several years to kill
susceptible trees.

Predisposing factors for oak decline include
older stands with a large proportion of oaks
and less productive sites characterized by
shallow or clay soils. Inciting factors, such
as prolonged drought, repeated insect
defoliation, or late-season frosts, then trigger
decline events. Finally, contributing factors,
such as diseases and insects, combine with
inciting factors to further weaken and kill
stressed oaks. Management of oaks to create
more complex age and species mixtures on
the landscape, reduce competition for
moisture and nutrients, and promote healthy
hardwoods is the best defense against oak
decline but is lacking in many areas.

Major Insects

Southern pine beetle (SPB), Dendroctonus
frontalis, is a native insect and the most
destructive insect pest of pine in the South.
Preferred hosts in North Carolina include
loblolly, shortleaf, pond (Pinus serotina),
and Virginia pines (Pinus virginiana). SPB
colonizes and feeds on the inner bark of pine
trees and introduces fatal blue-stain fungi.
Weakened, stressed stands are most
susceptible.

During periodic outbreaks, SPB populations
can rise, attack, and quickly kill acres of
trees. During epidemics, SPB can attack and
kill even healthy pines. Abundance of dead
trees, both standing and down, following an
outbreak can lead to large amounts of fuel
loading and create hazardous conditions for
forest firefighting. The last outbreak in
North Carolina was in the mountains
between 1998 and 2002. During that time,
2.7 million acres of forest were affected and
a total of $6.4 million worth of timber was
destroyed.
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Practicing good silviculture before
outbreaks, which reduces basal area and
encourages healthy radial growth, can
prevent the spread of SPB in stands. The
NCDFR administers a cost-share program to
help forest landowners thin young stands to
help prevent southern pine beetle
susceptibility. This Southern Pine Beetle
Prevention Program is funded by a federal
grant from the USDA Forest Service, Forest
Health Protection. Planting less susceptible
species (longleaf pine) and planting pines at
low stocking (less than 500 trees per acre)
are also acceptable prevention practices.

Control of outbreaks is usually limited to
salvaging affected stands or felling and
leaving affected trees and a small buffer to
prevent spread. In urban forests, control can
become contentious due to infestations
crossing multiple ownerships.

A southern pine beetle hazard map was
developed through modeling by the USDA
Forest Service FHTET (FIGURE 3a-2). The
FHTET hazard modeling aims to predict
areas that will lose 25 percent or more of the
total basal area in stems more than 1 inch
(2.54 cm) in diameter due to southern pine
beetles within the next 15 years. FHTET has
developed SPB hazard designations for
North Carolina using both remotely derived
data and forest inventory data. The FHTET
hazard modeling framework uses many
datasets to predict where susceptible forest
types occur, including those derived from
land cover, topography, soil types, elevation,
climate, and previous forest inventories.

Gypsy moth, Lymantria dispar, is a non-
native pest. Oaks (Quercus spp.) are the
preferred host species for feeding
caterpillars, but a variety of other hardwoods
serve as hosts as well. Older larvae will also
feed on several conifer species. Since being
introduced from Europe into the United
States (Massachusetts) around 1869, the
gypsy moth has infested 19 states. Current
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FIGURE 3a-2. Southern pine beetle hazard map.
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quarantined areas include two counties in
North Carolina and all Virginia counties
along the state line from the Atlantic Ocean
to Martinsville, Virginia (FIGURE 3a-3).
Occasional populations of this defoliator are
found in North Carolina and are quickly
controlled by the NC Department of
Agriculture and Consumer Services
(NCDA&CS) in cooperation with the USDA
Slow the Spread (STS) Program. The goal of
STS is to slow the spread of the gypsy moth
by using integrated pest management
strategies. Despite these efforts, it is likely
that the gypsy moth will expand its range to
include all of North Carolina over the next
25 years.

Without intervention, the gypsy moth
spreads about 13 miles per year. Artificial
movement dramatically hastens the moth’s
spread because it ‘hitchhikes’ on items that
are moved long distances, such as nursery
stock, firewood, vehicles, forest products,
and outdoor household articles.

Because the gypsy moth has infested only a
small area in North Carolina, it can be
treated in this assessment as both a current
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threat to that area and an imminent threat to
forests in the rest of the state.

Hemlock woolly adelgid (HWA), Adelges
tsugae, is native to Asia. It is a small, aphid-
like insect that threatens the health and
sustainability of eastern hemlock (Tsuga
canadensis) and Carolina hemlock (Tsuga
caroliniana). HWA was first reported in the
eastern United States in 1951 and has since
been established in 16 states. The tiny
sucking insect now infests most of the range
of native hemlocks in North Carolina.
Mortality is very apparent in infested
stands—primarily in forested stands where
control is difficult and cost-prohibitive.
Heavy infestations can Kill trees in as little
as 4 years, yet some trees have survived
infestations for more than 10 years.

Hemlocks are an important habitat
component for deer, small mammals, and
almost 90 species of birds. Hemlocks also
provide shade for favorable brook trout
habitat and supply important riparian
ecology benefits. Because of the hemlock’s
important role in riparian ecology, its loss
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FIGURE 3a-3. European gypsy moth quarantine map, 2008.
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could have a devastating impact on these
ecosystems.

Most control measures are confined to
application of systemic insecticides on urban
landscape trees and on easy-to-access forest
trees of high ecologic, aesthetic, historic,
and sentimental value. However, the impact
of the adelgid continues to outpace efforts to
control the pest. The USDA Forest Service
and several universities, including NC State
University, are conducting research into
releasing predatory beetles to control HWA.
Unfortunately, most of our hemlocks will be
lost from North Carolina’s mountains before
adequate control can be developed.

Balsam woolly adelgid (BWA), Adelges
picea, is a non-native insect that infests the
Fraser fir (Abies fraseri) in North Carolina’s
mountains. This tiny sucking insect was
introduced into North America from Europe
around 1900 and appeared in North Carolina
in the 1950s. BWA has altered the age and
species composition of Fraser fir, resulting
in its listing as a “Federal Species of
Concern.” Currently, there is no reliable
long-term control of BWA in forest settings.
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Research investigating releases of predator
beetles has shown promise, yet control is
limited to chemical applications on
Christmas tree farms and in urban
landscapes.

Major Non-Native Invasive Plants

Bradford pear, Pyrus calleryana, is a tree
cultivar from China that was thought to
produce sterile seeds. Bradford pear has
been planted as an ornamental tree for many
years. More recently it has been found to be
an invasive species in the NC piedmont and
coastal plain. These aggressive pears invade
roadsides, utility rights of ways, forest
edges, and cutover areas by forming dense,
thorny thickets. Starlings and other fruit-
eating birds spread nonsterile seeds. Early
chemical control is not difficult; however,
the entire root system must be killed or
removed to prevent resprouting.

Garlic mustard, Alliaria petiolata, is a
perennial herb native to Europe that invades
moist, shaded understories, trails and
roadsides, forest openings, and floodplains.
Once established, this plant increases in
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density and replaces native vegetation,
leading to decreases in native plant richness
and diversity. Mostly a problem in the North
Carolina mountains and piedmont, garlic
mustard also has implications for wildlife
management as the weed is not used by
wildlife. Presence of garlic mustard also
interferes with reproduction of a rare species
of butterfly and can kill emergent larvae.

Control by hand removal of entire root
systems may be practical for light
infestations, but stems need to be disposed
of properly to prevent seed dissemination.
Fire can control garlic mustard, but fire also
stimulates germination. Five-year
monitoring is necessary for full eradication.

Japanese knotweed, Polygonum
cuspidatum, is a shrub-like perennial herb
found along water sources and low lying
areas, spoil and gravel pits, driveways,
utility rights of way, and old home sites. It
spreads quickly and forms dense thickets in
open areas. This weed tolerates high salinity,
extreme drought, high temperatures, full
shade, and periodic flooding. Knotweed
aggressively competes with and displaces
native species, ultimately forming a
monoculture groundcover. Japanese
knotweed can affect forest management
following harvest, thinning, or wildlife food
plot openings.

Meadowsweet refers to two shrub species:
Spirea japonica and S. thunbergii. These
escaped ornamental shrubs can dominate
disturbed areas along streams and riparian
areas, roadsides, meadows, forest openings,
and other sites. Spirea japonica is most
notably a problem in the Sandhills, while S.
thunbergii is more problematic in the
mountains. The shrubs rapidly form dense
infestations of entangled stems, branches,
and abundant foliage that choke out native
species. Seeds are prolific and can survive
for many years in the soil, making control
extremely difficult. Repeated mowing or
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cutting can control but not eradicate the
shrub. More than one chemical application
may be necessary with large populations.

Miscanthus, Miscanthus sinensis, is a tall
clump grass native to tropical Asia that
infests many sites, particularly after fire:
disturbed sites; forest margins; roadsides;
and shores of reservoirs, lakes, and streams.
Miscanthus can be found statewide, but is
particularly aggressive in the mountains. It
tolerates shade and thrives in moist, well-
drained soil. Miscanthus is extremely
flammable and increases the risk of wildfire.
Herbicide treatment generally is the only
effective method of control.

Oriental bittersweet, Celastrus orbiculatus,
is an ornamental woody vine that is capable
of climbing native vegetation and ultimately
strangling or smothering its hosts, or
breaking their stems with weight loads.
Oriental bittersweet is primarily found in the
mountains and piedmont along forest edges,
hedgerows, roadsides, fields, and disturbed
woodlands. This Oriental species hybridizes
with native bittersweet (Celastrus
scandens), causing the native species to lose
its genetic identity. Oriental bittersweet is
classified as a “Class C State Noxious
Weed” and is quarantined in 18 mountain
counties in North Carolina. Movement of
this noxious weed from quarantine areas is
prohibited except under certificate or permit
from the NCDA&CS Plant Industry
Division, Plant Protection Section. Control
options include manual, mechanical, and
chemical techniques, which work best in
combination.

Paulownia, Paulownia tomentosa, was
introduced as an ornamental tree and has
become naturalized in the mountains and
piedmont. Paulownia grows fast and sprouts
prolifically. Its seed is disseminated long
distances by wind and water. Paulownia
trees often invade forest edges, roadsides,
disturbed forest openings, and streamsides,



where the trees displace native species and
can outcompete rare plants in marginal
habitats. Control options include manual,
mechanical, and chemical means, most
successfully in combination.

Chinese privet and Japanese privet,
Ligustrum sinense and L. japonicum, are
ornamental shrubs that have invaded forest
edges and fence rows statewide, primarily in
bottomlands. Although they both prefer full
sun, Japanese privet tolerates more shade
than Chinese privet. Both shrubs create
dense thickets that replace native plant
species and fundamentally alter forest edge
composition and structure. Seeds are
dispersed across the landscape by birds. A
number of manual, mechanical, and
chemical control options exist; however,
combinations or repeated efforts are
required because of the prolific seed supply
and sprouting stems and roots.

Stilt grass, Japanese stilt grass, or
Nepalese browntop grass, Microstegium
vimineum, is an aggressive grass that
tolerates shade and adapts to a variety of soil
conditions. This bamboo-like grass is a
threat to many native plants in open woods,
floodplain forests, wetlands, uplands, fields,
paths, clearings, roadsides, ditches, utility
corridors, yards, and gardens statewide.
Dense patches displace native groundcover
and shade young tree seedlings. Stilt grass
can quickly take over an area and can
adversely affect afforestation and
reforestation efforts. Once established, stilt
grass is very difficult to control. Small
patches can be removed by hand. Effective
herbicides do not offer complete control as
seeds can remain viable in the ground for
many years.

Tree of heaven, Ailanthus altissima, is an
invasive Chinese tree found across the state;
it is most aggressive in the mountains and
piedmont. This tree is somewhat shade-
tolerant and grows quickly after invading
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any type of disturbance. In urban areas, A.
altissima will take over unmaintained
sidewalks, alleys, and abandoned properties.
In rural areas, it invades forest edges and
openings, fields, and fence rows and can
adversely affect afforestation and
reforestation efforts.

Tree of heaven thrives on high quality sites
and will outcompete and displace even a
fast-growing native tulip poplar
(Liriodendron tulipifera). Eliminating A.
altissima is difficult due to its abundant
viable seeds and prolific root and stem
sprouting. Persistent monitoring and control
using biological, manual, mechanical, or
chemical techniques is needed.

Locally Significant Forest Threats

The major pests and NNI plants listed above
are by no means the only threats to forests
and trees in North Carolina. Locally
significant pests and NNI plants also have
the ability to cause significant damage and
impact diversity in local areas. Some of
these threats are confined to a small
geographic area and pose little risk of
spreading into unaffected areas. NNI plants
in this category also have the ability to
crowd out native species, alter natural
systems, limit production of native wildlife
food, and create monocultures. Non-native
species of this category usually spread into
uninfected ranges more slowly. Table 3a-1,
3a-2, and 3a-3 provides lists of significant
localized threats.

Certain localized threats, such as dogwood
anthracnose, kudzu, and bamboo, easily
could have been included as major threats.
These forest pests and NNI plants could not
be ignored; their presence in an area causes
major problems. The threats in the major
threats assessment were deemed to be those
that will have the most impact on forest
health, productivity, afforestation and
reforestation, and diversity over the next 30
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TABLE 3a-1.—Locally significant diseases

Diseases

Beech Bark Disease, Neonectria coccinea var. faginata — Exotic fungal disease that is of major concern in high
elevation forests in Western North Carolina. No real control known in forested areas at this time.

Brown Spot Needle Blight, Scirrhia acicola — Needle blight fungus causing defoliation of longleaf pines in the
sandhills and coastal plain. Can be controlled by prescribed burning.

Butternut Canker, Sirococcus clavigigenti-juglandacearum — Exotic fungal disease has all but wiped out butternut
trees in the mountains and piedmont. Few residual trees are heavily cankered. No known control.

Dogwood Anthracnose, Discula destructive — Exotic fungal tree disease that has killed more than 60% of the native
dogwoods in the mountain region. No real control known in forested areas.

Oak Wilt, Ceratocystis fagacearum - Potentially a destructive disease (origin debated) confined to and causing
little damage to oaks in five mountain counties. Removing affected trees can control spread.

Pitch Canker, Fusarium circinatum — Native tree disease causes bleeding cankers, dieback, and mortality of
loblolly and longleaf pines statewide.

White Pine Decline/Loblolly Pine Decline, Leptographium procerum, Phytophthora spp., Pissoides spp. —
Complex of environmental, insect and disease factors that cause decline and mortality of white and loblolly pines.
Primarily a problem with older pines and pines planted off-site.

TABLE 3a-2.—Locally significant Insects

Insects

Black Twig Borer, Xylosandrus compactus — Non-native tip boring insect found primarily in the coastal plain.
Causes twig dieback and flagging of branches in a variety of hardwoods including bays, magnolias and dogwoods.
Mortality is rare as only smaller branches are affected. Damage often confused with the more serious redbay
ambrosia beetle.

Fall Cankerworm, Alsophila pometeria - Native defoliator of oaks, this caterpillar is usually kept under control
under normal forest conditions by natural predators. Populations periodically build up to damaging levels in
Charlotte/Mecklenberg County and require chemical control to limit nuisance and tree mortality.

Fall Webworm, Hyphantria cunea and Eastern Tent Caterpillar, Malacosoma americanum and Forest Tent
Caterpillar, Malacosoma disstria- Native defoliators of hardwoods found statewide. Except during extreme
outbreaks, these pests primarily cause only aesthetic damage and are rarely controlled. They are often nuisances in
urban areas. Forest tent caterpillars experience periodic outbreaks, defoliating tupelo gum and other bottomland
hardwoods along the Roanoke River basin.

Locust Leafminer, Odontata dorsalis — Native late season defoliator of black locusts. Rarely a tree Killer, the pest
mostly causes aesthetic damage over the range of locusts in the state. Creates numerous citizen calls in late summer.
Usually not controlled.

Nantucket Pine Tip Moth, Rhyacionia frustrana — Native tip boring insect that attacks all pine species in North
Carolina. Larvae feeding on buds and branch tips can lead to mortality in seedlings and young pines, but usually
causes tip dieback, and deformities and forked stems.

Pales Weevil, Hylobius pales and Reproduction Weevils, Pachylobius picivorous — Native weevils found statewide
cause mortality of seedlings by feeding on stem bark. Can be controlled by timing of harvest/reforestation and by
chemically treating seedlings.

Pine Bark Adelgid, Pineus strobe — Native sap sucking aphid like insect found throughout the range of white
pines. Causes loss of vigor that can lead to decline and mortality.

Pine Engraver Beetle, Ips spp. And Black Turpentine Beetle, Dendroctonus terebrans — Opportunistic native bark
beetles that can kill pines stressed by drought, lightning, root or stem damage, fire, or wind/ice events. Practices to
reduce stress can prevent attacks and large infestations can be controlled by salvage harvests.

Redheaded Pine Sawflies, Neodiprion lecontei — Native defoliator of loblolly and longleaf pines. Repeated
defoliations can potentially lead to mortality. Natural predators usually keep populations under control though there
can be periodic localized outbreaks.
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TABLE 3a-3.—Locally significant Non-native Invasive Plants

Non-native Invasive Plants

Chinaberry, Melia azedarach - Tree that invades disturbed areas, roadsides and forest edges throughout the state. It
has the potential to grow in dense thickets, restricting the growth of native vegetation. Control usually requires a
combination of chemical and mechanical practices.

Common Reed, Phragmites australis - Herbaceous or grasslike weed that invades wet areas in the coastal plain.
Can hamper forestation efforts by shading out young trees. Requires a combination of burning and chemicals to
control.

English vy, Hedera helix - Weedy vine sometimes used as ornamental groundcover statewide. On the ground,
vines create a dense covering that crowds out other vegetation. As a climbing vine, it engulfs and kills branches,
either by blocking sunlight or by weight making trees susceptible to breakage or windthrow during storms. Provides
hiding habitat for defoliating gypsy moth caterpillars and harbors the bacterial leaf scorch pathogen.

Japanese Honeysuckle, Lonicera japonica - Weedy vine thrives in a variety of habitats including fields, forests,

wetlands, barrens, and all types of disturbed lands. Fast growing and spread easily by birds, this weed can quickly
outcompete native vegetation. Vines have the ability to twist tightly around trunks and branches of host trees and
effectively 'choke' their hosts. Several chemical and non-chemical controls exist, but control requires persistence.

Kudzu, Pueraria montana - Weedy vine that invades roadsides, old fields, forest edges and disturbed areas
statewide. While difficult to control, its rate of spread to new areas is slow. Control requires a commitment and is
rarely, if ever, effective with one treatment.

Mimosa, Albizia julibrissin - Tree that is a strong competitor to native trees and shrubs in open areas or forest edges.
Often spreads easily from nearby landscape trees. Control is possible with a combination of chemical and
mechanical practices.

Multiflora Rose, Rosa multiflora - Woody shrub creates dense thickets in a variety of light, soil and moisture
conditions statewide. Can be controlled with a variety of mechanical and chemical treatments.

Periwinkle, Vinca minor - Weedy vine that invades open to shady forests often around former plantings at old
homesites statewide. This species forms dense and extensive mats along forest floors that exclude native vegetation.
Easily controlled mechanically or in combination with chemicals.

Sericea, Korean or Chinese Lespedeza, Lespedeza cuneata - Herbaceous weed which invades fields, meadows,
marshes, pond borders, open woodlands and roadsides statewide. Difficult to control, this plant can hamper
forestation efforts by crowding and shading young trees, thus requiring additional chemical site preparation.

Wisteria, Chinese, Wisteria sinensis and Japanese, Wisteria floribunda - Found statewide, vines impair and
overtake native shrubs and trees through strangling or shading. Both species are hardy and aggressive, capable of
forming dense thickets where little else grows. Can be controlled with a variety of mechanical and

years. The categorization of threats the next few years. Short descriptions of
described in this section as “locally each of these threats follow.
significant” does not diminish the need to

. An imminent insect and disease threat ma
monitor and control outbreaks and spread. P

(Ficure 3a-4) was developed in much the
same way as the major insect and disease
map. The layers included in the analysis
were the FHTET emerald ash borer risk

Imminent Forest Health Threats

Background . .

map, the FHTET sirex woodwasp risk map,
Imminent forest health threats are threats not the FHTET Asian longhorned beetle risk
yet in North Carolina, but these pests and map, and a redbay ambrosia beetle—laurel
NNI plants are in adjacent states or have the wilt risk map developed by Koch and Smith
capability to move large distances, either (2008). The three layers created by FHTET
naturally or artificially. Such species have all address invasive pests that are likely to
the potential to invade North Carolina within be introduced into North Carolina via
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FIGURE 3a-4. Imminent forest health threats map; includes emerald ash borer, Asian longhorned beetle,
redbay ambrosia beetle, and sirex woodwasp.

Imminent Insect and Disease Threats

[1 Low Risk/Threat
[ Medium Risk/Threat
I High Risk/Threat

Created by: J. Moan, NC DFR 2010

firewood and thus show the highest risks in
urban and suburban areas and transportation
corridors. The redbay ambrosia beetle—laurel
wilt hazard map was derived from forest
inventory data, current rate of spread, and
climate data to predict where the insect and
pathogen would make the largest impact in
North Carolina. This map shows areas
determined to be low, medium, or high risk
based on geographical analysis and is not
necessarily based on a specific time frame.

Imminent Forest Pathogen Threats

Sudden Oak Death (SOD), Phytophthora
ramorum, is mostly confined to the West
Coast of the United States. Sudden oak
death is a recently discovered disease caused
by a fungus-like microorganism. While the
destruction from this disease is far away, the
pathogen causing ramorum leaf blight and
sudden oak death was first introduced into
North Carolina in 2004 in plant nursery
shipments from California. Affected plants
were quickly eradicated.

The host list for this disease is broad,
continues to expand, and includes a good
number of forest and landscape trees species

124

found throughout North Carolina, including
native oaks. While P. ramorum can kill
oaks, it does not usually kill susceptible
nonoak hosts. Instead, depending on the
plant, it may cause symptoms such as leaf
spots, defoliation, twig and branch dieback,
or blighting. Yet, nonoak hosts (most
notably rhododendron and mountain laurel)
can spread innoculum (spores) and
subsequently infect and kill susceptible
oaks.

Forests in all areas of the state may be
vulnerable to this disease, but suitable hosts
and cool moist weather conditions make
forests in the mountains and foothills
especially at risk. Because the most likely
introduction of P. ramorum into the state
would be through movement of infected
ornamental plants, trees in urban forests
could be susceptible sites for early
infections.

Eradication is easiest to achieve in nursery
settings where regulatory controls have
reduced the risk of spread into the state. The
NCDAA&CS Plant Industry Division inspects
plant nurseries on a regular basis and puts a
high priority on detecting and eradicating



any new introductions on nursery stock. In
addition, the NCDFR conducts annual
surveys of areas outside of suspected
nurseries to detect the presence of any
pathogen that may have escaped into the
environment. These annual surveys are
conducted as a part of a cooperative national
project coordinated and funded by the
USDA Forest Service Forest Health
Protection Program. To date, surveys in
North Carolina have not detected the
presence of the pathogen outside of
nurseries receiving infected plants. If
detected in the forest environment, control is
extremely difficult.

Imminent Forest Insect Threats

Emerald ash borer (EAB), Agrilus
planipennis, is a tiny wood-boring insect
that most likely arrived in the United States
around the Great Lakes area in solid wood
packing material from Asia. This borer has
killed millions of ash trees in Michigan,
Ohio, IHllinois, Indiana, Pennsylvania, West
Virginia, Maryland, Missouri, Wisconsin,
Minnesota, Kentucky, and Ontario and
Quebec, Canada, through July 2009.
Massive eradication efforts where it has
been detected involve removal of affected
trees and healthy tree buffers, with varying
degrees of success. Quarantines on the
movement of non-heat-treated wood
materials, including firewood, have been
placed around areas of known infestations.

All North Carolina species of ash (Fraxinus
spp.) are susceptible to attack by this insect.
Though ash is a minor component of forests
statewide, green ash is a common riparian
tree in the piedmont and on the largest
coastal plain rivers. Rapid mortality of green
ash could have significant water quality
implications. In addition, green ash is a
popular street tree, and its loss is a major
concern to urban dwellers and professionals
alike. Surveys so far have not detected the
presence of the EAB in North Carolina.
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Currently, there is no reliable control
method to stop the local spread of this
insect.

Asian longhorn beetle (ALB),
Anoplophora glabripennis, entered the
United States inside solid wood packing
material from China. The Asian longhorn
beetle was discovered in 1996 in New York,
with recent urban outbreaks in Illinois, New
Jersey, and Massachusetts, and Toronto,
Canada. Massive eradication efforts remove
affected trees and healthy tree buffers, with
varying degrees of success. Quarantines on
the movement of non-heat-treated wood
materials, including firewood, have been
placed around areas of known infestations.

The beetle prefers maples (Acer spp.),
buckeyes (Aesculus spp.), elms (Ulmus
spp.), birches (Betula spp.), and willows
(Salix spp.), but will also attack a variety of
other hardwood species. Introduction of this
pest in North Carolina could lead to a major
change in forest species composition. Host
species are found throughout the state,
especially along riparian corridors, wetland
areas, and mountain cove sites that are rich
in plant species and diversity. Surveys so far
have not detected the presence of the ALB
in North Carolina.

Sirex woodwasp, Sirex noctilio, is native to
Europe, Asia, and northern Africa, but now
has been introduced onto every continent.
Introduced into the United States, most
likely on solid wood packing material, S.
noctilio was first detected in New York and
has since been detected in Pennsylvania and
Ontario, Canada. In North Carolina, it has
the potential to attack and kill even healthy
southern yellow and white pine species.
Sirex woodwasps have caused up to 80
percent tree mortality in yellow pine
plantations in the Southern Hemisphere
where outbreaks were detected (Haugen and
Hoebeke, 2005). North Carolina’s timber
industry, especially in the piedmont and
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coastal plain, could also be at risk or
severely impacted by any potential losses
inflicted by the discovery or presence of
sirex woodwasp. Efforts to control the
spread of sirex woodwasp include surveys,
trapping, biocontrol research, and
guarantines. The NCDA&CS has enacted an
external quarantine regulating the movement
of unprocessed pine materials into the state.
Surveys, to date, have not detected the
presence of the sirex woodwasp in North
Carolina.

Imminent Insect-and-disease
Complex Threat

Redbay ambrosia beetle (RAB),
Xyledborus glabratus, and laurel wilt,
caused by the fungus Raffaelea lauricola,
together constitute an insect-and-disease
threat. The redbay ambrosia beetle serves as
an insect vector for the fungus causing laurel
wilt, a destructive disease of redbay (Persea
borbonia) and other trees in the laurel
family, including swampbay (Persea
palustris), sassafras (Sassafras albidium),
spicebush (Lindera spp.), and pondspice
(Litsea aestivalis). Lindera melissifolia is a
federally listed endangered plant, and Litsea
aestivalis is listed as a threatened plant in
multiple states.

The non-native redbay ambrosia beetle was
first detected in Georgia in 2002; the
associated pathogen, a highly virulent,
invasive, wilt-inducing fungus, is believed
to have arrived in the United States along
with the beetle. Investigators believe that
RAB was introduced into the United States
in wooden crating material from Southeast
Asia. Both RAB and laurel wilt have been
observed as far north as Myrtle Beach,
South Carolina. Mortality has been
documented to spread about 20 miles per
year on average. Neither threat has been
detected in North Carolina, but its arrival in
North Carolina is imminent within the next
few years.
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Redbay and swampbay are prominent
species in North Carolina’s coastal plain. In
addition, pondspice and spicebush are found
in the coastal plain and sassafras is found
throughout the state. Laurel wilt has the
potential to extirpate (cause local extinction)
of any of these species in the Lauraceae
family from much of the coastal plain. As
the insect and pathogen go through an area,
all affected plants eventually wilt and die.
Dead foliage persisting on plants in areas
with high densities of bay species will create
fire hazards due to dead, dry aerial fuels.
Because redbay trees resemble young live
oaks, they are popular choices for retention
during development in urban areas along the
coast.

Various species of wildlife would also be
impacted by the reduction or elimination of
laurel wilt host species. Songbirds, bobwhite
quail, and turkeys often feed on the fruit,
while deer and bears frequently feed on
foliage and fruits of redbay and sassafras.
Several rare species of swallowtail
butterflies rely heavily on redbay, sassafras,
and spicebush for completion of their life
cycle. At this time, no reliable controls exist
for either the Raffaelea lauricola fungus or
the Xyleborus glabratus insect vector.

Imminent Weed Threats

Cogongrass, Imperata cylindrical, is a 2- to
4-foot-tall perennial Southeast Asian grass
infamously ranked as one of the 10 worst
weeds of the world (Holm et al., 1977).
Cogongrass is currently found in Alabama,
Florida, Georgia, Mississippi, South
Carolina, and Tennessee. The grass is
headed toward North Carolina, mainly from
the south.

Disturbed roadsides, forests, and open fields
can be invaded and overtaken by cogon
grass. It forms dense thatch and leaf mats
that make it virtually impossible for other
plants to compete or coexist. In addition,



cogongrass is cold hardy and tolerates
shade, high soil salinity, and drought. It has
even been found growing on sand dunes and
up to the edges of ponds and lakes. Large
infestations of cogon grass can alter the
normal fire regime of a fire-driven
ecosystem by causing more frequent and
intense fires that injure or destroy native
plants. Cogongrass displaces a large variety
of native plant species used by native
animals as forage, host plants, and shelter.

Cogongrass is easiest to control when
colonies are very small. Once established, it
is nearly impossible to eradicate and very
difficult to effectively control without
persistent chemical and mechanical (tilling)
practices.

3. Threats to Forest Health

Major Non-native Invasive
Imminent Threats

Although all of the imminent threats
described above have the potential to spread
into the state, emerald ash borer, redbay
ambrosia beetle-laurel wilt, and cogongrass
have been detected in adjacent states and
have the greatest potential to spread into
North Carolina (FIGURE 3a-5). In addition,
gypsy moth—described as a current threat
due to its presence in Currituck and Dare
counties—is considered an imminent threat
to the remainder of the hardwood forest
resources statewide.

FIGURE 3a-5. Major non-native invasive imminent threats.
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Additional threats to North Carolina’s
forests that are not currently known to exist
in the United States may also be looming.
Though regulations are in place to intercept
the movement of non-native invasive
insects, pathogens, and plants at ports and
borders, increases in global trade also
increase the risk of these threats making
their way into the country. On average, a
new non-native invasive species arrives in
the United States every 2 years. Each
provides unique challenges to protecting
threatened resources.

Forest Health Threats Related to
the Movement of Firewood

Insects and diseases that are transported via
commercial, residential, or recreational
firewood affect many species of forest trees.
Many damaging non-native invasive forest
pests are directly traceable to interstate and
intrastate movement of firewood (TABLE
3a-4). Natural movement of invasive pests
may be limited to a few hundred feet or up
to 20 miles per year. However, movement of
pests in firewood can be 300 to 600 miles
per day. A national campaign is underway to
limit the movement of firewood due to the
potential for transporting pests, primarily
non-native invasive insects and diseases,
from one geographic area to another.

A survey of firewood for sale in Virginia by
the VA Department of Agriculture found
that about two-thirds of the firewood came
from outside state borders, including 13
states (western states among them) and three
countries (Canada, Honduras, and Estonia)
(Asaro, 2008). Even though North Carolina
has not completed a similar survey similar
results could be expected. Firewood that has
not been heat treated (disinfected) and/or
thoroughly inspected for pests has the
potential to be a transportation vector for the
pests in TABLE 3a-4.

TABLE 3a-4.—Forest threat organisms found in
transported firewood

Present in North Carolina

Insects Disease Pathogens
Balsam woolly Beech bark disease

adelgid * Butternut canker*
Gypsy moth Dogwood anthracnose
Hemlock woolly Oak wilt *

adelgid *

Pine bark adelgid *

Not Present in North Carolina, but can be introduced

Insects Diseases/Pathogens
Asian longhorn Laurel wilt
beetle

Emerald ash borer
Redbay ambrosia
beetle

Sirex woodwasp *

* Movement of this pest in firewood is not likely but
possible.

Source: NC Forest Health Working Group, 2009

Resource Capability and
Availability

Native and naturalized insects and diseases
have long been monitored on state and
private lands in North Carolina by the
NCDFR. On federal lands, the USDA Forest
Service, the federal agency owning the
property, or both, monitors these pests.
Though research, monitoring, management
methods, information and educational
materials, and extension and outreach
capabilities continue to evolve, these pests
have been around for long enough that
knowledge and standard procedures are
generally in place to deal with them.
Resource capabilities at the local and
NCDFR Pest Control Branch level are
usually adequate to handle normal threats
except during certain epidemics, when
additional resources are requested of other
state and federal partners.

Recent and imminent invasions by
aggressive non-native species provide other
unique challenges to protecting the health
and vitality of North Carolina’s forests.
Many new pests entering the country require



extensive research into biology, host
preferences, host responses, monitoring
techniques, and safe management methods
because they are often not considered pests,
or are easily overlooked, in their native
countries. In addition, NNI plants are
increasingly being recognized as threats to
forest diversity, wildlife habitat, and forest
establishment and management.

No single agency or organization alone can
handle these new and diverse threats to the
health of North Carolina’s forests. It will
take a concerted and collaborative effort by
many natural resource agencies and
organizations in the state to address these
threats and their potential impacts. Few state
and private resources specialize in forest
entomology and pathology in North
Carolina. For weedy plant species, some
individuals in state agencies,
nongovernmental organizations, and private
companies specialize in identification and/or

Map Data Sources
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control of NNI plants. However, most who
deal with invasive plant issues as related to
forestry usually concentrate in other areas of
forestry or agriculture, and invasive plant
issues are collateral duties. Adequate
training for natural resource professionals
and information for landowners will need to
be an ongoing priority.

Summary

Many insects, diseases, and NNI plants have
been identified as significant forest health
threats to North Carolina’s forests. The
identification of current and imminent threat
exposure offers an opportunity to prioritize
risks and responses as these threats
materialize. Appropriate strategies to
combat these present threats are generally
adequate, but multi-partner strategies to deal
with complex issues concerning non-native
invasive pests and plants are clearly needed.

FIGURE 3a-1: USDA Forest Service - Forest Health Technology Enterprise Team, Southern Forest Land

Assessment

FIGURE 3a-2: USDA Forest Service - Forest Health Technology Enterprise Team

FIGURE 3a-3: USDA Animal & Plant Health Inspection Service

FIGURE 3a-4: USDA Forest Service - Forest Health Technology Enterprise Team (FHTET), Koch and Smith 2008

FIGURE 3a-5: USDA Forest Service - Forest Health Monitoring and FHTET
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Glossary

current forest health threats. Insects, diseases, and non-native invasive weeds currently found in North Carolina
that threaten trees and forest ecosystems. Insects and diseases may be native or non-native.

extirpate. To cause extinction in a localized area.

imminent forest health threats. Forest health threats that are not currently found in North Carolina but are in
adjacent states or have the capability to invade North Carolina within the next few years.

locally significant forest health threats. Current forest health threats that can cause significant damage and impact
diversity in local areas. These pests may be confined to a small geographic area, spread more slowly, or pose
little ability to spread into unaffected areas.

major forest health threats. Current forest health threats that can cause significant ecological and economic
damage to North Carolina’s forest resources.

non-native invasive pest Insects or diseases that are not indigenous to North Carolina and when introduced
aggressively infest or infect forest trees and plants.

non-native invasive plant. Plants that are not indigenous to North Carolina and when introduced aggressively
outcompete or otherwise impact native vegetation.
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3.b.

Fire and Fire Exclusion in North
Carolina’s Forests

Key Findings

Fire exclusion contributes to the decline or loss of fire-dependent ecosystems and species, and
creates fuel conditions that produce destructive wildfires.

Population increases in North Carolina's wildland-urban interface areas create significant
challenges for firefighters and residents.

Firefighting capacity to rapidly and effectively control wildfires has decreased over the past
decade across North Carolina.

The public lacks awareness of wildfire hazards and “Firewise” concepts.

Smoke-sensitive areas occur in much of North Carolina. These areas and air quality
regulations restrict controlled burning and necessitate coordinated planning at state, regional,
and national levels.

Introduction of wildfires occurring on the lands of North

North Carolina has more than 3.4 million
acres at moderate to extreme risk of wildfire
(FIGURE 3b-1). Protecting citizens,
communities, forest resources, and other
natural resources from the negative effects

Carolina is crucial.

Over the past 10 years, North Carolina has
experienced an average of 5,500 fires a year
that have burned an average of 38,200 acres
annually. Wildfires occur throughout the
state and are not limited to one geographical

FIGURE 3b-1. North Carolina acreage at moderate to extreme risk of wildfire by risk level.

Extreme | 0.027
Very High I 0.342
High N 0262
Mod. High | 1.159
Moderate [ 1.639

0.0 0.5 1.0 1.5 2.0

Acres (millions)

Source: Southern Wildfire Risk Assessment, 2008
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area (FIGURE 3b-2). It is crucial that
cooperating and assisting agencies form
partnerships to (1) identify and mitigate the
hazards, risks, and effects from wildfire; (2)
educate the public to ensure their safety and
emergency responder safety; and (3)
continue protecting and enhancing our forest
resources. Current and projected issues that
fire service agencies and cooperators face
relating to wildland fire can be addressed via
four focus areas: forest health, population
demographics and growth, the wildland-
urban interface, and resource capability and
availability.

Forest Health

Increased fuel loading in North Carolina
forests has greatly influenced the intensity
and size of fires. Lack of controlled burning
is a primary cause of this increased fuel
loading. Pest insects and diseases, natural
disasters, and invasive species also have
increased fuel loads.

Historically, many of North Carolina’s
forests burned on a regular basis (FIGURE
3b-3). Fuels and vegetation responded
accordingly with lower fuel loadings and
flashier, quicker burning fuels that resulted
in lower intensity wildfires.

Fire contributes to the diversity of plant
communities supporting fire-dependent and
fire-adapted ecosystems in North Carolina.
Over the last two decades, increased
population and the corresponding
infrastructure have produced smoke-
sensitive areas across much of the state
(FIGURE 3b-4). These smoke-sensitive areas
make burning difficult or impractical where
forestland would often benefit the most from
a controlled burn. In addition, North
Carolina’s prescribed fire and smoke
management programs must comply with
new federal Clean Air Act requirements that
include regional haze regulations, revisions
to the National Ambient Air Quality
Standards (NAAQS) for particulate matter
and ozone, and the Exceptional Event Rule.

FIGURE 3b-2. Fire occurrences in North Carolina, 2000 — 2008.
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FIGURE 3b-3. Presumed mean interval (years) between fire return in NC under a presumed historical regime.
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FIGURE 3b-4. Smoke-sensitive areas in North Carolina, 2009.
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Smoke management is a high priority in fire
planning and implementation. It will take
working cooperatively with our strategic
partners to address smoke management and
facilitate the planned increased burning for
all native fire-adapted ecosystems while
complying with state and federal air quality
laws. An average of 104,354 acres of
controlled burning has been accomplished
annually over the past 10 years, with the
majority being performed on government-
owned land or military reservations.

Forest insects or disease outbreaks have
frequently affected fuel loading and fire
behavior and will continue to do so. Fire
intensity in damaged areas is elevated due to
continual accumulation of dead fuels in all
fuel size classes. Specific pests of
significance from a fire control perspective
are discussed in Chapter 3.a., “Insects,
Diseases, and Non-native Plants.”

Natural disasters, including hurricanes and
ice storms, occur regularly in North
Carolina. In affected areas, fire behavior and
safety issues arise. Damage usually occurs
over large areas, and the sudden increase in
fuel loading significantly influences fire
behavior and affects accessibility. The
increased fire intensity and limited
accessibility for equipment and personnel
often require a change in tactics to a more
indirect attack, which leads to larger fire
acreage.

The spread and introduction of invasive
plant species that burn rapidly and propagate
fire has become an issue in certain areas.
This trend is expected to increase. Fuel
characteristics of invasive species of
concern include volatile foliage and species
that produce high volumes of fine fuels.
Species of concern from a fire control
perspective are discussed in detail in
Chapter 3.a.
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Population Demographics and
Growth

As North Carolina continues to transition
from a rural and agricultural state to an
urban and suburban one, people’s perception
of fire and their expectations of fire services
have changed. Many people moving to
forested areas are coming from metropolitan
areas or states where forestland is not as
fire-dependent and fire is not as frequent.

Historically, North Carolina’s rural
population understood the role of fire and its
importance in wooded areas. Many residents
who are new to living in forested areas are
not aware of the benefits that prescribed fire
has on an ecosystem. This lack of ecosystem
and fire familiarity may also lead to a lack
of awareness about wildfire hazards that
threaten their homes and property. Many
residents living in the wildland-urban
interface (WUI) expect that the local fire
service will be able to respond to a wildland
fire threatening their property with engines
and other resources. In reality, most
subdivisions in the WUI contain more
structures than local fire departments can
protect.

North Carolina’s population increased by
14.6 percent from 2000 to 2008; it is
expected to increase another 16 percent by
2020 (U.S. Census Bureau, 2005). Fire
records indicate that humans cause over 85
percent of the state’s fires. As population
increases, so will the number of structures
located in the WUI and human interactions
with forestland.

In addition to the increase in permanent
residences, the number of vacation or
secondary homes has also increased
statewide. These homes are predominantly
located in the mountains; along the coast;
and around lakes, reservoirs, and rivers
(FIGURE 3b-5). Without full-time residents,
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FIGURE 3b-5. Percentage of NC homes vacant in 2000.
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many secondary or vacation homes have
yards or exteriors that are not maintained
regularly, which causes fuel buildup on and
around the structures. As more residences
are built, subdividing increases, turning
large pine plantations and large blocks of
forestland into subdivisions or minifarms.
Often these developments are sited in
forestland with minimal vegetation being
removed for home construction to maintain
a concealed, secluded, natural setting. This
practice may create aesthetically pleasing
developments, but it also places residents
and property in areas of high fire danger.

Wildland-Urban Interface (WUI)

As the population increases, more structures
are being built in historically forested areas.
A University of Wisconsin study in 2005
found that North Carolina had more than 5.5
million acres in the WUI (FIGURE 3b-6).
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In 1998, 32 percent of all wildland fires
occurring in North Carolina threatened
residences. By 2008, that number had
increased to 42 percent. During the drought
year of 2007, 29 homes and 265 structures
were destroyed by wildfire in the state.

Many new homes are constructed without
any community wildfire planning (FIGURE
3b-7). This has created neighborhoods with
limited accessibility plus flammable
building construction and flammable
landscaping with no defensible space
incorporated. Currently, state building code
and most county building codes and
ordinances do not include Firewise practices
and principles (as defined by Firewise
Communities/USA). Lack of Firewise
planning greatly increases the probability
that if a wildland fire occurs in the
community, more homes will be threatened
and emergency response personnel will be at
greater risk. In addition, the number of
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FIGURE 3b-6. Wildland-urban interface areas in North Carolina based on vegetation and housing density,
2000.
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communities with homeowner rules or
covenants, codes, and restrictions has
increased. Some stipulations are so
restrictive that fuel mitigation projects on
homeowners’ property cannot be
accomplished.

On-the-ground designation and recognition
of the communities at risk is accomplished
through the creation of Community Wildfire
Protection Plans (CWPPs). North Carolina
has implemented the CWPP process at the
fire department district level. This level of
implementation allows for data collection at
the local level; provides an excellent tool for
use by the local fire departments, fire
managers, and emergency management
officials; and captures the needs and details
specific to a portion of a county. The
communities at risk, which are determined
and identified during the CWPP process,
then become target communities for
implementing the practices and principles of
the Firewise Communities/USA program.
As of January 1, 2010, 236 CWPPs are in
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various stages of completion statewide
(FIGURE 3b-8). Completion of
approximately 1,350 CWPPs to include all
fire departments is projected by 2014.

Resource Capability and
Availability

No single agency or organization alone can
handle the wildland fire situation in North
Carolina. It takes a concerted effort by all
agencies to safely deal with wildland fire
and its impact. Through reduction in
workforces and retirements, wildland fire
agencies have less firefighting experience
than in years past. The many collateral
duties of current employees also make it
difficult for employees to attain the needed
level of fireline qualifications.

The first responders to the majority of
wildland fires in North Carolina are
community fire departments. These local
departments rely on approximately 50,000
volunteer and paid firemen in the state, and
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FIGURE 3b-7. NC communities at risk of wildfire, 2009.
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FIGURE 3b-8. North Carolina CWPPs, 2009.
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records indicate that only 20 to 30 percent
have received any wildland fire training in
the last 10 years. Due to limited funding,
many fire departments are unable to
purchase wildland personal protective
equipment for all their members.

Another substantial reduction in wildland
firefighting resources occurred as the timber
industry companies went out of business or
reorganized. Since 1985, 85 industry tractor-
plow units with qualified operators have
been lost, which is nearly half the number of
tractor-plows that were available for wildfire
response in the state before 1985. In addition
to handling initial fires on their properties,
timber companies also conducted thousands

Map Data Sources

of acres of prescribed burning to protect
their woodlands.

Summary

As North Carolina’s population increases
and home construction continues in the
WUI, wildfire risk threatens not only forest
habitats but the public as well. The increased
fuel loading in forests and lack of controlled
burning in fire-dependent ecosystems has
added to the threat. It will take a unified
effort by all wildland fire organizations to
educate the public, address smoke issues,
conduct fuel mitigation projects, and protect
North Carolina citizens and forest resources
from wildfire.

FIGURE 3b-2: NC Division of Forest Resources, USDA National Forest Service, USDI National Park Service,
USDI Fish and Wildlife Service, USDI Bureau of Indian Affairs

FIGURE 3b-3: Wildland Fire Leadership Council: Landfire

FIGURE 3b-4: NC OneMap, NC Department of Transportation

FIGURE 3b-5: US Census Bureau
FIGURE 3b-6: Radeloff et al. 2005
FIGURE 3b-7: Southern Wildfire Risk Assessment

FIGURE 3b8: NC Division of Forest Resources

References and Sources Cited

Southern Wildfire Risk Assessment. 2008. Southern Fire Risk Assessment System. ArcGIS software application.
Colorado Springs, CO: The Sanborn Map Co. Inc. Online:
http://www.southernwildfirerisk.com/sfras/aboutsfras.html

U. S. Census Bureau. 2005. Interim State Population Projections. Washington, DC: U. S. Census Bureau,

Population Division.



b. Fire and Fire Exclusion

Glossary

controlled burn. The use of fire under specific environmental conditions to achieve forest management objectives.
Used to reduce hazardous fuel levels, control unwanted vegetation, favor desired vegetation, and improve
visibility and wildlife habitat.

Firewise. An approach that emphasizes (1) community responsibility for wildfire planning via the design of a safe
community; (2) effective emergency response; and (3) individual responsibility for safer home construction
and design, landscaping, and maintenance,

smoke-sensitive area. An area in which smoke from outside sources is intolerable. North Carolina’s smoke-
sensitive areas are calculated as a 2-mile buffer surrounding medical facilities, major roads, schools, and
universities.

wildfire. A rapidly spreading fire, often occurring in wildland areas, that is out of control.

wildland-urban interface. The area where people’s homes and structures meet the natural environment of forests
and wildlands.
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3.c.

Climate, Atmosphere,
and Natural Disasters

Key Findings

= Though not fully understood, climate change and atmospheric conditions may differentially

impact North Carolina forests' composition and resilience.

= Natural disaster events will continue to threaten the health and productivity of North Carolina's
forests. Forest and tree damage offer challenges and opportunities for forest management,

forest use, and public safety.

= Sea level is predicted to rise by 1 to 2 feet or more by 2100, increasing the salinity of estuaries,
coastal wetlands, and tidal rivers. This will likely alter coastal ecosystems and displace them

farther inland.

Climate Change Concerns

Forested lands cover more than 50 percent
of North Carolina and help clean and
naturally regulate freshwater supply. North
Carolina’s climate is warm and wet, with
mild winters and high humidity. The
average annual temperature in the Southeast
did not change significantly over the past
century (NC Climate Office).

Since the 1970s, there has been a clear
warming trend in North Carolina, however,
local climate variability is so high in the
state that significant trends are difficult to
deduce at this point. (State Climate Office of
North Carolina, 2010a). Local climate
variability is high in the state, making it
difficult to deduce significant trends. The
number of freezing days has declined by
four to seven days per year for most of the
Southeast region since the mid-1970s.
Average autumn precipitation has increased
by 30 percent for the region since 1901.
Heavy downpours have increased in many
parts of the region, while the percentage of
the region experiencing moderate to severe
drought increased over the past three
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decades. The area of moderate to severe
spring and summer drought has increased by
12 percent and 14 percent, respectively,
since the mid-1970s. Even in the fall
months, when precipitation tends to increase
in most of the region, the extent of drought
increased by 9 percent.

Climate models project continued warming
in all seasons across the Southeast and an
increase in the rate of warming through the
end of this century. The projected rates of
warming are more than double those
experienced in the Southeast since 1975,
with the greatest temperature increases
projected to occur in the summer months.
The number of very hot days is projected to
rise at a greater rate than the average
temperature. Under a lower emissions
scenario, average temperatures in the region
are projected to rise by about 4.5°F by the
2080s, while a higher emissions scenario
yields about 9°F of average warming (with
higher summer temperatures and higher heat
indexes) by the 2080s. Rainfall from
individual hurricanes will increase, but
results for future precipitation for the
Southeast are variable.



The frequency, duration, and intensity of
droughts are likely to increase. Changes in
precipitation patterns, longer growing
seasons, and late freeze vulnerability will
alter forests in unpredictable ways.

Increased Hurricane Intensity

The destructive potential of Atlantic
hurricanes has increased since 1970,
correlated with an increase in sea surface
temperature. An increase in average summer
wave heights along the U.S. Atlantic
coastline since 1975 has been attributed to a
progressive increase in hurricane power. The
intensity of Atlantic hurricanes is likely to
increase during this century, with higher
peak wind speeds, rainfall intensity, and
storm surge height and strength. Even with
no increase in hurricane intensity, coastal
inundation and shoreline retreat would
increase as sea-level rise accelerates, which
is one of the most certain and most costly
consequences of a warming climate.

An increase in hurricane intensity will
further affect low-lying coastal ecosystems
and coastal communities along the South
Atlantic coastal margin; these communities
are already quite vulnerable. An increase in
intensity is very likely to increase inland and
coastal flooding, coastal erosion rates, wind
damage to coastal forests, and wetland loss.
(Karl et al., 2009)

Major hurricanes pose a severe risk to
people, personal property, and public
infrastructure in our state; and these risks are
likely to be exacerbated. Hurricanes make
their greatest impact at the coastal margin
where they make landfall, causing storm
surge, severe beach erosion, inland flooding,
and wind-related casualties for both cultural
and natural resources (Karl et al., 2009).
Major hurricanes, such as Fran and Hugo,
damaged rural forests inland and
significantly harmed urban forests in the
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densely populated areas of Raleigh and
Charlotte.

Heat-related Stress

The warming projected for the Southeast
during the next 50 to 100 years will create
heat-related stress for people, agricultural
crops, livestock, trees, transportation and
other infrastructure, fish, and wildlife.
Maximum and minimum temperature
increases will impact natural systems more
than the projected average temperature
change (Karl et al., 2009).

Examples of potential impacts on forest
ecosystems include decline in forest growth
due to the combined effects of thermal stress
and declining soil moisture, as well as
decline in dissolved oxygen in streams,
lakes, and shallow aquatic habitats, leading
to fish kills and loss of aquatic species
diversity. Other effects of the projected
increases in temperature include more
frequent outbreaks of shellfish-borne
diseases in coastal waters, altered
distribution of native plants and animals,
local loss of many threatened and
endangered species, displacement of native
species by invasive species, and more
frequent and intense wildfires (Karl et al.,
2009). Such catastrophic fires put
communities at risk, can be devastating even
to fire-adapted species such as longleaf
pines, and can deplete soil nutrients if
topsoil layers are actually burned. In 2007,
drought-related fires burnt about 600,000
acres in Georgia and Florida, the largest
fires in the history of either state (National
Interagency Fire Center, 2007).

Decreased water availability due to
increased temperature and lack of rainfall
events, coupled with an increase in societal
demand, will likely affect many sectors of
North Carolina's economy. Climate change
will also alter the amount and timing of
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water available to natural systems (Karl et
al., 2009).

During droughts, recharge of groundwater
will decline as the temperature and spacing
between rainfall events increase. Increased
groundwater pumping will further stress or
deplete aquifers, placing increased strain on
surface water resources. Increasing
evaporation and plant water-loss rates alter
the balance of runoff and groundwater
recharge, which is likely to lead to saltwater
intrusion into shallow aquifers in many parts
of the Southeast (Karl et al., 2009).

Sea-level rise

An increase in average sea level of one to
two feet or more by 2100 (Ficure 3c-1) and
the likelihood of increased hurricane
intensity and associated storm surge (Karl et
al., 2009) are likely to be among the most
costly consequences of climate change for
North Carolina. As sea level rises, coastal
shorelines will retreat (Ficure 3c-2).
Wetlands will be inundated and eroded
away, and low-lying areas, including some
communities, will be flooded more
frequently—some permanently—Dby the
advancing sea. Catastrophic damage to
existing buildings and infrastructure is
expected, as these structures were not
designed to withstand the intensity of the
projected storm surge.

As temperatures increase and rainfall
patterns change, soil moisture and runoff to
the coast are likely to be more variable. The
salinity of estuaries, coastal wetlands, and
tidal rivers is likely to increase in North
Carolina's coastal plain, thereby altering
coastal ecosystems and displacing them
farther inland, especially were no barriers
exist. More frequent storm surge flooding
and permanent inundation of coastal
ecosystems and communities is likely in
low-lying areas, particularly along the Outer
Banks and Pamlico-Albemarle Peninsula
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where the land surface is sinking. Rapid
acceleration in the rate of increase in sea-
level rise could threaten a large portion of
the coastal zone. The likelihood of a
catastrophic increase in the rate of sea-level
rise is dependent upon ice sheet response to
warming, currently the subject of much
scientific uncertainty. Such rapid rise in sea
level is likely to result in the destruction of
barrier islands and wetlands (Corbett et al.,
2008).

Ecological Tipping Points

Ecological systems provide important
services that have high economic and
cultural value in the Southeast. Ecological
effects cascade among living and physical
systems, yet few are aware of the impacts to
ecological systems until their livelihood or
life style is affected. Below are examples of
ecological disturbances that result in abrupt
responses to warming, as opposed to gradual
and proportional responses (Karl et al.,
2009):

e The sudden loss of coastal landforms
that serve as a storm surge barrier for
natural resources and coastal
communities (such as in a major
hurricane).

e Saltwater intrusion into coastal
forests and freshwater aquifers once
sea level reaches a critical elevation.

e Intense wildfires in southeastern
forests once lower soil moisture and
higher temperatures reach critical
levels.

e Intense droughts leading to the
drying of lakes, ponds, and wetlands
and the local or global extinction of
riparian and aquatic species.

e A precipitous decline of wetland-
dependent coastal fish and shellfish
populations due to the rapid loss of
coastal marsh.
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FIGURE 3c-1. Historic and projected changes in sea level based on the Canadian and Hadley model

simulations.
20
. Canadian Madel (Thermal Expansion)
7] — Hadley Maodel (Thermal Expansion)
— — — Hadley Model (Thermal Expansion & Glacial Melt)

__ 15 4

W

@

=

o .

=

?

& 10 o

o

1] .

—

42 ]

@D
w 5 —

D I L] I L] I L] l L
1850 1900 1950 2000 2050 2100

Year
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Note: The Canadian model projection includes only the effects of thermal expansion of warming ocean waters. The
Hadley projection includes both thermal expansion and the additional sea-level rise projected due to melting of land-
based glaciers. Neither model includes consideration of possible sea-level changes due to polar ice melting or
accumulation of snow on Greenland and Antarctica.

Other abrupt impacts from climate change Direct Effects on Trees and Forests
may include increased activity by damaging

forest tree insects, pathogens, and non- Except in areas directly affected by sea-level
native plant species. change, much needs to be learned about the

direct impacts of climate change on
individual tree species and populations.
Affects depend on not only climate change
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variables, but also species tolerance to
current and future conditions. Further
research assessment needs to be made on

species and populations occurrence,
abundance, and genetics to prioritize those

FIGURE 3c-2. NC coastal areas within 6 feet of sea level.

Created by: M. Fields, The Nature Conservancy of NC, 2009

species and ecosystems at highest risk of
negative impact and to develop long-term
strategies to manage these impacts.

Atmospheric Deposition

High elevation forests, coastal forests, and
wetlands can be impacted by atmospheric
deposition (Sullivan 2000). High elevation
forests continue to be impacted because
sulfur deposition is greatest, the depth of the
soils are shallow, and the soils are cooler
and have lower microbial activity. The most
sensitive sites are strongly influenced by the
parent geology, which influences the amount
of base cations (calcium, magnesium, and
potassium) present to neutralize acid anions
(sulfates and nitrates) deposited from the
atmosphere (Snyder et al. 2004, Sullivan et
al. 2002a, Sullivan et al. 2002b, and Sullivan
et al. 2007). Deposition of nitrogen
compounds can lead to eutrophication of
certain ecosystems and cause competitive
imbalances between vegetative species
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(SAMAB 1996, and Sullivan 2000).
Deposition of mercury in wetland
ecosystems is a great concern when sulfur-
loving bacteria can convert the mercury into
biologically toxic forms (Sullivan 2000).

In severe cases of acidic deposition, the soil
pH is lowered below 4.5 and aluminum is
released, which can kill the fine roots. A
reduction in the amount of fine roots is
likely to reduce the amount of nutrient and
water uptake by vegetation, and potentially
increase susceptibility to disease and insect
attack (Elliott et al. 2008, and Sullivan
2000). Decreases in the base cations
supplies in the soil can also lead to aquatic
impacts in sensitive watersheds by causing
reductions in health and mortality of
sensitive aquatic organisms, such as
phytoplankton, zooplankton, aquatic insects,
and fish species (Sullivan 2000, and
Sullivan et al 2007). Too much nitrogen
deposition can lead to an increase in the
abundance of certain species that can adapt



to the increased availability of nitrogen.
Mercury can accumulate to toxic levels in
biological organisms as it moves through the
food web (Sullivan 2000).

High elevation soils are typically derived
from soil low in base cations, making
atmospheric deposition a threat. Historical
sulfur deposition (since the 1860s) has been
accelerating the loss of base cations from
soils. A delayed recovery from sulfur
dioxide reductions will occur, partly because
the soils have been retaining a portion of the
sulfur deposited historically in sensitive
ecosystems (Sullivan et al. 2007).

Air Quality

Fine particles (especially sulfates) reduce a
person’s enjoyment of scenic views. High
levels of fine particulates and ground-level
ozone may impact the health of terrestrial
organisms, and ground-level ozone may
cause a physiological response or biomass
reductions in sensitive vegetation (SAMAB
1996). Ground-level ozone concentrations
are greater at the high elevations (where the
National Ambient Air Quality Standards
have been exceeded) then valley sites in
western North Carolina.

Natural Disasters

Background

Forests in North Carolina have been shaped
by cyclical weather events. Tropical storms,
hurricanes, winter storms, and droughts are
most notable among these. Forests and
forest trees adapt to wind, ice loading, and
droughts or are replaced by species that can
withstand these threats. These events
influence natural forests to a large degree,
but have a significant impact on urban
forests where placement and maintenance of
trees can affect personal safety, property,
utility infrastructure, and transportation
corridors during natural disasters.
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Storm damaged forests create challenges
related to forest management and wood use.
After storms, massive volumes of valuable
timber, some still marketable, may be
damaged—uprooted, windthrown, or stems
broken above the ground. Assessment and
salvage may be difficult after the storm due
to infrastructure damage, panic, and flooded
wood markets. Rehabilitating the forest and
returning it to a productive state may also be
difficult because of the shear mass of
damaged timber.

Forests damaged by wind also create
extreme fire hazards. Down and dead trees
increase fire fuel loading, create hazards,
and cause forest access problems for
firefighters. In addition to forest trees,
damage to and loss of urban trees causes
immeasurable losses, injuries, and deaths.
Falling limbs and trees can cause injury and
loss of life, property damage, disruption of
utility services, and road blockages. Trees
weakened by storm damage and drought
may be vulnerable to infestation or infection
by opportunistic insects and diseases,
demonstrated contributors to overall forest
fire risk.

Tropical Storms and Hurricanes

North Carolina has a long and notorious
history of destructive hurricanes (Ficure 3c-
3 and TasLe 3c-1). The coast of North
Carolina can expect to receive a tropical
storm or a hurricane once every 4 years. The
state's protruding coastline makes it
vulnerable to tropical cyclones that curve
northward in the western Atlantic Ocean.
Cape Fear and Cape Lookout are also
favored areas for tropical cyclones to make
landfall. Between 1886 and 1996, North
Carolina experienced 28 direct landfalls
from tropical cyclones, while a total of 82
tropical cyclones passed through the state
(State Climate Office of North Carolina,
2010b).
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The most widespread type of wind damage
to forests in North Carolina is caused by
tropical storms and hurricanes; additional
wind damage can be caused by tornadoes,
downbursts, and severe thunderstorms.
Trees normally can withstand prevailing
wind conditions. Extreme wind conditions
(force and duration) from unusual directions
or accompanied by soaking rains can
directly result in windthrow or damage.
Damage may take the form of stem, branch,
or root failure (breakage), wood shaking,
crown twist, and direct mechanical damage
from flying debris.

Ice Storms

Winter weather (snow, sleet, and freezing
rain) occurs with the greatest frequency in

the northern latitudes and higher altitudes
(the Appalachian Mountains). However,
such weather regularly affects the
southeastern United States as far south as
Georgia during each cold season.

Perhaps the most destructive form of
precipitation is freezing rain (or ice loading).
Freezing rain accumulation on trees and
power lines can cause them to snap,
resulting in power outages and damage to
homes, automobiles, and ecosystems. The
fact that each frozen precipitation type
occurs with some regularity throughout the
Southeast is due mainly to the topography of

FIGURE 3c-3. Tropical storms and hurricanes, 1950 — 2008. A storm was counted if its eye passed within 50
miles.
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Created by: A. Bailey, NCDFR, 2010
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TABLE 3c-1.—Acres damaged and value lost when timber was damaged by three recent major hurricanes

Hurricane Name, Year Acres Damaged

Estimated Value of Losses

Isabel, 2003

Fran, 1996

833,192 acres of timber sustained some level
of damage in the Northern Coastal Plain
Damaged or destroyed 8.25 million acres of

forest in 58 counties

Hugo, 1989 (Hugo made landfall in
South Carolina.)

More than 2.7 million acres of forests in
twenty-six counties mainly in the Piedmont

Timber damage valued over
$565 million
Exceeded $1 billion

Over $250 million

Source: NC forest damage appraisals of hurricanes (Doggett, 1989, 1996; Trickel, 2003)

the region as well as its geography.
Continental polar air masses from Canada
typically supply the cold air necessary for
snow, while cold, dry air from New England
entering the region can become entrained
against the east slopes of the Appalachian
Mountains, forming a dome (or wedge) of
near-surface cold air. The moisture
necessary for precipitation is brought up
from the Gulf of Mexico, where the thermal
contrast between the cold land surface and
the relatively warmer gulf waters provides a
favorable environment for storm
development and intensification. In these
situations, if a cold dome is already in place
east of the mountains, the warm frontal
boundary and moisture associated with the
developing storm may migrate northward
over the cold dome, setting the stage for a
mixed precipitation (freezing or frozen)
event (State Climate Office of North
Carolina, 2010c).

Ice storms are frequent in North Carolina,
with the piedmont experiencing a freezing
rain event once every 2 years (Ficure 3c-4
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and TasLE 3c-2). Ice damage to trees can be
caused by episodes of freezing rain and to
some degree by heavy, wet snowstorms.
Heavy ice accumulation can cause trees to
carry extreme loads. In addition, wet soil
conditions and wind can magnify the effects
of heavy loading, resulting in branch and
stem failure (breakage), crown twisting,
uprooting and bent stems. Most species of
trees may be affected by ice, though some
species are more tolerant than others.
(Shortleaf is more tolerant of ice than
loblolly pine.)

Drought

North Carolina experiences periodic drought
episodes that put a great deal of stress on
forest and landscape trees. Drought is
defined by the State Climate Office of North
Carolina as a deficit in normal precipitation
for a region over a period of time sufficient
to cause impacts. Dry weather alone does
not constitute a drought; impacts define a
drought. Drought from the forest impact
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FIGURE 3c-4. Annual freezing rain event frequency, 1948 — 2003.
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TABLE 3c-2. Acres damaged and value lost during Continued thermal stress and declining soil
three recent major winter storms moisture will cause a decline in tree growth.
Year Acres Sustaining Estimated Value ) ) )
Some Level of of Timber Lower soil moisture and higher temperatures
Timber Damage Damaged may lead to the failure of newly established

seedlings, intense wildfires, or pest

Winter, 578,000 acresinthe > 3264 million outbreaks (such as the southern pine beetle)
2000 Sandhills and in southeastern forests. Intense droughts
southern piedmont. may cause the drying of lakes, ponds, and
Winter, 2,008,805 acres inthe > $481 million wetlands, and the local or global extinction
2002 northern coastal plain of riparian and aquatic species.
and piedmont, and

parts of the mountains Drought may kill weak trees outright, but

more frequently drought predisposes trees to

and Sandhills.
pests because of lower food reserves, poorer
Winter, 249,704 acres in the > $97 million response to pest attack’ and poorer
2004 southern coastal adjustment to pest damage. Recent droughts
plain. have lead to increases in Ips spp. and black

_ _ turpentine bark beetles, oak decline,
Source: NC forest damage appraisals of winter storms—

(Trickel, 2000, 2002, 2004) procerum root rot, and other insect and
disease activity. In addition, some pines and

perspective is often realized in the form of wetland hardwoods died directly because of

fire danger and moisture stress to trees. drought stress. Although it is still too early

to determine if the recent drought will lead
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to increased southern pine beetle activity,
previous droughts were thought to have
contributed to southern pine beetle
outbreaks. “Unhealthy trees are more prone
to drought—drought creates unhealthy
trees” (Coder, 1999). Trees in urban
landscapes are especially susceptible to
stress from dry conditions. Often, dry
compacted soils make acquiring sufficient
moisture difficult; and the heat created and
trapped in urban areas by automobiles,
asphalt, and concrete creates a higher
demand for water by urban trees.

Summary

Climate change, atmospheric change and

pollution, and natural disasters have real and

Map Data Sources

FIGURE 3c-2: US Global Change Research Program 2000

FIGURE 3c-3: NOAA Coastal Services Center

FIGURE 3c-4: Fuhrmann and Konrad 11 2010
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Glossary

atmospheric deposition. Occurs when pollutants are transferred from the air to the earth's surface.

cation. An ion or group of ions having a positive charge and characteristically moving toward the negative electrode
in electrolysis.
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eutrophication. An increase in the concentration of chemical nutrients in an ecosystem to an extent that increases
the primary productivity of the ecosystem.

tropical cyclone. An intense low-pressure system typically associated with high winds, flooding due to storm surge,
and intense rainfall, and thunderstorms. Tropical cyclones are broken into three categories based on sustained
wind speeds: tropical depression, tropical storm, and hurricane.

151



Chapter 4. Enhancing the Benefits of North
Carolina's Forests

152
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4.a.

Forest Industry Employment

Key Findings

North Carolina’s forest products industry consists of more than 2,500 establishments with
about 80,000 workers. The industry has a payroll exceeding $3 billion, contributes more than
$6 billion to the state's gross product, and provides more than $28 billion in economic benefit.
The industry typically ranks as one of the top two in the North Carolina manufacturing
economy.

Even as the number of manufacturing sector jobs increased and wage growth improved in
North Carolina between 2000 and 2008, forest industry related jobs and wage growth declined.

Employment declined in the Furniture and Related Product Manufacturing and Wood Products
Manufacturing sectors between 1999 and 2008. These sectors are largely responsible for the
overall decline in forest industry related jobs. Among the hardest hit were sawmills and veneer
and plywood facilities.

Between 1990 and 2008, employment increased for select subsectors that focus on millwork,
cabinetry, and gathering of forest products.

Forest industry related job growth is negative in every Economic Development region within
North Carolina.

Between 1990 and 2008, average growth in forestry industry related wages lags behind the
growth of private industry wages overall. Since 2000, private industry wage growth has been
positive while forest industry related wage growth has been declining.

From 1999 to 2008, nearly 200 logging establishments were lost, a 33 percent decline from an
average of 703 establishments in the decade from 1990 to 2000.

More data is needed to fully understand North Carolina’s logging industry.

More data is needed to fully understand North Carolina's niche markets, such as pine straw
raking, herbal and floral plant collection, and edible and culinary forest product collection and
production.

Introduction Furniture and Related Product

Manufacturing. North Carolina has 2,562
When calculating the impact of the forest forest products industry manufacturing
products industry on the North Carolina facilities employing 82,000 people. Total
economy, economists have traditionally wages are $3.1 billion, and the value of
aggregated four North American Industry shipments $18.3 billion. The total annual
Classification System (NAICS) sectors: economic benefit of the forest products
Forestry and Logging, Wood Product industry is estimated to be $28.5 billion
Manufacturing, Paper Manufacturing, and (Ashcraft, 2009).
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This assessment also includes a fifth NAICS
sector: Support Activities for Agriculture
and Forestry. The aggregate of all five
sectors is referred to as “forest industry
related.”

Forest Industry Related
Employment

Labor statistics for North Carolina are
provided by the NC Employment Security
Commission (NCESC). In 2008, about
77,000 people worked in forest industry
related occupations (FIGURE 4a-1). The
Furniture and Related Product
Manufacturing sector is the largest
employment sector with 40,000 jobs in
2008. Wood Product Manufacturing is the
next largest with approximately 20,000 jobs.
The Paper Manufacturing sector contributed
another 12,000 jobs, and the Agriculture and
Forestry Support Activities and Forestry and
Logging sectors added an additional 5,000
jobs (FIGURE 4a-2).

Overall employment in forest industry
related jobs is contracting faster than the
average for all private industries in North
Carolina (TABLE 4a-1). From 1990 to 2008,
forest industry related employment declined
at an average annual rate of 1.7 percent.
During this same time period, all private
industry in North Carolina increased at an
average annual rate of 1.5 percent. From
1990 until 1999, forest industry related
employment grew; however, this trend
reversed during the period from 1999 to
2008, and jobs were lost at the average
annual rate of 4.7 percent. Private industry
jobs continued to grow during this same
time period.

To fully appreciate the forest industry
employment picture in North Carolina, the
individual industry sectors must be
examined. Of the five sectors comprising the
related forest industries, employment

changes in the Furniture and Related
Product Manufacturing and the Wood
Products Manufacturing sectors are largely
responsible for the decline in overall
employment (FIGURE 4a-2).

Furniture and Related
Manufacturing

In 1990, the North Carolina furniture
industry employed more than
80,000workers. By 2008, this number was
reduced by half, an average annual decline
of 3 percent. More recently, from 2000 to
2008, the rate of decline more than doubled
to 7 percent annually.

During the same period, growth in
employment was enjoyed by the “custom
architectural woodwork and millwork”
subsector (5.6 percent annually) and the
“wood Kitchen cabinets and countertops”
subsector (4.4 percent annually). Growth in
these subsectors exceeded the average
annual growth of all private industries,
which had an average annual growth rate of
1.5 percent (TABLE 4a-1).

Wood Product Manufacturing

North Carolina’s wood product
manufacturing industry employed more than
30,000 workers at its peak in 1999. In 2008,
the industry employed only 20,000, a 31
percent decline. Overall the Manufacturing
industry employment declined slightly (0.5
percent annually) while wood products
manufacturing employment declined 3.4
percent annually.

As shown in TABLE 4a-1, nearly every sub-
sector within the Wood Product
Manufacturing sector has declined in North
Carolina from 1990 to 2008. The two
exceptions are “engineered wood member
manufacturing” and “other millwork
(including flooring).” Sawmills are among
the hardest hit subsectors.
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FIGURE 4a-1. North Carolina forest industry related and private industry jobs, 1990 — 2008.
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FIGURE 4a-2. Forest industry related employment trends by NAICS sector, 1990 — 2008.
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a. Forest Industry Employment

TABLE 4a-1.—NC forest industry related employment and wages average annual growth rate (%) by NAICS
sector, 1990 - 2008

NAICS Industry Sector and Subsectors Average Annual Average Annual Wage
Code Employment Growth (%) Growth (%)
113 Forestry and Logging -1.4% 2.5%
113310 Logging -1.3% 2.2%
113110 Timber Tract Operations 0.2% 7.2%
113210 Forest Nursery/Gathering Forest Products 7.2% 10.1%
115 Agriculture & Forestry Support Activity 4.8% 12.9%
115310 Support Activities for Forestry 1.3% 5.9%
321 Wood Product Manufacturing -0.5% 2.6%
321114 Wood Preservation -3.3% 0.1%
321912 Cut Stock, Resawing Lumber, and Planing -3.3% -1.0%
321212 Softwood Veneer & Plywood -2.3% 1.2%
Manufacturing
321211 Hardwood Veneer & Plywood -2.0% 1.0%
Manufacturing
321113 Sawmills -1.6% 1.7%
321999 Miscellaneous Wood Product -1.0% 3.7%
Manufacturing
321920 Wood Container and Pallet Manufacturing -0.4% 1.8%
321219 Reconstituted Wood Product -0.2% 3.0%
Manufacturing
321213 Engineered Wood Member Manufacturing 0.6% 7.2%
321918 Other Millwork (including Flooring) 1.7% 5.7%
322 Paper Manufacturing 1.5% 5.1%
322110 Pulp Mills* -9.5% -5.5%
322213 Setup Paperboard Box Manufacturing -7.6% -4.3%
322121 Paper (except Newsprint) Mills -4.2% -2.2%
322214 Fiber Can, Tube and Drum Manufacturing -3.4% -0.2%
322130 Paperboard Mills -1.9% 0.7%
322211 Corrugated/Solid Fiber Box Manufacturing 0.0% 3.0%
322212 Folding Paperboard Box Manufacturing 0.7% 3.3%
337 Furniture and Related Product Mfg -3.0% 0.3%
337122 Nonupholstered Wood Household -6.4% -3.5%
Furniture
337211 Wood Office Furniture Manufacturing -5.9% -2.3%
337121 Upholstered Household Furniture Mfg -1.0% 1.6%
337110 Wood Kitchen Cabinets and Countertops 4.4% 8.9%
337212 Custom Architectural Woodwork & 5.6% 13.3%
Millwork
Multiple All Forestry Related Industries? (3 digit -1.7% 1.7%
NAICS)
Multiple All Private Industries (3 Digit NAICS) 1.5% 5.5%

1Pulp Mill parameters are from 2001 to 2008. No data available from 1990 to 2000.
Zupl Forestry Related Industries" includes NAICS Codes 113, 115, 321, 322, 337.

Source: NCSEC, 1990 - 2008
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Paper Manufacturing

Employment in the Paper Manufacturing
sector has been increasing since 1990 at an
average annual rate of 1.5 percent. In 2008,
about 12,000 people were employed, a 26
percent increase from 1990. From 1999 to
2008, among the Paper Manufacturing
subsectors, positive employment growth
occurred in the “folding paperboard box
manufacturing” and “corrugated/solid fiber
box manufacturing” subsectors. Negative
employment growth is occurring in both
“pulp mills” and “paper mills,” among other
subsectors during the same period.

Forestry and Logging

Employment in the Forestry and Logging
sector declined at an average annual rate of
1.4 percent from 1990 to 2008. However,
between 1997 and 2008, the annual rate of
decline accelerated to 2.9 percent. The
logging subsector, with an average annual
decline of 4.8 percent from 1998 to 2008,
was largely responsible for the overall
decline in employment in this sector.

Data fully describing North Carolina’s
logging subsector is limited to data from the
NC Employment Security Commission,
which indicates that from 1990 to 1999, the
total number of logging establishments
increased. From 2000 to 2008, however, a
significant decline occurred (33 percent),
with nearly 200 lost from the previous
decade’s average of 703 (FIGURE 4a-3).

FIGURE 4a-4 shows the distribution of
logging contractors who are currently
registered as ProLoggers with the North
Carolina Forestry Association (NCFA), a
fair proxy for the distribution of logging
contractors in the state.

In 2008, the combined wage amount for
forest industry related occupations was $2.7
billion (FIGURE 4a-5). The Furniture and
Related Product Manufacturing sector had
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the highest payroll at $1.3 billion. The
Wood Product Manufacturing and Paper
Manufacturing sectors ranked second and
third respectively, with $668 million and
$603 million. The Agriculture and Forestry
Support Activity and Forestry and Logging
sectors contributed an additional $144
million in payroll (FIGURE 4a-6).

Wage growth varied by the five sectors
(TABLE 4a-1). In the Forestry and Logging
sector, overall growth averaged 2.5 percent
per year with the largest increase occurring
in the “forest nursery/gathering forest
products” subsector, which experienced an
average annual increase of 10.1 percent
from 1990 to 2008. The “timber tract
operations” subsector had 7.2 percent
average annual wage growth, while the
“logging” subsector wage growth averaged
2.2 percent annually from 1990 to 2008. The
12.9 percent annual growth rate for wages in
the Agriculture and Forestry Support
Activity sector was carried primarily by
nonforestry related agriculture activities.
The “support activities for forestry”
subsector did, however, experience a 5.9
percent average annual increase in wages,
which exceeded the 5.5 percent average
annual growth rate for all private industry
during 1990 to 2008. Growth rates for wages
in the Wood Product Manufacturing sector
were positive for all subsectors except the
“cut stock, resawing lumber, and planing”
subsector. Only two subsectors experienced
wage growth that exceeded the average for
all private industry in North Carolina: the
“engineered wood member manufacturing”
subsector, with 7.2 percent average annual
growth in wages, and the “other millwork
(including flooring)” subsector, with 5.7
percent average annual growth. Overall,
growth rates for wages in the Paper
Manufacturing sector were positive at an
average annual rate of 5.1 percent from 1990
to 2008. Positive growth was carried largely
by nonprimary processing facilities, such as
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FIGURE 4a-3. Total number of logging establishments in North Carolina by year, 1990 — 2008.
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FIGURE 4a-4: North Carolina certified prologgers by county.
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FIGURE 4a-5. Forestry industry related and private industry wages in North Carolina by year, 1990 — 2008.
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the “corrugated/solid fiber box
manufacturing” and “folding paperboard
box manufacturing” subsectors. Annual
declines in wage growth were experienced
by primary processing facilities, such as
pulp (minus 5.5 percent) and paper mills
(minus -2.2 percent). Paperboard mills did
experience positive growth as well. From
1990 to 2008, overall growth was positive at
0.3 percent annually. The largest gains were
experienced by the “custom architectural
woodwork and millwork” (13.3 percent
average annual growth in wages) and “wood
kitchen cabinets and countertops” (8.9
percent).

Map Data Sources

FIGURE 4a-4: NC Forestry Association 2009

References and Sources Cited

Summary

Both employment and wages in the forest
industry related job sector are declining. The
number of logging enterprises statewide also
appears to be in decline. There are small
sub-sectors with positive growth (such as
kitchen cabinets and custom architectural
millwork), but the available data indicate
that the forest industry contribution to North
Carolina’s economy, while still strong, is not
what it once was.

Ashcraft, D. 2009. Personal communication. Raleigh: NC State University, College of Natural Resources, Office of
the Executive Director of Development and College Relations.

NC Forestry Association, 2009. Personal communication. Raleigh, NC: Author.

NC Employment Security Commission (NCESC). 1990 — 2008. Quarterly census of employment and wages
(QCEW). Accessed via the Demand Driven Data Delivery System. Raleigh: NCESC, Labor Market
Information Division. Online: http://esesc23.esc.state.nc.us/d4/QCEWSelection.aspx

Glossary

forest products industry. A term used commercially that encompasses the NAICS sectors and subsectors defined

for forestry.

forest industry related. The term used in this report to encompass the NAICS sectors defined below.

NAICS. The North American Industry Classification System is used by government agencies and business to
classify business establishments according to type of economic activity in the United States, Canada, and
Mexico. The following NAICS sectors comprise what we refer to in this report as “forest industry related.”

NAICS Sector 113 — Forestry and Logging. Industries in the Forestry and Logging subsector grow and harvest
timber on a long production cycle (i.e., of 10 years or more). Long production cycles use different production
processes than short production cycles, which require more horticultural interventions prior to harvest,
resulting in processes more similar to those found in the Crop Production subsector. Consequently, Christmas
tree production and other production involving production cycles of less than 10 years are classified in the

Crop Production subsector.
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NAICS Sector — 115 Support Activities for Agriculture and Forestry. Industries in the Support Activities for
Agriculture and Forestry subsector provide support services that are an essential part of agricultural and
forestry production. These support activities may be performed by the agriculture or forestry producing
establishment or conducted independently as an alternative source of inputs required for the production process
for a given crop, animal, or forestry industry. Establishments that primarily perform these activities
independent of the agriculture or forestry producing establishment are in this subsector.

NAICS Sector — 321 Wood Product Manufacturing. Industries in the Wood Product Manufacturing subsector
manufacture wood products, such as lumber, plywood, veneers, wood containers, wood flooring, wood trusses,
manufactured homes (i.e., mobile homes), and prefabricated wood buildings. The production processes of the
Wood Product Manufacturing subsector include sawing, planing, shaping, laminating, and assembling of wood
products starting from logs that are cut into bolts, or lumber that then may be further cut, or shaped by lathes or
other shaping tools. The lumber or other transformed wood shapes may also be subsequently planed or
smoothed, and assembled into finished products, such as wood containers. The Wood Product Manufacturing
subsector includes establishments that make wood products from logs and bolts that are sawed and shaped, and
establishments that purchase sawed lumber and make wood products. With the exception of sawmills and
wood preservation establishments, the establishments are grouped into industries mainly based on the specific
products manufactured.

NAICS Sector — 322 Paper Manufacturing. Industries in the Paper Manufacturing subsector make pulp, paper, or
converted paper products. The manufacturing of these products is grouped together because they constitute a
series of vertically connected processes. More than one is often carried out in a single establishment. There are
essentially three activities. The manufacturing of pulp involves separating the cellulose fibers from other
impurities in wood or used paper. The manufacturing of paper involves matting these fibers into a sheet.
Converted paper products are made from paper and other materials by various cutting and shaping techniques
and includes coating and laminating activities.

NAICS Sector — 337 Furniture and Related Product Manufacturing. Industries in the Furniture and Related Product
Manufacturing subsector make furniture and related articles, such as mattresses, window blinds, cabinets, and
fixtures. The processes used in the manufacture of furniture include the cutting, bending, molding, laminating,
and assembly of such materials as wood, metal, glass, plastics, and rattan. However, the production process for
furniture is not solely bending metal, cutting and shaping wood, or extruding and molding plastics. Design and
fashion trends play an important part in the production of furniture. The integrated design of the article for both
esthetic and functional qualities is also a major part of the process of manufacturing furniture. Design services
may be performed by the furniture establishment's work force or may be purchased from industrial designers.
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4.b.

Timberland Property Values

Key Findings

= Timberland values in the South increased steadily between 1996 and 2007, nearly doubling
between 2003 and 2007. Factors contributing to this increase included land divestitures by
integrated forest products companies, the corresponding purchase or transfer of these
timberlands by TIMOs, REITs, and other investors, and a general increase in land prices.

= Former industry timberlands are now owned primarily by TIMOs and REITs, and not by
vertically integrated forest product companies.

= A gap in knowledge exists that could be filled with a data based analysis of nonindustrial
private forestland value trends in North Carolina.

Introduction secure their supply of raw materials. As the
forest products industry grew in North
The information on timberland values Carolina, large, publicly held, vertically
reported here reflects prices for the entire integrated forest products companies
South rather than values specific to North developed. These companies, such as
Carolina as many large timberland Georgia-Pacific, International Paper, Union
transactions include tracts of land in several Camp, Federal Paper Board, Champion
states. Tract-specific price evaluations are International, and Weyerhaeuser, owned
most commonly conducted by land hundreds of thousands of acres of
appraisers using comparable sales and are timberland in North Carolina to support their
generally not available to the public. Despite various manufacturing facilities, often a
the lack of available public data specific to combination of sawmills, pulp mills, or
North Carolina, timberland price trends paper mills.
throughout the South are representative. The 1990s saw considerable consolidation
Timberland prices have risen fairly steadily of these companies, and a shift in market
since the mid-1990s, with the value of pressures began to motivate these large
Southern U.S. timber properties companies to separate their timberland
approximately doubling over this time holdings from their manufacturing base. At
(FIGURE 4b-1). Two factors appear to be the same time, timberlands became popular
driving this increase: land divestitures by as an investment class for institutional
integrated forest products companies and a investors, such as pension funds and
general increase in land prices. insurance companies. Just since 2006, more
than 8 million acres of timberland have
Land Divestitures by Integrated changed hands across the South in
Forest Products Companies transactions exceeding 100,000 acres each in
size. The sellers in 2006 and early 2007
Since the 19™ century, sawmills have often were almost exclusively traditional,
owned large tracts of timberlands to help integrated forest products firms. The buyers
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FIGURE 4b-1. Southeastern timberland sales, weighted average price per acre, 1996 — 2007.
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were timberland investment management
organizations (TIMOs), real estate
investment trusts (REITS), private investors
and land buyers, and conservation groups
such as The Nature Conservancy (James W.
Sewall Company, 2008).

This trend has produced a fundamental shift
in timberlands ownership, now dominated
by organizations and owners focused on
extracting value from their timber assets
rather than consuming timber to
manufacture lumber and produce paper. The
implications of this trend for North Carolina
are not yet completely clear.

Land Prices in General—The
Nonindustrial Private Forestland
Owner

In addition to a shift in the industrial
timberlands base, the nonindustrial private
forestland owner (NIPF) has seen an
increase in timberland values as well.
Incorporated in the price of land is the
anticipated future use of the land and its
resources. Timber management has
historically been considered a residual land

2003
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use (Wear and Newman, 2004). As the
population centers of North Carolina
expand, forestland is being converted to
other uses of higher value than forestry, and
the value of land is rising accordingly.
Forestland is being sold into the residential
and second home markets at per acre prices
well above traditional timberland prices.
With this increase in timberland prices, the
likelihood of using land for long-term timber
management decreases as NIPF owners see
better economic returns by selling to
developers.

North Carolina’s Forestry Present-
Use Value (PUV) Program

“Qualified North Carolina owners of
soundly managed commercial forestland
have enjoyed property tax reductions since
1974 through the state’s forestry present-use
property tax program. However, tax savings
via this program vary widely across the
state. First, tax rates differ from county to
county. Second, in urban counties, there is
often a wide difference between market
value (which reflects the highest-priced and
best use of property) and the use value of
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property on which a timber crop is growing.
In rural areas, the difference between market
value and use value is often slight.
Therefore, forestland owners in urban
counties may see the greatest savings.

Third, the program, detailed in N.C. General
Statutes 105-277.2 through 105-277.7, is
still evolving. Numerous legislative changes,
court decisions, and property tax
commission rulings have altered it over the
years. (Hamilton and Bardon, 2007)”

The major provisions of the North Carolina
Forestry PUV program and the steps that
landowners must follow to qualify for the
tax savings are outlined in a North Carolina
Cooperative Extension Service “Woodland
Owner Note” titled “North Carolina’s
Forestry Present-Use Property Tax
Program”
(http://www.ces.ncsu.edu/nreos/forest/pdf/
WON/won40.pdf).

The program has been widely utilized by
forest landowners and has enabled many to
retain their property in productive
timberland rather than selling or converting
it to another land-use. Based on the
program’s requirement of a forest
management plan, many landowners who
would otherwise not come in contact with
forestry professionals have been reached.
North Carolina county tax offices have some
latitude in implementing their forestry PUV
program. According to the North Carolina
Department of Revenue (NCDOR), key
elements in a written plan for a sound
forestland management program include:

e Management and landowner
objective statement
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e Location map and/or photo

e Forest stand(s) description/inventory
and stand management
recommendations

e Regeneration and harvest methods
and dates

e Regeneration technique

The NCDOR website
(http://www.dor.state.nc.us/downloads/prop
erty.html) maintains a “Present Use Value”
section where landowners may access the
following forms that are critical to
understanding and participating in the
forestry PUV program:

e Form AV-4 (“North Carolina
General Statutes Pertaining to
Present-Use Value Assessment and
Taxation of Agricultural,
Horticultural, and Forestlands™)

e Form AV-5 (“Application for
Agriculture, Horticulture, and
Forestry Present-Use Value
Assessment”)

Summary

Until the recent economic downturn,
undeveloped land prices in North Carolina,
including forestland, were steadily rising on
a per acre basis. This trend was very
appealing to all types of forestland
ownerships. There may be some leveling of
the demand for development land with the
current soft economy, which would bode
well for maintaining land as forestland.
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4.c.

Timber Stumpage Values

Key Findings

Pine sawtimber prices have been declining since 2000, largely due to declines in eastern North
Carolina pine sawtimber stumpage values.

Since 1993, the average statewide pine pulpwood stumpage price has been slowly declining,
driven largely by the decline in western North Carolina pulpwood stumpage prices.

Except for hardwood pulpwood, eastern North Carolina stumpage prices traditionally exceed
western North Carolina stumpage prices for pine sawtimber, pine pulpwood, and mixed
hardwood sawtimber.

Except for pine sawtimber, eastern North Carolina stumpage prices are below the South’s
regional average for pine pulpwood, mixed hardwood sawtimber, and hardwood pulpwood,
while western North Carolina stumpage prices are all below statewide averages.

Pine pulpwood stumpage prices have traditionally been significantly higher than hardwood
pulpwood prices. In eastern North Carolina, that trend continues with the gap between pine
and hardwood prices averaging around $7 per cord. In western North Carolina, hardwood
stumpage prices caught up with pine stumpage prices around 2002, and frequently were higher
than pine pulpwood prices from 2002 to 2008.

Data is needed to assess stumpage value trends for higher grade hardwood sawtimber, by
species.

Total stumpage value averaged over an 8-year period from 2001 to 2008 tended to be greater
in the eastern counties of North Carolina. This difference in values between east and west can
be related to various factors, including markets, species, urbanization, and infrastructure.

Pine Sawtimber Carolina stumpage prices for pine sawtimber
are generally lower. From 1976 to 2000,

An analysis of the pine sawtimber stumpage pine sawtimber stumpage prices in North

price trends from 1999 to 2008 indicates that Carolina have increased (FIGURE 4c-2).

since their peak in 2000, average statewide

stumpage prices have been declining at Pine Pulpwood

about 1.2 percent annually while South-wide o

stumpage prices have declined at 0.8 percent The overall trend in pine pulpwood

annually (FIGURE 4c-1). Regionally, eastern stumpage from 1976 to 2008 was an

North Carolina pine sawtimber stumpage Increase In prices. Between 1976_and 199_3,

prices have traditionally been higher than the prices increased sharply, particularly in

western North Carolina stumpage prices. the'western counties of North _Carollna,

Eastern North Carolina stumpage prices for which saw an average annual increase of 8.6

pine sawtimber are generally higher than percent. _Eastern prices increased during this

South-wide averages, while western North same period, but at the lower rate of 4.9
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FIGURE 4c-1. Pine sawtimber stumpage price history, 1999 — 2008.
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FIGURE 4c-2. Average pine sawtimber stumpage prices by NC region and statewide, 1976-2008.
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percent (FIGURE 4c-3). However, there have
been some periods of negative growth.

Since 1993, average statewide stumpage
prices have been slightly declining, with
eastern prices nearly flat at 0.9 percent
annual growth, and western prices
decreasing at 1.8 percent annually (FIGURE
4c-4). Beginning around 1999, eastern North
Carolina prices have remained flat while
western North Carolina stumpage prices
halved their rate of decline to 0.9 percent.
Both eastern and western pine pulpwood
stumpage prices are lower than South-wide
averages (FIGURE 4c-5).

Hardwood Pulpwood

Hardwood pulpwood stumpage prices have
been increasing since 1976. Both eastern
and western North Carolina stumpage prices
have increased at an average annual rate of
around 7 percent. The greatest rate of
increase occurred between 1976 and 1993.
During this period, eastern and western
hardwood pulpwood stumpage values
increased at an average annual rate of 10.1
and 11 percent respectively (FIGURE 4c-6).

Since 1993, the rate of increase has slowed
to around 1.7 percent annually for both
regions of North Carolina (FIGURE 4c-7).
Western stumpage values are historically

higher than eastern North Carolina stumpage
values, and both regions are below the
South-wide average for hardwood pulpwood
(FIGURE 4c-8). Since 1999, South-wide
stumpage prices for hardwood have been
increasing at an average annual rate of 5.3
percent, while North Carolina’s average
statewide stumpage prices have been
increasing at an annual rate of only 3.4
percent.

Mixed Hardwood Sawtimber

North Carolina’s stumpage prices for mixed
hardwood sawtimber can be highly variable
(FiGurE 4c¢-9). Prices have been increasing

since 1976, but have leveled off since 2001.

Since 1999, western North Carolina
stumpage prices are increasing, but at only
0.3 percent annually (FiGure 4c-10). Eastern
North Carolina prices during this same time
period have been increasing at an average
rate of 1.25 percent annually, while South-
wide prices were increasing at an average
annual rate of 2.7 percent. From 1999 to
2006, stumpage prices for mixed hardwood
have been generally higher than the South-
wide average, but recently prices eroded
(2007 and 2008) to below the South-wide
average.

FIGURE 4c-3. Pine pulpwood stumpage price history, 1976 — 2008.
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c. Timber Stumpage Values.

FIGURE 4c-4. Eastern versus western NC pine pulpwood prices.
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FIGURE 4c-6. Hardwood pulpwood stumpage prices history, 1976 to 2008.

——Eastern, NC

——\Western, NC

Dollars per cord ——State-wide
Average

ORI P o

1976

M~ j=o] ='e] w o)) [e2] o o

[e2] [*2] [o7] [o3] (o)) (o)) D o o o

— - bl - - -— — od o od
Year

Source: Timber Mart-South, 2009

Collarsper cord

$18.00
$16.00
$14.00
$12.00
$10.00
$8.00
$6.00
$4.00
$2.00

50.00

FIGURE 4c-7. Eastern versus western NC hardwood pulpwood prices.

N

hv/v\_/\v/ LN/

]
SVAANT e

X b —Western, NC

i

~<T

RRERE

1976
1978
1980
1982
1984
1986
1988
1990
1992
1994
1996
1998

Source: Timber Mart-South, 2009

170



c. Timber Stumpage Values.

FIGURE 4c-8. Hardwood pulpwood stumpage price history, 1999 to 2008.
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FIGURE 4c-9. Average mixed hardwood sawtimber stumpage prices by NC region and statewide, 1976-2008.
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FIGURE 4c¢-10. Mixed hardwood sawtimber stumpage price history, 1999 to 2008.
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Hardwood and Softwood Pulpwood
Gap

Pine pulpwood stumpage prices have
traditionally been significantly higher than
hardwood pulpwood prices. In eastern North
Carolina, that trend continues with the gap
between pine and hardwood prices
averaging around $7 per cord (FIGURE 4c-
11).

In western North Carolina, the situation is
different. From 1976 to around 1993, pine
pulpwood enjoyed a significant price
differential over hardwood pulpwood.
Beginning in 1993, the stumpage value of
pine pulpwood began eroding at the average
rate of 1.8 percent annually, while hardwood
pulpwood increased at an average rate of 1.6
percent. As a result, hardwood stumpage
prices caught up with pine stumpage prices
around 2002, and have frequently been
higher than pine pulpwood prices in the
period since then (FIGURE 4c-12).
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Economic Value of Timber
Stumpage to North Carolina
Landowners

The NC Cooperative Extension Service
publishes an annual report that estimates the
annual income from North Carolina timber
harvested and delivered to mills. The data
are calculated by combining county-level
timber product output data provided by the
Southern Research Station, USDA Forest
Service, with timber stumpage and delivered
prices from Timber Mart—South.

FIGURE 4c-13 depicts the 8-year average of
county-level stumpage prices in North
Carolina. Primary wood-using facilities are
also displayed to help correlate stumpage
values with the number and type of facilities
in the drain area. Total stumpage value
averaged over an 8-year period from 2001 to
2008 tended to be greater in the eastern
counties of North Carolina. This difference
in values between east and west can be
related to various factors, including markets,
species, urbanization, and infrastructure.
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FIGURE 4c-11. Eastern NC pulpwood price comparison, pine versus hardwood, 1976 — 2008.
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FIGURE 4c-12. Western NC pulpwood price comparison, pine versus hardwood, 1976 — 2008.
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FIGURE 4c-13. NC 8-year average of total stumpage value by county and wood-using mills, 2001 — 2008.
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Summary

Stumpage prices in North Carolina have
generally increased for all products since
1976, with the prices for pine sawtimber and
mixed hardwood sawtimber leveling off
since around 2000. Pine pulpwood prices
began declining around 1993. Eastern North
Carolina prices for pine sawtimber, pine
pulpwood, and mixed hardwood sawtimber
are usually higher than western North
Carolina stumpage prices and generally
higher than South-wide stumpage prices,
except for pine pulpwood. Hardwood
pulpwood prices in western North Carolina
usually exceed eastern North Carolina

Map Data Sources

FIGURE 4c-13: USDA Forest Service
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hardwood pulpwood prices, but both are
usually lower than the South-wide price.
The gap between eastern North Carolina
pine pulpwood prices and eastern North
Carolina hardwood pulpwood prices is fairly
consistent at around $7 per cord. In western
North Carolina, the gap between pine
pulpwood and hardwood pulpwood starts to
close around 1993 until around 2002, when
hardwood pulpwood prices frequently
exceed pine pulpwood prices. Differences
in stumpage values between eastern and
western North Carolina can be attributed to
various factors, including markets, species,
urbanization, and infrastructure.
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4.d.

Primary Wood-Using Facilities

Key Findings

= By 2007 the number of primary processor wood-using facilities in North Carolina was less
than one-half of the number of facilities in 1990. Despite the large number of mills that have
closed, however, total production from roundwood for all products and species has remained

relatively flat since 1990.

= Secondary manufacturing was not evaluated for the assessment.

= Exporting opportunities for the forest products industry were not examined for this resource

assessment.

Introduction

The wood products industry is a major
contributor to North Carolina’s
manufacturing economy. In 2008 the
industry had about 2,562 companies
employing 82,780 people, a payroll of $3.1
billion, and shipping products valued at
$18.3 billion (Ashcraft, 2009). The majority
of these companies are small, employing
fewer than 100 people. The industry can be
divided into primary and secondary
processors. This section focuses on the
primary processing facilities, which are
surveyed on a biennial cycle by the NC
Division of Forest Resources (NCDFR), in
cooperation with the Southern Research
Station of the USDA Forest Service. The
surveys complement the Forest Inventory
and Analysis periodic inventory of volume
and removals from the state’s timberlands.
They are conducted to determine the amount
and source of wood sales and annual timber
product drain, by county, and to determine
interstate and cross-regional movement of
industrial roundwood.

176

Primary Processing Facilities

Primary processing facilities are those wood
processors that process roundwood in log or
bolt form or as chipped roundwood. FIGURE
4d-1 shows the distribution of mills
operating in 2007.

In 1990, North Carolina had a total of 366
primary processors. This included 308
sawmills, 32 veneer mills, eight pulp mills,
five composite panel mills, and 13 other
industrial mills, such as pole and piling and
firewood producers. Since 1990, North
Carolina has been steadily losing its primary
processing manufacturing facilities, with an
average annual decline of 4.7 percent for all
mill types. By 2007, North Carolina had
only 163 mills, a 55 percent decrease over
17 years. TABLE 4d-1 describes the decline
in primary wood-using plants by type of mill
from 1990 to 2007.

In 2007, North Carolina’s primary
processors received 714.1 million cubic feet
of roundwood. The productive output for all
primary processing facilities was 728.4
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FIGURE 4d-1. NC primary wood-using mills, 2007.
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TABLE 4d-1.—Primary wood-using facilities in North Carolina by mill type and percent change, 1990 — 2007

Year Percent (%)  Annual
Change percent
S &8 3 8 & &8 3 8 & = 1990 to (%)
MillTyjpe < 2 & 2 & & &8 & & < 2007 change
Sawmill 308 306 275 273 243 240 215 204 153 136 -78 -4.6
Veneer 3229 27 27 23 24 20 18 14 14 -86 -5.1
Pulp 8 8 8 8 7 7 7 6 6 6 -35 2.1
Cogf]ce’f'te 5 4 4 4 3 3 3 3 3 2 71 42
Other 13 10 8 8 4 4 4 4 4 5 -146 -8.6
Allmills 366 357 322 320 280 278 249 235 180 163 -79 -4.7
Source: Cooper, and Mann, 2009
million cubic feet, the lowest output since hardwood and softwood declined at the
1990. However, despite the large number of average annual rate of 1.3 percent. Both
mills that have closed since 1990, total softwood and hardwood production had
production from roundwood for all products positive annual growth from 1990 to 1997.
and species has been relatively flat from ]
1990 to 2007 (FIGURE 4d-2). From 1990 to Sawmills
1997, total production increased at the In 2007, North Carolina had 136 sawmills, a
average annual rate of 1.8 percent; whereas net loss of 17 mills since 2005 and only 44
from 1997 to 2007, total production of both percent of the number of sawmills operating
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FIGURE 4d-2. Wood-using facilities and total roundwood production by year in North Carolina, 1990 — 2007.
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in 1990. On an annual basis, North Carolina
is losing sawmills at an average rate of 4.6
percent (TABLE 4d-1). The piedmont has the
most sawmills of any survey unit with 61,
followed by the mountains with 40, the
northern coastal plain with 19, and the
southern coastal plain with 16. Twenty-four
sawmills are classified as large, capable of
producing more than 20 million board feet
of product. Of the 24 large mills, 11 are
located in the piedmont, six each in the
northern and southern coastal plain, and one
in the mountains. About 79 percent of the
small and medium sized sawmills are
located in either the mountains or the
piedmont (TABLE 4d-2).

—— Total Production

Small to medium mills outnumber the large
mills, but the large sawmills produce
considerably more output. Of the mills
operating in 2007, 24 percent had receipts of
less than 1 million board feet and 60 percent
had receipts less than 10 million board feet.
Fifty-five sawmills (40 percent) had receipts
greater than 10 million board feet. However,
those 55 sawmills accounted for 90 percent
of saw log receipts.

In 2007, total roundwood receipts at the 136
sawmills were 374.4 million cubic feet and
accounted for 52 percent of North Carolina’s
total receipts for primary processors
(FIGURE 4d-3). Softwood represented 71
percent of total roundwood receipts, while

TABLE 4d-2.—Number of sawmills by size and survey unit, 2007

Size of Sawmill Mountains  Piedmont  Northern Coastal Plain  Southern Coastal Plain Total
Small (0-5 mmbf) 24 28 6 7 65
Medium (5-20 mmbf) 15 22 7 3 47
Large (>20 mmbf) 1 11 6 6 24
All Plants 40 61 19 16 136

Source: Cooper and Mann, 2009
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FIGURE 4d-3. Number of North Carolina wood-using facilities and total roundwood sawlog production by
year, 1990 -2007.
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hardwood comprised the remainder.

On the output side, saw logs accounted for
48 percent of the state's total roundwood
output. In 2007, North Carolina sawmills
produced 348.4 million cubic feet of wood
products. Softwood output was 244.6
million cubic feet, while hardwood output
was 103.7 million cubic feet. From 1990 to
2001, total saw log production increased at
an average annual rate of 2.4 percent.
However, from 2001 to 2007, total
production declined at an average annual
rate of 3.4 percent (FIGURE 4d-2). On a
species basis, softwood output increased
from 1990 to 2001 and then began to decline
at an average annual rate of 3.4 percent.
Hardwood production increased from 1990
to 1999 then began a slow decline of 2.2
percent annually.

In 2007, North Carolina retained 94 percent
of its saw log production for in-state
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manufacturing. Saw log imports, at 46
million cubic feet, exceeded exports by 26
million feet in 2007, making North Carolina
a net importer of saw logs.

Pulp Mills

Six pulp mill facilities were operating and
receiving roundwood in 2007, two fewer
than in 1990. Four of North Carolina’s six
pulp mills are located in the coastal plain,
three in the northern counties and one in the
southern counties. The mountainous western
part of the state has two pulp mills. No pulp
mills are located in the North Carolina
piedmont.

In 2007, total pulpwood receipts for the six
mills were 245 million cubic feet,
accounting for 34 percent of the total
receipts for all primary processors in North
Carolina. Softwood accounted for 63
percent, or 155 million cubic feet of
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receipts. Hardwood accounted for 37
percent, or 90 million cubic feet of receipts.

Total output was 280 million cubic feet, 38
percent of the total output for North
Carolina. Softwood accounted for 151
million cubic feet of output, while hardwood
accounted for 129 million cubic feet.

The loss of pulp mills has an immediate
impact on the total receipts and output of the
remaining facilities, unlike North Carolina’s
sawmill industry, which mitigates the loss of
some sawmills by expanding, becoming
more efficient, or both. With each loss, as in
1997 and 2003, the overall consumption and
production of roundwood pulpwood suffers
(FIGURE 4d-4).

Seventy percent of the roundwood cut for
pulpwood was retained for processing by
NC pulp mills. Roundwood pulpwood
exports amounted to 85 million cubic feet,
while imports totaled 50 million cubic feet,

making North Carolina a net exporter of
roundwood pulpwood.

Composite Panel Mills

In 1990, North Carolina had five composite
panel manufacturing facilities. In 2007,
only two of these facilities remained. In
2007, the total roundwood receipts for the
state’s two composite facilities were 39
million cubic feet, or 5.5 percent of the total
receipts in North Carolina by primary
processors. Softwood accounts for 83
percent of the receipts, while hardwood
accounts for 17 percent.

Total mill output in 2007 was 45.7 million
cubic feet. From 1990 to 1997, total output
remained flat at around 34 million cubic
feet. Total output was about equal from both
hardwood and softwood production.
Beginning around 1994, hardwood
production began declining, at the average

FIGURE 4d-4. Number of NC wood-using facilities and total roundwood pulpwood production by year, 1990 —

2007.
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annual rate of 8.1 percent. In 1997, softwood
production began increasing at an annual
rate of 7.9 percent (FIGURE 4d-5).

Seventy-three percent of the composite
panel production was retained for processing
by NC mills. Exports amounted to 12.2
million cubic feet, while imports totaled 5.9
million cubic feet, making North Carolina a
net exporter of roundwood used for
composite panels.

Veneer and Plywood Mills

In 1990, more than 30 veneer or plywood
mills were operating in North Carolina. By
2007, less than half of them remained in
operation. The piedmont, with seven mills,
has the most facilities, followed by the
southern coastal plain with four facilities,
the mountains with two, and the northern
coastal plain with one facility (FIGURE 4d-
6).

d. Primary Wood-Using Facilities

Total roundwood receipts in 2007 were 53.8
million cubic feet, or seven percent of the
total receipts in North Carolina by primary
processors. Softwood accounts for 60
percent of the receipts and hardwood 40
percent.

Total mill output in 2007 was 50.4 million
cubic feet. Total output declined at an
average annual rate of 1.5 percent from 1990
to 2007 (FIGURE 4d-6). Overall, hardwood
production has declined the most, at an
average annual rate of 2.8 percent from 1990
to 2007. Softwood production also declined,
but at a slower rate of 0.9 percent annually.

North Carolina retained 85 percent of its
veneer log production for processing at
veneer mills within the state. Imports
amounted to 10.7 million cubic feet, while
exports totaled 7.3 million cubic feet,
making North Carolina a net importer of
roundwood veneer logs.

FIGURE 4d-5. Number of NC wood-using facilities and total roundwood composite panel productions by
species and year, 1990 — 2007.
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FIGURE 4d-6: Number of NC wood-using facilities and total roundwood veneer log production by year, 1990 —

2007.
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Other Mills

Roundwood harvested for other industrial
uses (poles, posts, mulch, firewood, logs for
log homes, and all other industrial products)
were processed by five primary processing
facilities. Four facilities are located in the
North Carolina piedmont with one located in
the southern coastal plain. Total receipts at
these five facilities were 1.3 million cubic
feet in 2007, less than one-quarter of 1
percent of the total roundwood receipts for
North Carolina.

Roundwood output was 3.4 million cubic
feet. Softwood accounted for 70 percent of
the output, and hardwood accounted for 30
percent.
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North Carolina was a net exporter of
roundwood used for other industrial
products.

Summary

The number of total roundwood production
facilities in North Carolina has declined
steadily since 1990, although total
roundwood production has remained flat.
The state is a net exporter of roundwood for
pulp, panels, and other industrial uses, while
it is a net importer of veneer and sawlogs. It
is unclear what impact an increased demand
for pulpwood by bioenergy companies will
have on North Carolina’s primary
processing facilities.



d. Primary Wood-Using Facilities

Map Data Sources

FIGURE 4d-1: USDA Forest Service
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Glossary

composite panels. Roundwood products manufactured into chips, wafers, strands, flakes, shavings, or sawdust and
then reconstituted into a variety of panel and engineered lumber products.

consumption. The quantity of a commaodity, such as pulpwood, utilized by a particular mill or group of mills.
primary processor. See primary wood-using plant.

primary wood-using plants. Industries receiving roundwood or chips from roundwood for the manufacture of
products, such as veneer, pulp, and lumber.

production. The total volume of known roundwood harvested from land within a State, regardless of where it is
consumed. Production is the sum of timber harvested and used within a State, and all roundwood exported to
other States.

pulpwood. A roundwood product that will be reduced to individual wood fibers by chemical or mechanical means.
The fibers are used to make a broad generic group of pulp products that includes paper products, as well as
fiberboard, insulating board, and paperboard.

receipts. The quantity or volume of industrial roundwood received at a mill or by a group of mills in a State,
regardless of the geographic source. VVolume of roundwood receipts is equal to the volume of roundwood
retained in a State plus roundwood imported from other States.

roundwood (roundwood logs). Logs, bolts, or other round sections cut from trees for industrial or consumer uses.

roundwood products. Any primary product, such as lumber, poles, pilings, pulp, or fuelwood, produced from
roundwood.

timber products. Roundwood products and byproducts.

timber products output. The total volume of roundwood products from all sources plus the volumes of byproducts
recovered from mill residues (equals roundwood product drain).

veneer log. A roundwood product either rotary cut, sliced, stamped, or sawn into a variety of veneer products, such
as plywood, finished panels, veneer sheets, or sheathing.
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4. Enhancing the Benefits of North Carolina's Forests

4.e.

Non-timber Forest Prod