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Abstract

The National Woodland Owner Survey (NWOS) is conducted by the USDA Forest Service,
Forest Inventory and Analysis program to increase our understanding of private forest-land
owners in the United States. The information is intended to help policy makers, resource
managers, and others interested in the forest resources of the United States better
understand the social context of forests and formulate more informed opinions and decisions.
Every year, a different set of approximately 6,500 private forest-land owners from across

the country were asked to participate in the NWOS. This document describes the design,
implementation, and processing of data for the NWOS from 2002 through 2006. For updates
to this report and additional information visit: www.fs.fed.us/woodlandowners.
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Introduction

The USDA Forest Service, Forest Inventory and Analysis
(FIA) program instituted the National Woodland Owner
Survey (NWOS) in 2001. Three other national surveys
of forest-land owners' conducted by the USDA Forest
Service preceded the NWOS (Josephson and McGuire
1958; Birch et. al 1982; Birch 1996). However, the
NWOS differs in that it is more closely aligned with

the state-level forest resource inventories conducted by
the FIA program. The forest resource inventories collect
information related to forest composition, structure, and
health. The NWOS is charged with determining: who
are the forest-land owners; why are forest lands owned;
how are forest lands used; and what are the owners’

plans for their forest lands. It is now possible to combine
information from the NWOS with information collected
during the forest resources inventories to produce
contemporaneous information about the resource and the

people who own it.

This report provides the background and rationales for
studying private forest-land owners, and documents
the procedures used to design, implement, and process
the data collected by the NWOS. Prerequisites for
successful implementation of large-scale surveys, such
as the NWOS, are to (Cochran 1977): 1) clearly state
the survey’s objectives; 2) identify the population of
interest; 3) define the data to be collected; 4) determine
an appropriate sample size; 5) select and design an
appropriate measurement method; 6) assemble the
sampling frame; 7) select the sample; 8) collect the data;
9) analyze and summarize the data; and 10) assess the
end products to determine how well the objectives were

met. This publication describes the sequence of steps

used to implement the NWOS.

Background—Why Study Forest-Land
Owners?

The genesis of the NWOS is rooted in Congressional acts
dating from the 1920s and more recently, the expressed

concerns of forestry professionals that information

'Due to differences in perceived definitions, we use the term
woodland when communicating with landowners and we use
forest land when communicating with forestry professionals. As
used in this publications, the terms are synonymous.

about private forest-land owners was not systematically
collected and reported. The U.S. Congress, through
the McSweeney-McNary Act of 1928 (Pub. L. 70-
4606), directed the Secretary of the Department of
Agriculture to make and keep current a comprehensive
inventory and analysis of the nation’s forest resources. To
accomplish this mandate, the Forest Service initiated the
Forest Survey Program (later renamed Forest Inventory
and Analysis) and in the 1930s began collecting,
analyzing, and reporting on the status and trends of
America’s forest resources. The Forest and Rangelands
Renewable Resources Planning Act of 1974 (RPA; Pub.
L. 93-378) amended the earlier act and directed the
Secretary to “make and keep current a comprehensive
inventory and analysis of the present and prospective
conditions for the renewable resources of the forests
and rangelands of the United States.” The Forest and
Range Land Renewable Resources Act of 1978 (Pub.

L. 95-307) supplemented earlier legislation and further
instructed the Secretary to “obtain, analyze, develop,
demonstrate, and disseminate scientific information
about protecting, managing, and utilizing forest and
rangeland, renewable resources in rural, suburban, and

»
urban areas.

Throughout the 20th century, university researchers and
extension specialists have conducted forest-land owner
surveys (Carpenter and Davis 1984). The scope of most
of these studies was a state or group of counties where
specific forest-land owners were surveyed using a unique
sets of questions. The first nationwide information about
private forest-land owners was reported by Josephson
and McGuire (1958). In the 1970s, the Northeastern
Research Station FIA unit began conducting state level
forest-land owner surveys, with the North Central FIA
unit following in the 1980s (Table 1). The surveys
conducted by FIA were compatible, often using the same
survey form; however, they lacked continuity over space
and time. In 1978, the USDA Economics, Statistics, and
Cooperatives Service surveyed a sample of the nation’s
owners of rural lands (Lewis 1980). Birch et. al (1982)
extracted responses from forest-land owners from the
sample and conducted a separate analysis; this was the
first in-depth, national report on private forest-land
owners in the United States.



Table 1.—State-level forest-land owner surveys conducted by the USDA Forest Service,
Forest Inventory and Analysis program from 1972 through 1997

State Year (Reference)

Connecticut 1975 (Kingsley 1976)

Delaware 1972 (Kingsley and Finley 1975)

Kentucky 1975 (Birch and Powell 1978)

Maine 1982 (Birch 1986)

Maryland 1977 (Kingsley and Birch 1980)

Massachusetts 1975 (Kingsley 1976)

Michigan 1981 (Carpenter and Hansen 1985); 1994 (Leatherberry et al. 1998)
Minnesota 1982 (Carpenter et al. 1986)

New Hampshire 1973 (Kingsley and Birch 1977); 1983 (Birch 1989)

New Jersey 1972 (Kingsley 1975)

New York 1980 (Birch 1983); 1994 (Birch and Butler 2001)

Pennsylvania 1978 (Birch and Dennis 1980)

Ohio 1979 (Birch 1982)

Rhode Island 1975 (Kingsley 1976)

Vermont 1973 (Kingsley and Birch 1977); 1983 (Widmann and Birch 1988)
West Virginia 1975 (Birch and Kingsley 1978)

Wisconsin 1997 (Leatherberry 2001)

The 1978 national survey (Birch et. al 1982), state
surveys conducted by the Northeastern and North
Central FIA units, and other information, including
studies by university researchers, revealed a steady
increase in number of forest-land owners. For instance,

in 1978 there were an estimated 7.8 million private

Further, the report pointed out that important questions
remain about the extent of forest management practices,
regulatory implications, and the impact of incentive
programs on forest management by private forest-land
owners and recommended that FIA implement forest

ownership surveys on a recurring basis.

forest-land owners in the United States. By 1994, the

number had increased to 9.9 million owners, yet the
area of private forest land remained relatively constant,
increasing by only 1 percent (Birch 1996). This change
in the ownership situation suggested the need for more
comprehensive and contemporaneous information about

private forest-land owners.

In 1998, a panel of forestry professionals formally
expressed concern about the deficient nature of
information on private forest-land owners (FIA Blue
Ribbon Panel IT 1998). The panel’s charge was to review
the FIA program and make recommendations to enhance
its usefulness. The panel reported, “FIA is uniquely
positioned to collect, analyze, and publish information
related to national, regional, and local trends in forest

ownership, regulation, and social factors affecting

At the dawn of the 21st century, it was apparent that
clients of the FIA program needed more comprehensive
and timely information about private forest-land owners.
The need was predicated on the fact that 57 percent

of all forest land in the United States was owned by
individuals, families, business (industrial and non-
industrial), and other private groups and organizations.
Obviously, private forest-land owners will have a
significant impact on forest resources in the 21st century
and beyond. To ensure that forest resources are utilized
and maintained on a sustainable basis, routine and
comprehensive studies of private forest-land owners

are needed. Such studies are important to detect and
quantify changes in ownership patterns and owners’
situations, and, hence, facilitate appropriate legislative,

administrative, and managerial actions.

forest productivity” (FIA Blue Ribbon Panel IT 1998).



In studying forest-land owners and forest ownership, it

is useful to frame the concept of ownership around the
Jeftersonian notion that ownership of land enhances
citizenship and ensures democracy. At a basic level,
private ownership of forest land—a valuable resource—is
indicative of wealth. Ownership also implies the
responsibility of stewardship, both for personal benefit
and the public good. Therefore, the forest-land owners
can be viewed as conduits through which benefits

flow from forest resources. As such, private ownership
provides a primary link between the forest and the rest of
society. Within bounds defined by society (often through
government regulations) and nature, private forest-land
owners make basic decisions about the kinds of goods
and services produced, the quantities produced, and, for
many private goods?, the direct recipients of the products.
Owners’ decisions influence such things as the cost of raw
materials for producing paper and lumber, the protection
of water resources, the reduction of air pollution, and the
availability of forest recreation opportunities. To ensure
the sustainable flow of these and other goods and services
from private forest lands, it is essential to know the
opportunities, intentions, and limitations owners face.
Understanding ownership and its relation to creating,
maintaining, and enhancing wealth, and how that relates
to providing services and goods for public consumption
is vitally important. The NWOS attempts to provide
information that will shed light on forest-land ownership.

Goals and Objectives

The guiding principle of the NWOS is to efficiently
provide clients with useful information about private
forest-land owners in the United States. Clients of the
NWOS range from the interested general public to
individual legislators, administrators, resource managers,
and researchers. An essential implication of this principle
is determining client informational needs. Secondly, it
is important to identify information the NWOS can
actually provide, given limited resources dictated by
funding levels. Both aspects form the basic tenets by
which the NWOS operates.

*Private goods, such as timber, are consumed by a single end-
user; in contrast, public goods, such as clean air, are consumed
by all members of society (Samuelson and Nordhaus 1992).

Determining client informational needs started by
reviewing the 1978 (Birch et al. 1982) and the 1994
(Birch 1996) national, forest-land owner surveys, and
other selected surveys. The reviews were conducted to:
1) identify past informational needs; 2) ensure that the
NWOS maintains continuity with previous national
surveys, allowing for trend analyses; and 3) learn from
the strengths of other surveys while improving on the
weaknesses. From the reviews, an extensive list of topics
was compiled; the topics represented information
frequently sought by natural resource administrators
and managers. Through a process best described as
brainstorming, and through reviews of relevant current
forestry literature, a list of emerging informational needs

was developed.

The process of identifying information to be collected

by the NWOS involved grouping past and emerging
informational topics into thematic groups and then
eliminating duplicate themes or redefining the topical
area. To ensure that topical areas deemed to be

important were indeed relevant to resource managers

and policymakers, a steering committee was formed
(Appendix IV). The steering committee was charged
with, among other assignments, reviewing the list of

past information and emerging information needs, and
how best to address those needs in a survey. The steering
committee included individuals representing partners,
cooperators, and clients with a cross-section of disciplines
and organizations represented. When it was determined
what informational needs the NWOS could address, a set

of goals and objectives was established.

The primary goal of the NWOS is to provide policy
makers, administrators, mangers, and other interested
parties contemporaneous information about private
forest-land owners in the United States to facilitate the
planning and implementation of forest policies and to
support forest sustainability assessments. The steering
committee determined this goal will be achieved by

accomplishing the following objectives:

* Characterize the land holdings, the ownership
and management objectives, and the
demographics of private forest-land owners in
the states and territories of the United States



* Assess the flows of market and nonmarket goods
from private forest lands
* Measure the characteristics of forest-land owners
who have participated in federal and state
forestry incentive, education, and technical
assistance programs
* Quantify the use of forest management practices,
including sources of information
* Assess forest-land owners’ perceptions of the
health of their forest land
* Ascertain the constraints that hinder private
forest-land owners from meeting their objectives
These objectives were the basis for the survey instrument
used to solicit information from the nation’s forest-land

owners.

The Populations of Interest
The NWOS has two populations of interest: 1) private

forest-land (area) and 2) private forest-land owners in
the United States and its territories. These interrelated
populations can reveal strikingly different patterns.
Whether someone is interested in the area of forest land,
the number of forest-land owners, or both, depends on

the specific issue being addressed.

A Definition of Forest Land
The NWOS defines forest land as:

Land at least 1 acre in size, at least 120 feet wide, with at
least 10 well spaced trees per acre; and land at least 1 acre

in size, where trees were removed and trees will grow again
(not converted to another use, such as cropland, pasture
land, or residential). Forest land does not include Christmas
tree farms, orchards, tree nurseries, or land that is mowed for

lawn.

This definition was adapted from the one used by the
FIA forest resource inventory (Smith et al. 2004). The
forest resource inventory definition is very technical and
needed to be simplified to make it easier for forest-land

owners to understand.

We use the terms forest land and woodland

interchangeably.

Forest-Land Owners

Forest-land owners include individuals, groups of
individuals, businesses, organizations, and public
agencies that own forest land. They are legal entities
owning land that is at least 1 acre in size and is, or likely
to be, at least 10 percent stocked with trees. Many
different subgroups of forest-land owners exist including
families, individuals, corporations, unincorporated
partnerships, Native American tribes, nonprofit

organizations, and various public agencies.

The primary focus of the NWOS is private forest-land
owners, especially family and individual owners. Private
ownerships are all owners other than federal, state, and
local governments. Native American tribal lands are
included with other private ownerships. Family and
individual owners (often referred to as family forest
owners) are defined as individual or joint ownerships
that have a legally binding interest in ownership of forest

land, including family or individual estates and trusts.

Spatial and Temporal Scales

Spatial scale is defined by the extent and resolution of
the data collected. Extent is the total area that is studied
and resolution is the smallest unit of area that is studied.
The spatial extent of the NWOS is the United States and
its territories. Although current efforts are focused on the
contiguous United States, future efforts will expand the
NWOS to the full spatial extent — all 50 states and the
territories (i.e., American Samoa, Commonwealth of the
Northern Marianas, Guam, Palau, Puerto Rico, and U.S.
Virgin Islands). The spatial resolution will be at least a
state, but sub-state level [i.e., FIA survey units (Miles et
al. 2001)] estimates will be made where feasible.

The measurement cycle varied from 5 to 10 years
depending on the state (see Sample Design section).
Data were collected annually from a subset of the
sample. For example, if we intend to contact 100 owners
in a given state and the measurement cycle is 5 years, this
means that 20 of the 100 owners will be contacted each

year.



Table 2.—Data collected by the National Woodland Owner Survey

Category Data collected

Forest land characteristics

Acres and number of parcels of forest land owned
Acres of forest land owned by sub-state region
Land acquisition and transfer patterns

Type of ownership

Part of a farm or ranch

Part of a primary or secondary residence

Ownership objectives

Ownership objectives: open-ended
Ownership objectives: closed-ended

Forest use

Lease and fee-based access

Conservation easements
Forest certification

Participation in cost-share programs

Forest management
Primary decision makers
Harvesting of trees

Harvesting of non-timber forest products

Written management plans

Other activities
Sources of information
Sources of advice

Preferred methods of learning

Concerns and issues

Social concerns

Forest health concerns
Future intentions

Future intentions
Demographics*

Occupation

Age

Education

Income

Gender

Race and ethnicity

Visual, auditory, and physical impairments

* Only collected from family and individual owners

Data Collected

The data collected by the NWOS can be categorized

as follows: 1) forest land characteristics; 2) ownership
objectives; 3) forest use; 4) forest management; 5)
sources of information; 6) concerns and issues; 7) future
intentions; and 8) demographics. The data elements are
summarized in Table 2 and the questionnaire is included
in Appendix I.

States were the estimation units (see Statistical Estimation

Procedures section) and the questionnaire was designed

to reference all forest land an owner had in a given state.
If an owner had forest land in more than one state, that
owner, in theory, could have received questionnaires for
the forest land owned in each state and a few owners
did. The content of the state-specific questionnaires

was similar except for the name of the state, the lists of
counties used to delineate sub-state areas, the percentage
forest area in the state, and the name of the state
forestry agency listed in the question about sources of

forestry advice.



The formats of the questions in the NWOS
questionnaire include closed-ended, partially closed-
ended, open-ended, and rating. Closed-ended questions
provide respondents with defined sets of options from
which to select a response. Partially closed-ended
questions include a defined list followed by an “other”
option that allows respondents to specify other answers.
In contrast, open-ended questions provide no list of
choices from which to select and respondents answer
using their own words. For the rating questions,
respondents are asked to rate the importance of specific
concepts using a 7-point Likert (1967) scale.

Forest Land Characteristics

Acres and parcels of forest land owned—Knowing the
amount of forest land owned by each respondent is
essential for calculating the number of forest-land
owners in an area of interest (see Statistical Estimation
Procedures section) and for analyzing the relationships
between size of forest-land holdings and forest-land
owner characteristics. This information was obtained
from Question 1 (Appendix I). The first part of the
question asked how many acres of forest land were
owned within the state and, separately ascertained,
outside the state. The information about the total

acres of forest land owned is useful for differentiating
between forest-land owners with only a few acres in
the state of interest and substantial forest holdings
elsewhere, and forest-land owners with only a few acres
in the state of interest and no forest land elsewhere.
Information about the number of parcels or discrete,
unconnected units of forest land was collected to better
understand forest land parcelization and consolidation

patterns.

Acres of forest land owned by sub-state region—To better
understand the distribution of forest-land owners within
a state and how different issues or policies may affect
them, it is necessary to ascertain where, within a state,
forest-land owners” properties are located. Sub-state
level information is especially valuable to state natural
resources agencies and other organizations that work at
the state or sub-state level. To solicit information about
forest ownership patterns within a state, a state map
depicting sub-state regions, based on the survey units

used by the FIA forest inventory (Miles et al. 2001), was

provided. Question 2 (Appendix I) listed the counties
within the sub-state regions and provided spaces for
respondents to indicate the number of acres of forest

land owned in each sub-state region.

Land acquisition and transfer patterns—Ownership tenure
and land use dynamics are related topics that greatly
impact forest resources of the United States. Ownership
tenure is the length of time that an owner has owned
land and is relevant for policy makers and organizations
that deliver or receive goods or services from private
forests. Knowing how often land is bought and sold and
the types of groups participating in these transactions
provides additional insight into land-use dynamics.

Information on ownership tenure and land ownership
dynamics was gathered through Questions 3 and 4
(Appendix I). Question 3 asked how the forest land was
acquired, from whom it was acquired, and when it was
first acquired. Question 4 asked about the frequency of
forest land transfers, who acquired it, and the occurrence

of these transfers in the previous 5 years.

Tjpe of ownership—The type of entity that owns a given
parcel of forest land can have a large effect on how the

forest land is used. Ownership categories in Question 5
(Appendix I) were selected because of the objectivity of
these categories and the relative ease for these categories

to be interpreted by respondents and data users.

Forest land as part of a farm or ranch—In many parts

of the country, forest land is commonly owned in
conjunction with a farm or ranch. It is important to
know if forest-land owners are farmers or ranchers in
order to understand the communication networks they
use, the types of programs that might be most appealing,
and the potential opportunities and constraints they face.
Adopting the U.S. Census of Agriculture definition of a
farm or ranch (U.S. Department of Agriculture 1999), a
farm or ranch was defined in the questionnaire as a place
where, in most years, $1,000 or more was earned from
the sale of crops (other than forest products) or animals.
In Question 6 (Appendix I), respondents were asked if
they owned a farm or ranch and if an affirmative answer
was provided, respondents were instructed to report the

number of acres that constituted their farms or ranches.



Forest land as part of a primary or secondary residence—
Absentee forest-land owners and an ever-increasing
wildland-urban interface are important issues affecting
forest resources. It is useful to know if a person lives

on the forest land or is an absentee forest-land owner
because the two groups tend to behave differently.
Question 7 (Appendix I) asked respondents if their
primary or secondary (vacation home or cabin) residences
were associated with their forest land. As more people
buy parcels of forest land and “move into the woods,”

the land base for more traditional uses, such as timber
harvesting, often diminishes (e.g., Wear et al. 1999). This

phenomenon is also related to parcelization.

Ownership Objectives

Why someone owns forest land is a primary factor
affecting how he or she uses it and what society can
expect from it. Owner objectives are dynamic, and it is
important to understand and monitor the factors that
influence owner objectives. To better understand owner
objectives and establish a basis for monitoring changes
in objectives, Question 8 (Appendix I) asked “What is
the main reason you own woodland in (for example)
Alabama?,” to elicit a response free of prompts. We also
asked respondents to rate a list of potential reasons for

owning forest land (see Appendix I, Question 9).

Forest Use

Lease and fee-based access—For some forest-land owners,
receiving fees for allowing others to access their land is an
important source of income and represents a significant
service provided to society. These arrangements also affect
how land is managed. In addition to asking whether a
respondents leased or received fees for allowing access to
their forest land, information about the activities allowed
was also ascertained. Question 10 (Appendix I) asked
respondents to indicate for which, if any, activities their
forest land was leased. To understand trends in lease
activities, a sub-question asked if the respondents had

leased any forest land in the previous 5 years.

Conservation easements—Forest-land owners hold land
for a variety of reasons. Reasons for owning forest
land are ephemeral, often influenced by changes in life
circumstance. However, some owners desire a more

perpetual use or condition for their land. Conservation

easements can be applied to forest land to help ensure

an owner’s desires for the land are realized. Easements
are legal restrictions on a parcel of land that are attached
to the land deed, are transferred with the land, and
sometimes provide tax benefits. To understand the extent
and restrictions of easements on forest lands across

the United States, Question 11 (Appendix I) asked

respondents about easements on their forest land.

Forest certification—There is a growing worldwide
movement for certifying that forests are sustainably
managed. Numerous organizations have established
criteria that quantify indicators of sustainable
management. To track the use of certified management
techniques and practices and to gain more insight into
who was or was not participating in forest certification
programs, Question 12 (Appendix I) asked respondents
about their familiarity with forest certification. For those
who were familiar with forest certification, they were
asked about their current and anticipated participation in

a certification program.

Cost-share programs—Some governmental agencies

have programs that provide forest-land owners, who
meet certain qualifications, with funds to support
activities that provide public benefits. Known as cost-
share programs, they have been widely applied yet

their overall effectiveness is unknown. In particular,
agencies know cost-share participants; however, they
usually lack information about who is not participating.
Asking respondents if they participated in cost-share
programs (see Appendix I, Question 13) will allow for
the identification of salient characteristics associated
with each group. Knowing the differences between those
participating and not participating should help agencies
improve the effectiveness of their cost-share programs.

Forest Management

Decisionmakers—Forest management decisions have
become more complex as greater demands are placed
on forests. To meet management challenges, some
owners rely on professional managers, others have
formed cooperatives, and still others make decisions

on their own. Understanding trends in who makes
forest management decisions is important to ensure the

sustainable flow of goods and service from private forest



lands. Question 14 (Appendix I) was used to determine

who makes forest management decisions.

Harvesting of trees—Timber from private forest land
contributes significantly to the national economy and

is a significant source of income for many forest-land
owners. Timber products contribute to the well-being
of most Americans. Through other sources, information
is available on how much wood is removed and
processed annually (e.g. Smith et. al 2004). To provide
contemporaneous information about private forest-land
owners harvesting behaviors, Question 15 (Appendix

I) asked if trees were harvested or removed from the
forest land they owned. If respondents indicated that
trees were harvested or removed, other questions asked
what types of products were removed and the reasons
for the removals. To ascertain a temporal context to their
answers, respondents were asked if any harvests occurred
within the previous 5 years.

The use of professional foresters or other natural
resource professionals significantly improves the
stumpage price received by forest-land owners (Cubbage
1983) and should improve the quality of the residual
stand. Question 15¢ (Appendix I) asked owners

if a professional forester or other natural resource
professional planned, marked, or contracted the most

recent harvest.

Nontimber forest products—Nontimber forest products
are gaining increasing attention across the country as a
potentially important source of income for forest-land
owners and resources for society. To ascertain how many
forest-land owners were harvesting these products,
Question 16 (Appendix I) asked respondents what
nontimber forest products have been collected from their

lands.

Descriptions and regional examples of nontimber forest
products were provided. To understand why these
products were collected, Question 16b (Appendix I)
asked if the nontimber forest products were harvested for
sale or gifts/personal use. Another question (Appendix

I, Question 16¢) asked if nontimber forest products
were harvested in the previous 5 years to provide a more

temporal context.

Written management plans—A written management

plan is one indication that a forest-land owner has
contemplated how to manage his or her forest land. In
some states, management plans are a prerequisite for
participation in certain tax abatement programs. Having
a management plan often is used as an indicator in
sustainability assessments and is generally a requirement
for getting forest land ‘green’ certified. Question 17
(Appendix I) asked respondents if they had a written
management or stewardship plan for their forest land.

Other activitie—Things owners do with their forest land
are suggestive of the types of goods and services they
intend to produce from that land. For instance, owners’
actions affect the ability of the forest to sequester carbon,
produce timber, and protect wildlife. Traditionally,
management would have included only silvicultural
treatments, such as planting new trees following a
harvest, but the proliferation of nontimber ownership
objectives has greatly increased the range of management
activities implemented. To quantify what types of
management activities are being applied to the private
forest lands in the United States, Question 18 (Appendix
I) asked respondents what activities had occurred on their

forest lands.

Sources of Advice and Information

Sources of advice—To meet management objectives,
forest-land owners sometimes seek advice from others.
There are numerous private forestry consultants and
public agencies that provide forest management advice.
Although these professionals know their clients, it is
important for them to know something about those who
do not use their services. Knowing the potential market,
and striving to meet the needs of that market, will
increase professionals’ abilities to help implement forest
management activities. Increased forest management is
beneficial not only to the forest-land owner, but also aids
society because it allows the forest land to be used more
efficiently. Question 19 (Appendix I) asked respondents

from whom they received advice in the previous 5 years.

Preferred methods of learning—TIt is imperative that the
organizations delivering the information know the
forest-land owners’ preferred ways of learning about
forest stewardship. Over the last decade, computers have



transformed how information is delivered. The extent
to which forest-land owners have adopted computer
technology as a way to learn about forestry management
is largely unknown. However, it is likely that as new
individuals acquire forest land and as owners adopt
computer technology, their preferred way of learning
about forestry will also change. Question 20 (Appendix
I) asked respondents to rate information/technology

transfer methods.

Concerns and Issues

Social concerns—Forest-land owners are continually
confronting new regulations and societal encroachment
that affect the way they use their land. The challenges
imposed by regulations and societal encroachments on
private forest land are fairly well known, however not
much is known about the concerns owners have for
specific regulatory or societal pressures. Question 21
(Appendix I) sought to quantify these concerns.

Forest health concerns—Many things affect the health
of forest lands. Knowing owners’ concerns about forest
health threats is important because this information
can assist in developing programs for alleviating those
problems. Much is known about the health of forests
through information collected by various public agencies
(e.g., the USDA Forest Service FIA and Forest Health
and Monitoring programs). However, that information
may differ significantly from owners’ concerns about
forest health. It is important that differences are
recognized so meaningful progress can be made in
sustaining healthy forests. Question 22 (Appendix I)
asked respondents to rate their level of concern toward

selected biological and health threats to their forest lands.

Future Intentions

Owners’ plans for their forest land have significant
implications for forest sustainability. Respondents
indicated their plans for their forest land in Question 23
(Appendix I).

Demographics

Demographic information was collected in Questions 24
through 30 (Appendix I) to characterize individual and
family forest owners. For family owners, the demographic

characteristics of the person who made most of the forest

use/management decisions were collected. To facilitate
the analysis, demographic categories and terms were
chosen to correspond with those used by the U.S. Census
Bureau (2001) and U.S. Bureau of Labor Statistics
(2000).

Age—An owner’s age is an important determinant of how
the forest land is used. As the owner ages, the probability
increases that his or her forest land will be sold or
transferred. To limit the intrusiveness of this question,
Question 25 (Appendix I) asked respondents to select an
age category to which they belonged.

Occupation, Education, and Income—Education, income,
and occupation are important determinants of forest-land
owner behavior. It is likely that as education and income
increase, the objectives of forest-land owners change.
Occupation, particularly the degree to which the owner
“lives off the land,” may influence forest management
activities. The diversity of occupations required an open-
ended question (Appendix I, Question 24); the responses
were later classified according to government standards
(U.S. Bureau of Labor Statistics 2000). In addition

to occupation, respondents were asked if they were
retired. To minimize intrusiveness, Questions 26 and 27
(Appendix I) asked respondents to indicate the levels of

education and income using broad categories.

Gender—Males and females may have different attitudes
toward their forest land or different preferred methods
for managing and learning about their lands. Question
28 (Appendix I) asked respondents to report their gender.

Race and ethnicity—The social goal of equality among
races and ethnicities can be partially assessed through
knowledge of the distribution of forest-land owners
among these groups. This information is particularly
important for agencies that are statutorily required to
report this information, but lack any meaningful source
for it. Question 29a (Appendix I) asked respondents if
they were Spanish, Hispanic, or Latino. Question 29b
(Appendix I) asked to which racial groups they belong.

Long-lasting visual, auditory, and physical impairments—
Physical impairments may affect an owner’s ability to

use or manage forest land. Physical impairments also



may prevent access to information or services that are
available to forest-land owners. Question 30 (Appendix
I) asked respondents to report severe vision or hearing
impairments and any physical conditions that limited

their ability to conduct daily activities.

The Survey Instrument
The NWOS used a self-administered questionnaire

(Appendix I) as the primary survey instrument. The
questionnaire was sent first-class via the U.S. Postal
Service and returned to the Forest Service in a pre-paid,
pre-addressed return envelope. The mail survey was
selected over other methods (i.e., telephone interviews
and personal interviews) based on relative advantages,
disadvantages, and costs. A mail questionnaire
significantly reduces costs, but often comes at the expense
of a relatively low response rate. Telephone interviews
conducted by the USDA National Agriculture Statistical

Service were used to augment response rates.

Developing the Questionnaire

The content, design, and layout of a questionnaire

can significantly influence the response rate and the
quality of the answers provided (Dillman 2001). Special
empbhasis was placed on developing questions that

elicit accurate information. Study objectives, question
wording, and questionnaire format were analyzed to
maximize efficiency. The number of questions on the
survey was limited to 30 because that number was
deemed reasonable to meet the study objectives. Also,
30 questions did not appear to place excessive burden on
respondents. To further minimize burden and maximize

efficiency, response options were limited to 10 items.

To achieve the survey objectives and to avoid inclusion
of extraneous questions, a description, background, and
justification were developed for each question (see Data

Collected section).

Since the NWOS was primarily a self-administered
questionnaire, careful attention was given to wording and
flow of the questions. In writing the questions, we tried
to use language that someone with the equivalent of an
eighth-grade education could understand easily. Explicit

instructions were provided for each question. Questions
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were grouped into sections that solicited similar
information (see Data Collected section). Questions
were placed in sequences that were logical extensions of

previous questions.

The Questionnaire Review Process

A review process was designed to get meaningful
feedback on the content and format of the questionnaire
from individuals and organizations interested in forest-
land owners and forest management. The questionnaire

review process involved several steps.

Forest-land owner survey experts reviewed the
questionnaire (Appendix I). These reviewers were
selected to include people from varying professional
backgrounds, affiliations, and geographic areas. All
who were asked agreed to participate and each was

sent a mission statement, a list of survey objectives,

and a draft questionnaire. They were asked to review
the questionnaire and provide comments that would
improve it. Teleconferences were conducted to facilitate

discussion.

Another step in the review process consisted of
pretesting the survey instrument. At several forest-land
owner conferences and professional meetings, NWOS
information was displayed. Individuals interested in the
NWOS were asked to complete the questionnaire and
their comments were solicited. This approach assessed
whether potential respondents would have difficulty
answering questions, to determine the amount of time
it took to complete the questionnaire, and to garner
additional feedback and input. Although a biased sample
of the potential respondents, the pretesting provided

useful feedback.

Input from state forestry agencies was obtained through
coordination with the National Association of State
Foresters. The State Foresters were asked to supply
contact information for an individual(s) within their
agency who could review the questionnaire. After sending
copies of the NWOS mission statement and the draft
questionnaire, comments were received from 42 state
forestry agencies. Additional comments were received

from 21 other agencies and organizations.
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Figure 1.—Relationship between sample size and coefficient of variation for state-level estimates of number of
family forest-land owners as calculated from 2002/2003 National Woodland Owner Survey data

At the completion of the review process, another review
was initiated, as mandated by the Paperwork Reduction
Act of 1995 (Pub. L. 104-13). This process involved
review by clearance officers with the U.S. Department
of Agriculture and U.S. Department of Agriculture,
Forest Service, posting on the federal registry, and a

final review by the Office of Management and Budget.
As with all federal surveys, the NWOS is approved for
3-year increments and the approval process is repeated as

necessary.

Sample Size

Theoretically, sample sizes should be determined by
degree of precision desired, willingness to accept an
incorrect answer, data variability, and population size
(Thompson 1992). Coupled with these statistical
considerations, the anticipated response rates and
budgetary and other logistical constraints also must be

considered.

We used an empirical approach to estimate target sample
sizes. The variance associated with the estimated number

of private forest-land owners in a state was estimated

using results from the 2002/2003 NWOS (Fig. 1) (see
Statistical Estimation Procedures section). These data
showed that after responses were received from at least
250 respondents, the coefficient of variation approached
an asymptote of approximately 0.15. As a result, our
goal is to obtain a coefficient of variation for the number
of forest-land owners in a state of approximately 0.15.
This implies that the standard error of the estimated
number of forest-land owners in a state will be equal to
no more than 15 percent of the estimated number of
forest-land owners. On average, we will aim for sample
sizes (completed questionnaires) of at least 250 per
state, but the specific state-level target sample sizes will
vary depending on population size and variability. The
adequacy of the sample size will be assessed as responses

are received and adjustments will be made as necessary.

The number of forest-land owners responding to the
NWOS in a state—the observed sample size—is a
function of the sampling intensity, the percentage of
privately owned forest land, number of private forest-
land owners (i.e., the number of sample points owned

per respondent), and response rates. For the contiguous
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United States, one sample point will be established for
every 6,000 acres over the course of measurement cycles
that will not exceed 7 years in the east and 10 years in the
west. Based upon previous research (e.g., Birch 1996) and
preliminary results from the NWOS, we anticipate a final
response rate of approximately 50 percent after all follow-

ups are completed.

In states where the target sample is not achieved, the
sampling intensity will be increased until the desired
minimum sample size is achieved. The method for

implementing this intensification is described in the

Sample Design section.

Based upon these considerations and budgetary/logistical
constraints, approximately 6,500 private forest-land
owners per year are asked to participate in the NWOS.

Sample Design

The accuracy of extrapolating the results of a survey
based on a subset of a population is contingent on the
selection and implementation of a sampling design. The
ability to generalize results is limited to the population,
as defined by the sampling frame, implying that all
members of the population of interest should have

known, non-zero inclusion probabilities.

The NWOS uses two parallel sampling designs—one
designed to estimate area of forest land (i.e., acres) and
the other to estimate numbers of forest-land owners.

For estimating forest land area, a simple random sample
design (Thompson 1992) was employed; all acres of
private forest land in an estimation unit (e.g., state) had
an equal probability of being included in the sample.
The probability of a forest-land owner being included in
the sample was a function of the amount of forest land
owned in the estimation unit. As the owner’s forest area
approached the inverse of the sampling intensity (i.e.,
6,000 ac), the probability of being included in the sample
approached one. Stating this another way, if a forest-land
owner had at least 6,000 ac of forest land, there was a
high probability that he or she was asked to participate in
the NWOS and this probability increased as the size of
his or her forest holdings increased. This sample design is

termed “probability proportional to size.”
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The Sampling Frame

The same sampling frame was used to estimate area

of forest land and number of forest-land owners. The
sampling frame for the NWOS is the same that is

used for the FIA forest resource inventory (Bechtold

and Patterson 2005). The United States was divided

into nonoverlapping, 6,000 ac hexagons. Within each
hexagon, a sample point was randomly selected. This
resulted in a grid of points that, on average, was 3.25
miles apart. Using remotely sensed imagery and/or
ground reconnaissance, each point was identified as forest
or non-forest. For all forested sampling points, the names
and addresses of the forest-land owners were obtained
from tax records, other publicly available government
records, or the owner. The identified private owners

and the land they owned were the basis for estimating

attributes of interest.

Annual Implementation

A full survey cycle will take 5 to 10 years to complete in a
state. Each year, a random subset (e.g., 10 percent of the
contacts in a 10-year state) of the total number of forest-
land owners in a state is contacted. This design allows

for unbiased estimates to be made on an annual basis.
Although the sample size in a given state for a single year
may be insufficient to make reliable estimates, the data
can be pooled with data from other years or combined
with estimates from other states to achieve more robust

results.

Survey Intensification

To ensure reliable estimates for each state, it was
necessary to increase the sampling intensity in some
states (see Sample Size section). If intensification was
necessary, the number of forest-land owners contacted
was incrementally increased until the desired sample size
was achieved. As an example, for a 2x intensification,
we overlaid the state with a grid that divided the state
into 3,000 ac units. If a sample point from the 1x
implementation was located in the grid, that point
was used. If no points were located in the cell, a new
sampling location was randomly selected. As with the
1x sampling points, the forest status of the 2x points

was determined from remotely sensed imagery and for



forested points, the name and address of the owner were

determined.

Survey Implementation
The implementation of the NWOS involved assembling

the sampling frame, conducting the mail survey,
conducting the telephone follow-up survey, and
processing the data.

Assembling the Sampling Frame

The people identified by the FIA forest inventory as
private forest-land owners formed the sample for the
NWOS. The NWOS sample points corresponded to
plot center of the FIA inventory plots. To minimize
conflict between FIA field crews’ access to private forest
lands and the NWOS, the NWOS contacts forest-land
owners at least 1 year after the field crews completed the
forest inventory on an owner’s land. For states where
current ownership data were not yet available (i.e.,

the annual inventory process was yet to be initiated),
information from the most recently completed periodic
inventories was used. To match the sampling intensity of
the annual states, only a subset of the private forest-land
owners identified in a periodic inventory was contacted

in a given year.

The sampling lists included forest-land owners with
large and/or multiple holdings, resulting in multiple
listings for a single owner. To reduce the burden on
these owners, no owner was contacted more than

once per survey cycle for each state in which he or she
owned forest land. The results from the one survey

they completed were assigned to all sample points
corresponding to the same owner. In future research, we

will assess if this procedure introduces any biases.

Conducting the Mail Survey
Each forest-land owner contacted by the NWOS

received up to four mailings. First, a pre-notice
(Appendix II) was sent alerting the potential respondents
that a questionnaire would be arriving soon. The pre-
notice also described the survey—why it is important,
why their help is needed, and what they may gain from
participating. The forest-land owners then received

a questionnaire (Appendix I) with a cover letter that

described, in greater detail, the purpose and importance
of the survey and a pre-paid, pre-addressed return
envelope. A reminder/thank you postcard (Appendix
IT) was mailed to encourage nonrespondents to respond
and to thank those who responded. Finally, a second
questionnaire and cover letter with a pre-paid return
envelope were sent to forest-land owners who had

not responded. For those forest-land owners who did
not respond to the mail inquiries and for whom we
had telephone numbers, telephone interviews were
attempted.

Processing

Completed paper questionnaires (most of our responses)
were processed using an automated routine that relied on
optical character recognition (OCR) and optical mark
recognition (OMR) technology. Paper questionnaires
were scanned to produce electronic documents and

the digital files were read by software that extracted the
data. The software was configured to flag questionable,
out of range, and illogical responses. A research staff
person reviewed each of these responses to discern the
respondent’s intent. The verified data were then exported

to a database.

Data collected by telephone were entered directly into
the database.

All data in the database were checked for duplicate
entries, acceptable values, and logic. If a forest-land
owner responded to the NWOS more than once, only
his or her first response was retained. All values that were
flagged as questionable (e.g., out of the normal range)

or inconsistent with other answers provided on the
questionnaire were examined and, if necessary, changed
by research staff. After the data were checked, they were

exported to another database.

Data Confidentiality

In accordance with our promise to the forest-land owners
whom completed questionnaires and federal law (i.e.,
Pub. L. 99-198), no data will be released that could be
used to identify the individual or group that provided
the information. The responses will only be used to make

statistically aggregated estimates.
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Figure 2.—“Super-states,” depicted as contiguous states with identical shading (e.g., Texas and Oklahoma), used
by the National Woodland Owner Survey

Statistical Estimation Procedures

Estimates were made of forest land area and number of
forest-land owners. Examples of the statistical estimation
procedures are included in Appendix III. Due to the
sampling design, different procedures were used for
estimating areas and owners. Every private, forested acre
in an estimation unit had an equal selection probability
and simple random sample estimation procedures

(e.g., Thompson 1992) were used. The probability of a
private forest-land owner being selected was a function
of the area of forest land that he or she owned. As such,
probability proportional to size estimation procedures
(e.g., Horvitz and Thompson 1952) were applicable.
These approaches generated the best, linear, unbiased
estimates of the statistics of interest. Algorithms for total
areas of forest land and numbers of forest-land owners by
domain of interest are described below.

The estimation units were states or “super-states.”
Estimates of the totals and variances were made for each
estimation unit and summed to determine totals and
variances at broader scales (e.g., regions and the nation).

If a state had fewer than 50 private forest-land owners
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who responded to the NWOS, then it was combined
with neighboring states within the region to create a
super-state (Fig. 2).

Estimation of Forest Land Area

The population of interest was all private forest land and
the sampling unit was 1 acre of forest land. Estimates of
total private forest land in an estimation unit were taken
from the FIA forest inventory estimates (e.g., Smith et al.

2004).

The area of private forest land within a domain or
subset of the population of interest was estimated as the
proportion of the forested points that met a specified
criteria multiplied by the total private forest land area
in the estimation unit. An unbiased estimate of the
proportion of the population in the domain is (Lohr
1999):

IR

Py :n_ < Yi

a

(Eq. 1)

where: n_ = the sample size or number of private,

forested sample points in the estimation unit; and



J, = a binary variable with a value of one

indicating inclusion of observation 7 in domain 4.

An unbiased estimate of the variance of this proportion is:

S'(B)=—2 B,(1-B,) (Eq.2)

n,-1
To expand this proportion to a total and estimate the
total area of private forest land in the domain of interest,
the proportion was multiplied by the estimated area of
private forest land in the estimation unit:

Aj = Af B (Eq. 3)

where: A, = estimated area of private forest land in the

estimation unit.

An unbiased estimate of the variance of this estimate is:

. s (P A
vz;ur(A1 )= A2 (ﬂ} var(A)(p,)"  (Eq.4)
n
The second term in the right-hand side of this equation,
var(A;)( P )2 , accounts for the fact that the area of
private forest land is an estimate.

a

Estimation of Number of Forest-Land Owners

The probability of a forest-land owner being contacted to
participate in the NWOS, the inclusion probability, was
equal to the area of forest land that he or she owned in
the estimation unit divided by the total area of forest land
in the estimation unit. The Horvitz-Thompson estimator
(HTE) (Horvitz and Thompson 1952) provided a
method for incorporating the probability proportional to
size facet of the sampling design.

Adapting the HTE, an estimate of the number of private
forest-land owners within an estimation unit for a

domain of interest is:

A
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where: n = number of private forest-land owners in the
sample;

7, = a binary variable with a value of one indicating
inclusion of observation i in domain d; and

N,
7= the inclusion probability or % and A; = Zai .
i=1

f

Variances associated with estimates derived from the
HTE are dependent on the joint inclusion probabilities
of the sample selected. But these inclusion probabilities
are prohibitively difficult to calculate with sample

sizes greater than two and are almost always estimated.
To estimate variances, we used Grosenbaugh’s (1958)
approach in which the observations were treated as “n
independent replications of a probability proportional to
size sample” (Erikson 1995). This approach means the
variance can be estimated by:

vér(Nd):Azfn (nl-l);[yl (z Y D +Vvar(A, )[z Y J (Eq. 6)

a, i=1 n i=1 N 0%

Nonresponse Errors

The methods described above are straightforward

ways for estimating areas and numbers of owners and
implicitly assume 100 percent response rates or at least
that the respondents are an unbiased sample of the forest
land and forest-land owners being studied. The presence
or magnitude of nonresponse errors and techniques to
help mitigate any observed trends (e.g., Biemer et al.
1991, Groves et al. 2002) will be investigated in future

research efforts.

Summary
The NWOS is designed to provide information that

assists in understanding the role private forest-land
owners have in providing goods and services to society.
The contributions made by private forest-land owners
have long been recognized as important, however, these
contributions have not often been fully quantified, at
least from a national perspective. The NWOS is the
USDA Forest Service’s effort to quantify the traits of
this group of owners. This publication documents the

procedures used to design, implement, and analyze the

NWOS in 2002-2006.

The results from the NWOS must be distributed in

a variety of formats tailored for specific audiences.
Information intended for policy analysts and resource
managers will consist of detailed technical documents
describing findings and discussing implications. Technical
documents detailing the methodological procedures used
by the NWOS, such as this report, will be produced

for the research community. Effort will be devoted to
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developing mechanisms, largely a web-based database
retrieval system, which will allow users online access to
raw data. The public will be informed of NWOS results
through press releases targeted to different locales. Also,
information for the general public will be published in a
“popular” format, free of technical jargon. The Internet
will be a key communication tool, along with the web-
based database retrieval system. The NWOS website
(www.fs.fed.us/woodlandowners) will serve as a central

repository for NWOS data and information.

The first reports of findings will focus on the private
forest-land owners at the national and regional (multi-
state) levels. As sample sizes increase, the spatial
resolution will increase. Subsequent reports will include
state- and substate-level details. In addition to increasing
the spatial resolution, the spatial extent of the NWOS
will increase, eventually expanding to all 50 states and the

territories.

We seek to continually improve the NWOS. To this end,
at 5-year intervals, in-depth assessments of strengths

and weaknesses of the NWOS will be conducted.

This publication is intended to document past efforts,
provide a foundation for the future, help ensure that

the results are objective and repeatable, and the process
is transparent. As the procedures described herein are
implemented, opportunities to redefine, as well as refine,
aspects of the process will be available to clients and
others interested in the private forest-land owners of the
United States.

For more information
If you would like to learn more about the NWOS or
would like to view results, please visit the NWOS website

at: www.fs.fed.us/woodlandowners.
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Appendix | — National Woodland Owner Survey Questionnaire

The questionnaires sent to forest-land owners contained these questions, but specific state
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information was inserted where appropriate (i.e., as indicated by the angled brackets).

. +00T “1£ "22Q sandxy [eroaddy 8009650 ON GINO .
SIAUMOPUE[POOAYSTIPAL 8] MALM. [13ILIRIU]

@ £969-06¢ (098) H(aa1-j01) auoyg )

=7 SO1SC NIN ‘N IS “3AY [13M[04 T66] st

INAIAG 18210 ] VS “AIAING M) PUEJPOOAY [EUOLEN

nd _wnm_hmi.yauu_ 10§ S1 3]

A2UM()

puvjpooy
[PUOIDA]
I =

IOA0D JUOI]

20



<SUOITA1 AES-gns i dew apes=

EETRAY
HEEEEE < founos
‘¢ Alumods Smpnjom <7 uoifars
*>[ [T <

‘1 Aunoss Supnjaul < | uoifars

ey do 23
[=ESs JO suoFar
SULMO[[O} 21 W Um0 nok Op PUR[POOA JO $3138 AUBWL MO "7

7 93ed axreuuonsan()

nﬁmﬁv%ouﬂﬂza
PUB[POOM JO 5210y _ _ 7 _ 7 7 7
L=R1R1S JO APISIN0 UMO NOA 0P PUB[POOM J0 52138 AUEW MO P

<AEIS= Ul
PUBIPOOM UM 5 [35E]

spaodnd Qo f A0 (] 1saanau oy
o aronpsa aspad spasand po g L0 (] woE 240m o nod 7
£ oD EIS UT UM Nos
Op PUBRpOOM JO S1081 10 sja0md panssuuodun Auew mop 2
wsey | | | [ [ ][]
PUB|pOOM JO S2UDY
{=EIS= U1 UMD NOA Op PURPOOA JO S2108 AUBLU MOH '

nupmumvﬂ._
PUE[ JO S22y

(=RIBISS U1 UMO 04 O PUB] JO S2I98 AUBW MO B

UME| JOJ PRMOW ST R pUe] e
10 "SALRBEINU JO "SPIBYI0 *SULE] 2211 SEWISIL) *
PN PRU e S20P PUB[POO AL
{[Enuaprsas 1o ‘pue] aumsed ‘puepdoss se yons
‘SN IDIOUR O] PAUSAUOD 10u) ueFe moaF (s saan pu
PAAOLUAT 2U2M S220] 21U “JEIS UI IR ([ ) JU0 1SEI| B pUE] »
pue ‘2uae sad saan padeds-[am (p]) ual 1583]
T SEY pUR 3pia 123] (7] "9EIS Ul 2198 (] ) U0 1SE3] B pUE] e
ISIPNRUL PUB[POO AL
RIS JO b PUR[POOM U S19400 pURpOO A, |

PUBIPG0 AR A0 L TNGQE SuoTsangy 1

jnod juey poproad sdopeaus prd-ofmsod sy w sumuuonsanb
syl R 25ea]d “=2EISs UT PUE[POOM AUB UMO 10U Op NoA I \\p
BBUUGISAND SIY] BAMSUR <2RIS= Ul SPUR|pOOM s uoTEZIURT IO
a1 Inoge ajqeadpapmony uosiad v aaey aseapd ‘'uoneziuefio
120 10 Avedwod v Aq paaraas st aamuuonsanb sig g \p
BNBUUCTSIND SI] IBMSUR PINOYS PURIPOGM
MoK INOGE SUOISIIAP AU JO ISO0W SIHEI OUM. UMD ] \.?
<RIEIS= Ul
UMD TIOA JBL] PUBJPOOM 21 JO |18 10 siamsui apiaosd aseapg \p

SHOTANISU]

[ 93ed amreuuonsan()

21



MO SINSHD 0L ALIN ASDaf S
(<RIBS Ul PUB[POOM WMO NOA JEI1 UOSEIT UTEW A1 51 IBYAM 8

1) A0J SUOSEAY AN0 Y

aqeanddy loN O oeNO 5240
{MEE= UL UMD NOA TR PUR[POOAM 311 Jo AUE Jo
ajIu { ] ) SU0 UM UIQED 10 SWOY UONEIEA B 3Ae] noL o] g

aqeddy loN O oNO  s2A0
(<RIBS UL U0 NOA B PUB[POOAL 311 JO

Aue jo api (] ) auo mies (aouapisal Aewid) awmoy nod s B -

s IREENN

JOUED 10 WLE] NOA Op $2108 Aupw moy “sak J] J

fuonsanbojoftou )] 4mmm oy sap O
[=E)S= UL UMO Nok 1B PUB[POCK 31
JO AU Jo A { [) SUo UL ST YOURT 50 WIE] B umo 1ol o]

“s[RLIE 10 (s1anposd 1$a00] uey) o)
sdoa Jo apes a1 WOLy pauIea $1 A0 IO () [ § SIEAL 0w

‘azaym aoe(d e s1 yower 10wy B ‘faams sy jo asodind ap sog -

{(Apaads aseapd) 10y O
218182 10 18011,
UONEBINOSSE 10 N[ O
uonEzIne o Joduon 07
(sjuar)3 [ruonnsu ) S0 JuswaSeUR T JUSUNSAALL Il | O
{s1uarpa ayearnd 1og afvwew ) Luedwos wawaSeuew 15104 O
sponpoad 1sa10) aompoxd jou ssop eyl wonmodios v O
sianpoad 1sa10f saonpoad ey vonmodion v O
digsramred ssamsng O
uoneodios 1o digstauymed Aueq O
diysraumo ymol 1o [enprampu) O
“Ajddn poyt TV yoay0
LPIAY ST PUR[POOA <]BIS -
mod yags m digsraumo jo adA i aqunsap nok ppnos smopj
puejpocs proy ey sdigsiauno jo saddy watagp fuew ame asayy ¢

 98ed axreuuonsang)

ONDO =280
isaeak g
ISE] AU UL <2128l PuBppoom Seme uaard 10 plos nok aany

W Agroads aseapd) a0 o

Aouafe JRnnIaAos [EIapaj 10 ‘AIRIE [E20] W [
Auedwos Ansasog v O
1adojaaapiosasm pue] O
(s)jenpratput 120y O
sIaquIAL A[IUE] 170 10 uaIppya ) O
Apdedv ot TV ¥4
[ =<BIE1Ss U ABME 2AES 10 pjos nok 1By pugpoom i 108 oga
SALUT AI0W IO § ]
saum ¢ 0 7 ]
(awm 1} 3ug O
‘g uonsanb 01 0F asou §]  Jumm PBAANO
AN Au 3oy
(=R
Ul PUE[poOM AEME USAIR 10 PIOS NOA 3ABY S2LUI AUBLT MOH

JQUISLRT LUOp | ] max _H_uH_H_

{=1ES: Ul puBpooM 135 151y nof prp mak jeym up 2

W Aoads aseapd) 100 O

Aouafe juauwnuasod [E1apaj 10 ‘ayms [Es0] Y O
Auedwoa Lnsaiog v O

sadojasapaosaam pue O

(sEenpratput 1210 O

s1aquiaw Ajiurej sapo 1o ‘asnods “sjuared Ay O
“apede g TV yaay7)

Jpueppoosm mos 128 nod pip oy worg

H(Aoads aseapd) 1o O
yiEesenionQ

1t paLIzguy

1 Snog O

“Apddp gy TV 2940
{AEISs Ul PURIpOOA IN0A 135 nok pip soy

¢ 93ed amreuuonson)

B

22



mouyuogq O QAN O
oN O saA O

HNO A0 3224
Juamasea uonjeatasucd v opuepd nof op ‘ou j;  4umm 0N O

(Ayoads asead) 10 O

saan jo Sunsasrey O

sBuipjoy pugy sajjews oy pugppoos jo Sumipds o
35T PUE] JAPOUE 0] PUE[POGA JO UOISIIAUD) ]
Apdevy tougy v ¥084)

ipaLnsal amm saAnae Jo saddymym sad j]  fmmm SOOI

[ <RIBS UL UMD
MoK UL PUB[POOA ST JO AUE UD JUMIISED UOIEAIISTOD © 211 S

“uatndopaaap se yans ‘sasodind pareuSisap ‘wewan 10y pasn Suag
LG PUE] 12131 JEL) (Jaumo i o) juawied jo jnsal agp sawn
-awos ) sjuauaarie Surpug AeSa) are S)UIMISED UOIEAIISHO ) | |

rdquIBwRIUOp [ ON[  S2A[0
[SAEaA § JSE] O1) U <EIS- UL WAMO NOA JEL] PUR[pOOm a1}

asn o1 apdoad Surmoqe 1oy Asuou payaa[jod 10 pasea] nof sABH q

((Apaads aseapd) 1y O

s1anpoad 110§ I2QUIN-UOU PPA[OIBALMI 0]
wonanpoxd saqui g O

Foosaar amsedazead o O

(Fununy wey 210} uoneanay O

Sununy o

Apededn poyy TRV 343

{10J 11 35N K31 PIP JEUM B

) pur v suonsanb samsue aseard ‘sad §p J

‘Jfuonsanbojof tou ] Jmm onO saA 0

L2E)S = Ul Um0 nod JE puelpoos 2 asn o) apdoad Sursore 1oy
{(FwFFo] woay wetp 1ao) AU P[0 10 PISEI] 1343 NOA JABH 0]

—:_-m_—u.”__- .—’ A —-_””_.f .h_- ..._J....d

9 93ed amreuuonsan()

O O oo o o o {(Apoads aseapd) 110y

‘Funysty 1o Fununy

ek g B EL & M UEL) IO “UOTEAIIAL IO ]

m m m (@ m (m  (m] Funysy 10 Surjuny 10,4

spanpoud Iaquity 1210 10 poos

oy EL Gl Bl B _H_.n:_._ﬁ_ sBopmes jo uonanpord o4

(£F1aua) [angoiq
o o o o o O O poosanysouonsnpord sog
S AN EE N A g N sjanpoud 152108 12qUIn-uon
JO UOTA[[0)/UONEATIND J0 ]
<1131 IO 10
O 0 0 0 0 0O O uapuys &w o o puepssed o,
OO oOoo o o Aowarnd 104
m| | O | m| 0 0 UOUET 10 g ..n_...c.n- HE]
ETT]
BB 8 B s Er oo UOTEIEA 10 WOy AU JO HEf
o o o o o o o JUSUSIAUL PUE] 10,]
Big i E s oo Asmii
sifopong pur ammpen waoad o]
O O oo o o d Azauaos 10 {neaq fofua o
L 9 5 v & T 1
ey e uepodiog
10N Aiap

WA FYVT 08 X0y NGO Y0
[<E)S U1 PUE[POOM MO NOA AYa 10§ SuosEal se Surmorjoy

atl am Juenodun Mo -SuosEal AUTW 10f puB|poom umo ajdoag g

¢ 93ed axreuuonsonQ)

23



IPQU&ALAM LUOP [0 ONDO  seA O
JSIEIA S JSE[ AUT UI PAAOWIAL IO PAJSIAIEY U3 S230) JAEBH P

JAqUIBUAI LUOP [0 oNDO  SaA 0

¥saarey au 1oeauod 10 “yew ‘uepd diay
1aisa10] [Euorssajord € pip Ysasdey juaoal jsow sy Suung 2

W(Apaads aseapd) sapoy O

saax) Junmewal jo Aupenb aaoadun o) O

aydonsees (rmen 8 £ pafewep saan acowal o] 0O
satunueddo pooneazsas pue s asoadun o] O
samunuoddo Fununy asoxdun o] O

WEL sBM 2011 O

AST UMD 10] PODA PAPAAN [

Aauow a) papaan O

ASM JAIOUE 0] UOISIZAUDD 10] PUE] TEI[D O], []
MBI 21aM 5331 ] [

uepd juawaSeuwew Aw w saanaalgo asanpe o O

“Apdefo gt TV ¥4
JPAADIIAL IO PAJSIATEL 5330 atam A, '

W{Apaads aseard) sapy O
sajod 10 1304

read 1ad spaosy 4mmmpoonan g
poomding O
sRopmeEs
sH0] 12auap O

Ao soyy TRy 324
Jpasaaey aam sjonpoad jo sadd ey, e

(Apaads aseapd) seny O
Jopenuoa SwdEo) A 0O
1315a10] 10 J3feueur puel S ]
{sqnpa pue suoneosse Surpnyou ) Jauped ssamsng A4 O
saAnEpal 12up0 10 ‘sjuaed wappys S 0O
asnods Sw so/pue 3y O
Ay oy TR ¥y
[=21B]S= Ul PUBE[POOA MOK 10] *52331) 1SIATRY

0] JOU 10 I33YA SE [INS ‘SUOISIDAP a1} JO SO SIELUL OY A ]

PUE[POO AL ATO & JO JUILAS

QUL JUOP O ONDO  SaA O

[SIEBIA § JSE] AU] Ul<AE]S= Ul pUBpoos mod afeueu
noA djay o) wexSood areys-150a e pasn nod asey “sad § J
pluoysanbojoffouy) 4mm oNO sAAD0O
{=EIss ul puefpoos mod afeuem nos diay o weiSoxd
aIpys-1503 palosunds [213pag 10 IEIS B Pasn 13A3 NOA SAR]

"W E0L] SIANUAIU] ANSII0] PUE

‘werforg aanuaou] digspremals ‘weifon] aA1asay UONEAISU0)

ap apnjou sapcluwexy pugjpoos e aeuwew 10 saan jue(d
dyay o Aauowr g s1aumopug] apiaoad smeiSoad aaeys-1s0 ¢

mowfluo ] AAEW O

oNO s=A0O
PAUILRY U2T <2JESs UL PUB[POOM
mod 3o Aue 125 01 Fuiuuepd nok ame ‘ou j 4umm ON O

g1 uonsanb o1 0F sad j] 4um 52AO
Jpayruan uaalf
A[UALND <31B)S= Ul PUB[poos Mol Jo Lue st sad J J

‘cluonsanbojof ‘ou yp 4EEE ON[] 534 [
{RI0J20 UONEIYNAAD UAIF INOGE PEAT IO PIEAL J2A NOA B

P pue ‘2 tq ‘e samsue aseapd ‘sak g ‘
‘9] uoysanb 01 0F ‘ou )] Jumm oNO  SA D

LN PAUAMO 3ABY NOA 30WS <AEES= U1 MO NOA (B} PUB[POOM
AU JO AUE WO0JJ PAIAOWAL IO PASIATRY UG 13A3 5331 BAEH 5[

“2ANEIIU] A1S210.] J[QEMIEISNS MU} PUE ‘poo gy ey “Se ] uaairy

‘i aar1] apnjout sapdurexy spaepues s dnoad e qus Apdwod
1B SI3UMO PUE[pooM aZiuFosal o) suniford uonedgna uaaad

paeasd aaey sdnoad uawaEeuew pugppoos pood afrmedus 0] 7|

g 93ed axreuuonsan() L 93ed a1reuuonsan()

24



W(Apoads aseapd) sapp) O
DAL JRQUIATIAL LU0p | O
puaLy 0 I0qUS1an IaUMOpUR] 1S30] 100 O
dnouf yyord-uou e jo sakojdug O
aooenuod FmEse 0
sponpord 1sau0y saonposd e fuedwod e woy @S] v
SIFO[OL APILM IO J121S3I0) B SE INS UBINSU0D ALALL] ]
aakopdwa Aouady a01AIag WLE,] J0 19151 UOTBAIISUO )
121 AL PUE [10§ 9TAIIS UOTEAIISUO.) 32IN0SIY [BINEN O
aakoqdwa arels 1) O
aako)dwa ANSIAATUN IO J0 12]$3I0] UMISUAXT ]
Iasam) <Aouafe Ansalo] aerss O
ey oy TR ¥4
{WOI] WOIBULIOJUT JO 33IAPE 135 nod pip oym ‘sas J] J

ggucnsanbojoiouy] Jmmm onQg sIA O
{=AIEIS= Ul A0 MoK JBY) PUB[POOM 311

INOCE UONEMEOJUL IO 3JIAPE PAAIAOAI NOA SARY ‘SIPaK § JSB] 3} U] g

O EULIOJU] JO S2201M08

JAOQE AU JO AUON ]

nonssturad Aw s arpgnd (eizual s Aq Sununy o vonEaney O
spuaLy Jo ‘A Au ‘ew Ag Sununy 1o uonganay O
ssa00e apgnd 1o1nsar o1 pue| pasod O

spaafoad yuawasosdun sauaysy ARLgEy 2P O
S[IEI] 10 SPEOT U0 20UBUuEm pauuojiad jo g O
s1azi[iuay 10 ‘sapransad ‘sapioqaay panddy O
PIEZEY 311 paonpay O

saan pajueld O

Jdad aps, - saan mau oy puep paaedalg O

ey qois JIV 32

[ <AIBIS Ul MO NOS JEI) pUB[poos i} Jo Aue

U PALINII0 SAATIE FUIMO[[0] 311 JO AUE 2ARY ‘SIEaA ¢ 1SP] 21 Ul 8]

IMUBWA JUOP [0 ONDO S2A O
{=RIES= Ul WO NoA 1By PUB[po0M a1

Jo fue 1o ued diyspresals 10 juawaSeuei uanum e ey nof o/ ]

01 @3ed a1reuuonsang)

MU IUOp [ ONQO SeAD
csaeak g
18E] 21 Ut pa1oa|[od udag sonpoud asayy jo Aue asvy 2

sy 10 asn peuostad 104 O
aes 104 O

Apdelty jougs TV 39343
panaoa sianposd asayy e A g

{£poads aseapd) 12apo O

aouepodun snordijar 1o [Rmnd jo swaj O
sponpoad eI 10 [eIoy ‘AR O
suamaddns Amiarp pue [punpap O
s2qpd O

“Apdder gy IV 3oy
Jpataqon aam sponpoad jo saddy gy, e

-3 pue *q ‘e 1amsue aseapd sad g J
fuonsanbojoftouy] 4mm ONO 5240

£1 PALAO JABY NOA 30UIS <AJBIS= Ul MO NOA JBL) PUB[POOA
N o AR WOL) pajaagod uaag spnpoud 1SA10] 130U Uou 3ARH

ssrfaeaq pue ‘sjuepd [emorpat ‘saLuagaganyg

s ons auepodm snordiag 1o [eInmna jo swagy

sjuepdsuen Fudesspue] pue ‘mopw ‘epes

‘syEnog Jagiuod st gans sjanposd 1ead 10 [RI0Y DANRI0A(

EAOBUILY PUE ‘qnja

s Jtaaq] “sapau se yons sjuamwafddns Liepaip pue [EURIpafy

SUIA] PEIA[PPLY PUR ‘$3LLISY ‘SWOOIYSNU PlIK SE oNs sajqipy
:apnjaut s1anpoad 1Sa10§ 12GWIn-uoN

“SPUB[pOOM

Wiy Paiaaq(oa am ey sajod 10 ‘ssed ‘poomary ‘poomdind
‘sFo] ueLp a0 s1anpoad e s1anpoad 15340] JAqUID-UON (]

6 93ed arreuuonsan()

25



O O O g g g g {Apoads aseapd) 10y
Furdwmnp 1o wsijepuea

LB B OB H SE JONS “PUB[POOAL JO 3SNSTN
O O O O o o o saan Aw Fupeas ajdoag
O Oooo oo o Surgorod 10 Furssedsan)
EETRITER

O 0o 00 0O 0 pezuojow woy sson o afeueg
O O o o o o o spue Aqmau jo uawdojaiag

O
O
O
O
O
O
O

SISAATEL] 1ILIET B SUONEMEay

O
O
O
|
O
O
O

NS ME]

SITay Ao 10

O 0O O 0O O O 0O gappys Aw oy e puep Swdaay
O OO0 oo a g saxel Auadosd giiy
O O O O O O 0O seoadspamSuepua ue s Suifeagg
L. 9 % & T I
WU 777777 a0y
ON Jeun)

ansst HOVA

A0 X0g FAQ Sunpmm Ag 20003 J0 [aAd] Mok [EIIpUL asea]]

“pugpoos 131 Aofua pue asn

o) Luprae s apdoad awos Funodagye am eyl $aNss1 AWos e MO[2

JUEM A31) SB PUB[POOAM 1121 asn o ajqe jou e ajdoad saumawog |7

SINES] PUE SUI3007)

71 93ed axreuuonsang)

uonEzIueS o
1aumo pue] e digsaquagy

Oooooooo o

OO0 O O O O 0O-4ewesus  udfopeyiw Surye],

1AW

iy ®m B & § 8 @& @ PUB[POOM IO [ Fuye L

[Euotssajond axmosal prmiEn
IO 10 INSAI0) B s Furye]
sdin pray

10 SpUBjpocs 0 Funis g

O 00000 a00ao

O00o0ooa0o0aoad

OO OOOoO oo O sumrdoid o1per 0 uosIAAa ]

OOOoOoOoaogao g Fumara awoy 1o0g sade oapip

SAUAIAJURI DAPIA
10 ‘sdosyIom ‘sasualaguoy

O0O0o0ooOoa0o0a0oao

O o0o0oo0ooo0oaao o Q=M ARuI=]

w1adedemau
10 ‘SINZET B “SIAI[EMAN]

O ooo0oooao O

OO0 oo o o oseyduedosiooq suwnegng

moyl 9 §F F ¢ OT |
e B L L R L ©
108 Arap

w2l HIVA 400 ¥04 TN 1Y

oA 10] aq SPUBfpOcM o
SurFewew noge Suiuma] Jo sAea FuLmo[of 2y} pInos [n)asn Moy

JOP 0] MOY PUE O 0] JEQM - SPUB[POOM
FurFeuem noqe wea] o) SARM U0 JIp AU a8 a1 ] (7

11 93ed axreuuonsang)

26



aarfap aenpeiny O W(&yraads aseaqd) 10 O

@ai3ap s ojayaeg O mouy Luop 10

2215 ap [EJULIA) 10 JLII0SSY [] awm sup e suepd oy O
afajoa awog 7 PUB[POOM O] 3ET PUE] ISIOUE L3AUO) ]

19D 10 aaenpesd [poyds ySIg O 35N JAIOUE O] PUB[POOA AL JO [[E 10 3WOS AU ]
apeif yig] ueyl 883 O PUBRpOOM 2uow Ang O

SUOISIAIPGNS 31 [[28 pug pus[pocs Aw jo wed 1o e apiaig o
SIIATY IO 10 UIP[ILD AU 0 PUR[POOM AL JO [[8 SO0 SLH0S 3A10 O
PUB[pOCM AU JO [[B 10 2108 |25 O

s1onposd 1$a10] IAquIn-uou 12310y

pooadpnd 10 sSojmes saamy O

‘paarasax aaxfap psaySig
10 apeid snotaasd At jIew ‘pajjoua AJURLIND §] CFA AQuo 3oy

LA TINOD
aAEL] NOA 1B [00YDS JO [aaa] 0 aa1Sap 1sagSig A ST YA 0T

13A0 10 SIE3A G/ [ POOMBIL] IS3ATEH O]
siead ) 01 ¢9 O PUB[POO AL UTEIUIEWT 0 AJIATIOE WNLIIUTA ]
sIEad §9 01 ¢ O AITATIOR DL - ST SE 31 3ABa] [
smak pg 01 CF O wpddp g TR yoay0)
sIeak 01 5 O jsmak (g}
sead pf 01 57 O AAL] 1XSU 3L} UI <3]BIS> Ul puejpoosm mos 10g suejd mok ame ey €

sIeak ¢7 Japur) O

¢3%e Mok s11eYM ST PUE[POOAL A0 JO 25T 2 |

pamarWRS ] ON[ 53X [

gpamarnod ary °q O OO oo oo A Apaads aseaqd) 12p0)

o o o e | SULIO)S 201 10 Ul

O O o0 oo oo S33I MU JO Jou]

O 0O O O o o o saseasip jue)d 10 s1oasuj

O 0 0 O 0 O 0O aIn

i {uonednaoo O O O Oo o o Od 123p SE YONs S[EWIUE Pl

e mod sea Jeym paina ji) uonednoo urew nod sty B O O O 0O O O 0O29uedsE yons “S[ewie JN83woc]

-aneunonsanb sy jo O O O O O O O syuepd apquisapur)

afed ise) ayp o1 0F pue uonoas  no g moqy suonsand), sy dis aseapd O O O O o o g nonnjiod 1aem pue ay
“UOTEZINESIO UE Jo Jeyad uo aneuuonsanb sup Sumamsue ame nos 5y S ¥ v Tl T
[RIUAPLUOD A[1010S A1 s1amsue mod Jo B ‘anenuonsanb smg jo js20 WIddu0T)y "o L1330

am s 8y nok Noqe suonsanb maj e jse 01 ay1] pinom am AJ[em g O JEI0) “NSST [V
LOf X0 NG Surpamn AQ Wasuod Jo [aa3] Mok ENpUL a5Ea]]

no g ymodgy A_.__.r_wt..—_.ﬂ._ Jerauary

SPUB[POOAL JLIOS JO YIEAY A} SUnOajje 20E JBY) SaNSST 218 MO[ag
“EPUR[POOA. J0 UI[EIL] AU 123178 WeD 1ey) SSUI) AUB 08 a1 ], g7

1 93ed axreuuonsang) ¢ 93ed amreuuonsan()

27



oNO $2A0

JAmues

10 "Fung “Furgaear ‘simes Sunquingd ‘SunjjEm SE ons satjiAnoe
rearsAyd a1seq a10w 10 2u0 s AJ[ENUBISQNS 1B UOIMPpUOd ¥ ‘g

‘papiaoad adopaana pred-aSeysod
a3 i aareunopsanb gy vangaa aseagg
iAaaans siyy ui Sunedianaed 1o0] nod yuey],

ONO ®A0
puaunedun SULESY 10 UOISIA 313438 B 0 ‘SS3UjEap ‘ssaupu|g B

suoirpues Sunsep-Suo] Smmopjog s jo Aue asey nof og] 0f

(Ayoads aseapd) 120y O

MM O
IAPUR|S] MJIIR] IO 10 URITEMEE] SATEN []

UBEILIBUN-UEILYY 10 Y[ O

UEISY []
UBIPU] UEILIUNY []
dpdely fougs oV o)

4301 INOA ST g

ouneoueds gstoeds jou we | oy O
oune-medsipysiweds we | ‘saf O
ouneomedsiy/ysieds nof ary egg

aewaf O 2AEW O
X35 NOA STIRIA 8T

20w 10 (000°00T$ O
6666618 01000°001% O
666665 01 000'05% O
606°6FF 010007578 O
000°$T§ wEp S5 O

P RO Lo ——— LAWOIUT [EOULE § PIOYAsNO oA ST IRYA “LT

NOA TEL] ST 30 STUSWIO [EUOINPPE AW 218 2131 J]

81 a3ed L1 93ed

28



TON UL

g

rr TSI A

E0S0T Q) wovFunyse (8L 00-96504#EW0) 193l01g uenanpay yomadig
IATPNE PUE WAUSTEIER] JO SN0 S 08 PUE SST0T D00 Toniimse Ay
MO WO NI IR SOURIES] ) M naLEy jo mempdagg

SI) Suranpan 1) suonsaiEns Fupnpou ‘uorEou g

ST J0 193 S0 Ak 10 SRS USpUmG ST FuTpomiag sjusuanus
PUIS  UONELLIOHI O U000 2 Furaaiaas pu Sugapdueod puw ‘papaau
wyEp FUimEren pag Fuusyes saunos epEp Sunsio Sunjomas Ssuonan s
Furpmanaaa 1oy awn Fupnpam quapuodsan sad sanun o) afemay

O] PRIEIITISA STUMINLLIOET J0 UCT3[Ioa STy oy uapama Sunaodas 1pgng

EmﬂBOﬁEN_ﬁoog_‘.mz.ﬁm..—..m,w.g%.}a ““.M.Ewuﬂ—
0r15-6+9 (159) :xeq
L969-96€ (998) :auoydaja |, sa1g-jjoL,

801SS NIN ‘Ined 18
AV [19M[0] T661
F0IAIRS 15210 YASN
AJAING I0UM() PUB[POOAA [BUOTIEN

1SN JOBIU0D ISLI|J
;suonsanb 1o syjusmwimo))

I9A00 Yoeg

MOA 01 S)NSI AU puEs [[Im aw pue ado@aua winias
A JO Yoy A1 U0 s52Ippe puk auku oA wund aseaqd
‘fanins snp1 Jo synsas o Adod 8 a1 pynosm nok 5

IOA00 Yokq 9pISU]

29



Appendix Il — National Woodland Owner Survey Cover Letters and Pre-
Notice and Thank You/Reminder Postcards
Pre-notice postcard

30

Dear Woodland Owner:

Within the next few days you will receive a questionnaire in the mail
from the National Woodland Owner Survey. You are one of only a few
woodland owners who will receive it. The questionnaire is designed to
give you an opportunity to let policy makers, land managers, and public
and private service providers know what some of your concerns are. This
information will help them better understand and address your needs.

We invite you to participate in the survey by completing the
questionnaire when it arrives. Of course, your participation is voluntary
and we will treat your answers as strictly confidential. If you have any
questions regarding the Survey, please call us toll-free at 1-866-396-6967,
visit our website at http://www.fs.fed.us/woodlandowners, or write us at
National Woodland Owner Survey, USDA Forest Service, 1992 Folwell
Ave, St. Paul, MN 55108.

E 0ty V1. Loreria=>

Dale N. Bosworth, Chief

NATIONAL WOODLAND OWNER SURVEY FIRST-CLASS MAIL
USDA FOREST SERVICE VS, POSTACE PAID
1992 FOLWELL AVENUE PERMIT NO. 680

ST. PAUL, MN 55108

OFFICIAL BUSINESS




Cover letter that accompanies the first questionnaire

United States Forest
Department of Agriculture Service

Dear Woodland Owner:

We invite you to participate in the National Woodland Owner Survey
being conducted by the United States Department of Agriculture,
Forest Service. Your participation in this survey will help policy
makers, land managers, and public and private service providers better
understand and address your needs and concerns. The results of this
survey will be used to help provide services and technical assistance.

You were identified as a woodland owner from public records that
indicate that you are among the approximately <insert number> owners
of woodland in <insert state>. We will contact only a few of these
owners. Because of the limited number of woodland owners contacted,
your answers are especially important.

Your participation in this survey is voluntary. Your answers to the
questions will be kept confidential and will be combined with those of
others. The results will only be used to determine patterns and trends.
Completing the questionnaire should take no more than about 15
minutes of your time. A postage-paid return envelope is included for
you to return the completed questionnaire to us.

If you would like to receive a copy of the results from the survey,
please write your name and address on the back of the envelope that
you use to return the completed questionnaire.

We greatly appreciate your valuable assistance.

e 0t V. L=

Dale N. Bosworth, Chief

31



Reminder/thank you postcard

32

Dear Woodland Owner:

A week ago we mailed you a questionnaire inviting you to participate in the
National Woodland Owner Survey. If you have recently sent the completed
questionnaire back we sincerely thank you. You may have intended to complete
the questionnaire but perhaps you misplaced it or simply forget about it, so we
sent this reminder. Completing the questionnaire is an opportunity for you to
provide information that will be used by policy makers, land managers, and public
and private service providers to better understand and address things that are
important to you and other woodland owners.

We understand that your time is very valuable. However, the 15 minutes or so
that it takes to complete the questionnaire will help us to develop more complete
and accurate information about woodland owners. If you have any questions
regarding the Survey, please call us toll-free at 1-866-396-6967, visit our website
at http://www.fs.fed.us/woodlandowners , or write us at National Woodland
Owner Survey, USDA Forest Service, 1992 Folwell Ave, St. Paul, MN 55108.

E 0t V1. Lrai=

Dale N. Bosworth, Chief

NATIONAL WOODLAND OWNER SURVEY FIRST-CLASS MAIL
USDA FOREST SERVICE U5 POSTACE PAID
1992 FOLWELL AVENUE PERMIT NO. 680
ST. PAUL, MN 55108

OFFICIAL BUSINESS




Cover letter that accompanies the second questionnaire

ﬂ‘} United States Forest
8% Department of Agriculture Service

Dear Woodland Owner:

Several weeks ago we sent you a questionnaire inviting you to
participate in the National Woodland Owner Survey. You may have
intended to complete the questionnaire but perhaps you misplaced it or
simply forget about it. If you have recently sent the completed
questionnaire back we apologize for contacting you again and sincerely
thank you. But if you have not completed the questionnaire now may
be a good time to do so. For your convenience we have enclosed
another copy of the questionnaire with this mailing. It should take
about 15 minutes to complete.

Your participation is voluntary, but because of the limited number of
woodland owners included in the survey, your answers are especially
important.  Your answers to the questions will be kept strictly
confidential, and will be combined with those of others. The results
will be used by policy makers, land managers, and public and private
service providers to better understand and address things that are
important to you, and other woodland owners.

If you have questions regarding the Survey, please call us toll-free at 1-
866-396-6967, visit our website at www.fs.fed.us/woodlandowners, or
write us at National Woodland Owner Survey, USDA Forest Service,
1992 Folwell Ave, St. Paul, MN 55108.

0t V. Bvei==

Dale N. Bosworth, Chief
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Appendix Il — Statistical Estimation Examples

Example 1.—Estimation of number of family forest-land owners in Pennsylvania

The question: How many family forest-land owners are there is Pennsylvania?
The (hypothetical) data:
* Estimated area of family forest land in Pennsylvania = A, = 10,000,000 acres

* Variance associated with this estimate = var(Af ) =4.0x10"
* .= area of forest land owned by landowner

* There were 50 randomly selected sample points with the following attributes:

Point Land Use Owner Class  OwnerID a,

1 Forest Federal 100 450,000
2 Nonforest - - -

3 Forest Family 109 15,000
4 Forest Family 118 25

5 Nonforest - - -

6  Nonforest - - -

7 Nonforest - - -

8 Forest Family 110 10,000
9  Forest Family 116 100

10  Nonforest - - -
11 Nonforest - - -
12 Forest Business 105 25,000
13 Nonforest - - -
14  Nonforest - - -
15  Nonforest - - -
16 Forest Family 108 25,000

17 Forest Business 106 1,500
18 Forest Family 111 5,000
19  Forest Family 119 10
20  Forest Family 114 500
21 Forest Family 113 900
22 Forest Family 121 7
23 FPorest Family 122 3
24 Forest Business 105 25,000

25 Nonforest - - -
26  Nonforest - - -
27  Nonforest - - -
28 Nonforest - - -
29 Forest State 103 1,000,000

30  Forest State 104 500,000
31 Forest Business 107 40

32 Forest Local 101 50

33 Forest State 102 1,500,000
34 Forest State 103 1,000,000
35  Forest Family 115 400

36  Nonforest - - -

37  Forest Family 112 4,500
38 Forest State 102 1,500,000
39  Forest Family 117 30

40  Nonforest - - -
41 Nonforest - - -



Point Land Use  Owner Class OwnerID a,
42 Nonforest - - -
43 Forest Family 108 25,000
44  Forest State 102 1,500,000
45  Forest Family 120 10
46  Nonforest - - -
47 Forest Family 109 15,000
48 Forest Family 108 25,000
49  Nonforest - - -
50  Nonforest - - -

Step 1.—Select all sample points that were forested and family-owned

Point Land Class ~ Owner Class Owner Qa,

3 Forest Family 109 15,000
4 Forest Family 118 25

8 Forest Family 110 10,000

9 Forest Family 116 100
16 Forest Family 108 25,000
18 Forest Family 111 5,000
19 Forest Family 119 10
20 Forest Family 114 500
21 Forest Family 113 900
22 Forest Family 121 7
23 Forest Family 122 3
35 Forest Family 115 400
37 Forest Family 112 4,500
39 Forest Family 117 30
43 Forest Family 108 25,000
45 Forest Family 120 10
47 Forest Family 109 15,000
48 Forest Family 108 25,000

Step 2.—Select all unique family forest owners—one record per owner

Owner a,
108 25,000
109 15,000
110 10,000
111 5,000
112 4,500
113 900
114 500
115 400
116 100
117 30
118 25
119 10
120 10
121 7

122 3




Step 3.—Calculate sample size
n,=15

Step 4.—Calculate number of owners

Owner a, o™i

108 25000 0.000003
109 15000 0.000004
110 10000 0.000007

111 5000 0.000013
112 4500 0.000015
113 900 0.000074
114 500 0.000133
115 400 0.000167
116 100 0.000667
117 30 0.002222
118 25 0.002667
119 10 0.006667
120 10 0.006667
121 7 0.009524
122 3 00222

Sum 0.051051

N, =(1.0x10")0.051051= 510,510

Step 5.—Calculate variance the estimated number of family forest owners

A A2 1 n, Y noi2 o nOLZ
var(N,) = A, n,(n, -1) Iz:;[;l (2 n.a J) +Var(Af)(§ na J

o™i

2 2
oo L (1%L S
= (1.0x107) 15(15-1)%‘[& [zf n,a )] H(a 00 )(iﬂ noaij

1 EREEa|
; a'i i=1 noai
Owner a, i

108 25,000 0.00004 0.00260
109 15,000 0.00007 0.00260
110 10,000 0.00010 0.00260
111 5,000 0.00020 0.00259
112 4,500 0.00022 0.00258
113 900 0.00111 0.00249
114 500 0.00200 0.00241

115 400 0.00250 0.00236



S E
; ai i=1 rloai
Owner a, i

116 100 0.01000 0.00169
117 30 0.03333 0.00031
118 25 0.04000 0.00012
119 10 0.10000 0.00240
120 10 0.10000 0.00240
121 7 0.14286 0.00843
122 3 0.33333 0.07968
Sum 0.11525
n 1 n 1 2 n 1 2
(—-{Z—D = 2(—-0.051051] =0.11525
i=1 ai i=1 noai i=1 ai
Ny 1 2
( —) =(0.05105)" = 0.00261
i=1 M, &
var(N,) = (1.0x10")’ — 1 _(0.11525)+ (4.0x10'°)0.00261
15(15-1)

=5.488x10" +1.042x10° =5.498x10"

se(N, )= Jvar(N, ) = 234,488

The (hypothetical) answer: There were an estimated 510,510 family forest owners in
Pennsylvania. The variance associated with this estimate was 5.498 x 10'° or a standard error of

234,488.

Example 2.—Estimation of number of family forest-land owners in Pennsylvania who had
written forest management plans
The question: How many family forest-land owners in Pennsylvania had written forest

management plans?
The (hypothetical) data:

* Estimated area of family forest land in Pennsylvania = Af = 10,000,000 acres

* Variance associated with this estimate = Var(Af ) =4.0x10"

* «, = area of forest land owned by landowner i

* y,=1if forest-land owner i had a written forest management plan and 0 otherwise

* There were 18 randomly selected sample points on family forest land with the following
attributes (this a subset of the full complement of sample points listed in example 1):

Point Land Class Owner Class Owner a, 9,
3 Forest Family 109 15,000 1
4 Forest Family 118 25 0
8 Forest Family 110 10,000 1
9 Forest Family 116 100 0
16 Forest Family 108 25,000 1
18 Forest Family 111 5,000 1

37
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19 Forest Family 119 10 0
20 Forest Family 114 500 0
21 Forest Family 113 900 1
22 Forest Family 121 7 0
23 Forest Family 122 3 0
35 Forest Family 115 400 0
37 Forest Family 112 4,500 0
39 Forest Family 117 30 1
43 Forest Family 108 25,000 1
45 Forest Family 120 10 0
47 Forest Family 109 15,000 1
48 Forest Family 108 25,000 1

Step 1.—Select unique owners — one record per owner

Owner

az’ -yi
108 25,000 1
109 15,000 1
110 10,000 1
111 5,000 1
112 4,500 0
113 900 1
114 500 0
115 400 0
116 100 0
117 30 1
118 25 0
119 10 0
120 10 0
121 7 0
122 3 0

Step 2.—Calculate sample size

n, =15

Step 3—Calculate number of owners

n,

= i = x10’ Yi
Zf (1.0x10 ); e

Y

Owner a, J; Mo,
108 25,000 1 0.000003
109 15000 1 0.000004
110 10000 1 0.000007
111 5000 1 0.000013
112 4500 0 0.000000
113 900 1 0.000074
114 500 0 0.000000
115 400 0 0.000000
116 100 0 0.000000



Yi

Owner a, 7. N,&;
117 30 1 0.002222
118 25 0 0.000000
119 10 0 0.000000
120 10 0 0.000000
121 7 0 0.000000
122 3 0 0.000000

Sum 0.002327

N, =(1.0x107)0.00232 = 23,235

Step 4.—Calculate variance the estimated number of family forest owners with written
forest management plans

i i — (nl 1)2[y. (2 Y J) +var(A, {; Y j
- (Lox10') 15(115 1);[% (;ny; Dz+(4.0x101°)(§1%]2

; 2
Y Yi [y Y
a; g \i= Ned

Owner a, J;

108 25,000 1 0.00004 0.00001
109 15000 1 0.00007 0.00001
110 10000 1 0.00010 0.00000
111 5000 1 0.00020 0.00000
112 4500 0 0.00000 0.00001
113 900 1 0.00111 0.00000
114 500 0 0.00000 0.00001
115 400 0 0.00000 0.00001
116 100 0 0.00000 0.00001
117 30 1 0.03333 0.00096
118 25 0 0.00000 0.00001
119 10 0 0.00000 0.00001
120 10 0 0.00000 0.00001
121 7 0 0.00000 0.00001
122 3 0 0.00000 0.00001

Sum Sum 0.00103

Ny n, 2 n, 2
(—{ZLD = Z(L-o.oozszJ =0.0010
i=1| & i=1 N, 3 i=1 | &

0

n, 2
( —] =(0.00232)* =5.3982x10°



1
15(15-1)

se(l\Ald ) = ,/vér(l\]d) =22,167

The (hypothetical) answer: There were an estimated 23,235 family forest owners in

var(N,) =1.0x10’ 0.0010+(4.0x10'°)(5.3982x10°) = 4.9137 x10°

Pennsylvania. The variance associated with this estimate was 4.9137 x 10 or a standard error of

22,167.

Example 3.—Estimation of area of family forest land in Pennsylvania owned by people
who had written forest management plans
The question: How many acres of family forest are there in Pennsylvania were owned by people

with written forest management plans?
The (hypothetical) data:
* Estimated area of family forest land in Pennsylvania = Af = 10,000,000 acres

* Variance associated with this estimate = var(A;) = 4.0 x 10"
* a, = area of forest land owned by landowner i
e y=1 if forest-land owner i has a written forest management plan and 0 otherwise

* There were 18 randomly selected sample points on family forest land with the

following attributes (this a subset of the full complement of sample points listed in

example 1):

Point Land Class Owner Class ~ Owner ID a, J
3 Forest Family 109 15,000 1
4 Forest Family 118 25 0
8 Forest Family 110 10,000 1
9 Forest Family 116 100 0
16 Forest Family 108 25,000 1
18 Forest Family 111 5,000 1
19 Forest Family 119 10 0

20 Forest Family 114 500 0
21 Forest Family 113 900 1
22 Forest Family 121 7 0
23 Forest Family 122 3 0
35 Forest Family 115 400 0
37 Forest Family 112 4,500 0
39 Forest Family 117 30 1
43 Forest Family 108 25,000 1
45 Forest Family 120 10 0
47 Forest Family 109 15,000 1
48 Forest Family 108 25,000 1

Step 1.—Calculate sample size
n =18

a



Step 2.—Calculate area

A = A,

A iz:iz_—g 0.5
n, = 18

i=1

'O)

A, =(1.0x107)0.5=5.0x10°

Step 4.—Calculate variance

s2(p,) = n” (1- pd)—£05(1 0.5)=0.26471
var( = A? Sz(ﬁ)d) A s R A \2
A\j)_Af o +Var(Af)(pd)

=(1.0x107) (0 216;71) (4.0x10°)(0.5)°

= (1.4706x10'?) +(1.0x10" ) =1.4806x10*

se(A, )= Jvar(A,) =1,216,794

The (hypothetical) answer: An estimated 5 million acres of family forest land in Pennsylvania

are owned by people with written forest management plans. The variance associated with this

estimate is 1.4806 x 10'? or a standard error of 1,216,794.



Appendix IV —

Member

Terri Bates

Ted Beauvais
Larry Biles
Mark Brown
Sally Campbell
Dave Darr
Tom Doak
Paul Frey

Rich Guldin
Gary Hergenrader
Mike Higgs
Bill Imbergamo
Jay Jenson

Fred Kaiser
Chuck Keagan
Eric Norland
Larry Payne
Dave Radloff
Greg Reams
Brad Smith
Ray Sowers
Mike Thompson
Doug Williams
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Members of the NWOS Steering Committee
Affiliation

National Association of Professional Forestry Schools and Colleges

USDA Forest Service, State and Private Forestry

USDA Cooperative State Research Education and Extension Service

USDA Forest Service, Southern Research Station

USDA Forest Service, Pacific Northwest Research Station
USDA Forest Service, Research and Development
Maine Forest Service

Louisiana Office of Forestry

USDA Forest Service, Research and Development
Nebraska Department of Forestry, Fish and Wildlife
USDA Forest Service, State and Private Forestry
National Association of State Foresters

National Association of State Foresters

USDA Forest Service, Research and Development
University of Montana

USDA Natural Resource Conservation Service

USDA Forest Service, State and Private Forestry

USDA Forest Service, State and Private Forestry

USDA Forest Service, Research and Development
USDA Forest Service, Research and Development
Kansas Forest Service

USDA Forest Service, Rocky Mountain Research Station

USDA Natural Resource Conservation Service



Appendix V— Members of the NWOS Technical Committee

Member

Keith Argow
Mel Baughman
John Bliss

Ken Cordell
Fred Cubbage
Jim Finley
Michael Jacobson
David Kittredge
Richard Lewis
James Malone
Steve Newton
Scott Reed

Neil Sampson
Frank Steward
Denise Wickwar

Larry Wiseman

Affiliation

National Woodland Owners Association
University of Minnesota

Oregon State University

USDA Forest Service, Southern Research Station
North Carolina State University

Pennsylvania State University

Pennsylvania State University

University of Massachusetts

Forest Resources Assoication

Alabama Treasured Forest Association

Forest Landowners Association

Oregon State University

The Sampson Group

Association of Consulting Foresters of America
USDA Forest Service, Rocky Mountain Research Station

American Forest Foundation
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Butler, Brett J.; Leatherberry, Earl C.; Williams, Michael S. 2005. Design,
implementation, and analysis methods for the National Woodland Owner
Survey. Gen. Tech. Rep. NE-336. Newtown Square, PA: U.S. Department of
Agriculture, Forest Service, Northeastern Research Station. 43 p.

The National Woodland Owner Survey (NWOS) is conducted by the USDA Forest
Service, Forest Inventory and Analysis program to increase our understanding of
private forest-land owners in the United States. The information is intended to help
policy makers, resource managers, and others interested in the forest resources

of the United States better understand the social context of forests and formulate
more informed opinions and decisions. Every year, a different set of approximately
6,500 private forest-land owners from across the country were asked to participate
in the NWOS. This document describes the design, implementation, and processing
of data for the NWOS from 2002 through 2006. For updates to this report and
additional information visit: www.fs.fed.us/woodlandowners.

Keywords: Forest Inventory and Analysis; landowner survey; forest-land owners
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Headquarters of the Northeastern Research Station is in Newtown Square,
Pennsylvania. Field laboratories are maintained at:

Amherst, Massachusetts, in cooperation with the University of Massachusetts
Burlington, Vermont, in cooperation with the University of Vermont

Delaware, Ohio

Durham, New Hampshire, in cooperation with the University of New Hampshire
Hamden, Connecticut, in cooperation with Yale University

Morgantown, West Virginia, in cooperation with West Virginia University
Parsons, West Virginia

Princeton, West Virginia

Syracuse, New York, in cooperation with the State University of New York,
College of Environmental Sciences and Forestry at Syracuse University

Warren, Pennsylvania

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities
on the basis of race, color, national origin, age, disability, and where applicable, sex, marital status,
familial status, parental status, religion, sexual orientation, genetic information, political beliefs,
reprisal, or because all or part of an individual's income is derived from any public assistance program
(Not all prohibited bases apply to all programs.) Persons with disabilities who require alternate means
for communication of program information (Braille, large print, audiotape, etc.) should contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD). To file a complaint of discrimination, write to
USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S.W., Washington, DC 20250-
9410, or call (800)795-3272 (voice) or (202)720-6382 (TDD). USDA is an equal opportunity provider
and employer.

“Caring for the Land and Serving People Through Research”



