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Foreword

The Land Evaluation and Site Assessment (LESA) system is rooted
in the U.S. Department of Agriculture’s (I-JSDA) land capability sys-
tem and in suitability analysis. Capability and suitability systems
“consult the genius of the place,” to borrow from Alexander Pope.
Such systems identify opportunities and constraints for various
land uses. LESA was designed specifically to assess where the best
farmlands are located locally. Its use has been extended to identify
the best land for forestry, range, and riparian area protection.

The guiding force behind LESA is Lloyd Wright, a committed and
idealistic public servant in the Washington, D.C., offices of USDA’s
Natural Resources Conservation Service (NRCS). In these days,
when bureaucrats are subject to much criticism, it is important to
remember that, in a democracy, the people are the government. A
democratic government should reflect the values and aspirations of
its citizens. Lloyd Wright reflects our best instincts as a people.
Through times of both Republican and Democratic leadership, he
has advanced a simple, common sense idea: The federal govern-
ment should not be responsible for converting the nation’s best
agricultural lands without first considering the consequences of
such actions.

Mr. Wright is more than a public servant, he is also a partner in a
family farm. As such, he has not advocated the use of LESA as yet
another federal intrusion into the business of private individuals.
Rather, LESA has been promoted as a means for a careful consider-
ation of projects promoted or sponsored by government. The role of
Lloyd Wright is important to note because it illustrates that a single
individual can make a difference in a democracy. Mr. Wright has
been joined by many other individuals in the refinement and devel-
opment of LESA. These individuals have been confronted with the
conversion of farmland as a public policy issue and have found
LESA, or some variation of it, a useful tool that gives decision mak-
ers a consistent, defensible basis for comparing different parcels of
land. This Guidebook, written by two of the leading authorities on
farmland protection, contains the most current refinement of LESA.

Agriculture, after all, is really one of the very few truly essential
industries. Our nation has been blessed with productive soils,
favorable climate, and hard working farmers. Agriculture has
played an integral role in the development of our culture and in our
leadership position in a global economy. Even in this so-called
“postmodern information age,” people still must eat. As the
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world’s population continues to increase into the next century, agri-
culture is likely to grow in strategic importance. The good earth is
at the base of this industry. Its wise use will determine the health,
safety, and welfare of future generations as well as our own.

Frederick Steiner
Arizona State University
Tempe, Arizona
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Introduction

The Land Evaluation and Site Assessment (LESA) rating system, as
presented in this Guidebook, is based on a land classification system
that was initially designed in Orange County, New York, in 1971,
and used on an ad hoc basis to determine the agricultural land
value for property tax purposes until 1979. In 1979, the New York
State Department of Agriculture adopted the land classification sys-
tem as the official tool for determining the class of land for agricul-
tural assessment for the entire state.

In the late 1970s and 1980s, many local and state governments were
designing programs and policies to protect farmland. Some officials
were developing programs to protect all prime farmland with no
regard to location, while others proposed to protect only prime
farmland with no provisions for other lands important to agricul-
ture. Several county Cooperative Extension Service agents, district
conservationists, and state and local planners asked the Soil
Conservation Service-now the Natural Resources Conservation
Service (NRCS)—for assistance in evaluating which agricultural
lands should be protected from conversion to non-agricultural uses.

In 1981, the land-use staff in the NRCS (then the Soil Conservation
Service) national headquarters bridged the gap between New York's
land classification system for property assessment and the require-
ments for an evaluation tool for land-use decisions. First, the name
of the system was changed from land classification to Land
Evaluation and Site Assessment. Land Evaluation could be per-
formed by local NRCS staff working with local officials and farmers.
Second, Site Assessment would evaluate non-soil factors, such as
parcel size and the geographic setting. The Site Assessment criteria
were designed from information presented in the National
Agricultural Lands Study (NALS) (Coughlin et al., 1981) and the
Compact Cities report (Subcommittee on the City, 1980). The NALS
reports recommended methods of protecting farmland from conver-
sion, while the Compact Cities report documented the ravages of
urban sprawl, from the decay of the central cities to the destruction
of the nation’s best farmland. Compact Cities also made recommen-
dations on actions the government could take to prevent such
sprawl. NRCS staff used recommendations from both reports to
develop Site Assessment criteria that could be used with the Land
Evaluation criteria to determine which sites, if converted, would be
the least disruptive to the agricultural economy, assuming that some
farm sites were needed for development. LESA was created as a tool
to assist local officials in identifying farmland for protection by tak-

Xv



ing into account not only soil quality but also other factors that affect
agricultural practices and then rating farmland sites on a relative
scale for decision making.

The Site Assessment criteria identified numerous social, geograph-
ic, and economic factors that affect land-use decision making, such
as proximity to urban centers and the level of agricultural invest-
ments and agricultural infrastructure. By adding the Site
Assessment portion to LESA, NRCS produced a tool which, when
used properly, helps federal agencies make decisions for funding or
project development that do not augment urban sprawl or convert
prime farmland to other uses.

Pilot tests. Once the LESA concept had been drafted, NRCS tested
the concept in 12 counties in six states in the United States. In each
county, an NRCS district conservationist teamed up with the coun-
ty planner and other local officials to create a locally focused Site
Assessment system to accompany the local soil and agricultural
productivity data in the Land Evaluation part of the system.

The pilot states represented different types of land use and land
capability from around the United States. For example, in DeKalb
County Illinois, 97 percent of the land was prime farmland in 1980,
whereas in Whitman County, Washington, less than 10 percent of
the land was prime-mainly because of highly erodible soils

At the end of the pilot test period, all participants in the test pro-
gram attended a conference in Washington, D.C., to share informa-
tion and their experiences and to make recommendations on devel-
oping a national model. From data collected at the conference and
in the field, the 1983 National Agricultural Land Evaluation and
Site Assessment Handbook was written to provide guidelines for
implementing the LESA system in the rest of the nation.

Farmland Protection Policy Act of 1981. In 1984, LESA criteria
were included in the federal Farmland Protection Policy Act (FPPA)
rule to help federal agencies determine which agricultural land
should be protected from development. This marked the first time
that federal agencies had guidelines that enabled staff to decide
how their funds would contribute to land uses impacting agricul-
tural lands. FPPA requires federal agencies to use LESA criteria to
identify and take into account potential adverse effects of federal
programs on the preservation of farmland. It also requires agencies
to consider alternative actions, and as appropriate, to lessen such
adverse effects and ensure that federal programs are coordinated
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with state, local, and private programs and policies. Under the revi-
sions to the FPPA rules in 1984, LESA is now also used to determine
which lands are to be committed to urban uses.

LESA Handbook revisions. In the 10 years following the develop-
ment of the first national LESA model, much has taken place at the
national, state, and local levels. In 1990, a three-phase research pro-
ject was initiated to accomplish the following;:

1.  Conduct a nationwide inventory of existing state, county, and
municipal LESA projects.

2. Evaluate the technical reliability of existing LESA systems.

3. Recommend improvements for the design of future LESA
systems.

The research project was headed by Frederick R. Steiner, Arizona
State University, in cooperation with James R. Pease, Oregon State
University, and Robert E. Coughlin, Coughlin, Keene and
Associates. All three professors had provided leadership in the
development of LESA since the beginning in 1981. The study found
that some 212 LESA systems had been developed in 26 states. The
study also noted many areas for improvements to the LESA system.
The study’s findings were presented at a national LESA conference
organized by John Keller, Kansas State University, in March of 1992.
The revisions to the 1983 LESA Handbook and the development of
this new Guidebook were based on recommendations from partici-
pants at the national LESA conference.

Although a number of people have been involved in developing
and implementing LESA systems in the past 15 years, special
recognition needs to be given to Frederick Steiner, James Pease,
and Robert Coughlin for their long-term support in developing
and improving LESA concepts and techniques during the 1980s, a
period of low national support. This Guidebook will provide step-
by-step assistance to those developing new state or local LESA sys-
tems as well as stimulate new ideas for revitalizing existing LESA
systems.

Lloyd Wright
Natural Resources Conservation Service
Washington, D.C.
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OVERVIEW

“Land classification is providing an essential basis for sound land-
use programs. Moving painstakingly, demanding high scientific
skill, ... the classification of land assets and liabilities is gradually
setting up a general ledger account for the nation’s land resources.
In some areas, one phase only of the assets and liabilities-the soil—
is being recorded with meticulous care. In other areas, a variety of
items-soil, climate, vegetation, present use, and misuse-are
inventoried on a large and generalized scale. Practical needs have
dictated the individual methods.” (Excerpt from White, in Planning
for America, 1942.)

This Guidebook is intended primarily for persons interested in
developing a Land Evaluation and Site Assessment (LESA) system
for their state or locality. LESA is a numeric rating system for scor-
ing sites to help in formulating policy or making land-use deci-
sions on farmlands. The system is designed to take into account
both soil quality and other factors affecting a site’s importance for
agriculture. The Guidebook explains what steps are involved and
how to implement them.

Efforts to classify and evaluate agricultural lands for land-use pol-
icy have been undertaken in the United States since at least the
1930s. These early classifications, based on current use or land
capabilities, were compiled and profiled by the National Resources
Planning Board in a 1940 publication entitled, Land Classification in
the United States (NRPB, 1940). In Canada, G. Angus Hills devel-
oped resource rating systems for agriculture, as well as for forestry
and outdoor recreation uses during the 1940s and 1950s. Hills’
method combined ratings for land capability, suitability, and feasi-
bility. Capability studies were used to evaluate physical attributes
for potential uses, such as agriculture, while suitability studies
evaluated the existing conditions, and feasibility studies evaluated
costs of bringing land into production (Belknap and Furtado,
1967). Hills’ land evaluation system formed the basis for the
Canada Land Inventory (Petch, 1986). Ian McHarg’'s “ecological
determinism” method employs suitability analysis for various
land uses in an overlay format to evaluate the most environmen-
tally suited locations for development activities (McHarg, 1969).
Several of these methods as well as general concepts of suitability
analyses are reviewed by Hopkins (1977).

The U.S. Department of Agriculture’s Natural Resources
Conservation Service (NRCS-formerly the Soil Conservation
Service) developed several soil-based systems to classify farm-
lands. These included the land capability system, which contains
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eight classes based on limitations to agriculture and, more recent-
ly, the important farmland classification system, based on soil
qualities and economic importance to state and local economies
(see Appendix E). Several other rating systems, such as the Storie
Index (Storie, 1933), the Tulare County, California, Agricultural
Rating System (Tulare County, 1975), and the Jackson County,
Oregon, Farmland Evaluation System (Stockham, 1976), were
developed by state and local governments for both farm manage-
ment and land-use programs.

In 1981, the Soil Conservation Service (now NRCS) developed and
began testing the Land Evaluation and Site Assessment (LESA)
system. The uniqueness of LESA was that it provided a national
model with consistent terminology and a set of classification pro-
cedures using soil-based and other site factors while offering a
great deal of local flexibility.

In 1984, a generic LESA system was adopted by USDA in federal
administrative rules (See Appendix A) to be used by federal agen-
cies in evaluating projects causing agricultural land conversion.
More than 200 state and local governments in the U.S. have adapt-
ed LESA procedures for their own circumstances and policy objec-
tives. Once certified by NRCS, state or local LESA systems are used
in place of the federal LESA system for evaluating projects pro-
posed or reviewed by federal agencies.

LESA is an analytical tool, not a farmland protection program.
State or local governments can help preserve lands for agricul-
ture through land-use planning policies, agricultural districts or
zoning, acquisition of development rights, or other techniques as
well as by strengthening the local farming economy through tax
incentives and agricultural development programs (Coughlin et
al., 1981; Toner, 1984). LESA’s role is to provide systematic and
objective procedures to rate and rank sites for agricultural impor-
tance in order to help officials make decisions. A LESA system
can be useful in addressing many questions, including the fol-
lowing:

¢ What land should a city, town, or county designate in its com-
prehensive, master, or general plan or zoning ordinance for
long-term continuation in agricultural use?

e How can agricultural lands be ranked into two or more land
classes?
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¢  Which farm sites should be given highest priority for purchase
of development rights?

e  What is the significance of highway project impacts on farm-
land?

e Should a zoning permit be given to partition farm land or to
allow a non-farm use?

e Which site among development project alternatives least
impacts agricultural lands?

The primary subject of this Guidebook is the development of agri-
cultural LESA systems for state or local use. However, LESA can be
adapted to a number of other resources, such as forestland, range-
land, aggregate sites, riparian zones, and wetlands, as well as eval-
uating land suitabilities for urban or rural development. The appli-
cation of LESA to forestlands is discussed in Appendix B. Other
applications are discussed in Appendix C.

This Guidebook builds on the LESA experiences of state and local
governments over the past dozen years and on a number of
research studies of LESA systems. It addresses the range of topics
a state or local government committee will encounter in develop-
ing a local LESA system, beginning with the question of whether a
LESA system is needed or not. Once it is determined that a LESA
system is needed, the Guidebook outlines steps for the following:

e appointing a LESA committee,

* specifying one or more factors measuring soil quality for the
Land Evaluation component,

e specifying another set of factors relating to non-soil site condi-
tions for the Site Assessment component,

¢ developing a rating scale for each factor,
e assigning weights to each of the factors,

e tallying the weighted factor ratings to obtain a LESA score,
and

e preparing score thresholds for decision making.
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The factors and weights will be accepted only if they and the
resulting LESA scores make sense to local farmers and officials.
Therefore, involvement of knowledgeable local people in formu-
lating a LESA system is vital.

With the help of the LESA committee, a proposed LESA system
should be thoroughly field checked and adjusted accordingly
before it is adopted. After adoption, it should be reviewed period-
ically to make sure it continues to provide acceptable results.

This Guidebook is organized into the following nine chapters by
steps in the LESA development process:

e Chapter 1 sets out the basic concepts and procedures of the
LESA system.

e Chapter 2 outlines the procedures for assessing potential
users and types of applications for a LESA system.

¢ Chapter 3 presents process options for working with local
committees to formulate a LESA system.

e Chapter 4 addresses the selection and scaling of Land
Evaluation factors.

e Chapter 5 addresses the selection and scaling of Site
Assessment factors.

e Chapter 6 discusses ways to combine and weight LE and SA
factors.

e Chapter 7 explains ways to test a draft LESA system before
approving it for general use.

¢ Chapter 8 explores the problems encountered in setting LESA
thresholds for various types of decisions and suggests meth-
ods for establishing thresholds.

e Chapter 9 summarizes the key points discussed in the
Guidebook.

The Bibliography directs the reader to more detail on certain top-
ics. The Glossary defines certain terms used in the Guidebook. The
appendices provide supporting material for the text, as well as
supplemental information on various topics. Appendix A provides
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the legal framework for LESA in federal administrative rules,
including the generic LESA scoring system used for federal pro-
jects. Appendix B provides guidelines and examples for forest
LESA systems. Appendix C gives examples and references for
LESA applications to riparian areas, wetlands, sand and gravel
sites, and rural residential suitability. Appendix D discusses the
use of computer spreadsheets and geographic information systems
in developing and administering LESA systems. Appendix E pro-
vides supplemental information for the Land Evaluation compo-
nent. Appendix F lists LESA contacts by state.

Readers are encouraged to use or adapt any of the ideas presented
in this Guidebook. Users are also encouraged to consult the following
two other recent LESA reference books: Agricultural Land Evaluation
and Site Assessment: The Status of State and Local Programs, which pro-
vides profiles and contacts for LESA systems developed between
1981 and 1993; and A Decade With LESA: The Evolution of Land
Evaluation and Site Assessment, which contains research papers on
various aspects of LESA. Both are cited in the Bibliography section.
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CONCEPTS FOR LESA DEVELOPMENT

The Land Evaluation and Site Assessment (LESA) system helps
decision-makers compare sites on the basis of their agricultural
value. This is done by quantifying soils and other site factors, then
systematically combining them to produce a score for each site.
LESA also makes it possible to group sites with similar scores and
establish thresholds as a basis for action.

This chapter will discuss briefly the concepts related to developing
and using a LESA system. Each of these concepts is elaborated in
subsequent chapters. First, it may be helpful to define certain
terms used in this Guidebook. The term factor is used to label a
group of attributes, such as soil potential, size, compatibility, or
scenic quality. Factor scale or scaling refers to the way points are
assigned to a factor. For example, farm size may be scaled by
assigning points from 0 to 100 to a series of size groups. The num-
ber of groups and the method of scaling is left to the local commit-
tee, although this Guidebook outlines examples for many factors.
Factor rating refers to the number of points assigned to a factor for
a particular site, before weighting. Weighted factor rating is used
to denote the factor rating after weighting. Ranking refers to the
relative importance of a site compared to other sites. Score is used
for the total of all weighted factor ratings, i.e., a LESA score.
Weighting refers to assigning a weight (for example, O-1.0) to each
factor in order to recognize the relative importance of the factor in
the LESA system. System refers to all the factors, weights, and
scales used in the evaluation of soils and other site conditions.

LESA committees

The LESA system is flexible and can easily be adapted to state or
local conditions. As Chapter 3 explains, this is usually done by a
LESA committee appointed by elected officials. Figure 1 .1 illus-
trates the general process discussed in this Guidebook for develop-
ing a local LESA system.

A person trained in LESA procedures can be very helpful in coor-
dinating project activities and assisting the LESA committee. The
role of a trained LESA advisor or other LESA project coordinator is
discussed in Chapter 3.

It is important that state officials (for a state system) or local offi-
cials (for a local system) appoint the members of the LESA com-
mittee in order to provide political legitimacy. If it has not been
determined whether a LESA system would be useful, assessment
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State or local officials designate
a project coordinator

Assess potential users
and applications

¥

State or local officials S|
appoint LESA wommittee

LESA committee decides
on LESA applications

LE committee: /

. choose factors
¢ scale factors

SA committee:
¢ choose factors
o scale factors

LESA committee:
» weight factors

Field test draft LESA system

A 4
Adjust LESA factors or weights

\4

Benchmark LESA system (optional)

v
Establish thresholds

Adopt LESA system for local use

Periodic evaluation and revisions

Figure 1.1. Flow chart for developing a local LESA system
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CONCEPTS FOR LESA DEVELOPMENT

of the potential users and types of applications may be done before
appointment of a committee. The results can be used to decide
whether to proceed with LESA development. If it has been deter-
mined, or seems likely, that a LESA system will be useful, the LESA
committee could initiate the assessment of potential users and
applications. In either case, the committee may need to set priori-
ties or make other decisions on the needs of potential users and the
specific applications for which the LESA system will be designed.

The committee may work on both LE and SA as a full committee or
have LE and §A subcommittees. To set up the LESA system, factors
are selected and defined and a rating scale developed for each fac-
tor. The factor scale ranges from 0 to 100, as discussed in the exam-
ples in Chapters 4 and 5. While LE factors are based on established
methods of assessing soil quality, such as soil potentials or land
capability classes, SA factors cover a wide variety of site characteris-
tics. Selection of SA factors will vary according to local needs.

LESA structure

LESA is a system for combining soil quality factors with other fac-
tors that affect the importance of the site for continued agricultur-
al use. Soil quality factors are grouped under Land Evaluation
(LE). The other factors are grouped under Site Assessment (SA).
The SA factors are of three types: non-soil factors related to agri-
cultural use of a site, factors related to development pressures, and
other public values of a site. Thus, an agricultural LESA system
may contain some or all of the following components:

Land evaluation
e Soil-based factors.
Site assessment

e SA-1: Factors other than soil-based qualities measuring lim-
itations on agricultural productivity or farm practices.

® SA-2: Factors measuring development pressure or land
conversion.

e SA-3: Factors measuring other public values, such as his-
toric or scenic values.

13
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This classification is presented in Table 1 .1, which shows how
LESA scores are computed using arbitrary values for some typical
factors. This LESA site is illustrated in Figure 1.2. Table 1.1 is sim-
plified to show a site with one soil type and two LE factors. In actu-
al practice, most sites will have more than one soil type. Soil poten-
tial ratings could be used as the sole LE factor or two or more soil
factors could be used. The SA factors can be combined in several
ways-as discussed in Chapters 4,5, and 6.

Factor weighting

The committee that formulates the LESA system will typically con-
clude that some factors are more important than others.
Accordingly, the committee will assign a relative weight to each
factor (Column 3 in Table 1.1). The approach used in this
Guidebook is to use a weight range of 0 to 1.00, so that all weights
add up to 1.00 for a particular factor.

Once the system is set up, each site is rated for each factor on a scale
from O-100 (Column 2). Then, each factor rating is multiplied by the
corresponding factor weight (Column 3) to obtain a weighted factor
rating (Column 4).

Weighted ratings are summed to yield the total LESA score, which

Table 1 .1. An example of computing a LESA score
(1 @) ©) (4)

Factor rating Weighting Weighted
Factor name (O 00) X (Total = 1 .00) = factor rating
Land evaluation (site with one soil):
1) Land capability 68 X 0.30 = 20.4
2) Soil productivity 62 X 0.20 = 12.4
Subtotals 0.50 32.8
Site assessment-| (agricultural use factors):
3) Acreage of farm 100 X 0.15 = 15.0
4) Farm investment 80 X 0.05 = 4.0
5) Surrounding uses 60 X 0.10 = 6.0
Subtotals 0.30 25.0
Site assessment-2 (development pressure):
6) Protection by plan or zoning 90 X 0.06 = 5.4
7) Distance to sewer 70 X 0.05 = 3.5
Subtotals 0.11 8.9
Site assessment-3 (other factors):
8) Scenic quality 50 X 0.09 = 4.5
Subtotals 0.09 4.5
Total of factor weights i
(must equal 1 .00) i
i 1.00
Total LESA score i niinin
(sum of weighted factor ratings) i i
I i 71.2
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Figure 1.2. lllustration of a farm rated in Table 1.1

will range between 0 and 100." In the example shown in Table 1.1
the total LESA score is 71.2.

The computation described above and in Table 1 .1 is set out in a
spreadsheet format in Appendix D. Using a computer spreadsheet
will ensure that a systematic computation process is followed and
that there will be no arithmetic errors. The main work in setting up
a LESA system, however, is deciding what factors to include, what
rating scales and systematic measurement procedures to use for
each, and what relative weights to assign to each factor.

Field testing and thresholds

It is important to field test the draft LESA system, perhaps several
times, in order to adjust the factor scales or weights. A comparison

' Note that the 100-point scale used in this Guidebook differs from the formulation presented in
the 1983 LESA Handbook, where LESA scores had a possible range of O-300 points.
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of LESA site rankings to an independent ranking of sites (bench-
marking) may also be helpful in evaluating the LESA system. Field
testing and benchmarking are discussed in Chapter 7.

Thresholds are used to group sites by scores into two or more
classes for decision making. Examples of thresholds and methods
of setting them are given in Chapter 8.

State or local officials then adopt the LESA system as part of the
state or local decision-making process. Usually, LESA scores or
classes are used as a guide to aid decision makers, rather than a
legally binding requirement. It is important to evaluate the LESA
system periodically to adjust for changes in policy, agricultural
practices, or new research on LESA techniques.

LESA design criteria

Throughout the LESA development process, committee members
should consider the focus of the system, the data sources to support
factor scaling, the redundancy of factors, the reproducibility (consis-
tency among users) of the LESA scores, and the replicability of the
LESA scores for different sites having similar characteristics.

Focus. The focus of the system addresses the question, “What are
we trying to learn from a LESA score?” If the objective of LESA is
to evaluate the agricultural value of a particular parcel relative to
all other agricultural parcels in the jurisdiction, then LE and SA-1
factors may suffice. If it is important to evaluate development pres-
sure or other public values as well as agricultural value, then SA-2
and SA-3 may be important to the LESA system. The LESA appli-
cation may be for zoning or special district designation, zoning
permits to change the land use, purchase of development rights, or
for an impact assessment, but the above objective may be the same.
In some cases, the objectives of different applications may vary,
requiring different factor weights or different factors.

Chapter 5 outlines a set of SA-2 and SA-3 factors which deal with
development pressure and other public values. While SA-2 and
SA-3 factors may be combined with SA-1 factors in a LESA system,
another option is to rate SA-2 and SA-3 factors separately and
overlay or compare the results to an agricultural LESA (LE + SA-1)
score. By keeping the focus on a single land use, a clear basis for
comparing the agricultural value of one parcel to others on a rela-
tive scale will be established. SA-1 factors that directly affect agri-
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cultural use of the land include parcel size, percentage of the site
suitable for agriculture, and compatibility with surrounding land
uses. Incompatible land uses may limit farm practices, as a result
of vandalism or complaints about noise, odors, dust, and farm
chemicals from nearby residents or users of public or commercial
facilities. SA-2 factors such as availability of public water, sewer, or
fire protection services, or quality of road systems do not directly
affect agricultural practices or production but instead are factors
related to the pressure for conversion to other uses.

SA-3 factors, such as scenic or historical values, may represent
other important public objectives in preserving agricultural lands.
As outlined in Chapter 6, several options are possible for incorpo-
rating these factors into a site evaluation for a particular applica-
tion. If a jurisdiction intends to use its LESA for review of zoning
permit applications in a farm zone as well as for purchase of devel-
opment rights, the LE + SA-1 factors and weights may remain the
same for both applications. However, the SA-2 or SA-3 factors may
be used differently in each application. For example, SA-2 factors
may be omitted from zoning permit review, while for purchase of
development rights, they may be used as a separate rating system
or built into the LE + SA-1 LESA system as a third set of factors and
weights. If the latter approach is used, the committee may wish to
set separate LE and SA-1 factor thresholds at levels to assure a
desired level of productive capacity regardless of the conversion
pressure measured by SA-2 factors. Methods for setting these
thresholds are discussed in Chapter 8. More discussion of the ques-
tion of focus can be found in three chapters contained in the book
A Decade with LESA (Pease and Sussman, 1994b; Huddleston, 1994;
Bowen and Ferguson, 1994).

Data sources. Data sources for factors and their point scaling
should be explicit for each factor. As an example of data sources for
the factor parcel size, a sample of ownership parcel sizes from
assessor rolls can be used to determine the range of parcel sizes
and the appropriate size threshold for maximum points (e.g., over
100 acres). Data and maps from other sources, such as local plan-
ning or development offices, state departments of agriculture,
Census of Agriculture, or Cooperative Extension Service can be
helpful in deciding on the point allocation scale for several SA fac-
tors. Data may include primary sources, secondary sources, expert
opinion, or special surveys. Documentation for some SA factors
may be a problem. The LESA committee may decide not to use
those SA factors with inadequate data available or to adjust the fac-
tor scale to reflect available data.

Data sources for factors
and their point scaling
shouldi be explicit for
each factor.
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Redundancy. Ferguson et al. (1990) reported that in the draft
Hawaii LESA, five different measures of soil quality were high-
ly correlated (all were above 0.85 correlation coefficient), even
given the diverse soils conditions of the test parcels. This find-
ing indicates that one or two LE factors may serve the purpose.
While the relative rankings of sites may not change significant-
ly, dropping redundant LE factors will simplify the procedures.

Redundancy tends to be more of a problem with SA factors. The
Ferguson et al. study (1990) found that, while correlation was
not high among Hawaii’s 10 SA factors, only four were needed
to explain 95% of the variability in SA scores. They concluded
that the Hawaii system would be less cumbersome and produce
nearly the same results if it consisted of four rather than 10 SA
factors.

Pease and Sussman (1994b) reported that statistical analysis for a
case study LESA system with 10 SA factors showed that correlation
at a significant level occurred for all but two factors. Two of the fac-
tors had a correlation of 1.0, meaning that use of only one of the
factors would provide the same results. Four factors explained
about 90% of the variation in total scores. Since two of the four fac-
tors were significantly correlated, only two factors remained which
were not correlated at a significant level. These two factors
explained 74% of variation in total scores. The four factors proba-
bly could yield the same relative site rankings as the 10 factors.
Factors such as zoning, plan designations, surrounding land use,
and proximity to urban services tend to be correlated. Each factor
should be selected to measure a distinct quality or attribute of the
site.

It should be noted, however, that there could be cases where the
unexplained 5% or 10% could be important. In evaluations, as
opposed to tests of hypotheses, these outliers represent real differ-
ences, not just statistical anomalies. This possibility should be con-
sidered by the person doing the correlation analysis.

An analysis of factor correlation may be performed by the LESA
advisor or other person familiar with statistical procedures. After
discussion among the LESA committee members, factor adjust-
ments can be made to simplify the LESA system and avoid unin-
tentional over-weighting of factors by redundancy.

Reproducibility. In order to obtain consistent factor ratings and
LESA scores, measurable factors and clear definitions must be
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used. The use of unambiguous tables to assign points will help
assure consistency. Examples of unambiguous tables are given in
Chapters 4 and 5.

Replicability. Different sites with the same or similar factor char-
acteristics should yield the same or similar factor ratings. If ratings
are reproducible, in most cases they should also be replicable.
Replicability can be evaluated during field testing.

Summary

This chapter discussed LESA terminology, the process for develop-
ing a LESA system, a computation model for assigning weights to
factors, and key concepts and procedures. More detailed guide-
lines are presented in other chapters of this Guidebook.
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ASSESSING NEEDS: USERS AND APPLICATIONS

Any agency or organization that decides a Land Evaluation and
Site Assessment (LESA) system might be useful in its community
should conduct an assessment of potential users and applications.
The user assessment identifies the needs of all potential users of a
LESA system and the applications for which it will be used. The
assessment should lead to a better understanding of the existing
local, state, and federal policy framework, and the funding and
staffing requirements for development and operation of the LESA
system. While it may not be possible to answer all of these ques-
tions at the beginning of the process, a thorough assessment of
potential users and applications will make it easier to develop an
effective LESA system.

Initiating LESA development

The impetus to consider developing a LESA system for state or
local use can come from a variety of sources, such as local or state
planners, a planning commission, local elected or appointed offi-
cials, U.S. Department of Agriculture agency staff, individual cit-
izens, or organizations concerned about farmland protection.
Some existing LESA programs have been initiated by the gover-
nor’s executive department or state legislature. Legislation in
Vermont (ACT 200) provided that LESA be used by local govern-
ments for identifying farm and forest lands to be given land-use
protection. Illinois developed a statewide farmland protection
policy, at the initiative of the governor’s office in 1980 and
approved by the legislature in 1982. LESA is used at both the state
and local levels as a farmland evaluation tool (Riggle, 1994). In
1993, the California legislature directed the state Department of
Conservation to develop a set of LESA guidelines for use by local
governments as an optional method to assess the significance of
farmland conversion. Pennsylvania legislation requires LESA to
be used for purchase of development rights programs that use
state funds. The Hawaii legislature established a state commis-
sion to develop a LESA system to evaluate farmland for
statewide zoning. In other cases, as in Bonnevillle County, Idaho,
the impetus for LESA development came from a local need for a
farmland evaluation tool.

Conducting an assessment of users and applications

The timing and administration of the user assessment may vary
according to the circumstances of LESA initiation. If the impetus
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were a state requirement that LESA be used for certain applica-
tions, the LESA committee could be appointed first and the user
assessment may be one of the committee’s tasks. If it has not yet
been determined that a LESA system is needed, a user assessment
may be performed before a LESA committee is appointed.

The user assessment may be performed by a designated project
coordinator, by staff of a public agency or other organization
which administers farmland programs, by members of a soil
and water conservation district, by faculty of a college or uni-
versity, or by consultants. If a LESA committee has been formed,
a member of the committee may take the lead in conducting the
assessment.

The assessment may be as simple or as thorough as needed. An
example of an assessment form is given in Figure 2.1. The form
could be mailed to appropriate agencies or other potential users
and the results collated for committee use. Another approach
would be to hold a short meeting of potential users to explain
LESA and then ask attendees to fill out a questionnaire. Interviews
may be necessary to clarify or to discuss potential applications; for
example, an assessor may need more information to determine
potential usefulness of a LESA system.

Identifying the local and state policy framework

State and local policies affecting farmland protection will have
some influence on the design of the LESA system. Development of
a LESA system could be a plan policy or part of the development
of a plan. Where a local government has adopted a comprehensive,
general, or master plan, land-use policies will provide an impor-
tant context for a LESA system. Policies may also relate to growth
management, economic development planning, or environmental
impact assessment. They may also include specific terminology
that helps shape the local LESA system, such as the use of USDA
Natural Resources Conservation Service (NRCS) land capability
and important farmlands classification systems. For example, a
1993 Oregon law (HB3661, 1993) requires land capability classes I
and II and prime and unique lands to be regulated as “high value”
agricultural lands with more stringent zoning regulations than
non-high value lands. In most cases, the local or state planning or
development office can provide information on the local and state
policy framework. This information should be summarized for use
by the LESA committee.
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Dear

We (identity) are currently considering the development of a Land Evaluation and Site
Assessment (LESA) system for use in (jurisdiction). LESA is a numerical system for
rating the quality of farmland, using both soils and site conditions. All ownership
parcels in (jurisdiction) can be given a score on a O-100 scale. Initially, we intend to
use the LESA system to (intended use). However, we would like to design the system
so that other potential users will find it useful. Please help us by answering the follow-
ing questions:

Your agency: Date:

Your name: Your position:

Please check the following types of applications you might make of a LESA system
and indicate estimated frequency of use (A = more than 5 times/year; B = |-5
times/year; C = once every 2 years; and D = other).

Yes No Frequency

1. Designate farm zones

2. Designate farmland districts (voluntary)

3. Other designation purpose (describe briefly):

4. Permit review (list types of permits):

5. Purchase of development rights or
conservation easements

6. Transfer of development rights

7. Property assessment for taxation

8. Property evaluation for lending

9. Assess environmental impacts of a project
or program

10. Review actions of another agency

11. Program evaluation or other research
application

If you have special considerations that you think need to be included in a LESA sys-
tem, please list them here or attach extra sheets:

Thank you for your help. Please contact (contact person) for more information.

Figure 2.1. Example of a form to identify potential LESA users
and applications
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Identifying potential LESA users and applications

If the farmland program is administered by a state agency, users
may be state agency staff; for locally administered programs, users
may be units of local government-land-use or development
offices or administors of farmland districts or purchase of develop-
ment rights programs. Users may also be assessors, lending institu-
tions, or consultants retained by state or local governments for
environmental impact assessments or land-use planning studies.

An important question to address at this stage is whether certifica-
tion by NRCS of the local or state system is intended. The advan-
tage of certifying the local or state system is that it would then be
used in place of the generic LESA system (See Appendix A) for all
federal environmental impact assessments under the National
Environmental Policy Act of 1969 (NEPA) and would provide
some degree of local or state influence on federal project decisions.
The generic LESA system is contained in the Final Rule for the fed-
eral Farmland Policy Protection Act, which is given in Appendix A.
To certify a LESA system, the state office of the NRCS will perform
an evaluation and determine whether the state or local system
meets specified criteria. The state or local NRCS office can provide
more information on certification requirements.

While a LESA system may be initially developed for a specific pur-
pose, such as designating agricultural zones or districts, there may
be unanticipated other applications of the system after it is devel-
oped. Since not all potential applications are clear at this stage, a
questionnaire, such as the example given in Figure 2.1, can be use-
ful to identify potential users and applications. The form given in
Figure 2.1 is intended only as an example. It may be necessary to
provide more information on LESA in a cover letter or at a meet-
ing. The form should be edited to fit local needs.

Staffing and funding for LESA applications

The information from the user assessment can be used to evaluate
limitations on data collection and scoring procedures in a LESA
system. For example, if LESA is to be used by a rural planning
office with one staff person, the factors and scoring procedures
probably have to be simple enough to be completed with mini-
mum data collection or other case study research. If no one is avail-
able to interpret aerial photographs, as another example, then fac-
tor scoring cannot depend on such interpretation.

26



ASSESSING NEEDS: USERS AND APPLICATIONS

In some cases, an agency may be interested in LESA but does not
have staff time or expertise to administer a LESA system. It may be
possible to arrange for one agency to administer LESA for other
agencies.

The funding for LESA administration may be considered during
needs assessment. However, until a system is developed and test-
ed, costs of administering the system will not be known. Also, bud-
get allocations may be dependent upon a demonstration of LESA’s
utility.

Summary

The assessment process may be more or less formal than outlined
in this chapter, depending on local conditions. Each community
should adjust the process to its needs. Often help for this type of
project is available through faculty at state or private universities
or colleges, local or regional planning agencies, or private consul-
tants. In some cases, the LESA advisor or a member of the LESA
committee may be able to perform the user assessment.

After the information from the questionnaire is tabulated, a sum-
mary in text and tabular format will be very helpful to the LESA
committee. The various applications can usually be accommodat-
ed in a single LESA system. However, certain applications, such as
purchase of development rights within specified geographic areas,
may require more than one set of factors and weights. For exam-
ple, Lancaster County, Pennsylvania, allots higher factor ratings to
farms that are close to certain urban areas in order to create a
growth buffer (Daniels, 1994). Many other LESA applications, in
contrast, allot lower factor ratings to any farm that is close to an
urban area.

All potential users should be invited to have a representative on
the LESA committee. This will help build a more credible system
with greater potential use. The LESA committee will need to dis-
cuss how the results of the user assessment will be used to guide
development of the LESA system. The assessment can be used as a
reference point at several stages of LESA development, including
factor selection, scaling, and weighting.
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SETTING UP A COMMITTEE FOR FORMULATING A LESA SYSTEM

One of the key Land Evaluation and Site Assessment (LESA)
system concepts is to include knowledgeable local people in for-
mulating the local system. The expertise and experience of
farmers and those working with farmers is essential in estab-
lishing a sound LESA system. A LESA committee can help estab-
lish public credibility and political acceptability for the system.
It is best if the committee is appointed by elected officials.
However, in some cases, formal appointment may not be neces-
sary. Instead, a local government agency, such as the planning
department or planning commission, or a private group, such as
a farm bureau or soil conservation district, may provide the
legal and political base for the effort.

The role of the LESA committee should be to provide a range
of state or local expertise to help develop a sound LESA sys-
tem. Committee members cannot be expected to be current on
LESA research and technical problems with LESA develop-
ment and application. This latter role could be performed by
a trained LESA advisor, if available, or other LESA project
coordinator.

The specific public policy objectives for farmland protection
and the types of applications for which LESA will be used
should be determined by an assessment of potential users and
applications, as outlined in Chapter 2. This assessment will be
helpful in deciding whether a single LESA committee will work
best or whether LE and SA subcommittees should be used. It
will also guide the committee in factor selection, scaling,
weighting, SA factor combining, and setting thresholds for
decisions.

The overall process for developing a LESA system is outlined
in the flowchart in Figure 1.1. This chapter discusses options
for organizing local committees, based on experiences of
jurisdictions from a national LESA survey conducted in 1991
(Steiner et al., 1991) and user discussion at a national LESA
conference held in 1992 (Malloy and Pressley, 1994). The chap-
ter also suggests the use of a trained LESA advisor to assist
the committee with technical aspects of LESA development
and the use of structured processes to achieve consensus
among committee members on issues of factor selection, scal-
ing, and weighting. Local LESA committees must have com-
petent technical assistance to produce a sound, defensible
LESA system.

The expertise and
experience of farm-
ers and those work-
ing with farmers is
essential in estab-
lishing. a sound LESA
system.
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CHAPTER 3

Role of a trained LESA advisor

The assistance of a trained LESA advisor will be immensely help-
ful to LESA formulation. Various research reports completed since
1981 have increased the knowledge base on formulating rating sys-
tems. A trained advisor can bring the benefits of this knowledge to
the process and provide technical assistance to the committee.
Specifically, a trained advisor can:

e prepare and conduct the user assessment,

e provide focus to meetings. In some cases, it may be desirable
to have a person trained in group facilitation lead the meet-
ings if the LESA advisor does not have these skills,

e assist the committee to interpret the assessment of potential
users and applications in formulating factors and weights,
and

® provide the committee with knowledge of available resources,
research studies, other committees’ experiences, pertinent
studies, and similar applications.

The trained LESA advisor could be a Natural Resources
Conservation Service (NRCS) staff person, college or university
faculty member, consultant, local or regional planner, or other per-
son with LESA training. If a trained advisor is not available, a per-
son with some LESA experience may be located by contacting the
local NRCS office. If no one with experience is available, study of
this Guidebook, the book A Decade with LESA (Steiner et al. 1994),
and the publication Agricultural Land Evaluation and Site
Assessment: Status of State and Local Programs (Steiner et al. 1991)
will be very helpful.

Committee appointments

In most cases, a LESA committee will be appointed by state or local
officials. In some rural counties or townships, a planning commis-
sion may serve as the LESA committee.

‘Note: At the time of this writing, Natural Resources Conservation Service (NRCS) and the Soil
and Water Conservation Society plan to sponsor training workshops on LESA, starting in
November 1996. The intent is to provide trained LESA advisors to assist LESA committees. This
section and other references to a trained LESA advisor are written under the assumption that
such training will be available. The status of training programs should be available from state
NRCS offices, listed in Appendix F.
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The 1991 LESA survey (Steiner et al. 1991) found that committee
members usually consist of NRCS staff, planning commissioners,
local planners, county- or university-based Cooperative Extension
Service staff, local farmers, people engaged in farm service activi-
ties, other citizens, non-NRCS soil scientists, and other college or
university faculty with expertise in LESA or agriculture. The com-
mittee usually includes public agency staff knowledgeable about
agriculture as well as farmers and others representing significant
commodity groups and with a broad view of agriculture.

Committee tasks

As outlined in Chapter 2, the LESA committee may oversee the
assessment of potential users and applications if it has already
been decided to develop a LESA system, because of a legal require-
ment or other reason. On the other hand, this user assessment may
have been completed before appointment of the committee to
determine whether or not to proceed with LESA development. In
either case, the committee has the important task of deciding how
to use the information. It may not be practical to design a system
to address all identified applications. The report may present alter-
natives that require a decision. In some cases, different types of
applications may require variations of the basic system. For exam-
ple, siting and environmental assessment of alternatives for linear
corridor projects, such as highways or pipelines, may require a dif-
ferent set of SA factors than would designating lands for agricul-
tural zoning. Illinois uses 16 SA factors for corridor projects and
eight factors for site specific projects (Riggle, 1994). The first task of
the committee, then, is to make decisions on LESA applications
based on the user assessment report.

Another initial task of the local committee is to define the plan-
ning area for the land evaluation. If LESA is to be used to desig-
nate agricultural zones or agricultural sites of high priority, the
planning area will be, in most cases, agricultural lands in the
county, township, or state. Part of the jurisdiction may be occu-
pied by urban land or other nonagricultural land uses, and cities
may have adopted planned expansion policies (e.g., urban growth
boundaries) that would affect important farmlands. Any such
land in the proposed planning area that is known to be unavail-
able for agricultural uses may be excluded from further consider-
ation. For example, urban lands and state and federal lands may
be excluded if they are unavailable to agriculture. However,
where state or federal lands are used for agriculture or where gov-
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ernment land disposal for private agricultural use is a possibility,
these lands may be included.

The planning area may also depend on the status of land-use plan-
ning in the jurisdiction. If a comprehensive, general, or master
plan, zoning ordinance, or farmland district is already in place,
LESA may be used to evaluate requests for land-use conversion on
lands zoned or otherwise designated for farm use. In farmland
purchase or conservation easement programs, the lands to be con-
sidered for purchase or easement may be even further restricted to
lands within a portion of agricultural zones.

A third task is to decide whether to work as a single LESA com-
mittee or as separate LE and SA subcommittees. In many cases, it
will be advantageous to have subcommittees, because the tasks of
factor selection and scaling will be quite different for LE and SA.
Often, there will be some overlap of subcommittee membership.
For example, NRCS or Cooperative Extension Service staff could
serve on both, as may county planners, planning commissioners,
or certain farmers with a broad, countywide perspective.

In some cases, such as an area with a small population and rela-
tively homogeneous characteristics, one LESA committee may pre-
pare both the LE and SA components. However, subcommittees
provide sharper focus to tasks and demand less individual time.

The various tasks of the committee are discussed in detail later in
this Guidebook. Since a fundamental characteristic of LESA is to
allow for local flexibility, the specific structure of a LESA system
will vary according to state or local conditions and needs.
However, the broad tasks the committee will need to address
should include the following;:

e ecvaluate the user assessment,
* define the planning area,

e determine LE factors, how the factors will be scaled, and the
weights to be assigned (Chapters 4 and 6),

e  determine SA factors, how the factors will be scaled, and the
weights to be assigned (Chapters 5 and 6),

* field test and adjust the draft LESA system as discussed in
Chapter 7,
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* optionally apply a benchmark test as outlined in Chapter 7,
and

e propose a threshold system as outlined in Chapter 8. The
threshold system is a key part of the LESA process in order to
establish a consistent basis for applying LESA to policy and
administrative decisions.

¢  Adoption of a LESA system is done by elected officials or other
users. However, the committee may be asked to review the
LESA system periodically to evaluate the need for revisions.

Committee options for LE formulation

It is possible to rely on NRCS to make LE determinations. According
to the 1991 LESA survey cited earlier, one-third of LESA jurisdictions
relied on NRCS alone; however, 59 percent of them used a commit-
tee of NRCS, local planners, state university Cooperative Extension
Service staff, local farmers, local citizens, local public officials, non-
NRCS soil scientists, and other persons. Seven percent of the juris-
dictions relied on planning commission members or local officials to
serve as the committee (Pease et al., 1994).

Chapter 4 presents factor options for the LE component. If land
capability, soil productivity, and/or important farmland classes
are to be used alone or in combination for the LE component, then
a small committee of NRCS staff, local planners, and a few farmers
would be appropriate. Since NRCS already has the necessary data
available in a networked computer program (See Appendix E, part
3), the technical work could be accomplished by local or regional
NRCS staff. The role of the committee would be to decide on fac-
tor weighting, participate in field testing the proposed system, and
recommend thresholds for decision making. The committee also
broadens the base for LESA acceptance in the community. The LE
committee would probably need to meet four to six times, includ-
ing field trips.

If soil potential ratings are to be used, a broader LE committee is
needed in order to develop the database and to “endorse” the rat-
ings. NRCS staff can provide valuable data on soil yields for an
indicator crop or crops, but selecting indicator crops, calculating
market price per unit, and determining costs related to initial and
continuing investment to overcome soil limitations (see Table 4.1,
in Chapter 4) require a group of knowledgeable local people. For
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example, the committee could include NRCS staff, Cooperative
Extension Service county staff and university specialists, farmers
with a broad knowledge of agriculture, farm supply dealers, well
drillers, and farm improvement dealers such as those who install
tile drains or irrigation works. One or more planning commission-
ers would also be valuable to have on the committee.

Committee options for SA formulation

While NRCS staff may also be involved in SA formulation, the 1991
survey found that 78 percent of jurisdictions using LESA
employed a broad-based committee, while 16 percent relied solely
on NRCS for SA formulation. NRCS staff served on SA committees
in 54 percent of LESA jurisdictions. In general, SA committees were
larger than LE committees, to represent more groups. Certainly,
local farmers with a broad view of agriculture and representing
significant commodity groups should be included. Involvement of
local planners, planning commissioners, or elected officials is
essential to successful application of the SA component. Planning
staff representation will help in determining the practicality of fac-
tor measurements, such as distance to sewer and water lines.

Representatives of those agencies or departments indicating inter-
est in applying LESA in the user assessment should be invited to
participate on the committee. Those who have knowledge of data
that will be used in the SA component should also be invited to
serve on the committee.

Local or university-based Cooperative Extension Service staff can
often be very helpful in organizing the sessions and participating
as committee members. Citizens representing local environmental
groups or farming groups can bring different insights and broaden
the political base of the committee.

Using a structured group process

The LESA committee may decide that a structured group process
could help with factor scaling, weighting, or other tasks. In some
cases, a group facilitator may be all that is needed. In other cases,
a more structured group process may be desired. Help with setting
up a structured process, such as the three outlined below, may be
available through the local or regional planning department, the
Cooperative Extension Service, or a nearby college or university.
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Delphi. A Delphi process provides a relatively fast and simple
method to achieve group consensus on such matters as factor selec-
tion, scaling, weighting, thresholds for decision making, and estab-
lishing benchmarks for evaluating LESA scores (See Chapter 7 for an
explanation of the Delphi method). When the committee gets ready
to select numerical values for any of these attributes, a computer-
based or a manual tabulation of Delphi results can provide a proce-
dure to obtain group consensus. The members of the committee vote
anonymously for a value, such as a weight for site size. The median
and interquartile range (values between 25 percent and 75 percent)
are then calculated and given to the group. Each person then votes
again and can either retain his or her first vote or modify it.
Discussion among participants is discouraged during the voting. A
third iteration usually is sufficient to achieve a consensus.

Focus groups. Focus group interviewing is another option to
understand how participants think about an issue. A series of
questions in a logical sequence is posed to the group. The respons-
es are tape-recorded and analyzed later by the project leader.
Group discussion is more open-ended than a Delphi process, and
focus group interviewing is not intended to lead to group consen-
sus. This process may be more appropriate for deciding among
LESA applications, factor selection, and other decisions requiring
structured discussion. Where group consensus is desired, such as
with weights, thresholds, or benchmarking, the Delphi or some
other consensus approach may be more appropriate.

Other. Other options for achieving agreement of a group are avail-
able, such as the Analytical Hierarchical Process (Golden et al.,
1989). The committee should use whatever method is familiar and
most readily available to them.

Summary

Clearly, members of the local committee play a significant role in
the LESA development process. An advisor with LESA training
and experience, if available, can be very helpful to the committee.

Members of the committee are usually appointed by state or local
officials. The various tasks outlined in this Chapter are discussed
in more detail in other chapters. As land-use conflicts increase in
the jurisdiction, the soundness of the committee’s work and its
usefulness in providing political acceptability become more and
more important for the success of the LESA system.
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SELECTING AND SCALING LAND EVALUATION FACTORS

The Land Evaluation (LE) component of the Land Evaluation and
Site Assessment (LESA) system rates the soil-based qualities of a
site for agricultural use. The four most common kinds of classifi-
cations used for Land Evaluation are land capability classes, soil
productivity ratings, soil potential ratings, and important farm-
land classes. These classification and rating systems are described
in the next section. The Glossary also provides definitions of key
terms.

In most cases, Natural Resources Conservation Service (NRCS)
staff or other soil scientists will play a major role in selecting and
scaling LE factors. As discussed in Chapters 2 and 3, the intend-
ed applications will affect the composition of the LE committee
with whom NRCS will work. Although much of LE formulation
is technical in nature, decisions about relative weights of LE fac-
tors should be made by the committee. It is important that local
people with recognized knowledge of agriculture participate in
and understand the LE component in order to provide political
acceptability.

The LE component should meet the following objectives:

e LE should be understandable to policy makers and other
users.

® LE should establish relative classes of soil-based quality to
assist decision makers in setting priorities for sites to be pro-
tected for agricultural uses.

e LE should be technically sound, based on the best available
data, and in conformance with established NRCS procedures
for soil classification systems.

e LE should give consistent results within a given area.

e LE should be appropriate for the level of government at
which the Land Evaluation system will be used. For
statewide policy planning, the land capability classification
system and the important farmlands classes may be most
useful since they are available in most states. However, soil
potential ratings or soil productivity ratings may have
more meaning for county or township planning since they
provide finer distinctions in soil-based qualities. At the
state level, it may be important to monitor the conversion
of prime farmland classes and land in capability classes I
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and II to urban uses. At the local level, most lands may be
prime or few lands may be prime. Local planners are pri-
marily concerned with the relative differences among local
soil-based qualities.

¢ LE factor selection, scaling, and weighting should be deter-
mined within the context of state or local policies. For exam-
ple, if the prime farmlands definition is part of a state or
local program, the important farmlands classification system
may be most suitable. If the finer distinctions of land capa-
bility classes, soil productivity ratings, or soil potential rat-
ings are desired by the LESA initiator, these systems may be
more appropriate. These considerations are discussed in
Chapter 2.

Interpreting soil-based qualities

The rating of soil-based qualities is done by applying one or more
land classification systems as LE factors. These land classification
systems are based upon interpretations of soil survey information,
as shown in the example in Figure 4.1. Four different kinds of
interpretations are described in this Guidebook for use in farmland
evaluations: soil potential ratings, soil productivity ratings, land
capability classification, and the important farmlands classifica-
tion. Specific definitions are given in the Glossary. Each includes
different considerations in classifying soils. The LE component
may use one or several of them. Other classification systems
appropriate for local use, while not described in this Guidebook,
may also be used as LE factors.

®  Soil potential ratings (See Appendix E, Part 1). When they
are available or can be developed, soil potentials for speci-
fied indicator crops are preferred because they take into
account both revenues associated with a soil’s productivity
and the costs associated with managing soils to achieve
desired productivity levels. The use of these ratings enables
NRCS staff or local planners to consider the relative eco-
nomic value of soils to farmers, after soil limitations are
overcome.

e  Soil productivity ratings (See Appendix E, Part 1). The use of
estimated yields for specified indicator crops, as reported in
soil surveys or other sources, provides a measure for Land
Evaluation that considers the local agricultural industry from

42



SELECTING AND SCALING LAND EVALUATION FACTORS

Figure 4.1. Example of a soil survey map, Polk County, Orego!l
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the standpoint of soil productivity. NRCS staff, local planners,
or others could also estimate potential gross sales for each cat-
egory of soils or each soil type by multiplying yields by cur-
rent unit prices.

e Land capability classification (See Appendix E, Part 1). The
USDA land capability classification system identifies the rela-
tive degree of limitations for agricultural use inherent in the
soils of a given area. Data are usually available at local,
regional, and state levels. In general, the fewer the limitations,
the more suitable the soil is for agriculture, and the lower the
costs of overcoming limitations.

e  Important farmlands classification (See Appendix E, Part 2).
Use of the national criteria for definition of prime farmland
and unique farmland provides a consistent basis for compar-
ing state or local farmland with farmland in other areas and
for monitoring losses to conversion. Since the categories are
broader than land capability classes, some distinctions among
soils may be lost.

Soil potential ratings capture the most information, since they
include a rating for each soil mapping unit based on its yield
potential for certain common indicator crops and the costs of
overcoming soil limitations. Soil productivity ratings provide
the next finest level of detail, but do not consider costs of soil
management. Land capability classes group soils based on risks
of damage to soils by cropping. Soils of different soil potentials or
soil productivity may be grouped into the same land capability
class. The irnportant farmlands classes are the broadest group-
ing; they also recognize state and local planning designations in
the groups.

Indicator crops are used in developing both soil potential and soil
productivity ratings. Both soil potential and soil productivity rat-
ings rely on crop yield data, but there are cases where no single
crop is grown on all soils in a jurisdiction, or where soils that are
highly productive for a particular crop, such as cherries in Lake
County, Montana, apples in Adams County, Pennsylvania, peach-
es in Box Elder County, Utah, wine grapes and ryegrass in
Oregon’s Willamette Valley, and cranberries in Massachusetts,
New Jersey, and Wisconsin, have little value for the crops com-
monly grown on other soils in the same locality. In such jurisdic-
tions, two or more indicator crops may be needed to accurately
reflect the agricultural importance of each soil type.
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Locating soil data

In many jurisdictions, a published soil survey will be the most
important data source. A soil survey is an inventory and evalu-
ation of the soil resources of an area. In the United states, soil
surveys are made cooperatively by NRCS, USDA Forest Service,
Department of the Interior, state Iand-grant universities, and
state and local officials. Much of the United States has soil sur-
vey information available. Information on the availability of soil
surveys can be obtained from NRCS state offices, listed in
Appendix F.

Published soil surveys contain soil maps, soil descriptions, man-
agement information, and interpretations for different uses. The
soil maps are published at various scales to fit local needs, most-
ly 1:20,000, 1:24,000, and 1:15,840. Soil maps show locations of
mapping units identified through the soil survey. An example of
a soil map is given in Figure 4.1. Each area of soil (mapping unit)
is identified by an alphabetic or numeric symbol or a combina-
tion of both, i.e., DoB, 18, 20B2, etc. The number of soils in survey
areas ranges widely, depending upon the size of the area, the
complexity of geology and landscape, climatic differences, and
types of vegetation.

Soil descriptions included in soil surveys contain information
about soil texture, depth, drainage, structure, color, landscape
position, flood hazard, rockiness, stoniness, droughtiness, and
other properties useful for planning purposes. Interpretations of
soil properties are presented for various uses such as cropland, for-
est land, rangeland, home sites, recreation, wildlife habitat, and
septic tank filter fields.

Soil data for completed soil survey areas of the United States are
stored in data bases at state NRCS offices. Using these databas-
es, NRCS staff can help generate land capability classes, estimat-
ed soil yields, and important farmland classes for each soil map-
ping unit in a jurisdiction. Soil potential ratings will have to be
prepared by a local committee.

Each state NRCS office generates the data for an individual
county or area as requested by the local NRCS district conser-
vationist or by a state or local government official. The NRCS
district conservationist, together with the local committee, pro-
vides certain information for the state office, such as a list of
soil mapping units, indicator crops, available water capacity,
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soil moisture regime, “C” factor (for erodibility), and possibly
other information. This information is verified by the state
NRCS soil survey staff before it is entered into the computer
program.

Total acreage and the percent of the total represented by each map-
ping unit should represent land that is available for agricultural
use. A land-use map could, for example, be overlaid on the soil
map to delineate agricultural areas within the LESA project area.
Procedures to identify the LESA project area are discussed in
Chapter 3.

LESA can best be developed where soil surveys are complete. In
areas that lack a completed survey, the Land Evaluation part of
LESA can be designed by the following methods:

e  Utilization of information from soil surveys still in progress.
This information is held in the files of the local NRCS office
conducting the survey.

e Expansion of National Resource Inventory soil information.
Data on land and water use, erosion, extent and condition of
cropland and grazing land, and soil types are collected for
sample points at the county level. While these data are
intended for multiple county interpretation, general infor-
mation on individual county soil types and conditions can
interpreted.

¢ Expansion of general soil surveys used for major land
resource areas (MLRAs). An MLRA is a group of geographi-
cally associated land resource units. A land resource unit is an
area of several thousand acres that is characterized by partic-
ular patterns of soil, climate, vegetation, water resources, land
use, and type of farming. For details, see Land Resource Regions
and Major Land Resource Areas of the United States (USDA Soil
Conservation Service, 1981).

These options require the assistance of NRCS staff or other
soil scientists. The procedures may result in a less precise rat-
ing than could be made based on an up-to-date soil survey for
the planning area. It is advisable that NRCS soil scientists or
their representatives review and approve technical aspects of
all Land Evaluations prepared in the development of a LESA
system.
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Selecting LE factors

The key decision in LE formulation is the choice of Land Evaluation
factors. Practical considerations in LE (and SA) factor selection
include time, budget, and data availability. More readily available
factors, such as land capability classes and soil productivity ratings,
may be selected if resources and time are serious constraints. The
extent and diversity of the planning area is another consideration.
For large counties or state-wide systems with diverse soils, simpler
LE models might serve the purpose. For smaller areas or areas with
more homogeneous soils, the finer distinctions of soil potential rat-
ings may be more appropriate. The policy framework and impor-
tance of economic incentives are other considerations. Some state or
local applications may require use of a particular land classification
system, because of legal mandates. Similarly, economic incentives
keyed to certain classification systems may make it necessary to use
those classification systems. The LESA committee will need to
weigh these considerations in selecting one or more LE factors.

The 1983 LESA Handbook (USDA, 1983) recommended using three or
four of the classification systems: land capability classification, impor-
tant farmlands classification, and either soil productivity ratings or
soil potential ratings or both. However, these Land Evaluation sys-
tems were found to be highly correlated in Hawaii-with that state’s
diverse soils. Hawaii used five LE factors. Because these measures
were closely related, “any two factors taken together can account for
at least 95 percent of the overall LE rating” (Ferguson et al. 1990). If
more than two LE factors are used, it's useful to do a correlation
(interrelationship) analysis on a sample of sites to determine whether
fewer factors will yield the same relative site rankings.

The LE committee will need to consider the characteristics of its
planning area, the intended applications, and the practical com-
mitment of time and funds to LE formulation. Local NRCS staff
can provide significant advice on the selection of LE factors.

If soil potential ratings (SPRs) are available or can be developed by
the LE committee, then a soil potential rating for each soil mapping
unit in the planning area is recommended as the LE component.
Soil potential ratings have the advantage of providing finer dis-
tinctions among soils than other classification systems, and they
incorporate costs of overcoming soil limitations. The disadvan-
tages are the time and cost of developing the ratings. About 50 per-
cent of the jurisdictions currently using a LESA system rely upon
soil potential ratings for the LE component of LESA.

About 50 percent of
the jurisdictions cur-
rently using a LESA
system rely upon soil
potential ratings for
the LE component of
LESA.
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If soil potential ratings are impractical, then a combination of
land capability classification and soil productivity ratings may
be used. A combination of the two is preferred since it captures
both soil limitations and yield potential. For example, if soil pro-
ductivity were used as the single factor, a class I soil on a O-3 per-
cent slope might rate the same as a class Ile soil on a 3-8 percent
slope, without considering the erosion hazard on the Ile soil. By
including the land capability classification in the system, the
yield is adjusted to account for costs of overcoming the erosion
limitation by placing the soil in a lower group, similar to the
ranking of a soil potential rating.

Because the land capability classification system is widely avail-
able and accessible by NRCS staff, some jurisdictions may wish to
use it alone for LE ratings. It should be recognized, however, that
land capability classes group some dissimilar soils together, and
they do not account for costs of overcoming soil limitations. The
land capability classification should be used as the sole LE factor
only when time and funds require it.

In most cases, the important farmlands classification will proba-
bly not add new information to the rating. However, each juris-
diction should consider how the addition of the important farm-
lands groups could change a relative ranking. If soils classified as
unique would otherwise be ranked lower than desired, then this
classification system could be added to the LE component. For
example, soils with essential slope and aspect characteristics for
vineyards or orchards may be significant for these crops but not
be classified as prime. Also, if the prime or unique farmland ter-
minology, as defined in Appendix E, part 2, is used in policy
statements, then the jurisdiction should consider using this clas-
sification system as part of LE.

For statewide or regional level LESA applications, important farm-
lands groups may be appropriate in order to recognize and incor-
porate legal requirements using these groups of soils, or to com-
pare losses of prime farmlands in sub-areas; however, the relative
rankings of specific sites may not change from those without using
important farmlands groups.

Preparing soil potential ratings. As noted previously, land
capability classifications and soil productivity ratings can be
developed by NRCS staff. To obtain the soil potential rating, the
LE committee prepares a table of yields, gross returns, manage-
ment costs, and net returns as outlined in the example in Table
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Table 4.1. Example of soil potential data for irrigated sweet corn on Amity sili loam, 0-3% slope,

Linn Countv. Oreaon

Management costs*

Gross Cross- Net
Yield return Tile Field Land slope Sub-  Cover return
Crop t/ac MT/O.4 ha (%) drain drain smoothing farming soiling  crop irrig. ($/aclyr)
Irrigated Sweet
Corn: $65.00/ton
($71.65/MT) 9.0 8.2 585 99 N/A N/A N/A 10 25 146 305

* Management Costs-$/acre/year ($/0.4 halyear)
Source: Adapted from Huddleston et al., 1987.

4.1. Net return is defined by the LESA committee and may
include adjustments for production costs, such as fertilizers,
lime, and seed, as well as costs of overcoming soil limitations.
Production costs are not included in the Table 4.1 example.
Management data for this table are obtained from various
sources, such as drain installers, irrigation suppliers, and con-
tractors for land smoothing and sub-soiling. Costs are amor-
tized to provide annual costs per acre. Tile drainage costs, for
example, are amortized over a 25-year period at current interest
rates to obtain annual per acre costs. Yield data are obtained
from soil surveys or farm records. Commodity prices can be
obtained from the USDA Agricultural Statistical Reporting
Service state office or the Extension Service county or state
offices. More detailed information on developing the manage-
ment cost estimates for this example is given in Huddleston et
al.,, 1987. In some states, state or local examples of SPR docu-
mentation may be available from the state NRCS office.

Scaling LE factors
Scaling refers to assigning points on a 0 to 100 point scale for
each unit of the land classification system or systems to be used

as LE factors. The 1983 Handbook (USDA, 1983) proposed group-

Table 4.2. Land Evaluation for Latah County, idaho

In some states, state
or local examples of
SPR documentation
may be available from
the state NRCS office.

Ag. Capability Farmland Productivity Percent of Thousands Factor

group class importance index ag. soils of acres scale
lle Prime 100-82 2.8 13 100

2 llle, lllw Prime 82-71 5.4 25 82
3 llle Statewide 82-71 21.3 102 76
4 llle,IVe Other 71-65 8.8 42 62
5 Ve, IVw Statewide 65-47 8.8 42 52
6 Ve, IVw Other 71-47 16.3 9 49
7 Ve Other 53-47 2.0 9 43
8 Ilw,llle,IVe Statewide 39-25 4.0 19 38
9 Ve, Vie Other 39-25 7.8 37 36
10 VI Other No crop 22.8 107 0

Source: Stamm et al., 1984.
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ing soils into about 10 subgroups to obtain a relative rating for
each group. This approach was originally developed for use by
local assessors in New York state to obtain soil groups for prop-
erty tax assessment. Many existing LESA systems use this
approach. An example of this classification is given in Table 4.2.
These procedures are given in the 1983 Handbook for jurisdic-
tions that wish to use them. In most cases, it will be easier to
compile and understand the ratings according to the general
model presented in Table 1.1 of Chapter 1 and the Land
Evaluation examples given in this chapter.

Soil potential ratings are determined on a 100-point scale by set-
ting the highest net return equal to 100, and then determining
the percentage of the highest represented by each soil mapping
unit, as illustrated in Table 4.3. In this table, the Chapman soil
had the highest net return for all soils in the jurisdiction; its SPR
is set equal to 100. Ratings for each soil are then based on the
percentage of the highest net return represented by each soil.
Net return can be calculated by subtracting production costs,
such as fertilizers, pesticides, labor, fuel, and equipment repairs,
and the costs of initial and continuing limitations from gross
returns. Addison County, Vermont, used annual production cost
estimates of $225/acre for corn silage and $176/acre for alfalfa
(SCS, 1983). In the SPR examples shown in Tables 4.1 and 4.8,
production costs were not included because it was assumed
they would be about the same for all soils and would not affect
relative values. For clarity, the definition of net returns should
be included in the LESA documentation.

With each soil assigned a rating in a table, it is then a simple mat-
ter to calculate the LE component for a tract by multiplying the
percent of the tract in each soil mapping unit by the SPR, as shown
in Table 4.4. The next step is to multiply the SPR by its weight to
obtain an LE weighted factor rating, as given in Chapter 6. More
detailed instructions and references for calculating SPR ratings are
given in Appendix E, Part 1.

To scale land capability classes, the first step is to determine
which land capability classes are present in the LESA applica-

Table 4.3. Example of converting net return from Table 4.1 to an SPR, Linn
County, Oregon

Soil Net return SPR
Amity silt-loam 305 7-l

Chapman silt-loam 429 100
Dayton silt-loam 240 57
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Table 4.4. Example of an SPR rating for a site with three soils

Partial
Soil SPR X Proportion of site = site SPR
Amity 71 X 0.20 = 14
Chapman 100 X 0.50 = 50
Dayton 57 X 0.30 = 17
Total site SPR = 81

tion area. In an area with diverse soils, all eight classes may be
present. There is no single, best scale for land capability classes.
The example given in Table 4.5 is intended only to illustrate the
scale. The assignment of a rating to a class is a judgment made
by the LESA committee or LE subcommittee. It will reflect the
unique conditions of the LESA application area. For example,
the committee may decide that a IIIw soil is locally better than
a lIs and rate it accordingly.

A soil productivity rating is scaled by definition. If a O-1.00 scale
is used, the rating for each soil mapping unit may be used. If
another scale is used, then it is a simple matter to convert the
numbers to a O-100 scale by setting the highest equal to 100 and
determining the percentage all other soils are of the highest, as

shown in Table 4.6. Table 4.5. Example of

a land capability fac-
Important farmlands groups are more difficult to scale in that there tor scale

are only five groups. The example in Table 4.7 rates prime and Land
unique farmlands as equal. capabilty Factor
) class scale
Table 4.6. Example of a soil produc- LESA committee members | 100
tivitv scale may decide to weight unique lw 95
Soil productivity rating soils higher or lower than ||||e 92
Soil (150-point scale) (100-point scale) prime soils. Ratings for soils of IIE gg
E . .
85
G 00 105 0% st.atew1de or local importance lII!II\(IeV 85
B 135.0 90 will also reflect the values of lls 80
A 90.0 60 these soil groups within the llle 80
D 825 > LESA application area IVw 65
etc. etc. etc. pp ' Ve 62
Vs 60
The examples given in this Ve 60
P g
. section are for illustration v 40
Table 4.7. Example of an important . . Viw 25
only. The LESA committee will Vie 22
farmliands scale f d ; h i Vis 20
Group Factor scale need to et.ermme the ratio- Vie 50
Prime 100 na'le for scahn.g 'based on IoFal VI 10
Unique 100 soil characteristics and policy Vil 0
Statewide 75 considerations. This local flex- NOTE: This scale is for
Local 50 - . illustrative purposes only.
None of the above 0 ibility allows LE adaptation .2 EsA’ commitee
NOTE: The rating assigned to Important for conditions unique to each assigns a rating to each
Farmlands Groups is determined by the jurisdiction. unit based on local condi-

local LESA committee. tions.
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CHAPTER 4

Choosing indicator crops

Since both soil potential and soil productivity rating systems are
based on indicator crops, it is necessary for the LE committee to
select the indicator crops it will use in developing the LE compo-
nent. Considerations for determining the number and type of indi-
cator crops include soil diversity, the local importance of dryland
and irrigated cropping systems, sensitivity of crop types to soil
variations, pasture use where this is an important part of the local
agricultural economy, and certain types of crops which may be
uniquely suited to a soil that has few other crop values.

The LE committee should begin by determining those groups of
crops that produce the most revenue or use the most acreage. Crop
information is available from the Census of Agriculture, USDA
Agricultural Statistics Service state offices, county Extension
Service offices, or local assessors. Crops that fall below some
threshold, such as 10 percent of acreage or gross sales, could be
dropped from further consideration. Next, crop groups can be
determined, each group consisting of crops that are essentially
interchangeable in terms of soil requirements and local cropping
patterns. An indicator crop for each group can then be chosen on
the basis of sensitivity to soil variations. For example, sweet corn
might be used as an indicator for a wide range of vegetable crops
or wheat might be used as an indicator crop for a group of cereal
grains. Distribution and local concentration of crops within the
jurisdiction should also be considered. Commonly grown indica-
tor crops may vary by geographic sub-areas, such as valley bot-
tomlands, river terraces, and foothill slopes, by other sub-areas
with different precipitation and temperature regimes, and by irri-
gation availability.

Several examples of jurisdictions” use of indicator crops follow:

¢ Kenai Peninsula Borough, Alaska, used potatoes as its indica-
tor crop. While grass hay could have been used, hay produc-
tion tends to be constant at one to two tons per acre on a wide
variety of soils. Potato production was much more sensitive to
the various factors that were used to separate the different
soils groups (Resource Development Commission, 1987).

¢  Marion County, Oregon, a diverse county that leads the state
in agricultural gross sales, used five indicator crops: fine fes-
cue, irrigated sweet corn, winter wheat, filberts, and non-irri-
gated permanent pasture. Fine fescue, because of its impor-

52



SELECTING AND SCALING LAND EVALUATION FACTORS

tance in terms of acreage and revenue, represents the grass
seed crops. It is especially important in the foothill areas.
Irrigated sweet corn represents a wide variety of vegetable
crops and is grown on bottomland soils. Winter wheat repre-
sents cereal grains and other field crops grown without irriga-
tion. Filberts represent a variety of tree fruit and nut crops.
Non-irrigated permanent pasture represents a significant agri-
cultural use for some soils not as well suited for other crop-
ping systems (Marion County, 1986).

® Bonneville County, Idaho, used dryland wheat, irrigated bar-
ley, and irrigated potatoes as its indicator crops. While barley
is a good general indicator for this county, potatoes are an
important and more valuable crop on some soils (Nellis, 1989).

e Latah County, Idaho, used winter wheat as its indicator crop.
Where this crop cannot be grown because of higher elevations
or wet soils, barley and hay were used as indicator crops, and
their yields were adjusted to winter wheat yields on the basis
of comparable present market values (Stamm et al, 1987).
Similarly, in Monroe County, Illinois, corn was used as its indi-
cator crop. Where corn cannot be grown because of steep
slopes or shallow soils, an equivalent corn yield was devel-
oped using hay, pasture, and woodland (Monroe County,
1988).

e In Hawaii, sugar cane was used for lands historically and cur-
rently in that use. Cabbage was used as the typical vegetable
crop, and papayas and macadamia nuts were used for orchard
lands. In Hawaii’s case, these indicator crops were used to
reflect current land use for specific land parcels (Hawaii LESA
Commission, 1986).

Comparing yields for indicator crops

Once indicator crops are selected, the soils can be scaled to assign
ratings. If only one indicator crop is selected, yields, in units such
as bushels of corn, tons of grass seed, or AUMs for pasture, may be
used in scaling. When several indicator crops are selected, a com-
mon scale, such as percentages, gross returns, or net returns, must
be calculated. Even when common measurement units are used,
such as tons of wheat and tons of grass, the value of the crop may
differ substantially, requiring the use of a measurement unit that
equalizes this difference.
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One method of comparison is to use equivalent yields of a princi-
pal indicator crop, such as corn or wheat, for secondary indicator
crops. A second method is to average the measurement units A
third method is to use the highest indicator crop value for each
soil.

One common measurement unit is to express the yield of a given
indicator crop on a given soil as a percentage of the maximum
yield obtainable from all soils on which that crop can be grown.
For example, a soil that rates in the 70th percentile for corn yield
might be considered equivalent to another soil that rates in the
70th percentile for wheat yield. This does not account for differ-
ences in market value among different crops, however.

Another is to express the yield of each indicator crop in terms of
gross return per acre. This method, however, disregards costs of
overcoming soil limitations and weights differences in market
value very heavily. It may proportionately downgrade soils that
are not suitable for the highest value crop but nevertheless are pro-
ductive soils for other agricultural enterprises that are important in
the agricultural economy of a region

A better common measurement unit for comparing yields of indi-
cator crops is to compare net returns. In this way, costs of over-
coming soil limitations are subtracted from gross returns, and soil
productivity can be expressed in terms of the net returns to man-
agement. Those soils that produce high yields and respond well to
management are rated higher than soils producing lower yields
with the same amount of management or soils requiring extra
manage ment to achieve the same yields. This is the principle
behind the concept of the soil potential rating systern. The net
returns should be recalculated periodically, perhaps every three
years, to reflect cornmodity price changes.

If the soil potential rating system is used, net returns for each soil
type in the jurisdiction are determined by subtracting production
costs and costs of overcoming soil limitations from gross returns
per acre. The local LE committee determines the pertinent costs per
acre per year for various soils. The computation is shown in the
example given in Table 4.8, where four soils (Amity, Bellpine,
Dayton, and Willamette) are rated for four indicator crops (wheat,
ryegrass, pasture, and sweet corn). Yield per acre is obtained from
the soil survey or farm records. Gross return per acre is obtained
by multiplying yield by unit price. While adjustments for produc-
tion costs could be included, they were assumed to be about the
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Table 4.8. Example of soil potential data for each of four indicator crops, Linn County, Oregon

Management costs-$/ac/yr ($0.4 ha/yr)

Gross Cross- Net
Return Tile  Field Land slope Sub- Cover return
Crop and Soll Yield ($) drain drain smoothing farming soiling crop lrrig. ($)
Winter wheat—
$3.85/bu ($10.94/hl) bu/ac hi/0.4 ha
Amity 100 35.2 385 99 286
Bellpine, 3-12%" 70 24.6 270 10 260
Chapman 100 35.2 385 385
Dayton 50 17.6 193 155 2 36
Willamette, 0-3% 110 38.7 424 424
Annual ryegrass—
$0.14/1b ($0.31/kg) Ib/ac kg/O.4 ha
Amity 1800 817.2 252 252
Bellpine, 3-12%* 900 408.6 126 10 116
Chapman 1800 817.2 252 252
Dayton 1800 817.2 252 2 9 241
Willamette, 0-3% 1800 817.2 252 252
Permanent pasture—
$10.00/AUMT AU M/ac
Amity 10 100 100
Bellpine, 3-12%" 60 60
Chapman 12 120 120
Dayton 8 80 2 78
Willamette, 0-3% 12 120 120
Irrigated sweet corn—
$65.00/ton ($71.65/MT) t/ac MT/0.4 h a
Amity 9 8.2 585 99 10 25 146 305
Bellpine, 3-12%" 7 6.4 455 10 10 25 181 229
Chapman 9 8.2 585 10 25 129 427
Dayton 6.5 59 423 155 2 10 25 146 85
Willamette, 0-3% 9 8.2 585 10 25 146 404

* Numbers indicate range in slope gradient on which the soil occurs. Soils lacking numbers are nearly level.

1 AUM, animal unit month.
Source: Adapted from Huddleston et al., 1987.

same for all soils and were not included in this example. Unit price
is obtained from Extension Service commodity estimates, from
processors, the USDA Agricultural Statistics Reporting Service
state office, or from other state or local sources. To account for price
fluctuations, prices per unit can be calculated over a five-year peri-
od and adjusted for inflation. In obtaining a unit price, prices can
be averaged or, alternatively, the three middle values can be aver-
aged, discarding the highest and lowest values

Management costs are subtracted from gross returns to obtain net
return figures. The net return figures, as given in Table 4.9, provide
the basis for calculating SPR. At this point, at least two options are
available. In the first option, the soil mapping unit with the high-
est net return among all indicator crops is set equal to 100 points,
such as shown in Table 4.10. The highest net return for other soil
mapping units are then assigned a point value by calculating their
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Table 4.9. Example of net returns for five soils and four in dicator crops,
Linn County, Oregon

Winter Annual Permanent irrigated
Soil wheat ryeqrass pasture sweet corn
Amity $286 $252 $100 $305
Bellpine, 3-12% 260 116 60 229
Chapman 385 252 120 427
Dayton 36 241 78 8.5
Willamette, 0-3% 424 252 120 404

Source: Adapted from Huddleston et al., 1987.

Table 4.10. Two methods to calculate soil potential ratings on a 100-point
scale for five soils, Linn County, Oregon

Highest net Average net

return for four return for four
Soil indicator crops SPR indicator crops SPR
Amity $305 71 $236 79
Bellpine, 3%-12% 260 61 166 55
Chapman 427 100 296 99
Dayton 241 56 110 37
Willamette 424 99 300 100

Source: Adapted from Huddleston and Pease, 1988; Huddleston et al., 1987

percentage of the highest net return and applying the percentage
to a 100-point scale. An alternative approach would be to average
the net returns of the four indicator crops for each soil mapping

unit and then scale the averages to obtain SPRs, also shown in
Table 4.10.

As shown in Table 4.9, a single crop would not work well as an indi-
cator of soil potential in this county because the net values vary
considerably by soil mapping unit for different indicator crops. If
wheat were chosen as the indicator crop, the Dayton soil would
have a very low net return. However, if annual ryegrass were cho-
sen, there would be essentially no difference in net returns between
Dayton and Willamette. The truth is somewhere between these two
extremes. Willamette is an excellent soil for virtually all crops.
Dayton is a valuable soil resource for the grass seed industry, but
there is little flexibility for growing crops other than grass seed. Use
of techniques that incorporate information from several indicator
crops, as shown in Table 4.10, better reflects the true value of the
Dayton soil for agricultural use in this county.

In deciding which of the two options given in Table 4.10 is most
appropriate, the LE committee should consider several points.
Using the highest net return instead of the average recognizes that
certain crops, such as ryegrass seed, may be grown successfully on
otherwise limited soil. In the example shown in Table 4.9, Dayton
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soil, a poorly drained soil with a very slowly permeable clay layer
just below the surface, clearly produces a low net return for wheat,
pasture, and sweet corn. However, the soil occurs in large blocks in
the county and supports a very important ryegrass industry. The
use of the highest net return places this soil considerably higher on
the SPR scale than would averaging. If each soil type is being used
to raise those crops which yield the greatest net return, then high-
est net return is the best representation of land value.

The advantage to averaging net returns is that the SPR would then
reflect a soil’s capacity to support diverse crops. In jurisdictions
without a special circumstance, such as the large blocks of Dayton
soils and the ryegrass industry, averaging provides a good reflec-
tion of the relative value of soils. If, for example, demand is not
reliably sufficient to sustain use of most of the land in each soil
type to raise its highest net return crop, then average net return is
the best representation of land value.

In specifying yields of indicator crops, a “high” sustainable man-
agement regime is usually assumed, since this more closely repre-
sents the soil’s potential than yields obtained under less intensive
management. Soil survey yield figures should be reviewed by the
LE committee for each soil mapping unit and adjusted as neces-
sary for environmental gradients such as rainfall, slope, and tem-
perature, for rotation requirements, and for other factors such as
drainage improvements. Also, the LE committee should determine
whether equivalent dates and levels of technology were used in
deriving the soil survey yield figures. In cases where there are
missing data, estimates of crop yields must be made.

Another option for combining indicator yields is the use of major
and secondary indicator crops. In this option, a major indicator
crop is chosen and secondary indicator crops are used to adjust the
value of the major crop on soils that do not support the major indi-
cator crop. For example, if wheat were the major crop, wheat yields
could be adjusted by comparable market values of the secondary
crops (see profile for Latah County, Idaho, in Steiner et al., 1991;
Stamm et al., 1987). To illustrate this approach using the data in
Table 4.8, the wheat yields could be adjusted by using pasture as a
secondary crop. The yield can be adjusted by the percentage of
wheat gross returns that pasture can produce on soils that can sup-
port both uses. For Amity soils, the pasture gross return is
$100/acre/year as compared to $385/acre/year for wheat (26
bushels/acre), which indicates that pasture returns are 26 percent
of wheat returns. Let us consider a soil that could not support
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wheat, say Dayton, in Table 4.8. Dayton has a gross return of
$80/acre/year for pasture, which is 80 percent of the Amity gross
return. Applying the 80 percent to the 26 bushels obtained above
gives 21 bushels of wheat ($81 gross sales) in a yield adjusted for
the secondary crop,

The LE committee should consider carefully both the selection of
indicator crops and the method of combining them for a rating
scale. Choice of method will depend on the agricultural character-
istics of the jurisdiction. Expert opinion of NRCS staff will be valu-
able in selecting a method. Field tests, as outlined in Chapter 7,
will be helpful in refining these procedures.

Summary

The selection and scaling of LE factors are important tasks for the
LESA committee or LE subcommittee. The choice of factors will
depend on policy objectives, the user assessment, and time con-
straints. Scaling of LE factors should reflect state or local condi-
tions and the purpose of the LESA system.

The choice of one or multiple indicator crops for soil productivity
or soil potential ratings is determined by state or local agricultural
commodities, soils, and subclimates. If more than one indicator
crop is used, they may be combined in several ways. Chapter 6 dis-
cusses combining and weighting LE factors.
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Site Assessment (SA) rates non-soil factors affecting a site’s relative
importance for agricultural use. In this Guidebook, SA factors are
grouped into the following three types:

e SA-1 factors measure non-soil site characteristics related to
potential agricultural productivity or farming practices.

®  SA-2 factors measure development or conversion pressures on a site.

e SA-3 factors measure other public values of a site, such as his-
toric, cultural, scenic, or environmental values.

The local SA committee should choose specific factors reflecting
the purpose for which the Land Evaluation and Site Assessment
(LESA) system is to be used, as determined by the user assessment
(see Chapter 2). For some purposes, such as reviewing applications
for permits for non-farm dwellings or land divisions in a farm
zone, only SA-1 factors may be pertinent since SA-2 and SA-3 fac-
tors may already have been addressed in the planning and zoning
process. For other purposes, such as choosing sites for purchase of
development rights or other easements in an area not adequately
protected by farm zoning, SA-2 and SA-3 factors may be important
to the decision-making process.

The SA committee will also have to decide how to combine the SA
factors. Some jurisdictions may wish to incorporate all factors into
a single LESA system. Others may find it more appropriate to
combine LE with SA-1 to obtain a ranking of the relative agricul-
tural importance of sites within a jurisdiction and to measure SA-
2 and SA-3 factors with a separate rating system; rating results
would then be compared or overlaid to evaluate specific sites for
the public policy program. Options for combining and weighting
SA factors are discussed in Chapter 6. This Chapter discusses the
three types of factors and provides scaling examples.

Factor selection and scaling will differ among jurisdictions
depending upon the use for which LESA is intended. There are,
however, a number of important important points to be used in
selecting, defining, and scaling SA factors, including the following:

¢ Scale factors in such a way that more of a desirable attribute
and less of an undesirable attribute indicate a stronger argu-
ment for keeping the site in agriculture. In other words, the
more of a desirable attribute and the less of an undesirable
attribute, the higher the rating. In the 100-point scale, zero

Scaling refers to the
way points are as-
signed to units of a
factor.
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Table 5.1. Adams County,

Pennsylvania, scale for proximity to

protected farmland

indicates the least importance for continuation in
agriculture and 100 indicates the greatest impor-

tance for continuation in agriculture.

Original  Revised

Adjacent 100 100 e . . . .
Within 1/8 mile 90 * (lear definitions and instructions help attain
Within 1/4 mile 80 70 objective measurements. Each user should obtain
Within 3/8 mile 50 . .

Within 1/2 mile 60 0 the same results when assessing the same site. For
Within 1 mile 40 30 example, in the factor measuring compatibility
NOTE: Numbers from the original table with surrounding land uses, the specific compati-

were converted to a 100-point scale.
Source: Adams County, Pennsylvania,

LESA System, 1990.

ble and conflicting uses must be defined as well as
distance reference points. An instruction such as
“within a quarter-mile” must indicate whether the
measurement is taken from the center of a subject
site, its corners, or any point on the perimeter. Thinking
through specific instructions to the user clarifies the purpose
and importance of the factor to LESA committee members.

Link factor scales to supporting data. For example, be sure
that the factor scales correspond to the range of the data for
the jurisdiction. Size of farm is a good example. Data for farm
sizes are available from the Census of Agriculture, assessor
records, USDA Farm Services Agency (FSA) records, and, in
some states, Cooperative Extension Service reports. Typical
(e.g., median) farm sizes for the principal crop types can be
determined from these records, supplemented with inter-
views of agency staff. Data sources for SA factors may include
published books or reports, articles, surveys, or expert opin-
ions. The source should be specified for each factor to clarify
questions that may arise in the future.

Generally it is best to select factors that apply to most sites. Certain
factors may be important to only a few sites, such as presence of
mineral leases or historic sites. In this case, these concerns could
perhaps be covered separately in the local planning system.

For uniformity in scales and standardization in computation
(see Chapter 1, Table 1.1), it is recommended that each factor be
scaled on a scale of 1-100 and then weighted. However, consid-
ering the inherent imprecision of most SA factors, one option is
to use only an 11-step scale: 0, 10, 20, 30, 40, 50, 60, 70, 80, 90,
100. The 11-step scale provides a good basis for differentiation
among sites. Using more points on the scale could imply more
precision than is possible; using fewer (say 0, 20, 40, 60, 80, 100)
could result in insufficient differentiation among sites and
unnecessarily large gaps between the scores of different sites.
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This option could be used for
some or all §A factors.

e Be aware that, for some factors,
factor scales might correspond
linearly (as in Curve A in Figure
5.1) with distance, area, or what-
ever variable affects the factor.
Other factor scales might
increase linearly and then level
off at some threshold point (as in
Curve B in Figure 5.1). For still
other factors, scales might start
flat, increase rapidly, and then
level off (as in Curve C in Figure
5.1). Other curve shapes are pos-
sible. Point allocation will vary
according to the way each factor
affects agricultural use of a site.

For example, consider the proximity
factor (Table 5.1), used in the Adams
County, Pennsylvania, LESA system.
Proximity to farmland protected by
perpetual easements or restrictive
covenants is used to evaluate propos-
als for purchase of agricultural conser-
vation easements. Originally, Adams
County scaled this factor so that
points assigned would drop off more
or less linearly up to 1/2-mile from
the nearest property under easement.
In reviewing this factor, the Adams
County Agricultural Land Preser-
vation Board observed that the value
of preserving a site is greatly
enhanced if it is directly adjacent to
land that is already under easement,
but drops off rapidly after easement
land is not adjacent and levels off at
3/8 1 mile from the site, as shown in
Curve D of Figure 5.1. Therefore, the
board revised the scaling to more
closely resemble an S-shaped curve.

Curve A. Linear relationship
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Curve D. Adams County, Pennsylvania, distance
to protected land scale (original and revised)
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Selecting and scaling SA factors

Table 5.2 lists typical SA factors. The list is meant to be illustrative,
not exhaustive. Table 5.2 omits a number of factors that were
included in the 1983 Handbook (USDA, 1983), such as those that
measure the need in the region to develop additional land in order
to accommodate projected population and employment and the
availability of sufficient less productive land for urban develop-
ment. Such factors are not recommended because they do not mea-
sure site qualities or limitations for continued agricultural use.
These urban development demand factors should be considered
separately.

SA addresses a much broader range of considerations than does
LE. Between three and ten SA factors may be necessary.
Committees formulating SA should be aware that the more factors
they include, the more costly it is to apply the LESA system to a
site and the more difficult it is to explain the system to citizens.
Also, formulators should take care that two or more factors are not
inadvertently measuring the same underlying concern in different

Table 5.2. Classification of typical SA factors

SA-1 Factors (agricultural productivity):
¢ Size of site
¢ Compatibility of adjacent uses
* Compatibility of surrounding uses (impact on farm practices)
® Shape of site
* Percent of site in agricultural use
e Percent of site feasible to farm
e | evel of on-farm investment
¢ Availability of agricultural support services
¢ Stewardship of site
e Environmental limitations on agricultural practices
¢ Availability and reliability of irrigation water
SA-2 Factors (development pressures impacting a site’s continued agricultural use):
e Land use policy designation
¢ Percent of surrounding land in urban or rural development use
¢ Distance to public sewer
¢ Distance to public water
o Distance to urban feeder highway
* Distance to urban center or urban growth boundary
¢ Length of public road frontage of site
¢ Proximity to protected farmland
SA-3 Factors (other public values of a site supporting retention in agriculture):
* Open space strategic value of site (e.g., urban greenbelt)
¢ Educational value of site (e.g., for sustainable agriculture)
e Historic building or site
¢ Site of significant artifacts or relics
* Wetlands and riparian areas
e Scenic values
o Wildlife habitat
¢ Environmentally sensitive areas
¢ Floodplains protection
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ways. Such redundant factors result in inadvertent overweighting
of the basic concerns that underlie them, as discussed in Chapters
land?7.

This section sets forth some observations and guidelines for typi-
cal SA factors used in LESA systems. Bear in mind that these are
just examples. Local jurisdictions may include other factors that
are more relevant to local conditions and goals.

SA-1 Factors: Agricultural productivity

An important consideration for the LESA committee in select-
ing SA-1 factors is whether management considerations should
be included or whether factors should be limited to farm via-
bility. For example, Clarke County, Virginia, decided not to
include “family farm values,” “farms that support farm fami-
lies,” and farm “conservation plans” because all of these factors
measure the farmer (who could change) and not the viability of
the farm. Other jurisdictions have used these factors in their
LESA svstems. This decision will depend on local conditions
and objectives.

Size of site. As noted earlier, data for farm sizes are available from
the U.S. Census of Agriculture (done every five years), assessor
records, CFSA records, and, in some states, Cooperative Extension
Service reports. Generally it is less efficient to farm a small site
than it is to farm a large one. Therefore, larger farms should usual-
ly be rated higher than smaller ones. The definitions of small and
large, however, depend on the crops grown and the types of equip-
ment in use. Each local jurisdiction should devise a scale that rec-
ognizes the typical (median, mean, or mode) size for the type of
commercial farming dominant in its area. Agricultural productivi-
ty can be high on small, intensively farmed operations, such as
berry farms or nurseries. In some cases, sub-areas of the jurisdic-
tion may be characterized by different farm sizes and should be
scaled separately. One way to accomplish this is illustrated in Table
5.3 with the use of landforms. Soils associated with landforms are
generally available from Natural Resources Conservation Service
(NRCS) soil survey reports.

It is important to define terms commonly used in discussing farm
size. A farm unit, as reported in Census of Agriculture data tables,
includes rented, leased, and owned lands, whether contiguous or
not. However, it is possible to estimate the size of ownership units

Median = middle num-
ber in a series ordered
from smallest to
largest; Mean = total
values divided by the
number of units; Mode
= most frequently
occurring humber in a
series.
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Table 5.3. Example of parcel size scaling by landform (adapted from Linn
County, Oregon, LESA system)

Bottomland Terrace: Foothills . Factor

(in acres) (in acres) (in acres) scale
>100 >120 >160 100
90-100 100-120 140-160 95
80-99 90-99 120-139 90
70-89 80-89 100-1 19 85
60-69 70-79 80-99 80
50-59 60-69 70-79 70
40-49 50-59 60-69 65
30-39” 40-49” 50-59* 60"
20-29 30-39 40-49 30
10-19 20-29 30-39 20

<10 <20 <30 0

* Median field size could be determined from county survey. Fractions are rounded up or
down.

by using the Census data for rented and leased acreage to adjust
average farm size. Since ownership units may include non-con-
tiguous fields, size of contiguous ownership units cannot be esti-
mated from Census of Agriculture data; however, local assessor
maps and databases can usually be used to provide these data. In
some jurisdictions, CFSA maps and data also can be used for this
purpose. Fields make up a farm unit. A farm may consist of one or
many fields, growing the same or different crops. The typical (e.g.,
median) field size is an important benchmark in setting up a scale,
because it represents a size that is economical to farm. In Table 5.3,
field size represents a substantial break in point scaling, with
points falling off rapidly below the median field size. Data for
field sizes can, for some jurisdictions, be obtained from CFSA
records. If not available from this source, they can be obtained
from original survey or from expert opinion of local USDA field
staff and farmers.

For many applications, there is little rationale for awarding addi-
tional points for farms larger than the minimum commercial size.
Therefore, the scale should be set so that maximum points are
awarded for a site of this size or larger. In the Table 5.3 example,
this size is 100 acres, 120 acres, and 160 acres for bottomlands, ter-
races, and foothills, respectively.

In purchase of development rights or conservation easement pro-
grams, it is generally preferred to choose a larger farm than a
smaller one, because the continuation of farming on a small site
may be put at risk when surrounding land is developed for non-
farm uses. A major objective, in most cases, is to place easements
on large blocks of land rather than on scattered sites. This can be
done either by choosing many small sites or fewer large ones.
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Scales designed for use in these programs, therefore, may encom-
pass the entire range of site sizes found in the jurisdiction. In
selecting smaller sites, the adjacency requirements for smaller sites
should be included in the procedure. Conservation easements may
be the same as development rights or they may be used for other
purposes, such as protecting forest cover.

Compatibility with adjacent uses. Adjacent land uses affect the
ability of a farmer to conduct normal farming practices without
incurring complaints and, perhaps, lawsuits. The more compatible
the adjacent uses are, the more flexibility a farmer has to change
crops and practices and to remain in agricultural use. Therefore, a
farm with more compatible uses on the perimeter than another
farm will rank higher on the SA scale. This factor should be rated
on a scale starting from fully compatible with adjacent land uses
(100 points) to high conflict with adjacent land uses (0 points).

Various methods to measure the degree of conflict have been used
by LESA developers. In an article describing the development and
application of a LESA system for Linn County, Oregon, by
Huddleston et al. (1987), the terms “incompatible” and “somewhat
incompatible” are used to clarify certain uses.

To measure compatibility objectively, specific definitions of com-
patible and conflicting uses need to be established. Compatible
uses may include forestry, agriculture-related businesses, power
stations, and mining. Generally, home-sites on small parcels are
the source of most potential problems. One option for “small par-
cel” definition is to use a typical field size for different areas with-
in the jurisdiction, as given in Table 5.3. If, for example, 30 acres is
the typical farm field size, any house on a smaller parcel may be
assumed to be potentially conflicting. If a house is located on a
larger parcel, it can be assumed to be compatible, since the parcel
is large enough to be used efficiently for agriculture. Other parcel
sizes may be appropriate (for example, five or ten acres) if sup-
ported by local studies, other research, or local expert opinion. The
data sources should be documented for later reference.

Certain other uses may be somewhat compatible, such as certain
recreational or commercial uses or school grounds. Adjacent sites
containing these uses could be rated at one-half (or some other per-
centage) the penalty of fully conflicting uses. An example of a rat-
ing scale for adjacent uses is given in Table 5.4. For details of this
rating scale, the reader is referred to Huddleston et al., 1987.
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Table 5.4. An Example of a scale for In measuring compatibility with adjacent or sur-
perimeter compatibility

rounding (non-adjacent) uses, the percent of com-

% of Perimeter in conflict

g

up to 10
11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100

NOTE: Fractions are rounded up or down.

Example A-l1 8% conflict

Z‘Z‘;gr patible uses or of conflicting uses may be used in
100 the scale. In these examples, the percent of conflict-
90 ing (incompatible) uses are scaled instead of the
?8 percent of compatible uses, because this approach
60 allows for incorporating density factors and for
50 distinguishing among uses that may be fully con-
38 flicting and those that may be somewhat conflict-
20 ing. To illustrate, let us assume that all lettered
100 parcels in Figure 5.2 are on five-acre or smaller

homesites and are considered incompatible uses.
The unlettered adjacent uses are in agriculture. If
the percentage of the perimeter in compatible use
were calculated, the perimeter of both LESA sites would be 50 per-
cent compatible with agriculture and both would receive the same
points. There would be no differentiation between the sites.
However, the site in example B is clearly subject to more potential
problems with neighbors than is the site in example A.

To overcome this measurement problem, a benchmark can be
established for totally conflicting homesites of five-acre parcels
with 2:1 rectangular shape. The length of a short side of such a par-
cel is 330 feet. To account for both the length of perimeter and den-
sity of conflict, count the number of conflicting parcels, multiply by
the length of the short side of the 2:1 five-acre rectangle (330 feet)
and divide by the length of the perimeter of the LESA site (3,734
feet). This number, expressed as a percent, is used in Table 5.4.

Example B-62% conflict

=
= A F G
o e B
3 ‘ .
= D >
= E
933.38’

Figure 5.2. Examples of measuring perimeter conflict
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Both LESA sites in the examples given in Figure 5.2 would have a
perimeter of about 3,733.52 feet. Example A has two conflicting
parcels, while example B has seven. For example A, multiplying
two by 330 feet equals 660. Dividing 660 by 3,733.52 equals 18 per-
cent, which is scaled for 80 points. Although 50 percent of the
perimeter of Example A is in conflicting use, the density is less
than the benchmark so that only 18 percent of the perimeter is cal-
culated as in incompatible use. It is, after all, the dwellings which
cause the potential problem, not the length of the border of the
neighbor’s land. In example B, seven dwellings times 330 feet
equals 2,310 feet. Dividing 2310 feet by 3,733.52 results in 62 per-
cent of the perimeter in conflict, which is scaled for 30 points.
Although only 50 percent of the actual perimeter in example B is in
conflict, the density of homesites is greater than the benchmark
and the conflicting perimeter is calculated at 62 percent. That is,
some of the homesites are smaller than the five-acre benchmark.

Examples of definitions for conflicting and somewhat conflicting
are given below:

¢ Conflicting uses-a contiguous ownership parcel zoned for
residential use or zoned for resource use but smaller than the
median field size (or some other size) and with an existing
dwelling.

¢ Somewhat conflicting uses—any contiguous ownership parcel
that is zoned or used for industrial, commercial, education, or
recreational uses, except agriculture-related businesses or ser-
vices. Somewhat conflicting are rated at one-half the conflict
of conflicting uses.

With this procedure, this important factor is adjusted to reflect
more accurately the actual potential for conflict and the LESA sites
are differentiated more clearly. Application of the procedure is
straight-forward with the use of worksheets. However, the LESA
committee may decide that a simpler measurement procedure will
suffice for local conditions.

It should be noted that as the size of the site increases, the percent-
age of the site that is shielded from conflict with adjoining non-farm
land uses also increases. The LESA committee may wish to discuss
and determine the width of a shielding perimeter “band” for local
farm practices. Assume, for example, that the major conflicts are
experienced by operations on the outer 100 feet (the shielding
band) of land. Spraying there is most likely to affect neighbors and
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Table 5.5. Conflict in relation to parcel size

Size of site Length of Shielded area Percentage
(in acres) side (in feet) (in acres) shielded
23 1,000 15 64%

52 1,500 39 75%

92 2,000 74 80%

207 3,000 189 87%
367 4,000 332 90%

intrusions by neighbors’ children or dogs are most likely to occur
there also. To see how the area shielded by the outer 100 feet varies,
consider square farms of various sizes as shown in Table 5.5.

Different shapes will yield different results, but generally, the larg-
er the site, the larger the percent of site that will be shielded by the
perimeter band. In Table 5.5, 90 percent of the 367-acre site is
shielded, but only 64 percent of the 23-acre parcel is shielded. This
consideration is incorporated into the structure for Table 5.6.

Compatibility with surrounding (not adjacent) uses. While adja-
cent land uses are an important factor, the character of surround-
ing uses also affects the ability of a farmer to change crops or con-
duct agricultural operations. For example, a rural residential
development or urban boundary within a one-quarter mile dis-
tance could impede a farmer from certain livestock operations,
spraying activities, night operations, or moving equipment on
highways. Conversely, it could increase problems of trespass or
dogs harassing livestock.

As in the previous factor, definitions and clear measurement
instructions are important. A trained LESA advisor can help the
committee by conducting a review of other user experiences and
suggesting appropriate procedures for the local adaptation.

An example of how size and conflict can be scaled is given in Table
5.6. As noted in the discussion of the previous factor, the larger the
parcel, the higher relative degree of conflict from the surrounding
area it can absorb. The procedure, in this example, is to count the
number of conflicting non-adjacent parcels within a certain dis-
tance as measured from the perimeter. A distance of one-quarter or
one-half mile is usually adequate. The number of conflicting
parcels is divided by the size of the LESA site. The ratio of number
of conflicting parcels to parcel size is assigned points on a scale
starting from conflicting parcels equal to one-half the number of
acres in the LESA site, Thus, a lo-acre site could tolerate only five
conflicting parcels within one-quarter mile (or other distance)
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Table 5.6. Example of a factor scale for surrounding (non-adjacent) land-
use compatibility

Ratio of the number of

conflicting parcels Factor
to parcel size scale
0 100
0.01-0.05 90 (e.g., 4 conflicts and 100-acre
0.06-0. 10 80 parcel or 15 conflicts and
0.1 1-0.15 70 350-acre parcel)
0.16-0.20 60
0.21-0.25 50
0.26-0.30 40
0.31-0.35 30
0.36-0.40 20
0.41-0.50 10 (e.g., 50 conflicts and 100-acre
>0.50 0 parcel or 10 conflicts and

20-acre parcel)

NOTE: Fractions are rounded up or down

before the factor scale drops to zero, but a 100-acre parcel would
have to have more than 50 conflicting parcels within the sur-
rounding area in order to receive zero points.

The compatibility of both adjacent and non-adjacent surrounding
uses are important factors affecting agricultural practices and
cropping options. The focus of these factors within the SA-1 con-
text is on potential limitations to agricultural productivity and
flexibility. In most cases, these compatibility factors will be strong-
ly correlated to SA-2 factors measuring development pressure. In
some cases, the LESA committee may find that these more direct
measurements of site limitations will encompass some or all of the
concerns underlying SA-2 factors.

Shape of site. Oddly shaped sites are inefficient to farm. Therefore,
a number of jurisdictions have included a factor that rates the
shape of the site. It is difficult to classify shapes in relation to ease
of farming and, therefore, it is difficult to develop a scale for this
factor. The effect of the shape of the site on efficiency of farming is
less important for larger sites. Therefore, much of this effect is cap-
tured in the size-of-site factor.

However, for some jurisdictions or for some sub-areas within a
jurisdiction, shape may be important to differentiate a high num-
ber of small sites. One approach is to establish a size cut-off below
which shape will be rated. Rating may be done, for example, by
using a ratio of the perimeter of the site to the perimeter of a 2:1
rectangle having the same area as the parcel. Examples of this
approach are given in Figure 5.3.

It is of course true that
the type of agricultural
use and the nature of
surrounding uses may
be more important that
the number of potential-
ly conflicting uses.
However, these combi-
nations vary with each
site and to incorporate
them would make the
LESA system very
complex.
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Example A Example B Example C
Area of the example 500,000 sq. ft. 500,000 sq. ft. 500,000 sq. ft.
Perimeter of subject parcel 3,700’ 3,000’ 5,400
Ratio of perimeter of subject site
to 2:1 rectangle with same area 1.23 1.00 1.80
Ratio of area to perimeter 135.14 166.66 92.59

Figure 5.3. Ratio of the perimeter of a parcel to perimeter of a 2:1 rectangle of the same area

Table 5.7. Example of
a scale for shape of a

site

Factor

Ratio scale
1.00-1.14 100
1.15-1.29 90
1.30-1 .44 80
1.45-1 .49 70
1.50-1 .64 60
1.65-1.79 50
1.80-1 .94 40
1.95-2.09 30
21 0224 20
2.25-2.39 10
>2.40 0

NOTE: Fractions are
rounded up or down.

Other approaches are possible. For example, a simple ratio of
area to perimeter could be scaled and used to rate shape. This
approach is also illustrated in Figure 5.3. Sites that are divided
by a road or waterway will have a longer perimeter to area than
sites not so divided and will be rated lower. If shape is not a
significant factor for a particular jurisdiction, it should not be
included.

Experimentation with this approach on a variety of shapes will
help establish a basis for allocating points. As Figure 5.3 illustrates,
the closer the shape is to a 2:1 rectangle, as in Example B, the clos-
er the ratio will be to 1.0. Triangular or other very unusual shapes
may require a different rating scale. An example of a scaling table
for Figure 5.3 is given in Table 5.7.

Percent of site in agricultural use. For a site of any given acreage,
the greater the percent of the site in agricultural use, the greater its
agricultural productivity and economic importance to the farm
economy. This might be determined to be a linear relationship. If
so, a scale, such as shown in Table 5.8, would be appropriate.

72



SELECTING AND SCALING SITE ASSESSMENT FACTORS

Some jurisdictions may feel Table 5.8. Example of a scale for per-
it is better to brlng the Scale cent of site in agricultural use
to zero at 20, 30. or 50 per- Percent of site used (or Factor

1 ’ A ’ . p suitable) for agriculture scale
Cept or less. Ve.mant on - 70 100
this factor might be 80-89 90
“Percent of Site Suitable to Zg;g ?g
Farm.” This formulation £g-co 60
puts more emphasis on the 40-49 50

39-39 49

long—t.erm resource value 'of 2029 30
the site as opposed to its 10-19 20
current use. It could be 0 0
measured from soil survey NOTE: Fractions are rounded up or down.

information assembled in

the course of preparing the LE rating. A soil survey usually indi-
cates crop or pasture suitability for each soil mapping unit. In
states where hunting, fishing, or other recreational uses are com-
monly part of a farm’s revenue producing activity, the LESA com-
mittee may choose to include those parts of the farm used for
income producing recreation activities.

Level of on-farm investment. A factor indicating the level of on-
farm investment reflects the income potential from existing farm
operations. It is, however, most difficult to obtain data to measure
investment objectively. Furthermore, it should be scaled relative to
the optimum or average investment for a farm of its type and size.
Assessor records could provide a data source for documenting
investments; CFSA and Cooperative Extension Service reports
could provide data sources for developing scaling criteria for dif-
ferent cropping areas. An example is given in Table 5.9. In many, if
not most, cases, this factor may require more documentation effort
than is warranted by useful information added to the LESA system.

Availability of agricultural support services. It is difficult for
agriculture to continue if convenient and adequate support ser-
vices are not readily accessible. Such services include equipment
supply and repair, feed mills and feed suppliers, seed and gener-

Table 5.9. Example of a scale for on-site investment, adapted from
Bonneville Countv. Idaho

Investment Factor scale

Site is an agricultural service facility 100
High level compared to county farms

More than $ (specify) 100
Average level

Between $ and $ (specify) 50
Low level

Less than $ (specify) 0
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Table 5.10. Example of a scale for al farm Supply stores, vet-
support services erinarian services, fertiliz-
Support services Factor scale er, herbicide and pestici de
Adequate support service present 100 supvliers inteerated vpest
(List specific areas of jurisdiction) pp 4 & . 'P
Some limitation on support services 50 management associations,
(List specific areas of jurisdiction) ravin nd in n-
Severe limitation on support services 0 Spraying a ,Se.ed g, co
(List specific areas of jurisdiction) tractors, specialized insur-
ance, banking and credit
services, and marketing facilities and services. Because agricul-
tural support services consist of such a variety of services at vary-
ing distances from any given farm, this factor is difficult to scale
in a replicable fashion. A simple approach would be as shown in

Table 5.10.

In this example, specific areas of the jurisdiction are listed with
each criterion in order to assure replicable ratings. The areas could
be assigned by the SA committee or other group.

This factor produces useful differences among sites when used in
a statewide LESA system, but may provide little differentiation
when used in a countywide or township-wide system. In many
cases, support services are about the same in all areas; therefore,
this factor may not be important in differentiating sites, and need
not be included in the LESA system.

Stewardship Of site. Some LESA systems have included steward-
ship as an SA factor. This measures the extent to which good soil
and water conservation practices are used on the site. An example
of a scale for stewardship is shown in Table 5.11. Such practices
enhance the capability of the site to sustain agricultural production
in the future. It should be kept in mind, however, that these prac-
tices are not inherent in the resource and may be changed, partic-
ularly if ownership of the site changes. This factor also serves as an
example of a factor for which it is difficult to differentiate among
more than a few steps on the scale and for which documentation
may be difficult. However, since conservation plans are required

Table 5.11. Example of a scale for stewardship

Factor
Status of conservation plan scale
An approved conservation plan has been fully implemented 100
Implementation of an approved conservation plan is on schedule 90
Implementation of an approved conservation plan is behind schedule 40
Implementation of an approved conservation plan has not been started 10
No conservation plan 0
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for federal agriculture benefits and have legal standing in some
states, it is possible to scale the status of conservation plans.
Including a stewardship scale recognizes conserving actions,
which contribute to long-term sustainability.

In order to assure consistent rating, the agency responsible for the
conservation plan should rate this factor or provide documenta-
tion. In most cases, this will be the local NRCS office.

Environmental limitations on agricultural practices. In some juris-
dictions, land or water conditions may impose limitations on cer-
tain agricultural practices. A parcel with such limitations may rank
lower than a parcel without limitations. Some examples follow.

e Soil properties and groundwater. Some soils may allow rapid trans-
fer of agricultural chemicals to an underlying aquifer. Crop types
and practices may be limited because of these conditions.

e  Topography, soils, and run-off. The combination of slopes and
soil properties may lead to soil leaching, erosion, or chemical
run-off, causing pollution problems for nearby water bodies.
These conditions could limit crops and practices.

e Important wildlife or fisheries habitat or plant species. Certain sites
may contain important populations of wildlife, fish, or plants
during part or all of the farming season. These conditions
could limit the agricultural practices or options on the site.

If this factor is to be included, the local committee will need to

devise specific, measurable criteria in order to apply a factor scale.

Wording such as “Is important wildlife habitat affected?” cannot

be measured objectively and will likely be scored differently by

different people. Another point to consider is that a site rated Table 5.12. Example
down for soil permeability may also be unsuitable for alternative of a scale for irriga-
uses, such as those requiring septic disposal systems. The LESA tion water availability

committee may decide that some of these limitations merit sepa-  Percentofsite  Factor

rate consideration in the land-use planning process. Wlthl(\:gater s;:gl(;e

90-99 90
Availability and reliability of irrigation water. In some jurisdic- 80-89 80
tions, the availability and reliability of irrigation water will be an gg:gg ;g
important factor to a site’s relative agricultural value. Some sites 50-59 60
may have sufficient water available for only part of the site or for 5;20 58
part of the growing season. Table 5.12 provides an example of scal-  \5TE: Fractions are
ing for water availability. scaled up or down.
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Usually, irrigation water supply is obtained from a local water dis-
trict, a surface water body, or a well(s). These sources may have cer-
tain limitations imposed by local climatic conditions and compet-
ing uses. In other cases, the important issues may be the cost of
pumping water to the site. Table 5.13 presents one example of how
water reliability could be scaled. The SA committee will need to
apply local knowledge to develop criteria and point allocation for
this factor. Terms such as adequate, reliable, limitations, or occa-
sional will need specific definitions to ensure consistency in ratings.

If costs of water vary by sources, it may be desirable to develop a
separate scale for this factor. In an Arizona study, Steiner and
Conway (1994) used costs of water as an important factor to dif-
ferentiate sites. Those sites with higher costs were assigned lower
ratings.

In summary, it is important for the LESA committee to determine
which SA-1 factors are significant to their state’s or community’s
agricultural economy as well as the data resources for scaling these
factors. These state or local determinations are what, in part, make
LESA flexible to use in different locations and circumstances.

SA-2 factors: Development pressures impacting a site's
continued agricultural use

These factors are intended to address the concern that develop-
ment pressure can cause conversion of agricultural sites to urban

Table 5.13. Example of a scale for irrigation water reliability

Type of water source Factor scale
Public systems
Water district with adequate water quantity 100
Water district with occasional (e.g. 2 of 5 years) 80

limitations on water quantity due to drought or other
local conditions

Water district with annual limitations on water quantity 60
due to drought or other local conditions
Wells
Well water with adequate quantity for diverse crops 100
Well water with quantity limitations for some crops 70
Well water with inadequate quantity for crops 50
Surface water
Surface water withdrawal with adequate quantity 100
for crops
Surface water withdrawal with some limitations 80
on quantity
No reliable irrigation source (e.g., interrupted 0

1 of 2 years)

NOTE: If more than one source is used, assign by highest factor rating or by percentage
of site served.
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uses. For this reason, sites closer to urban infrastructure (e.g.,
major roads, sewer, public water) may be rated lower than sites
farther away. There are, of course, many examples of highly pro-
ductive agriculture on the urban fringe. Often, high value crops,
such as horticulture, berries, and direct market vegetables, are
located near urban areas on prime soils. The book Sustaining
Agriculture Near Cities (Lockeretz, 1987) gives examples of success-
ful agriculture near urban areas. The SA committee should consid-
er carefully what SA-2 factors will add to LESA ratings within the
context of agricultural land-use policies. Potential conflicts
between farming and non-farm uses are covered under SA-1 fac-
tors because conflicts do limit farming practices, crop options, and
potential productivity of a site. Most commonly, development
pressure will be an important factor in purchase of development
right programs. All other factors being equal, it may be desirable
to rate a site under conversion pressure higher than a site with less
development pressure to give it priority for purchase of develop-
ment rights. In this case, SA-2 factors may be combined with LE,
SA-1, and perhaps SA-3 factors in a single LESA system. Other
alternatives for using SA-2 factors are given in Chapter 6.

Several of these factors are often correlated. When the SA commit-
tee tests for factor correlation (See Chapter 7), two or three SA-2
factors may provide similar results to a longer list of factors.

Land-use policy designation. LESA should be consistent with com-
prehensive, general, or master plan, zoning ordinance, or agricul-
tural district designations. This factor measures whether a site has
been designated for agriculture in the local land-use program. One
of these designations should be sufficient in most cases, depending
on which is considered to be the “ruling” document. In some
states, the comprehensive, general, or master plan takes legal
precedence over a zoning ordinance and is more difficult to
change. In others, the opposite may be true.

The relevance of this factor depends on the LESA system’s pur-
pose. If the purpose is to designate farm zones, it is not relevant. If
the purpose is to evaluate land division or non-farm permit
requests in a farm zone, then it probably is not relevant since all
parcels in the zone are planned or zoned for farm use and condi-
tions for other uses are given in the ordinance. If the purpose is to
evaluate development proposals in an unzoned but planned area,
or for evaluating a zone change request in a jurisdiction with weak
zoning or several types of agricultural zones, or for ranking sites
for purchase of development rights, it may have some relevance,
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Tabie 5.14. Example of a scale for adjacent zoning, adapted from Boone
County, lllinois

Adijacent zoning Factor scale
All sides zoned for agriculture 100
One side zoned for non-agricultural use 77
Two sides zoned for non-agricultural use 54
Three sides zoned for non-agricultural use 23
All sides zoned for non-agricultural use 20

NOTE: Points are adjusted to a 100-point scale.

Table 5.15. Example of a scale for adjacent zoning, adapted from Bucks
County, Pennsylvania

Adjacent zoning Factor scale
Low density residential/agricultural zoning withing 1/2-mile 100
Medium density residential allowed within 1/2-mile 50
High density residential allowed within 1/2-mile 0

NOTE: Points are adjusted to a 100-point scale.

since the area in which the parcel is located presumably has under-
gone some scrutiny as part of the planning or zoning designation
process. The designation itself is a general measure of a site’s rela-
tive value to remain in agriculture. Other factors, however, espe-
cially SA-1 factors, are more direct measurements of a site’s agri-
cultural value and may make this factor unnecessary. Two scaling
examples for this factor are given in Tables 5.14 and 5.15.

Percent of surrounding land in urban or rural development use.
Compatibility with adjacent and surrounding uses was covered in
SA-1 as a measurement of compatibility or potential conflict with
a subject site. In contrast, this SA-2 factor measures the relative
degree of urbanization or suburbanization occurring in the area
around a subject site. Measurement techniques could be similar to
those given in SA-1 or a different approach that measures density,
type of land use, or patterns of land use could be used. For exam-

ple, the average housing density per acre in the

Table 5.16. Example of a scale for surrounding area could be scaled, as in Table 5.16.
housing density within 1/4-mile

Average number of Factor _ ; . :
dwellings/AC scale The land-use intensity of the §urround1ng area
<0.10 100 could be measured by an impervious surface ratio;
0.20-0. 10 90 that is, the percentage of land that is covered by
%-88_‘8-33 ?8 impervious surfaces, such as buildings, roads, and
4.00-1 .99 50 driveways. The impervious surface ratio could be
6.00-3.99 30 scaled as in Table 5.17.
8.00-5.99 20
10.00-7.99 10 . o '
> 10 0 Factors measuring conflict in SA-1 are likely to be
NOTE: Fractions are rounded up or down. highly correlated with some SA-2 factors, so it is

particularly important that the issues are kept sep-
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arate by LESA users. The LESA committee may
wish to decide whether the degree of compatibili-
ty or conflict with agriculture (SA-1) or the degree
of development pressure (SA-2) is more important
and use the factors measuring land use in the
vicinity only once in the LESA system.

Distance to public sewer, public water, urban
feeder highway, and urban center or urban growth
boundary. These factors have been shown to be
correlated to development patterns (Furuseth,
1978), especially in areas without strong zoning or
other farmland protection programs. Furthermore,
they are easily measured in most cases. Some
examples are given in Tables 5.18, 5.19, and 5.20.
However, in areas with strong agricultural land
protection policies, proximity to facilities may not
necessarily indicate likelihood of conversion. In
some rural areas, for example, public water dis-
tricts were organized to service rural residential
development before the adoption of farmland pro-
tection plans. Similarly, a sewer system may have
been extended across productive farmland to ser-
vice a rural residential neighborhood with failing
septic systems. In addition to farmland protection
policies, farmers may receive certain disincentives
to apply for conversion, such as waivers of front-
footage levies for sewer or water lines crossing
their property.

Length of road (or type of road) frontage of subject
site. The relevance of this factor will depend upon
a jurisdiction’s road system and land-use policies.
If it is relatively easy to obtain land partition per-
mits for property with existing frontage, then the
factor may be relevant to a parcel’s likelihood for
partitioning or conversion. When road frontage is
not a significant factor in land partitioning or other
land-use permit decisions, as is the case in some
jurisdictions, it should not be included in the SA
component.

Proximity to protected farmland. This factor is of
particular relevance for programs for the purchase
of development rights or other agricultural conser-

Table 5.17. Example of a scale for
impervious surfaces within 1/4-mile

Percent impervious surface Factor scale

<0 100
10-19 90
30-39 60
20-29 80
40-49 40
50-59 20
60-69 10
> 70 0

Table 5.18. Example of a scale for
distance to a central sewage or
water system, adapted from
Champaign County, lllinois

Distance Factor
(miles) scale
> 1.5 100
0.75t0 1.49 80
0.50 to 0.74 60
0.25 to 0.49 40
200 feet to 0.24 20
200 feet or less or on-site 0

NOTE: Fractions are rounded up or down.

Table 5.19. Example of a scale for
road access, adapted from
Montgomery County, Maryland

Access Factor scale
Site access to unimproved road 100
Site access to secondary road 50

Site access to primary road 0

Table 5.20. Example of a scale for
distance to city, village, fire station,
or emergency services; adapted
from Henrv Countv. lllinois

Distance Factor

(miles) scale
> 1.5 100
1.1t015 93
0.76t01.0 80
0.51 to 0.75 60
0.26 to 0.50 40
Adjacent 0

NOTE: Fractions are rounded up or down.
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Table 5.21. Example of a factor scale for proximity to protected sites

Protected sites Adjacent Less than 1 mile 1-5 miles
1 site:
> 500 acres 100 80 70
100-500 acres 90 70 60
< 100 acres 60 50 30
2-3 sites:
> 500 acres -loo 80 70
100-500 acres 90 70 60
< 100 acres 60 50 30
More than 3 sites:
> 500 acres 100 80 70
100-500 acres 90 70 60
<100 acres 60 50 30
No protected site
within 5 miles ]

NOTE: Fractions are rounded up or down. Assign maximum points once by proximity.

vation easements. However, it is difficult to scale. A fully adequate
scale would take into account the numbers and acreage of protect-
ed sites at various distances from the site being rated, giving more
weight to properties that are close to protected sites. These three
considerations could be put in a table, such as Table 5.21. The point
scale could be adjusted to reflect the three variables.

A simpler rating scale may suffice in many cases. Lancaster
County, Pennsylvania, uses proximity to a farm with a conserva-
tion easement or a pending application for purchase of develop-
ment rights (Daniels, 1994).

SA-3 factors: Other public values of a site supporting retention
in agriculture

Often, land-use policies for farmland include open space, scenic,
or wildlife habitat objectives, as well as protection of agriculture
as an economic sector. While not a measure of a site’s productive
value for farmland, these other factors do reflect a broader view
of farmland in the landscape. This landscape (or ecosystem) per-
spective is becoming increasingly important in land-use policy
formulation and decision making. These factors may have been
addressed in the comprehensive, general, or master plan. SA-3
factors are presented here as an option for the LESA system, but
may be more appropriately addressed in other parts of the plan-
ning process. SA committee members will need to pay special
attention to how these factors can be measured in an objective,
reproducible procedure.
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Open space strategic value of a site. When seen as part of a larger
strategy, such as a plan for an urban greenbelt, certain sites may
have a strategic value which should be part of a decision-making
process.

Educational value of a site. Some sites may have distinctive edu-
cational value, such as a demonstration farm for sustainable agri-
culture. A combination of proximity to a school and a history of
use as a study or research site could give special importance to spe-
cific sites.

Historic buildings or archaeological sites. Public policies related
to protection of such sites may make this factor relevant in some
jurisdictions. Table 5.22 shows an example from McHenry County,
[linois.

Wetlands and riparian values of a site. These resources could be
rated separately or cornbined in a single factor scale. Certain wet-
lands or riparian areas may be designated in planning documents
as important sites.

Scenic values of a site, Often rural landscapes are important for
their visual values, especially to urban residents. Various methods
to rate visual values have been developed and could be adapted to
scaling a LESA factor (Zube et al., 1975; Leineweber, 1977).

Wildlife habitat values of a site. At the landscape level, certain
farm sites may have greater wildlife value than other sites. For
example, migratory birds, such as doves, or animals with season-
al habitat needs, such as mule deer, may use particular sites every
year; a disruption of the site could cause a problem for that pop-
ulation. This factor is different from that listed under SA-1, in
that it does not limit farm activities. If it does, it should be cov-
ered under SA-1. The presence of an endangered or threatened
species could, of course, trigger a separate process by federal
agencies The U.S. Department of Interior Fish and Wildlife
Service’s Habitat Evaluation Procedure may be a

useful reference for scaling. Simpler procedures Table 5.22. Example of a scale for
have been used by Vermont townships and the historic or cultural features, adapted
city of Portland, Oregon. The state of Utah has from McHenry County, lllinois
developed an excellent reference work for evalu- Presence of a unique feature  Factor
ating wildlife habitat (Johnson, 1993) as has the % determmedYby a local survey Slc(i;e
state of Maine (Venno, 1991). An Illinois example Ne: 0

is given in Table 5.23.
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Table 5.23. Example of a scale for

wildlife habitat, wetlands, unique nat-
ural area, or floodplain; adapted from

McHenry County, lllinois

Percent of site considered Factor
environmentally sensitive scale
75% or more 100

50% to 74% 75

25% to 49% 50

Less than 25% 0

NOTE: Round fractions up or down.
Environmentally sensitive sites should be
identified by map and text.

Environmentally sensitive areas (ESA). In some
states, ESAs are part of the state or local planning
process. ESAs may include several of the resources
listed separately in this section.

Floodplain protection on a site. While a farm locat-
ed in a floodplain usually has productive soils, it
may provide public benefits of floodplain protec-
tion as well as agricultural benefits. Farming is one
of the few uses that may be compatible with reten-
tion of floodplain capacity to absorb and convey
flood waters. A hypothetical example of a scale for
this factor is given in Table 5.24.

Floodplains may, of course, be rated in other ways. If this factor is
to be included, the local committee may wish to seek assistance
from the local or state planning office that administers floodplain

regulations.

SA-3 factors have been used in some LESA systems and clearly
have importance in decisions about land-use designation or con-
version to another use. The important question for SA committee
members to consider is how this information should be combined
with measures of a site’s agricultural value. The considerations
and options for combining SA-3 factors with other LESA factors

are discussed in Chapter 6.

Summary

This chapter discussed the selection and scaling of SA-1, SA-2, and
SA-3 factors. Parcel size and compatibility with surrounding uses
are important factors for most LESA applications. Other factors

Table 5.24. Example of a scale for rating floodplain protection

Type of floodplain

Factor scale

At least 200 acres in a 50-year floodplain
At least 100 acres in a 50-year floodplain
At least 50 acres in a 50-year floodplain
At least 200 acres in a 100-year floodplain
At least 100 acres in a 100-year floodplain
At least 50 acres in a 100-year floodplain
More than 10, but less than 50, acres in a
50- or 100-year floodplain

Less than 10 acres in a 50- or 100-year
floodplain

NOTE: Apply the one criterion that has the highest rating.

100
90
80
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will depend on state or local conditions, policies, and intended
applications. The simpler the system, the easier it is to understand
and the less costly to administer. While some factors may seem
important, they may be redundant, and the underlying concern
may be adequately addressed by weighting. On the other hand,
too few factors may oversimplify and miss important effects. In
most cases, three to seven SA factors will capture the important
considerations for differentiating sites.

Since the SA process tends to raise the most questions, the LESA
committee will usually make tentative decisions on selection and
scaling. These decisions may be refined and adjusted as the
process proceeds to the field testing stage. The next step is com-
bining and weighting the factors, covered in Chapter 6.
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Combining LE factors

Once LE and SE factors are selected and assigned a factor scale, as
discussed in Chapters 4 and 5, the next task for the Land
Evaluation and Site Assessment (LESA) committee is to decide
how to combine the factors into the LESA system. The choices for
LE are somewhat simpler than for SA. If soil potential ratings
(SPRs) are available or can be developed with assistance from
Natural Resources Conservation Service (NRCS) or other soil sci-
entists, then SPRs provide the best measure of soil quality, as out-
lined in Chapter 4. If SPRs cannot be used, then the second best
option will be the combination of land capability classification and
soil productivity ratings.

More than two LE factors can be used if the LESA committee finds
that state or local conditions and policies are best addressed by this
choice. Land capability classes, soil productivity ratings, important
farmlands classes, and soil potential ratings could be combined
and weighted according to the relative importance of each.
However, as noted in Chapter 4, more than two LE factors may be
redundant. The fewer the factors, the easier the system is to apply
and understand.

Sites with multiple soils

The procedure for rating sites with more than one soil is illustrat-
ed in Figure 6.1 and Tables 6.1 and 6.2. This procedure determines
the average productivity of the entire site by proportionately
weighting the productivity of each soil type on the site. To simpli-
ty this discussion, we will assume the site has two soils. Figure 6.1
shows a site with 150 acres of each soil. The soils are of differing
quality, as indicated by the ratings given in Figure 6.1 for soil
potential, land capability, soil productivity, and important farm-
land group. In Table 6.1, only one factor is used-SPR. Soil A has
an SPR of 60 (on a 100-point scale), a factor weight of 0.50 (or 50
percent of the total LESA score), and comprises 50 percent of the
site. Soil B has better soils, with an SPR of 80; the factor weight is
the same (0.50), and it comprises 50 percent of the site. If there were
more soils on the site, this table would be expanded to include the
same calculations for all soils. Of course, the percentage of the site
figures would change. All partial ratings are summed to obtain the
LE subtotal.

In Table 6.2, land capability classes, soil productivity ratings, and
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Soil A (150

Soil potential 60
Land capability 65
Soil productivity 60

Important farmland 75

Soil B (150

Soil potential 80
Land capability 92
Soil productivity 90

Important farmland 100

Figure 6.1. Example of a site with two soils

important farmlands classes are combined for each soil type by sum-
ming the three weighted factor ratings. The percentage of the site (in
this case, 50/50) for each soil type is multiplied by the weighted fac-
tor rating to obtain site partial ratings. The site partial factor ratings
for the two soil types are summed to obtain the LE subtotal. The pro-
cedure would be extended to include more soil types as necessary.

Table 6.1. Calculating LE ratings for sites with more than one soil

Factor Weighted Site
rating Factor factor % of site partial
Soil name (0-100) X weight = rating X (fraction) = rating
Soil A
Soil Potential 60 X 0.50 = 30 X 0.50 = 15
Soil B
Soil Potential 80 X 0.50 = 40 X 0.50 20

o

LE Subtotal R — 35

Table 6.2. Calculating LE weighted factor ratings for sites with more than one
soil using land capability, soil productivity, and im portant farmland groups

Factor Weighted Site
ratings X Factor = factor X % of site = partial
Soil name (O 00) weight rating (fraction) rating
Soil A
land capability 6.5 X 0.20 = 13.00
soil productivity 60 X 0.15 = 9.00
important farmland 75 X 015 = 1125
Soil A subtotal 3325 X 050 = 16.63
Soil B
land capability 92 X 0.20 = 18.40
soil productivity 90 X 0.15 = 1350
important farmland 100 X 0.15 = 15.00
Soil B subtotal 4690 X 0.50 = 23.45
LE subtotal T i A 40.081

(add partial site ratings)
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Combining SA-1, SA-2, and SA-3 factors with LE

The factors discussed in Chapter 5 are not exhaustive; commit-
tee members may decide that another factor is important in
their jurisdiction. While there is agreement among LESA devel-
opers and users that SA-2 and SA-3 factors are of obvious rele-
vance to land-use decision making, the question is how to orga-
nize and use them in the LESA system, since they are not mea-
sures of a site’s agricultural value. Three options are discussed
in this chapter. The state or local LESA committee may decide to
use another approach which is not covered under these three
options.

Option 1: Separate suitability ratings. One option is to develop
separate rating systems for each public policy issue. For exam-
ple, suitability for urban (or rural) development could be mea-
sured in a separate system and compared to the LE and SA-1
rating to give planners a perspective on both relative agricul-
tural value and the direction of growth pressures. The SA-3 fac-
tors could be part of the development suitability model or, bet-
ter, could be another overlay, focusing on certain social and
environmental concerns. In Hawaii, separate urban suitability
ratings were used for comparing a site’s agricultural value to its
development suitability in order to make policy decisions on
zoning farmlands (DMH, 1987; Ferguson and Khan, 1992). In
Vermont, separate ratings were used for forestry LESA applica-
tions in order to determine which private lands should be
added to a national forest (Bennington County Regional
Commission, 1994). Another Vermont study used separate rat-
ings for forestlands and for single family residences to establish
zoning boundaries (Soshnick, 1990). Latah County, Idaho,
decided to develop rating systems for agriculture, forestry,
range, urban, and rural residential uses and compare results for
a given site to make policy or permit decisions (Stamm et al.,
1987). Other more well-known examples of separate site ratings
that are compared for decision-making are described in the
book, Design with Nature (McHarg, 1969). For example, the
Richmond, New York, Parkway Project superimposed scaled
values for 16 factors ranging from residential market values to
bedrock foundation values to wildlife values. The resulting
composite maps were used to make highway alignment recom-
mendations based the least social cost.

Several performance-based land-use permit systems, such as
the ordinance for Breckenridge, Colorado, (Wickersham, 1981)
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and Bucks County, Pennsylvania, (Kendig, 1980) compare
suitabilities for development with environmental standards
and resource values. In the Breckenridge system, all develop-
ment proposals must meet basic standards. Above these stan-
dards, the development proposal is rated on several site fac-
tors in a scoring system. In Bucks County, the density and
location of development on a given site is based on carrying
capacity and an incentive density bonus system. The book
Flexible Zoning: How It Works (Porter et al., 1988) includes
excellent descriptions and critical reviews of seven perfor-
mance zoning ordinances.

Separate rating systems could be developed for suitabilities
for urban expansion, rural residential development, rural
commercial/industrial development, or for the relative quali-
ty of wetlands, quarry sites, or whatever other use is impor-
tant to the jurisdiction. While it may take longer to develop
separate rating tools, they each will be stronger because of
their focus. Soils, for example, would be specifically rated for
each use. Several such rating systems have been developed.
Some examples and references are given in Appendix C.

Option 2: Detractor/Bonus points. If the committee decides to
use LE and SA-1 factors as the basic LESA system, the results
could be adjusted by using a set of bonus or detractor points
for selected SA-2 and SA-3 factors. In this way, the LESA score
for farmland productivity is clear enough, but development
pressure or other public value (such as scenic value) could be
used to adjust the basic score. This option would work best
when only a few SA-2 and SA-3 factors are important, since
the bonus or detractor points should be relatively small. They
would be most helpful in borderline cases for decision-mak-
ing thresholds, as outlined in Chapter 8. Also, it is essential
that bonus or detractor points are assigned uniformly and
objectively as part of the LESA system to assure consistency
among users.

Factors could be assigned either detractor points or bonus points.
For example, a distance of 1/2-mile or less to a sewer system could
be 5 detractor points to a total LESA score. An outstanding scenic
quality or wildlife habitat site (specifically defined) could be
assigned 5 bonus points. This approach was used in the forestry
LESA system in Columbia County, Oregon. Under parcel size, a
site was penalized up to 3 points if the slope averaged more than
30 percent. Under the surrounding land-use factor, the rating was
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Table 6.3. Example of a scale for scenic values using detractor/bonus
points

Examples of attributes Factor scale

Agricultural production on a parcel of > 25 acres on a slope of 3%, 5
visible from a state or federal highway

Agricultural production on a parcel of < 25 acres on a flat surface, 0
visible from a county road

Feedlot of > 100 animals on < 25 acres, visible from state -5

or federal hiahwav

penalized up to 3 points if a public recreation site occurred within
one-half mile. While these detractor points are small on the total
LESA scale, they could make a difference on a threshold. The
detractor or bonus points are also easier to measure by presence or
absence than a factor scale.

Alternatively, all sites could be assigned points on a scale of -5 to
+5. An example of a scale for scenic value is outlined in Table 6.3.

The Metland Model (Fabos and Caswell, 1977) uses a bonus and
detractor scale in its land-use suitability ratings. This model pro-
vides a good reference for how to incorporate bonus and detractor
points into a rating system. As long as the total number of points,
either positive or negative, is kept small, most sites would still fall
within the O-100 point scale.

Option 3: Integrating SA-1, SA-2, and SA-3 factors in the LESA
system. In this option certain SA-1, SA-2, and SA-3 factors are
selected for the SA component of the LESA system. While this
choice may simplify the process over other options, it has the
potential disadvantage of making the results unclear. As
Huddleston (1994, p. 80) noted about combining SA-1, SA-2, and
SA-3, “One could never be sure whether a low SA score was the
result of truly poor agricultural suitability, or represented
mediocre agricultural land and mediocre development suitabili-
ty, or implied that excellent development suitability rendered
even the best agricultural land useless for continued agricultural
production.” In order to overcome this potential problem, thresh-
olds could be set on individual factors or on LE, SA-1, SA-2, and
SA-3 groups of factors, as outlined in Chapter 8. These thresholds
provide a means to clarify the effect of various factors and assure
that a site has at least a given threshold level of LE and SA-1
importance. If Option 3 is used, the LESA committee would
develop a rating scale, measurement procedures, and a weight
for each factor and then test the draft system as outlined in
Chapter 7.

As Huddleston (1994,
p. 80) noted about com-
bining SA-1, SA-2, and
SA-3, “One could never
be sure whether a low
SA score was the result
of truly poor agricultural
suitability, or represent-
ed mediocre agricultur-
al land and mediocre
development suitability,
or implied that excellent
development suitability
rendered even the best
agricultural land use-
less for continued agri-
cultural production.”
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Weighting the factors

Another important task for the LESA committee is assigning fac-
tor weights. Simply adding up the factor ratings and dividing by
the number of factors to get a LESA score would imply that each
of the factors were of equal importance. That is not typically the
case. LESA committees usually consider some factors to be more
important than others. To reflect such considerations, the com-
mittee may give each factor a weight (a number between 0 and
1.0) that is to be multiplied by the factor rating. As discussed in
this Guidebook, the weights assigned to all factors should add up
to 1.0.

There is no easy formula for assigning weights. They must be
based on a consideration of local and state laws, the relative impor-
tance of individual factors to the policy objectives for which the
LESA system is to be applied, and the characteristics of the appli-
cation area. For example, if water is a scarce resource, its availabil-
ity may be weighted higher than in an area with more abundant
water resources.

In the 1983 LESA Handbook, weighting was presented as a two-
step procedure. Individual factors were weighted, then LE as a
whole and SA as a whole were weighted. This procedure is
unnecessarily complex and its results are not always predictable.
This Guidebook recommends that weighting be applied to factors
only, and that each factor be weighted in relation to all other fac-
tors. If the 1983 Handbook two-step procedure is followed, it
should be borne in mind that the weights given LE and SA can
have critical effects on the final LESA score. The 1983 Handbook
suggestion that it is generally desirable to assign 100 points to LE
factors and 200 points to SA factors on a 300-point scale (or on a
weight scale of 0.0 to 1.00, 0.33 to LE and 0.67 to SA) should be
carefully evaluated. Committee members should take local con-
ditions and goals into account to assign factor weights that ade-
quately differentiate sites for decision making.

If soils are generally uniform throughout the jurisdiction, soil
factors should probably be given relatively small weights and
non-soil factors should be given relatively larger weights.
Otherwise, the system might not differentiate (that is, provide a
clear difference in point spread) among sites. Alternatively, if
soils are varied or if site-related factors such as conflict or par-
cel size are generally uniform for all sites, it may be advisable to
give greater weight to soil factors in order to obtain LESA scores
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that yield enough differentiation to make land-use decisions on
particular sites.

Local and statewide policy objectives may provide some guide-
posts in assigning weights to LE factors. For example, if land capa-
bility classes are used to define high-value farmlands, land capa-
bility classes may be given more weight than soil productivity fac-
tors In jurisdictions where agricultural economic factors are
important policy considerations, soil productivity may be weight-
ed more heavily. In cases where state or local governments use the
“prime” and “unique” farmland terminology (from the USDA
Important Farmland Classification; see Appendix E, Part 2) in their
policy statements, it may be necessary to weight the important
farmland classes more heavily than other factors.

Generally, one weight is assigned to each factor, but some jurisdic-
tions in the United States have adopted more complex weighting
systems. Instead of assigning just one weight to each factor, they
have assigned different weights to a factor depending on size or
location. For example, Clarke County, Virginia, weights soil factors
more heavily for sites of more than 40 acres than for smaller sites.
In a study for Linn County, Oregon, a panel of local experts
assigned high weights to soil factors for sites located on bottom-
lands, smaller weights to soil factors for sites on terraces, and even
smaller weights to sites in foothills. The reasoning was that in
areas of generally better soils and commercial farms, such as bot-
tomlands, only a high degree of conflict or a serious limitation of
parcel size-and not minor variations in soil quality-should
cause a site to be classified in a lower category. Therefore, the Linn
County panel recommended a heavy weight for soil factors in bot-
tomlands. On the other hand, in areas of poorer soils, such as in
foothills, parcel size, potential conflict with surrounding land uses,
and other SA considerations are relatively more important than
soils in determining agricultural value. For example, in the
foothills, it may be more important to protect larger parcels in
areas of commercial farms than small parcels imbedded in areas of
existing parcelization, since the types of agriculture (e.g., grains
and livestock) in the foothill areas require larger parcels in order to
be commercially profitable.

Policy objectives are very important in assigning weights.
Different sets of weights may be appropriate depending on the
type of program for which the LESA system is to be used. For
example, one set of weights may be appropriate for deciding
what parcels to include in an agricultural protection zone, while
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another may be more appropriate for deciding which parcels
should be chosen for purchase of development rights or ease-
ment. In a zoning program, it is important to identify large num-
bers of adjacent parcels that could be combined to constitute a
zoning district. In an easement program, the goal is to identify a
relatively small number of parcels on which the public should
spend considerable funds in order to preserve them permanently
for agriculture.

If a major policy objective is to protect sites with the best soils,
then soil factors should be weighted heavily. If the objective is
to preserve commercial-scale farms, parcel size would be
weighted accordingly. However, if the objective is to protect
site