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A model was developed that allows potential users to identify

the agricultural suitability of parcels of land in western Oregon.

Literature was reviewed regarding five possible benefits to be

derived from public policies designed to preserve productive agri-

cultural land. They are (1) the provision of sufficient cropland

to supply the food needs of an expanding national and world population;

(2) the maintenance of healthy local economies in predominantly

agricultural areas; (3) the increased efficiency that results

from more orderly urban development; (4) the reduction of resource

misallocations resulting fromthe conversion of the better agricultural

lands to other uses; (5) the provision of open space in rapidly

urbanizing areas. Systems currently being used to identify productive

agricultural land were also reviewed. Among these were the land

capability classification system, trhe "prime" and "unique" farmlands

criteria, and various numerical indices such as the corn suitability

rating.

A comprehensive compilation was made of all factors having

potentially significant effects on agricultural land use. Similar



factors were grouped together and a model was developed incorporating

the most important of these factors. Specific criteria were developed

for evaluating the effects of the factors. The workability of

the model was determined by applying it in several test areas

and through numerous consultations.

The model itself was developed in the form of a branching

flow chart. After an initial question regarding commitment to

other uses has been answered, the procedure involves the determination

of two separate scores, one for soil productivity that ranges

from 0-52 points and one for compatibility that ranges from 0-

48 points. The overall rating of agricultural suitability ranges

from 0-100 points and is obtained by adding the two separate scores.

Information needed to calculate the two scores is readily available.

The determination of the soil productivity score requires use

of crop yield data as well as irrigation and drainage information

for soil map units. The determination of the compatibility score

requires information about surrounding land uses and the location

of the nearest urban growth boundary.

To validate the model 43 parcels of land in six counties

in western Oregon (Benton, Clackamas, Jackson, Lane, Marion and Tillamook)

were selected as representative of six predetermined situations

regarding soil productivity and extent of urban growth pressure.

These situations were: (1) highly productive soils with little

growth pressure; (2) highly productive soils with heavy growth

pressure; (3) moderately productive soils with little growth

pressure; (4) moderately productive soils with heavy growth pressure;



(5) soils with relatively low productivity and little growth pressure;

(6) soils with relatively low productivity and heavy growth pressure.

The t test using pooled variances (Sp
2
) was used to determine

whether differences between the means of the six situations were

significant. The resulting analysis showed that when applying

the model, those parcels with highly productive soils and little

growth pressure had significantly higher total scores than all

other parcels. Likewise, the parcels with soils of relatively

low productivity and heavy growth pressure had the lowest scores.

The other parcels fell somewhere in between.

The model has several potential applications in Oregon. It

can be used as a tool in evaluating the effects of changes in

agricultural management, in evaluating the effects of land use

decisions on surrounding agricultural lands, or in evaluating

proposals for lot splits. It could also be used as part of the

general long-range planning process. Other applications may be

discovered by potential users as the need arises.
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ERRATA

A number of minor changes in parcel scores were made after the thesis
had been submitted to the graduate school. The statistics presented in
Tables 23, 24, 25, and 26 were recalculated to reflect the changes in parcel
scores. It was found that the changes did not alter the significance of
the thesis results.

Soil

Productivity Compatibility Total

Score Score Score

Page 107 Parcel No. 4 37 44 76

Page 117 Parcel No. 3 41 37 78

Parcel No. 8 27 20 47

Page 121 Parcel No. 3 6 48 54
Parcel No. 4 45 13 58
Parcel No. 5 3 40 43

Parcel No. 7 1 46 47

Page 128 Parcel No. 3 13 45 58

Parcel No. 5 25 34 59

Parcel No. 6 19 24 43

Page 118

Page 127

Line 1
Line 16

41 instead of 31
27 instead of 25

Line 21 and 22 Omit sentence: "Both parcels do in fact
have soil productivity scores that are
moderately high."

Page 130 Table 23

Range
R s High Low

Low Low 59.9 7.3 47
High High 66.0 12.0 78

Moderate High 60.2 9.9

Low High 45.3 9.6

Page 131 Square root sign should be added to the denominator of the
Dixon and Massey equation for calculating t.

Line 10
Line 17

(P-value = .01)
(P-value = .026 or lower)

Page 132 See attached copy of the recalculated values in Table 24.



Page 134 Table 25

Soil Productivity Compatibility x s

Range

High Low

High 46.1 4.5 38

Moderate 31.1 5.5

Low 15.1 8.7 27 1

High 26.6 11.9

Page 135 Table 26

High versus Moderate Soil Productivity

Moderate. versus Low Soil Productivity

Sp
2

t

24.3 8.07

54.9 5.49
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A Model for Rating Agricultural Suitability of Land Parcels
in Western Oregon

I. INTRODUCTION

For those concerned about long-term food supplies, the perceived

rapid conversion of productive agricultural land to other uses has

been a constant source of frustration. Many scholarly articles have

been written on the need for protecting good agricultural land,

while soil scientists and planners have developed a number of systems

for identifying and protecting these lands. But due to continuing

increases in population in areas such as western Oregon, lands are

also going to be needed to provide an adequate supply of reasonably

priced housing. The problem then is to both meet the need for

housing and, at the same time, protect the agricultural resource

base. In order to do this, policy makers have to be able to identify

for protection those lands that are most suitable for agricultural

use. Needed residential development can then be guided away from

these lands toward areas less suitable for agriculture.

It was felt that a new approach was needed for determining the

suitability of land for continued agricultural use. Systems currently

being used emphasize soil productivity or the long-term conservation

needs of soil. While extremely important, these considerations are

not the only factors that determine whether land is suitable for

agriculture. Various economic, political, and social considerations

are also important. The goal of this research was, therefore, to

develop a method for clearly and simply identifying the agricultural
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suitability of parcels of land with the hoped for result being a

usable numerical index that takes into account systematically,as

best as possible,all important factors. Specific objectives

regarding this method include:

1. The method will facilitate objective comparison of the

agricultural suitability of different parcels of land.

2. The method will be specific to local conditions.

3. The method will utilize information that is readily

available.

4. The method will be able to be used without a large amount

of technical information.

5. The method will have potential application in evaluating

proposals for land use changes and in evaluating the effects of

land use changes on adjacent agricultural land.

Research began with a review of relevant literature followed

by the compilation of a comprehensive list of factors affecting

the agricultural suitability of parcels of land. A model was

developed and tested that encompassed only those factors for which

information was available and which were considered to be most

important in western Oregon. A study was then conducted to validate

the model and illustrations of several potential applications were

developed. Each of these processes is discussed in some detail in

the following chapters.
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II. LITERATURE REVIEW

There is an extensive literature on the subject of agricultural

land preservation that covers a broad range of topics and concerns.

Bensley and Washbon (1975) provided an organizational scheme for

studying this literature. They stated (p. 229) that a system

designed to protect the better agricultural lands from conversion

to other uses can be effective only if "adequate support is generated

from both government and public opinion." Such support depends on

several factors. First, there must be an acceptance of the need

for public policies designed to protect the better agricultural

lands. Part A of this chapter will discuss the question of whether

or not that need exists. Second, there must be a simple and usable

system that provides clear identification of the better agricultural

lands. Part B of this chapter will present an overview of many of

the systems or elements of systems that have been proposed, discussed,

or utilized. The procedure that was developed and tested and which

will be presented later in this thesis was designed to provide an

alternative to those currently being used. Third, a workable technique

for prime land protection must be developed that compensates the

landowner for the loss of development rights. Fourth, there must

be an "emergence of a citizen thrust which would provide reasoned

but forceful pressure for federal and state land use legislation

designed to greatly reduce the loss of our most productive soils."

While these latter two factors are of importance in the overall

agricultural land issue, they are beyond the scope of this research

and therefore will not be considered further.
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A. The Need for Preserving Cropland Through Public Policies

Gardner (1977) is of the opinion that rationale exist for

public policies that interfere with the action of the free market

system to preserve cropland if any of the benefits from this action

have characteristics of public goods or of merit goods, or if they

involve significant external effects. Characteristics of public

goods are that consumers who do not pay for them cannot be excluded

from their use, and that consumption by one individual does not

reduce the supply available for others (Samuelson, 1954). Good

examples are the provision of national defense or the air we breathe

(Mishan, 1969). Open space benefits also have been considered a

public good (Gardner, 1977). The private sector cannot provide

goods that have these characteristics. Cropland, however, does not

have the characteristics of a public good in that it can be owned

by private individuals which in turn reduces the supply available

to others.

The essential characteristic of merit goods is that they have

values to an individual, locality, region, nation, or the entire

world that may not be fully understood at the current moment.

Consequently, these values are not recognized in market prices. An

example would be the importance of an adequate supply of productive

cropland as a national asset in making the country less vulnerable

to food shortages in times of war or famine (Gibson, 1977).

External effects (externalities) arise when an activity results

in costs or benefits to others who are not included in the market.

decision, and who, in the case of external costs, are not compensated
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(Castle, 1965). For example, as the non-agricultural demand for

cropland continues to increase and a portion of the supply of good

cropland is used for houses, land with greater erosion poten-

tial will have to be utilized for crop production. As this land

is cultivated, greater environmental costs can frequently be expected

with accompanying losses of fertilizer and pesticide residue (Berg,

1976; Gibson, 1977; Jorling, 1978). Current market prices often

don't reflect the social benefits of lower environmental costs (Gibson,

1977).

Gardner (1977) also identifies five joint benefits that do have

characteristics of public goods, merit goods, or externalities, and

therefore provide rationale for public policies designed to preserve

agricultural land. Joint benefits of agricultural land preservation

are defined as benefits that accrue to others besides those who

continue operation as farmers. They are:

1. The provision of sufficient cropland to supply the food

needs of an expanding national and world population.

2. The maintenance of healthy local economies in predominantly

agricultural areas.

3. The increased efficiency that results from more orderly

urban development.

4. The reduction of resource misallocations resulting from

the conversion of the better agricultural lands to other uses.

5. The provision of open space in rapidly urbanizing areas.

The Supply of Cropland

The first benefit commonly raised to support agricultural
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land preservation policies is that such action is necessary to

guarantee a large enough base of cropland to supply the growing

demand for food. In comparing estimates of cropland acreage it is

first important to distinguish between the terms cropland, farmland,

agricultural land, or rural land. For the purposes of this thesis,

cropland refers to only those lands that are capable of growing crops

such as fruits, grains, seeds, vegetables, hay, and improved pasture.

Farmland includes cropland, wood lots, streams, unimproved pastures,

and home sites located within the boundaries of a farm property.

Agricultural land includes rangeland as well as farmland. Rural

land includes much additional land that is outside of urban areas,

but not part of farms or ranches. Cropland thus refers to the smallest

amount of acres.

In 1967 the total amount of cropland in the United States was

estimated to be 431 million acres, of which 301 million acres were

actually harvested (United States Department of Agriculture, 1971).

In 1975 Dideriksen , Hidlebaugh and. Schmude (1977) conducted

another study of potential cropland and found that the total supply

had decreased to 400.5 million acres, whereas the acres of cropland

actually harvested had increased to 336 million acres. Sixty-four

million acres of cropland were not harvested because they were

fallow, in pasture, experienced crop failure, or were unavoidably

idle. America's cropland was, therefore, considered to be "fully

utilized" (Crosson, 1977). A 1977 study (Soil Conservation Service,

1979) estimated the total cropland acreage to be 413 million acres,

with no estimate provided for the amount that was actually harvested.
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The increases in harvested cropland acreage between 1967 and

1975 were largely due to the favorable prices being paid in 1973-

74 for agricultural produce in the face of crop failures around

the world. The earlier United States grain surplus disappeared,

and acreage set aside under government programs was brought into

production (Krause and Hair, 1975).

The decrease in total cropland supply between 1967 and 1975

was due to the fact that abandonment of marginal lands and conversion

of cropland to other land uses was greater than additions to the

cropland supply. Much cropland to the east and south of the Corn

Belt reverted to forest, while some new lands, more suitable to

intensive heavy investment technology, were made available through

irrigation or drainage in the western United States, Florida, and

the Mississippi Delta (Foster, 1977; Zeimetz et al.,1976). Krause

and Hair (1975) suggest that these changes were a continuation of

an earlier trend: between 1944 and 1964, when 1.3 million acres per

year were brought into production, most of which was in the west,

and 2.7 million acres per year were abandoned, most in the east and

southeast. The amount of cropland lost to urbanization will be

discussed in some detail later.

In addition to the current cropland supply,Dideriksen, Hidlebaugh

and Schmude (1977) estimated that 78.3 million acres of non-cropland

had a high potential for conversion into cropland. Of this total,

however, only 34.9 million acres could be converted easily and

inexpensively.

Dideriksen, Hidlebaugh and Schmude (1977) also estimated that
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the proportion of total cropland that is in the Soil Conservation

Service's land capability classes I, II, or III
1
increased from 83%

to 86% between 1967 and 1975. However, only 62%, or 250 million

acres of the total cropland met the Soil Conservation Service's

criteria for "prime" land
2

. Another 134 million acres currently

not cropped are rated as "prime", but of these only 24 million

acres are included in the lands with high potential for conversion

to cropland. The greatest amount of "prime" land available for

conversion to cropland is in the Southern Plains and Appalachian

regions. There is relatively little elsewhere. For example, there

are only 0.8 million acres of non-cropped "prime" land that has

high potential for conversion in the Pacific States (Schmude, 1977).

Estimates on how much cropland will be needed in the future

depend on several uncertainties such as the weather, the amount

of export demand, future technologies, and the rate of conversion

of cropland to other land uses. Increasing crop yields in the past

thirty-five years have occurred during generally favorable weather

conditions. Between 1950 and 1972 agricultural productivity rose

67% (Krause and Hair, 1975). This also was a time of greatly

improved agricultural technology and crop varieties. Projections

into the future suggest that productivity per acre will continue

to rise through 1985, but at a slower rate (Economics, Statistics

and Cooperative Service and Foreign Agricultural Service, 1977).

1 See page 22 for a brief discussion of the land capability class-

ification.

2
See page 24 for a brief discussion of the Soil Conservation Service's

"prime" land criteria.
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Schneider (1976) however, has predicted that in the future there

will be greater climatic variability from year to year throughout

the United States, with a noticeable cooling trend in the eastern

half of the country. He called for a "Genesis Strategy", whereby

agricultural output is stored in good years to tide us over later

bad years, as was discussed in the Book of Genesis.

Export demand for United States farm products accounted for

20% of all agricultural output before 1972, and for 30% in 1973-

74 (Krause and Hair, 1975). This demand is not likely to decrease.

For example, a University of California Food Task Force (Carter,

et al., 1975) projected that through 1985 North America and Oceania

(Australia and New Zealand) will be the only regions of the world

that will have surpluses of food energy and protein. Fenton (1975)

projected that the feeding of a world population of between 6-8 billion

in the year 2000 would require an expansion of world agricultural

production between 1967 and 2000 by at least the same amount as

occurred between 1933 and 1967. Expansion of this magnitude will

be all the more formidable in light of the generally favorable climatic

conditions, many technological innovations, and the expansion of

cropland supply that occurred between 1933 and 1967. Major increases

in worldwide cropland supply are not likely, because the remaining

arable land in the world is generally lower in productivity than

that already in use (Carter et al., 1975). These lands are also

frequently remote, requiring large capital investments to develop.

Furthermore, whole agricultural infra-structures and transportation

facilities are lacking. As the worldwide cropland supply is not
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likely to increase very much, the demand for agricultural produce

from existing lands is likely to increase. Carter et al.(1975)

concluded that it was important to protect the land already under

cultivation around the world and to increase the productivity from

it.
The 1975 National Water Assessment study (Lee, 1978) pro acted

that for the United States to satisfy moderate export demands by

1985, 346 million acres of harvested cropland would be needed. This

assumes generally favorable weather conditions. By the year 2000,

354 million harvested acres would be needed. Higher levels of export

demand, or less favorable weather, however, could require as much

as 407 million acres of harvested cropland by the year 2000. This

represents a 71 million acre increase over 1975, and would necessitate

the development of new cropland (Lee, 1978).

Schiff (1979, p. 56) considered agricultural land preservation

as a "foreign policy question", among other things, because global

productivity will determine United States cropland needs. The greatest

food deficits resulting from lack of cropland or famines are likely

to occur in countries that are poorest, and consequently least able

to compete in the market for food exports. A political decision

will have to be made by the United States and other food-exporting

countries about whether grants of food aid will be given to these

poorer countries. The granting of such aid would add one more source

of demand upon the output from the limited cropland supply in the

United States (Schiff, 1979).

Crosson (1977) discussed the relationship between future

technology and future cropland supply. Technologies are termed
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"land-conserving" if large amounts of non-land inputs are utilized.

The key non-land input in terms of increasing crop yields is fertilizer.

Others include the use of chemical pesticides, farm machinery,

irrigation, and improved seed varieties. As reported by Resources

for the Future (Crosson, 1977), the marginal productivity of fertilizer

fell sharply between the early 1960's and the early 1970's. This

reflects a general decline in the productivity of "land-conserving"

technologies. Prices for fertilizer, energy and water are likely

to continue increasing in the future, reducing the attractiveness

of these technologies. To maintain the same total level of agricultural

output, less cropland may be held out of production and marginal

lands may be developed for agricultural use. Crosson terms these

practices "land-using" technologies. The increasing price of farm-

land and government policies such as those requiring adequate

erosion control measures, however, are two factors which may reduce

the attractiveness of "land-using" technologies (Crosson, 1977).

Crosson (1977) made a number of projections of the amount of

harvested cropland that would be in demand by 1985. These projections

range from 343.3 million acres utilizing "land-conserving" technologies

to 446.6 million acres with "land-using" technologies. If the higher

projected demand materializes, all of the non-cropped land reported

by Dideriksen, Hidlebaugh and Schmude (1977) to have a high potential

for conversion to cropland would have to be used.
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The extent of cropland conversion to urban uses is an issue

laden with controversy.3 The dramatic nature of this question was

highlighted by a headline appearing in a Salem, Oregon, newspaper

which read , "Four square miles of U.S. farmland disappearing daily"

(Anonymous, 1977). The article reviewed the 1978 findings of the

United States Council on the Environment, one of which estimated

that each year one million acres of "prime farmland" were lost to

residential and other uses. The definition of farmland was not made

clear, however.

Dideriksen, Hidlebaugh and Schmude (1977) made a somewhat lower

estimate. Of the 17 million acres converted to urban uses between

1967 and 1975, 30% or an average of 650,000 acres per year came

from cropland. They concluded that the remaining cropland would

provide an adequate base to meet future demand if high quality land

was retained and if high and medium quality reserve lands were not

committed to irreversible uses. More recently, the Soil Conservation

Service (1979) determined that land used for growing crops declined

by 18 million acres between 1967 and 1977. Most (95%) of this decline

was due to conversion to urban uses. This is an upward revision

of the amount of cropland converted to urban uses to over 1.7 million

3
Throughout this thesis no distinction is made between urban and
suburban land uses. Either term refers to any built-up area with
city services such as sidewalks, sewer and water systems, fire hydrants,
and frequently, street lighting. Also residential density is generally
high, rarely less than three single-family units per acre. By contrast,
rural residential land use is considered a non-urban use and refers
to a residential area without most city services. For example,
residences have wells and septic tanks, and fire protection is through
water hauled by tanker trucks. There is little street lighting
and residential density is less than three single-family housing
units per acre. Residents frequently have animals or raise crops
on a part-time basis.
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acres per year.

Hart (1976) on the other hand, stated flatly that urbanization of

cropland is not something about which to worry. He said that by

the year 2000 only 4% at most of all U.S. land would be in urban

uses, and that even the most heavily urbanized areas will probably

have "rural land" nearby (he did not specify cropland). Several

authors (Harris and Allee, 1968; Allee et al., 1970) have pointed

out that agriculture does not always suffer at the expense of urban

development, and may even benefit should urban growth stimulate land

reclamation efforts that intensify production.

Frazier and Shovic (1979) used aerial photos to study land use

changes between 1966 and 1974 in western Whatcom County, Washington.

Despite the small loss of cropland to urban uses in their study area,

there was a noticeable movement toward greater intensity of farming

operations, with corresponding declines in amounts of pasture. They

pointed out that this was a prelude to actual urban development.

The sequence begins when urban growth pressure causes land taxes

to rise, and higher value crops have to be grown to keep the farmer

in business. Eventually he sells to a developer.

Zeimetz et al. (1976) found that, although urban land increased

at the expense of cropland, there was much regional variation in

land use changes in fifty-three rapidly growing counties between

1960 and 1970. In the Corn Belt and western states in particular,

cropland declines occurred due to urbanization. For example, 70%

of urban growth in Santa Clara and Santa Cruz counties in California

occurred on cropland.
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Patton (1975) pointed out that 17.2% of the nation's farms,

which produce over one-fifth of the nation's food, are within the

242 Standard Metropolitan Statistical Areas (SMSA's)
4
and are thus

in the path of urbanization. He specifically singled out areas like

New Jersey, parts of California and Florida, and the Willamette Valley,

Oregon, as areas where food production and urban growth are in direct

conflict. R. C. Otte (1974) found that, between 1960 and 1970, 7

million acres within SMSA's shifted from other land uses to urban

uses. Of this, over half was previously cropland. Even earlier,

Dill and Otte (1970) showed that in the west over three-fourths of

urbanized land formerly had been cropland. Otte (1974) also showed

that a much higher percentage of vegetables and fruits were produced

on cropland within SMSA's than hay and grain. He noted that the

greatest urbanization effects on cropland between 1960 and 1970 were

felt in the Pacific States, the Corn Belt, the Mountain States, the

lower Mississippi and Florida. In examining Otte's findings, Schiff

(1979, p. 59) commented that the "competition for farmland in and

near SMSA's could have a significant bearing on the availability

of food and fiber."

The need to convert cropland to non-agricultural uses between

1970 and 2000 has been evaluated with a predictive model by Spaulding

and Heady (1977). This need was placed at 13 million acres, of which

86% would be concentrated in 25% of the nation's counties. They

predicted that nationally 3.4% of the nation's cropland would be

affected, but that in certain regions or local areas the percentage

4
Counties or groups of counties with 50,000 plus population
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would be much greater. For example, 71.3% of New England's cropland

would be needed for urbanization. In general they concluded that

crop production would be forced to shift away from urban centers.

Other regional studies include those by Foster (1977), Holmes

(1977), and Furuseth (1979). Foster (1977) found that 80% of cropland

urbanized in Massachusetts between 1951 and 1972 was of marginal

quality, and that most Soil Conservation Service (SCS) land

capability class I and II land was still available for crop production.

However, he noted that much of this land was now threatened by urban

development. Holmes (1977) found that 90% of Illinois farmland was

"prime" cropland, including much in SMSA's. He reported a 75,000

to 100,000 acre per year conversion to other uses since World War II,

including 24,000 acres per year near Chicago. Between 1971 and 1975

residential uses alone took 57,000 acres per year that had previously

been used for cropland. Altogether 10% of the current cropland total

had been converted to other uses since World War II. Furuseth (1979)

evaluated land use changes between 1963 and 1973 in Washington County,

Oregon. This county, on the outskirts of Portland in the northern

Willamette Valley, had experienced a population jump of 71% between

1960 and 1970, much of it in low-density housing. Of the 293,000

acres that were converted to urban uses between 1963 and 1973, 48.6%

previously had been row-cropped, and an additional 16% had been used

for orchards. Almost all (94.7%) of the land used for urbanization

was in SCS land capability class I, II, or III, whereas these classes

make up only 36.1% of the whole county. Since soils in these capability

classes also tend to have the highest irrigation suitability ratings,
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73.5% of the urbanized acres had an excellent or good irrigation

potential, as opposed to the overall county proportion of 33.1%.

He concluded that urban uses and crop production compete directly

for the same land due to favorable soil characteristics.

The supply of harvested cropland can be reduced by urban effects

other than the direct conversion of the land to urban use. With

the dispersion of residential development into rural areas, the farmers

that remain tend to lose political, economic, and social status.

One result of this is an increased amount of regulation of what are

termed nuisances by the new residents. Such regulations include

reducing the hours of farm equipment operation to avoid disagreeable

noises, reducing the access of slow- moving farm vehicles to major

transportation arteries, increasing environmental constraints on

the application of fertilizers or pesticides, and regulation of odors,

especially those related to livestock and dairy operations. Other

examples of indirect effects of urbanization on the farm include

increased real estate taxation, increased vandalism, harassment

of farm animals, air pollution damage to crops, increased use of

eminent domain to acquire land for public use, disruption of the

farm infrastructure
5
, increased difficulty in expanding operations

as land prices and land rental rates go up due to urban competition,

and increased uncertainty about whether leases on rented land will

be renewed (Libby, 1974; Coughlin, et al., 1977).

5
For example, local markets may disappear and as a result farmers

may have to travel farther to sell their crops.
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Another type of indirect effect of urbanization (Coughlin, et al,

1977) is that farmers become land speculators themselves as their

expectations increase about future profits from the sale of their

land.

Where residential growth pressure is strong, the result of these

indirect effects may be the idling of much cropland. Plaut (1976)

termed this a "spillover effect" and quantified it by calculating

the ratio of acres of cropland idled to those actually converted

to urban uses. These ratios ranged from 0.5:1 in the Midwest to

1:1 in the Northeast. Similar ratios were calculated by Coughlin,

et al. (1977). Several reasons account for the difference between

the regions. First, spillover effects were less likely to occur

in the Midwest than in the Northeast because of the better quality

soils there. Landowners were less willing to idle more productive

land prior to urbanization. Second, dairying, the dominant form

of agriculture in the Northeast, was the most sensitive to urbanization.

This was due to the high capital investment and consequently the

need for long-range planning. In areas of heavy growth pressure,

long-range planning becomes more difficult as costs such as taxes

continue to rise. Needed capital investments may not be made as

the sale of land to developers becomes more attractive. Field

crops, on the other hand, the mainstay of Midwest agriculture, require

less capital investment and farmers can continue cropping right up

until the time the land is converted to other uses. Because of the

indirect effects, Coughlin et al. (1977) estimated that nationally

the amount of cropland that goes out of production annually may be
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as much as 2 million acres.

In conclusion, there seems to be cautious agreement that there

is probably an adequate cropland base in this country to meet the

expected demands for food through at least 1985, assuming favorable

weather, at most moderate increases in export demands and protection

of the better croplands from irreversible conversion to other uses.

However, all of these assumptions involve considerable uncertainty

at this point. Even if there is sufficient cropland when looking

at the entire country, the loss of large amounts of good cropland

can have serious local and regional effects.

Local Economic Health

The second benefit commonly postulated for preserving agricultural

land through public policies is that an adequate base of cropland

is important for the economic health of local communities. Dhillon

and Derr (1974) developed the concept of a minimum size or "critical

mass" of agricultural output and cropland that is necessary to support

required agribusiness firms such as feed mills, processing plants,

farm machinery dealers, fertilizer blending plants, and retail supply

stores. For example, 74,000 acres was determined to be the critical

mass to support a feed mill, and 8,600 acres the critical mass for

a fertilizer blending plant. If conversion of cropland to other

uses drops the number of producing acres below the critical mass,

the local agricultural infrastructure will undergo a change. An

important ramification of the "critical mass" concept is that cropland

must be preserved as whole areas, not just as random farms (Lapping,

1979).
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Engel (1975) pointed out that at the local, regional, or national

level, the best way to retain important agricultural lands was to

maintain a profitable agricultural infrastructure. This, in a sense,

is Dhillon and Derr's "critical mass" argument in reverse.

Spaulding and Heady (1977), Libby (1974) and Blobaum (1975)

have discussed the importance of having a source of fresh fruits

and vegetables close to urban areas. As the cost of energy rises

and transportation costs increase, the need for nearby sources of

food is likely to become more important.

Efficient Urban Development

The third benefit commonly presented to support public policies

designed to preserve agricultural land is that the operation of the

market economy does not result in efficient urban development. Urban

sprawl is more expensive to urban populations than more compact

residential growth, due to the higher costs of extending public services

(Weber, 1977; Real Estate Research Corporation, 1974). High density

residential development may also result in lower environmental costs

and natural resource consumption for a given number of dwelling

units (Coughlin et al., 1977).

Raup (1976, p. 180) commented that "the market consolidates

urban demands into the value structure of rural lands far in advance

of any real need for the lands for urban expansion." When rural

land values increase, taxes go up and the expectation among farmers

of the future profitability of agriculture decreases (Wright, 1966).

With this uncertainty comes reduced reinvestment in capital resources

that maintain a profitable agricultural industry. One result is

the inefficient idling of farmland before it is necessary, which
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perhaps could be avoided through effective agricultural preservation

policies (Allee, 1966; Derr, Small, and Dhillon, 1977; Gibson, 1977;

Libby, 1974; Gardner, 1975).

Resource Misallocations

The fourth benefit of public preservation of agricultural lands

is that the operation of the market leads to various resource

misallocations. Gibson (1977) identifies two non-mutually exclusive

resource misallocations. First, the better agricultural land produces

fewer environmental costs than lower quality agricultural land, because

fewer inputs of energy, chemicals or erosion control techniques are

required. Thus as marginal land substitutes for better land,

environmental problems increase. Second, converting agricultural

land to urban uses may eliminate needed future productive capacity,

as such conversion tends to be irreversible (Fitch and Stoevener,

1977; Gibson, 1977; Ishee, 1975). The uncertainty of the future

food situation may lead to the conclusion that it would pay to preserve

the better croplands far enough into the future to keep the agricultural

option viable.

Open Space

The fifth benefit commonly attributed to agricultural land

preservation policies is that such preservation provides open space

near urban population centers. In addition to the aesthetic value

of open space, pollution-free air is also commonly realized by the

provision of open space (Libby, 1974).

The aesthetic benefits of open space generally are not reflected

in land market prices (Derr, Small,and Dhillon, 1977). This is
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because provision of open space has the characteristics of a public

good (Gardner, 1977). The preservation of good cropland and the

provision of open space, however, are two separate issues and "there

may or may not be a good match between high productivity agricultural

lands and open space for urban recreators." (Gardner, 1977, p. 1034)

A critical point in this discussion of the relationship between

open space and the need for cropland preservation is the survival

of farmers as well as farm lands (Lapping, 1979). The farmer's view

point was expressed by Turney (1977) who said that "hopefully, the

proponents of comprehensive land use planning do not intend to force

land users to produce at any price." This element of the problem

is really an equity consideration (Gardner, 1977). Compensation

for land owners is required in order to be fair. Otherwise certain

land owners will absorb losses through reduced freedom of action

or lower land prices so that society as a whole might gain. The

provision of open space benefits urban dwellers much more than it

does farmers. As such, it is largely an urban amenity and farmers

should not be expected to pay for it. If public policy is aimed

at providing this public good for urban dwellers, then one of a number

of land owner compensation techniques such as public ownership in

fee simple, purchase of development rights, purchase of easements,

or outright purchase and leaseback arrangements should be considered

(Engle, 1975; Ervin et al., 1977; Ishee, 1975).
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B. Methods of Identifying Agricultural Land for Preservation

Currently utilized or proposed methods to identify the agricultural

land that is most suitable for protection from urbanization include

one of several systems for evaluating soil productivity. The most

widely used of these systems will be examined first in this section.

There have been a wide variety of other factors included in existing

or proposed agricultural land identification methods. A number of

these methods will also be presented.

Determination of Soil Productivity

Several methods may be used to determine soil productivity. The

one used most commonly in land use planning is the Soil Conservation

Service's land capability classification system (Klingebiel and Mont-

gomery, 1961). Other methods involve the grouping of soils into broad

categories based on productivity (the Soil Conservation Service's "prime"

and "unique" farmlands) or the rating of individual soils through use

of a numerical productivity index (for example, Iowa's corn suitability

rating).

The land capability classification system was set up nearly forty

years ago to assist in the planning of cropping patterns and conservation

treatments in order to maintain the productivity of the land without

deterioration over a long period of time (Klingebiel and Montgomery,

1961). Eight land capability classes are recognized. Soils having

the greatest capability for response to management and the least limit-

ations in the ways they can be used for agriculture are in Class I.

Those with the least capabilities and greatest limitations are in Class

VIII. Oregon soils are placed into one of these eight classes according

to the criteria shown in Table 1.
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The main advantage of this system for land use planning purposes

is that information about land capability classes is readily
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available. However, the system has some disadvantages that need

to be understood. It does not consider socioeconomic factors such

as distance to markets, surrounding land use, ownership patterns, or

parcel sizes. It is not a grouping of soils according to their most

profitable use, nor does it provide a reliable rating of soil productivity.

Also, soil mapping units grouped in one capability class may or may

not be more productive than units in another class.
6

The system is

based on soil characteristics that tend to limit productivity, such

as stoniness, salinity, acidity, depth, permeability, water-holding

capacity, and texture. But it does not consider the effects of inputs

such as irrigation water or fertilizers that might overcome those

limitations. Hence, under the intensive management that frequently

occurs where urban pressures are evident,capability classes may lose

their usefulness. Raup (1976) summarized the problem of using land

capability classes for land use planning purposes when he pointed out

that they were based on the need for conservation, not preservation of

land.

The SCS Prime and Unique Lands Inventory (Johnson, 1975) is

more nearly a true classification of soil productivity. Soil

mapping units are classified as "prime", "unique", or of "statewide

or local significance", based on the values of selected soil character-

istics. "Prime" lands (Table 2A) are the "best, i.e. the most

productive land for the common food and fiber crops" (Johnson, 1975,

p. 189). Unique farmland is much more generally defined as "land other

than prime farmland that is scarce and used for the

6
J.H. Huddleston, personal communication



TABLE 2. CHARACTERISTICS OF PRIME AND UNIQUE FARMLAND

A. Prime Farmland

7

25

1. A monthly moisture supply that equals or exceeds the evapo-
transpiration during the growing season eight out of ten years. The
supply is from stored moisture plus either precipitation or a supplemental
water supply that is developed to permit irrigation.

2. A mean annual soil temperature at a depth of 20 inches (50
cm) of more than 32°F (0°C) and a mean summer temperature greater
than 47°F (8°C)with an 0 horizon and greater than 59°F (15°C) without
an 0 horizon.

3. A pH between 4.5 and 8.4 in all horizons within 40 inches
(1 meter) or in the root zone if the depth of the root zone is less
than 40 inches.

4. No water table or a water table that can be maintained below
1.5 feet (46 cm) during the growing season.

5. Soils that have during part of each year in all horizons
within 40 inches (1 meter) or in the root zone if the depth of root
zone is less than 40 inches a conductivity of the saturation extract
of less than 4 mmhos/cm and an exchangeable sodium percentage (ESP)
of less than 15.

6. Soils that are
season (less often than

7. A product of K
of less than 2.0.

not frequently flooded during the growing
once in two years).

(erodibility factor) x percentage of slope

8. A permeability of at least 0.06 inch (0.15 cm) per hour
in the upper 10 inches (50 cm).

9. A surface layer with less than 10 percent rock fragments
coarser than 3 inches (7.6 cm).

B. Unique Farmland

1. A moisture supply that is adequate for specific of specialty
crops. The supply is from stored moisture, precipitation, or a
supplemental water supply that is developed to permit irrigation.

2. A growing season long enough and temperatures warm enough
to produce specific or specialty crops.

3. A location that has a unique combination of soil quality,
temperature, humidity, air drainage, elevation, aspect or other
conditions that favor the growth or distribution of specific or
specialty food or fiber crops.
7
Johnson (1975)
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production of specific (or specialty) food or fiber crops" (Johnson,

1975, p. 143). Characteristics of unique land are listed in Table

2B. Lands of statewide or local importance are lands not identified

as prime or unique, yet meeting statewide or local criteria for economic

importance.

Prime land does not correspond well to any single land capability

class because of the different purposes the two systems were designed

to perform (Johnson, 1977). In general, "prime" land includes all

Class I soils, most Class II soils, and some artificially drained

Class III soils.

Several inherent problems regarding this system have been mentioned.

First, Hughes (1975) feels that "prime" is a loaded concept, because

what is prime for agriculture may also be prime for other land uses.

Hughes suggested (1975, p. 200) that if the term "prime" is used,

it be considered an "ephemeral index of highly productive land considered

especially important as a base for a particular use."

Second, Raup (1976), Skold (1975) and Gibson (1977) note that

the "prime" designation takes into account only physical site charac-

teristics and that other variables including economic efficiency

criteria are also needed. Skold (1975, p. 157) defined economic

efficiency as the "net return from the unit of soil which varies

with the level and kind of vertical technology." Vertical technology

includes the necessary inputs for plant nutrition, water and pest

control, and other components of a crop production system. Thus,

he notes, soil productivity depends both on the inherent soil

characteristics and the degree to which economic inputs are applied.
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Raup (1976, p. 180) commented that "prime agricultural land is often

prime because of its location, not because of the land's inherent

fertility." Land near markets or processing plants, according to

Raup, could thus be considered prime farmland despite failure to

meet certain specific Soil Conservation Service criteria. Such areas

could be designated as lands of state or local importance. Gibson

(1977) considered crop adaptability or the number of crops that a

parcel of land is capable of producing as another variable that should

be included in a definition of prime farmland. Johnson (1977) later

conceded that the inclusion of economic criteria into the definition

of prime land might be a useful refinement for policy making purposes.

Third, a difficulty arises because there are no objective criteria

to define unique farmland, making the inclusion of any land in this

category a policy decision (Wood, 1976).

Fourth, the grouping of many different soils into a small number

of categories such as "prime" or "unique" reduces the flexibility

for future decision-making (Wood, 1976). There may come a time when

it would become important to determine the relative agricultural

importance of soils within the prime or unique categories. The

distinction between a soil that barely qualifies as prime and a similar

one that does not qualify is made to seem much greater than it really

is. A numerical index that makes use of a 100-point range for rating

soil productivity would eliminate this problem (Wood, 1976).

The first numerical index for rating soil productivity was developed

by Storie in 1937. His system utilized first three and later four,

factors: character of the soil profile, soil texture, slope, and
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other modifying factors such as poor drainage, infertility, or degree

of acidity or alkalinity. Each factor is evaluated separately with

a rating of 100% being ideal, i.e. no limitations for agriculture.

The percentages determined for each of the factors are then multiplied

together to obtain the final score. In this system, because of the

multiplicative effect, one limiting factor can dominate this final

score. Storie cautioned, however, that this index alone should not

be used for land evaluation. Also needed, he said, was information

on climate, water availability, access to transportation, and market

proximity.

A revised form of the Storie index has been used in New Mexico

(Levee and Dregne, 1951). This modification resulted in a soil rating

which was the product of four factors: the soil profile rating,

slope rating, erosion rating, and a special factor rating (salinity,

alkalinity, etc.). The main difference between this method and the

Storie index is that definite percentages are assigned rather than

ranges. For example, in the Storie system, a two-percent slope has

a rating of 95-100. In the Levee-Dregne system the rating is exactly

89% (Fenton, 1973). Levee and Dregne also commented that the length

of the growing season and economic conditions such as distance to

markets should be considered in a comprehensive land evaluation.

Reganold and Singer (1979) conducted an interesting comparative

study of three alternative definitions for "prime" farmland. In

this study soils in three townships in Yolo County, California, were

classed as "prime" if they were: (1) in land capability classes

I and II; (2) had a Storie index rating of 60-100;or (3) if they
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met the Soil Conservation Service definition of prime farmland.

General similarity was found between the Land Capability Classification

system and the Prime Farmlands system in terms of amount of land

determined to be "prime". In parts of California where there is

greater soil diversity, however, the authors reported less similarity

between these two definitions. Lower acreages were classed as "prime"

using the Storie index rating due to the multiplicative effect

discussed earlier. The study concluded that differences in rating

effective rooting depth, surface texture, alkali effects, drainage,

and permeability accounted for most of the variation in amounts of

"prime" farmland identified. It also pointed out the importance

of studying the effects of different methods for identifying important

farmland before using one as a basis for planning decisions.

A different productivity index has been used in Iowa and, with

modifications, in other midwestern states (Fenton et al., 1971).

It is called the corn suitability rating (CSR). A corn suitability

rating for a particular soil mapping unit reflects the effects of

many factors which influence crop yields (Table 3). The penalty

applied to each factor varies with its severity. For example, more

points are deducted for steeper slopes than for nearly level ground.

The possible range for ratings is from 0 to 100. A rating of 100

is reserved for soils located in areas of favorable weather conditions,

that have a high yield potential, and that can be continually row-

cropped.

A similar productivity index has been developed for Indiana

soils (Walker, 1976). Yahnenoted that in using these productivity

9
J. Yahner, personal communication
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ratings, the absolute rating was less important than the rating

relative to other soils in the state. Yahner and Wenner (1973)

noted that a productivity index such as the ones in use in Indiana

or Iowa provide an accurate estimate of a soil's value by considering

both yield potentials and the costs of achieving these potentials.

Thus to some degree, factors affecting economic inputs, or what Skold

(1975) termed "vertical technology" are considered in the development

of these productivity indices.

Another productivity index is currently being developed by J.

H. Huddleston
10

for soils in western Oregon. It, unlike the corn

suitability index, is not tied to row crop production. When completed,

this system could be readily incorporated into the model presented

later in this thesis.

Systems of Evaluating Land for Agricultural Use

Systems of agricultural land evaluation currently being used

by planning agencies most commonly use or modify one of the soil

productivity rating systems previously discussed. Additional factors

are also considered.

One of the first statewide efforts to preserve agricultural

land occurred in California with the passage in 1965 of the California

Land Conservation Act, or as it is commonly called, the Williamson

Act. This act defined prime agricultural land as that meeting all

of the following criteria (California Department of Food and

10
J. H. Huddleston, personal communication
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Agriculture, 1978):

1. Class I or Class II in the SCS land capability classification

2. 80 through 100 in the Storie index rating

3. At least one AUK per acre annual livestock carrying capacity

4. Land planted in crops, fruits, or nuts which have an unprocessed

return of at least $200 per acre during the commercial bearing period

5. Land with an annual gross return of at least $200 per acre

from unprocessed plant material during three of the previous five

years

Several problems with this definition have become evident with

time. Most noticeably, tying the definition of prime agricultural

land to a dollar value of output did not take into account the

effects of inflation. Based on the $200 per acre criteria alone,

much of California's agricultural land could now meet the definition

of prime. Second, the criteria ignored the question of water avail-

ability. Much land in capability class I or II is not farmable because

of lack of water (California Department of Food and Agriculture,

1978).

The Tulare County Planning Commission (1975) developed an interesting

approach to identifying agricultural land in its Rural Valley Lands

Plan. Parcels of land were evaluated as to their suitability for

non-agricultural zoning using fifteen different factors. These

factors are:

1. Is the land in an agricultural preserve? (Land in an

agricultural preserve will in most cases be considered prime under

Williamson Act criteria).
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2. Are there any limitations for waste disposal?

3. What land capability class(es) is/are present?

4. What is the parcel size? (Five acres or more are considered

suitable for agriculture.)

5. What is the existing land use on the parcel, and is there

potential for cultivation?

6. What are the surrounding parcel sizes? (3/4 mile from the

property perimeters)

7. What are the surrounding land uses within 3/4 mile?

8. How close is the property to a dairy, feed lot, or other

potential odor-producing source?

9. How close to the surface is the ground water level and how

permeable is the soil?

10. How close is the property to agricultural preserves?

11. How close to fire protection?

12. Is there access to a paved road?

13. Are there any historical, archaeological, wildlife habitat,

or other unique features present?

14. Is it in a flood-prone area?

15. Is community domestic water available?

If a parcel of land meets the criteria for either of the first

two factors, it remains agriculturally zoned. If it does not meet

either of these criteria, then different numbers of points are awarded

depending on whether or not the parcel meets the criteria for the

other factors. If the total number of points accumulated from all

these factors is seventeen or more, then the parcel remains in an
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agricultural zone. If the total is eleven or less, then it may be

considered for non-agricultural zoning. If the total is between

eleven and seventeen, decisions on zoning are made by the Planning

Commission and Board of Supervisors.

Oregon statewide planning goal number three (Oregon Land Conser-

vation and Development Commission, 1978) specifies that, in general,

land in capability classes I through IV in western Oregon and I

through VI in eastern Oregon be preserved for agriculture. Land

within designated urban growth boundaries or that which meets state-

approved criteria for exceptions is excluded from this requirement.

Also to be preserved are additional lands suitable for farm use due

to soil fertility, suitability for grazing, climatic conditions,

availability of irrigation, existing land use patterns, accepted

farming practices, or technological or energy inputs required. This

is a yes/no system that asks simply, does the land meet these criteria

or not. G. H. Simonson, an Oregon State University soil scientist,

testified on December 18, 1974, before the Land Conservation and

Development Commission that a large proportion of western Oregon

soils in capability class III and IV is in foothill terrain that

is marginal for agricultural use. He noted that grouping this land

with the more productive valley bottom lands was self-defeating if

the goal was to preserve the best agricultural land (Kartez, 1976).

Three Oregon counties have developed their own systems to define

good agricultural land to comply with the intent of the statewide

planning goals. Jackson County soil scientists developed a productivity

rating based on factors considered important for local agriculture,
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which is largely centered around pear orchards.1' Production

factors included in this system were: soil texture, stoniness,

drainage and rooting depth, nuisances, climate, irrigation availability,

and tree density and variety. Different point levels were awarded

for each factor depending on the severity of the problem. Then,

depending on the crop being grown, various weightings were multiplied

times each of the factors to produce a final point scale of 0 to

120 points.

The Tillamook County Planning Commission (1979) used a modification

of several methods for rating soil productivity. Individual soil

mapping units were placed in one of five broad categories (numbered

4, 3, 2, 1, 0) based on five soil characteristics: depth, available

water-holding capacity, slope, drainage, and texture. For a given

parcel of land, the percentage of the total acreage that consists

of soils in each of the five broad categories is first determined.

Each percentage is then multiplied by the corresponding category

number, and the results are added to produce a parcel rating of from

0 to 4. This rating is then multiplied by a weighting factor of

13. The maximum possible rating for soil productivity is thus 52

points ( 4 x 13). Points are also awarded for other factors, including

subject parcel size, surrounding parcel size, and compatibility of

surrounding land use. See Table 4 fora hypothetical example of this

calculation. This approach has the advantage of combining soil

productivity with other socioeconomic factors in a single numerical

scale.

11
Personal communication, C. Weaver to Agricultural Land Use Committee,

June 5, 1978
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TABLE 4. TILLAMOOK COUNTY AGRICULTURAL LAND EVALUATION SYSTEM:
AN EXAMPLE

1. Soil Suitability (Weight of 13)

Soil Mapping
Unit

Productivity
Category

% of Proportional Soil
Property Productivity Rating

(1) (2) (3) (Co1.2 x Col. 3)

Nehalem silt
loam 0-3%
slopes 4 20 .80

Quillayute silt
loam 0-7%
slopes 3 20 .60
Chitwood silt
loam 0-7%
slopes 2 20 .40
Brenner silt
loam 1 20 .20

Astoria silt
loam 0 20 00

Sum = 2.00

Factor score: 2.0 x 13 = 26 points 26 points

2. Subject's Parcel Size (Weight of 4)

Sixty-acre dairy farm meets the criteria for a rating
of 3.

Factor score: 3.0 x 4 = 12 points 12 points

3. Surrounding Parcel Size (Weight of 2)

Sixty percent of surrounding parcels are greater than
20 acres and forty percent are less than 20 acres.
This meets the criteria for a rating of 2.

Factor score: 2.0 x 2 = 4 points 4 points

4. Compatibility of Surrounding Land Uses (Weight of 6)

Fifteen percent of surrounding land use is committed
to non-agricultural uses. This meets the criteria
for a rating of 3.

Factor score: 3.0 x 6 = 18 points 18 points

TOTAL SCORE FOR PROPERTY 60 points



38

The Umatilla County Planning Commission (1977) has used a

modification of an approach developed by Rathburn (1976) in Idaho.

In this system three priorities are assigned to agricultural land

based on the following eleven factors:

1. Land capability classification

2. Size of agricultural area

3. Productive history of the land

4. Availability of irrigation water

5. Proximity to markets

6. Access to transportation routes

7. Climate

8. Proximity of urban areas

9. Unique qualities

10. Approximate average production value per acre

11. Percentage of area in non-farm use

The system is designed to be used to rate areas of land, not individual

parcels, although the latter could be done with some modifications.

Rathburn's (1976) approach creates a very systematic determination

of priorities, first by dividing agricultural land into blocks based

on several criteria such as land capability classification and cropping

patterns, then by gathering information about each of the eleven

factors for each block of land. Finally, a determination is made

to see if the block of land meets the specified criteria for an

agricultural priority rating.

Elsewhere in the United States and Canada, several states or

other units of government are trying other approaches of identifying
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agricultural land. In King County, Washington (King County Office

of Agriculture, 1977), criteria have been established for identifying

agricultural lands of county significance. They are: parcel size

(20 acres or more unless separated from other agricultural land where

the minimum rises to 40 acres), SCS land capability class (I, II,

III, and some IV), favorable climate, land not committed to urban

use, and land not in woodland or swamp. In Minnesota, where a

Metropolitan Land Planning Act was passed in 1976, the Twin Cities

Metropolitan Council (1976) recommended that four categories of

agricultural land be identified by participating counties. They

included: long-term, short-term, marginal, and unique farmland.

Criteria used for this identification include the commercial produc-

tivity of the land (which was based on land capability class, the

corn suitability rating, or the SCS Prime Farmland criteria),

cropping history, amount of capital investment, degree of effects

from existing or planned urban development, parcel sizes, and

ownership patterns. Unique farmlands were determined by special

criteria and included peatland farms, orchards, and nurseries.

The Wisconsin farmland preservation program (Barrows and Yanggen,

1978) makes use of four criteria to identify important agricultural

land. These criteria are allowed to vary according to local county

requirements. They are: SCS land capability classes, economic and

physical productivity of the land, potential productivity with

irrigation, drainage and/or clearing, and factors which allow for

exclusion of land if parcel size is too small, surrounding land

uses are incompatible, or if the land has been committed to other uses.
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Black Hawk County, Iowa (Clark, 1977) made use of the corn suit-

ability rating (CSR) (Fenton et al., 1971) to define important agri-

cultural land. A CSR of 70 or above was considered "prime". Residential

development was guided towards soils with a CSR below 70 that had

few limitations for septic systems or foundations. Clark (1977)

concluded that the program had been successful in guiding development

away from better farmland since its inception in 1973.

Runka (1977) discussed British Columbia's agricultural land

preservation program. The main criterion was that the land be in

Class 1, 2, 3, or 4, using the Canada Land Inventory. This Inventory

is an adaptation of the United States land capability classification

to conditions in Canada (Canada Department of Forestry, 1965). Land

in inventory classes 5, 6 and sometimes 7 that could be used for

agriculture in conjunction with classes 1 through 4, or that is

surrounded by agricultural land, is included as land to be preserved

for agriculture. Sufficient land for five years of urban growth

around major urban centers is excluded from the preservation program.

Three factors are used in Ontario, Canada's agricultural

preservation program (Rodd, 1979). They include: Canada Land

Inventory classes 1 through 4, size of the contiguous agricultural

area, and distance from urban growth areas. Land needed for urban

growth was excluded and buffer zones were established between urban

growth areas and farm use areas.

Gilg (1975) discussed the program of agricultural land class-

ification in Great Britain. Five grades of agricultural land were

established based largely on physical site features only. Such
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factors as climate, relief, and soil characteristics were used. However,

Gilg noted that only parcels over 200 acres were evaluated, and that

eliminated too much land from consideration.

Proposals for Factors to be Included in an Agricultural Land Evaluation

System

Several organizations or individuals have proposed systems for

evaluating agricultural land based on a wide variety of factors. The

California Department of Food and Agriculture (1978) recommended that

"prime land" be defined on the basis of the following: soil productivity,

parcel size, number of frost-free days, presence of a buffer zone

between agricultural area and urban area, and air and water quality

suitable for farming. Evaluation would be on a parcel by parcel basis

based on local interpretation of these criteria. No uniform statewide

criteria would be imposed. The SCS land capability classification

system would serve as the main measure of soil productivity. A five-

level agricultural land classification system was envisioned, borrowing

heavily from the SCS "Prime-Unique" farmland proposals. Categories

include: (1) Prime farmland, (2) Farmland of statewide significance,

(3) Unique farmland of statewide importance, (4) Prime rangeland,

(5) Cropland of local significance not already included in categories

(1) through (4).

Wood (1975) called for a system incorporating 15-20 variables

resulting in a land rating scale of from 0 to 100 points. Some of

his proposed factors would be: air quality, crop adaptability, crop

exclusiveness, proximity to markets, location of regional processing

facilities, pattern of parcel size, adjacent land uses, proximity to
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urban services, soil productivity, and size of the agricultural area.

Many of these would call for subjective judgments which Wood said

would not be a problem, as the effect of any one judgment would not

be great on the whole, due to the presence of many factors. The

absolute rating would not be as important as the relative position

of a parcel of land in comparison to other parcels.

Pease (1974) proposed the development of three priorities of

agricultural land based on the following criteria: SCS land capability

class, cropping history over the previous three years, size of contiguous

agricultural area, proximity to markets, availability of irrigation

water, access to transportation routes, and location in relation to

an urban growth boundary.

Shirack (1978) presented a list of factors that affect farmland

value from a monetary standpoint, rather than a productivity standpoint.

Nonetheless, these factors are worthy of consideration in any system

designed to rate agicultural land. They include: gross farm income,

local population growth rate, occupation of the parcel owner, distance

to the nearest urban area, parcel size, and value of farm improvements.

Toner (1978) proposed a generalized formula for communities to

use in identifying agricultural land to be preserved. It states that

agricultural land to be preserved equals the total community land

minus the sum of all the following: urban lands, lands with poor

soils, sensitive lands or lands important for woodland or wildlife

habitat, land platted for subdivisions, small parcels and odd-shaped

lots, vacant lands or those not tilled for 3-5 years, lands where

no farming investment has been made for five years, developer- and

speculator-owned lands, public open space. This proposal seems to



43

to give priority to all other uses over agricultural use.

Lapping (1979) listed five factors indicating the viability of

farmland. They are: SCS land capability class, proximity to markets

and agribusiness firms, farm location patterns, level of farm investment,

and managerial expertise and farmland ownership or tenure pattern.

He noted also that the size of the agricultural area or critical mass

was important. This last factor was part of the reason for the require-

ment of at least 500-acre areas for inclusion in agricultural districts

by New York State (Lapping, 1979).

Other factors that have been suggested include the energy costs

involved in the production of crops from different soils (Raup, 1976)

and the consideration of whether or not the land would qualify as

a merit good (Gardner, 1977).

The factors discussed in these systems and proposals served as

a starting point for the development of the model presented in this

thesis.
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III. DEVELOPMENT OF THE MODEL

The goal of this research was to develop a method for clearly and

simply identifying agricultural land. Work toward this goal progressed

through five stages. First, a comprehensive list was compiled of

factors that affect the agricultural use of a parcel of land. Second,

similar factors from the list were grouped together. Third, a model

was developed incorporating the most important of these factors. Fourth,

specific criteria were developed for evaluating the effect of each

of the factors in the model. Fifth, the workability of the model

was determined by applying it in several test areas and by discussing

it with professional planners, soil scientists, citizen groups, extension

personnel, and other university faculty. The steps and thinking involved

in each of these stages will be discussed in this chapter.

A. Development of a Comprehensive List of Factors

Before a decision could be made about what to include in a model

for identifying important agricultural land, it was necessary to ensure

the consideration of all factors having potentially significant effects

on agricultural land use. The comprehensive list presented in Table

5 was developed partially as a result of interviews with extension

agents, county planners and soil scientists, members of citizen groups,

and Oregon State University faculty. Also serving as sources of

information were various land use plans such as those developed by

Tillamook County, Oregon (1979)
12

and Tulare County, California (1975)
13

12
See pages 36 to 37.

13
See pages 33 to 35.
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TABLE 5. FACTORS AFFECTING THE AGRICULTURAL LAND USE OF A PARCEL
14

1. Soil productivity, including such considerations as:
a. Drainage need - location of water table
b. Fertility
c. Irrigation suitability
d. Acidity
e. Texture
f. Depth
g. Permeability
h. Stoniness
i. Organic matter content
j. Water holding capacity
k. Soil temperature range
1. Flooding frequency
m. Salt content
n. Exchangeable sodium percentage
o. Slope
p. Annual frost-free days
q. Annual rainfall
r. Seasonal distribution of rainfall

2. Soil pattern
3. Productive history of land
4. Crop adaptability or the number of crops that can be grown
5. Ability to grow special crop despite poor physical properties
6. Preparation costs - if land is not already in production
7. Nearness to market
8. Nearness to urban growth area
9. Use of adjacent land areas

10. Parcel size
11. Pattern of parcel sizes in surrounding area
12. Prevailing wind direction
13. Nearness to processing facilities
14. Access to transportation routes
15. Nearness to farm implement dealers, fertilizer blending plants

and other farm services
16. Size of contiguous agricultural area
17. Energy available for crops grown
18. Air quality
19. Presence of unique or endangered plant or animal species
20. Unique historical or archaeological value
21. Is agricultural land a "merit good"? For example, the need to

maintain favorable balance of trade
22. Need to reduce world food shortages
23. Landowner characteristics:

a. Income g. Form of ownership

b. Tax Rate h. Liability

c. Net worth
d. Agricultural "knowhow"
e. Expected land appreciation rate
f. Occupation

14
Factors are not numbered in order of importance.
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TABLE 5. (CONTINUED)

24. Effects of public policies such as tax assessments and zoning
25. Quantity and quality of irrigation water available
26. Price of land (both prevailing and expected)
27. Desirability of farm ownership as a lifestyle
28. Stewardship, or the "caring for the land" philosophy
29. Farm management "knowhow" in area - other farmers, extension agents
30. Psychological well being resulting from uncrowded conditions
31. Quality and quantity of ground water discharge providing water

supplies for cities
32. Land as a desirable form of wealth accumulation
33. Adequacy of artificial drainage installations
34. Availability of credit
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and land use studies and proposals such as those by Rathburn (1976) 15
,

Pease (1974)
16

, and Wood (1975)
17.

The relationship between agricultural land use and some of the

factors presented in Table 5 may not be immediately obvious. Soil

pattern (Factor No. 2) refers to the arrangement of soils on the landscape and

is indicated by the arrangement on a map of delineations of soil

map units. It was suggested that areas consisting of a mixture of

small or narrow map units of both productive and unproductive soil

might be less important agricultural land than large relatively homo-

geneous areas of productive soil.
18

The SCS unique farmland criteria 19

recognize that certain soils with poor physical properties (Factor

No. 5) are still well suited for growing particular specialty crops.

For example, some Oregon coastal soils have cemented subsoil layers

that restrict downward water movement. Yet the fact that the indurated

layer perches water provides ideal conditions for the establishment

of cranberry bogs. Wind direction (No. 12) may be an important factor

to consider because smoke from the burning of grass seed fields causes

increased downwind air pollution problems. These problems sometimes

lead to restrictions that affect the type of agricultural land use

that is practical. Land use planning often encourages large areas

of pasture or verdant cropland due to the visualized beneficial effect

on air quality (No. 18) resulting from crop contributions to the overall

15
See page 38.

16
See page 41.

17
See page 42.

18
J. H. Huddleston, personal communication

19
See page 25.
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oxygen supply (Libby, 1974). Coughlin, et al. (1977) have shown that

the expected land appreciation rate (No. 23e) can affect the manner

in which a landowner uses his land. If a large increase in market

value is expected, the landowner is less likely to undertake long-

term capital investment in agricultural improvements and is more likely

to be considering future conversion of his land to other uses.

B. Grouping of the Factors

The second stage in the development of the model involved the

grouping of similar factors into a few general categories. A model

incorporating all thirty-four factors in Table 5 would be cumbersome

to use. Also, many of the factors have essentially the same effect.

An example of this is the similarity between nearness to markets and

nearness to processing facilities.

One method of organization used three of Derr, Small, and Dhillon's

(1977) four basic categories: economic viability, compatibility of

land uses, and society's need for open space. Their fourth category,

existing infrastructures, was omitted because all factors that could

be included within it could also be placed in the economic viability

category. To this list of three, a fourth category, attitudes, was

added to accommodate remaining factors that didn't fit in any of the

first three categories.

Each factor was then placed in one of the four categories, as

shown in Table 6. Those factors primarily affecting the profitability

of agricultural enterprises were placed in the economic viability category.

Examples include nearness to markets, the price of land, and the avail-

ability of energy. Factors primarily reflecting the effects of nearby
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TABLE 6. GROUPING OF THE FACTORS21

A. Economic Viability
1. Soil productivity considerations (1)
2. Crop adaptability (4)
3. Capability to grow special crops (5)
4. Availability of irrigation water (25)
5. Adequacy of drainage (33)
6. Nearness of markets (7)
7. Nearness to processing facilities (13)
8. Nearness to farm services dealers (15)
9. Access to transportation routes (14)

10. Nearness to appropriate farm management "knowhow" (29)
11. Price of the land (26)
12. Landowner characteristics (23)
13. Preparation costs required to convert land to agricultural

use (6)
14. Productive history of the land (3)
15. Size of the parcel (10)
16. Effects of public policies (24)
17. Energy availability (17)
18. Soil pattern (2)
19. Availability of credit (34)

B. Compatibility
1. Use of adjacent land areas (9)
2. Nearness to urban growth (8)
3. Prevailing wind direction (12)
4. Size of contiguous agricultural area (16)
5. Pattern of surrounding parcel sizes (11)
6. Ground water quality and quantity for city water system (31)

C. Open Space
1. Air quality (18)
2. Endangered species present (19)
3. Historical or archaeological value (20)
4. Psychological well being resulting from uncrowded conditions (30)

D. Attitudes
1. Stewardship (28)
2. Desirable lifestyle (27)
3. "Merit good" concept (21)
4. Land as a desirable form of wealth accumulation (32)
5. Need to reduce world food shortages (22)

21
Numbers in parentheses refer to corresponding factors in Table 5.
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land uses on an agriculturally used parcel such as nearness to urban

growth areas were placed in the compatibility category. The size

of a contiguous agricultural area was placed in this category because

it provides an indication of the extent to which incompatible uses

are present. For example, a large contiguous agricultural area implies

that few incompatible uses are present. The open space category includes

factors primarily reflecting the perceived benefits from maintaining

agricultural land in low population density uses. Endangered species,

for example, might be able to survive in undeveloped portions of farm-

land such as woodlots or streambanks, whereas they might not be able

to survive if the land were used for high density housing. Factors

included in the attitudes category are either basic motivations for

owning agricultural land, philosophical approaches to using land ,

or reasons for supporting agricultural, land uses. The following factors

serve as examples of these three types of attitudes: land as a desirable

form of wealth accumulation is a motivation for owning land; the steward-

ship ethic is a philosophical approach to land use; and the "merit

good" concept
20

is a reason that has been cited for supporting

agricultural land uses (Gibson, 1977).

It was felt that if the effects of the grouped factors could

be formulated into a series of decisions that could easily be made

by potential users, then a big step would have been made toward the

goal of developing a method for "clearly and simply identifying

important agricultural land." Effects of several of the categories

in Table 6, however, could not be expressed as separate decisions.

20
See page 4 .
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Attitudes, for example, are difficult to quantify. The factors in

this category were therefore omitted from further consideration in

the research. Prevailing attitudes will come into play as they influence

the way the final model is used. The economic viability category

was too broad, and therefore, component factors were regrouped into

a number of subcategories which have been formulated as questions

in Table 7.

Evaluation of the questions in Table 7 led to the conclusion

that even some of these would not be practical to include in a simple

and useful model. The price of land (Question H) is not a good measure

of agricultural importance as it is frequently determined by non-

agricultural demand. This is especially true in urbanizing areas

where careful land-use planning decisions most need to be made. Land-

owner characteristics such as personal liability or management "knowhow"

(Question I) were not included because the purpose of the model is

to rate land, not the landowner. In Suter's words (1974, p. 84),

"Land persists; it is for all practical purposes physically indestruct-

able." Most of the land in western Oregon that has potential for

agricultural use is being utilized for food, fiber, or forage production

(Furuseth, 1979; Schmude, 1977). Consideration of the costs of preparing

land for agricultural use (Question J) is, therefore, not an important

question to address in most of this geographical area. Data are currently

not available detailing the effects of soil pattern (Question K) on

agricultural land use or the energy requirements (Question G) for

farming different types of soils. These two questions, therefore,

were omitted. At some point in the future, the cost of energy probably
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TABLE 7. ECONOMIC VIABILITY QUESTIONS
22

A. Is the soil productivity sufficiently high?
1. Soil productivity considerations (1)
2. Crop adaptability (2)
3. Capability to grow specialty crops (3)
4. Productive history of the land (14)

B. Is irrigation water available? (4)

C. Is adequate drainage provided? (5)

D. Is an adequate economic infrastructure available?
1. Nearness of markets (6)
2. Nearness to processing plants (7)
3. Nearness to farm services dealers (8)
4. Access to transportation routes (9)
5. Nearness to appropriate farm management "knowhow" (10)
6. Availability of credit (14)

E. Is the size of the parcel sufficiently large? (15)

F. Do public policies encourage agricultural land use? (16)

G. Is there sufficient energy available at a reasonable cost? (17)

H. Does the price of the land discourage agricultural land use? (11)

I. Are the current landowner characteristics favorable for continued
agricultural use? (12)

J. Are there reasonable cost estimates for preparing the land for
agricultural use? (13)

K. Is the soil pattern favorable for agricultural land use? (18)

22
Numbers in paratheses refer to corresponding factors in the
Economic Viability category in Table 6.
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will become a critical consideration and by then, hopefully, an

adequate data base will have been accumulated to include Question

G in the model for identifying important agricultural land.

In Figure 1, a very preliminary model has been constructed from

the remaining factors from Table 7 (Questions A through F), as well

as the compatibility and open space factors from Table 6. This model

takes the form of a series of decisions that might need to be made

to evaluate the agricultural suitability of land. Affirmative answers

to each question would suggest a high degree of suitability for

agriculture. Negative answers would suggest limitations that reduce

agricultural suitability.

C. Development of the Model

The series of decisions in Figure 1 was critically evaluated

to determine whether they were all necessary in a model for identifying

important agricultural land. Contacts with farm managers and extension

agents led to the conclusion that in much of western Oregon the demand

for agricultural land was greater than the available supply, leading

to an active rental market for even small parcels. For this reason,

Decision V, on parcel size, was dropped from further consideration.

Decision VI, concerning public policies, was also dropped. Public

policies such as tax assessments, legal restrictions, and zoning

regulations are changeable, and frequently are changed, and thus are

not a permanent attachment to a property.

Decision VIII (open space) was dropped because the use of land

for open space is really a separate issue from the use of land for

agriculture. If open space is the desired land use, then a series
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I.

Is the soil productivity sufficiently high?

II.

Is irrigation water available when needed?

Is adequate drainage provided when needed?

IV.

Is an adequate economic infrastructure available?

V.

Is the size of the parcel sufficiently large?

VI.

Do public policies encourage agricultural land use?

VII.

Are there any compatibility problems?

VIII.

Are there any important open space considerations?

Figure 1. Grouping of factors into a series of decisions
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of decisions should be developed that would assist in clearly and

simply identifying important open space lands. Besides, Gardner (1977)

showed that open space considerations were generally not important

positive or negative constraints on the use of land for commercial

agriculture.

The remaining five decisions from the series in Figure 1 (I,

II, III, IV, and VII) became the core of another early form of the

model, as shown in Figure 2. This model, however, begins with a new

question on committed lands. This question is needed to eliminate

from consideration all land that is not available for agricultural

use. The model also splits the irrigation and drainage decisions

into two steps so that the need for improvements could be addressed

separately from the availability of water or adequacy of drainage.

This simplifies decisions in cases where these improvements are deter-

mined to be unnecessary. And finally, this version of the model permits

several priorities for agricultural use, rather than deciding that

land either is or is not agricultural land.

Refinement of the model to include priorities of agricultural

suitability was based on examination of various land use plans such

as that developed by Tillamook County, Oregon (1979). Four priority

levels were established, with Priority I representing those lands

of greatest importance to agriculture. The priority level of a particular

parcel of land could be determined by using the decisions sequentially

in an evaluation process. Decision A, Is the land committed to other

uses?, would be considered first and answered in a yes or no fashion.

Those lands available for agriculture then could be evaluated in terms
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of their soil productivity. Soil productivity criteria would be established

for each of the priority levels. If a parcel failed to meet the criteria

for Priority I, then it would be reconsidered in terms of the criteria

for Priority II. If it failed to meet the criteria for Priority II,

the parcel would be reconsidered in terms of the criteria for Priority

III, and so on. Irrigation need and availability would be answered

in a yes or no fashion. If irrigation was needed but not available,

then the priority level of the parcel would be lowered from that determined

by using the soil productivity criteria. Drainage need and the adequacy

of artificial drainage installations would both be answered in a yes

or no fashion. If drainage was needed, but adequate installations

were not provided, then the priority level of the parcel would be lowered.

Criteria for each of the four priority levels would be established

for Decision E, Are there any compatibility problems? A parcel, however,

would not be considered for any priority level higher than the one

resulting from the earlier decisions. Decision F, Is a suitable

economic infrastructure available?, would be answered in a yes or no

fashion. If the evaluation resulted in a response of no, then the

priority level would be lowered. The final priority level of the parcel

would be that determined in Decision B minus any deductions resulting

from subsequent decisions.

D. Development of Specific Criteria

For the model to be as simple and easy to use as possible, it

was deemed necessary to spell out as precisely as possible specific

criteria that local people could use to arrive at each decision called

for. These criteria are stated explicitly in Chpater IV, where the

final model is presented in fully complete form. In this section,
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the thinking that went into the development of the criteria for the

preliminary model shown in Figure 2 will be discussed. Subsequent

testing of the model and these criteria led to a number of changes

in both the model and the criteria which will be discussed later in

this chapter.

In Decision A, on commitment to other uses, the criteria adopted

were the same as those suggested by the Oregon Department of Land

Conservation and Development.
23

Criteria for evaluating soil productivity, irrigation needs, and

drainage needs, and for assigning priorities according to soil productivity,

are based on expected yields of major crops. Inasmuch as there are

few data on the yield potentials of specific soils, estimated crop

yields from SCS soil survey reports were used instead. Yields for

eight to ten crops are listed in most soil survey reports, and it was

decided that not all of these needed to be used in developing soil

productivity criteria. Some of the crops listed usually are planted

on limited amounts of acreage or are of minor economic importance in

terms of the total agricultural production of a particular county.

The most important local crops listed in the soil survey reports could

be selected by using minimum acreage or minimum total cash receipt

data, which are available in all Oregon counties through the Extension

Service. Therefore the first criterion for soil productivity involves

selection of index crops, being those which

23
Oregon Department of Land Conservation and Development, personal
communication. Common questions about goal #3, agricultural lands
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are grown on at least 1,000 acres or provide at least $1,000,000

total cash receipts. These figures were established after examining

a number of county extension reports and consulting with several

extension agents.

Because irrigation is an important consideration in the model

(Figure 2), and because estimated yield tables in the SCS soil survey

reports provide information on both irrigated and dryland crops, the

need for irrigation on a particular soil could be established by

comparing the yields of dryland and irrigated crops. Another criterion,

then, is that the index crops selected should include several grown

with irrigation and several grown without irrigation. The criteria

for each priority level in regard to soil productivity could then

be first determined based only on the yields of the non-irrigated

index crops. Then a second determination could be made based on the

yields of all the index crops. The difference between these two

determinations could later be used in establishing the presence or

absence of a need for an irrigation adjustment.

The criteria that were developed to answer the question, "Is

the soil productivity sufficiently high?" are given in Table 8. The

rationale for establishing these criteria were that they segregate

the agriculturally used soils into discrete priority levels; that

these levels each contain some soils; that the placement of soils

in priority levels be acceptable to knowledgeable people reviewing

the results; that irrigation requirements be established for soils

that in fact do commonly require irrigation such as Newberg fine

sandy loam; and that calculations be kept as simple as possible.
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TABLE 8. SOIL PRODUCTIVITY CRITERIA

Determine the priority level for each soil, based on non-irrigated
crops only, using the following criteria:

Priority I (most productive) - one index crop must achieve the
maximum yield and the others must be within 80% of the
maximum.

Priority II - one index crop must achieve the maximum (others
may be less than 80%); OR at least two yields must be
within 80% of the maximum.

Priority III - one index crop must be within 80% of the maximum;
OR at least two yields must be within 60% of the maximum.

Priority IV - at least one index crop must be within 60% of the
maximum.

Determine the priority level for each soil, based on all index crops,
using the following criteria:

Priority I - two i4dex crops must achieve the maximum yield and
the others must be within 80% of the maximum.

Priority II - one index crop must achieve the maximum (others
may be less than 80%); OR at least two yields must be
within 80% of the maximum.

Priority III - one index crop must be within 80% of the maximum;
OR at least two must be within 60% of the maximum.

Priority IV - at least one index crop must be within 60% of the
maximum.
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The specific criteria in Table 8 were developed empirically.

In each soil survey report used, the maximum estimated yield was first

determined for each index crop. Then the percentage of the maximum

was calculated for every other estimated yield for each index crop.

Examination of the ranges and distributions of percentages revealed

that priority level cut-off points of 80% and 60% would be appropriate

and consistent with the rationale stated above.

Criteria to determine the need for an irrigation adjustment (Decision

C-1) utilize a comparison of the soil productivity priority based on

non-irrigated index crops with that determined for all index crops.

If the priorities are the same, then the productivity of the soil is

not improved greatly by irrigation in comparison with other soils.

If, however, the priority based on all index crops is higher than the

priority based on non-irrigated crops, the relative productivity is

greatly improved when irrigation is provided. This situation occurs

when the estimated yields of irrigated crops are nearer the maximum

than are the estimated yields of non-irrigated crops. Examples of

soils whose relative productivity is greatly increased through irrigation

include Newberg fine sandy loam and Salem gravelly loam. The irrigation

criteria specify whether to use soil productivity priorities as determined

from all index crops or only from non-irrigated index crops.

Criteria for irrigation availability (Decision C-2) are based on

on-site inspection and on consultations with landowners or local agricultural

advisors. On-site inspection reveals whether irrigation systems are

already in place or whether the parcel is located close to sources

of irrigation water such as streams, lakes, or reservoirs. If a source

of water is nearby, consultations are necessary to answer questions
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regarding water rights, the quality of water, and any public policy

constraints on the use of the water. If no source of surface
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water for irrigation is evident, consultations are still necessary

to determine the status of ground water supplies.

The decision on drainage need (D-1) is based on the drainage

class of the soil in question. Soils that are somewhat poorly drained

or worse are assumed to require drainage for maximum productivity.

Some moderately well-drained soils such as Woodburn silt loam might

also be considered as needing drainage especially in order to grow

certain types of crops. In these cases advice about drainage require-

ments should be obtained from local Soil Conservation Service or

Extension Service personnel.

Evaluation of the adequacy of artificial drainage for those soils

needing drainage requires consultation with Soil Conservation Service

personnel or landowners to determine the status of artificial drainage

improvements. If adequate improvements have not been made, then the

priority level is lowered one level from that determined as a result

of Decisions B, C-1 and C-2. For example, if the priority level for

a soil is II based on soil productivity and irrigation, and drainage

is required but not provided, the agricultural priority level for

that soil would be reduced to III.

Compatibility problems for the farmer are likely when certain

types of land uses are located adjacent to agricultural land. Such

compatibility problems range from complaints about farm operations

and general vandalism to increased property taxes and reduced expect-

ations about the future viability of farming. The first step in Decision

E,therefore, is to determine the relative compatibility of different

types of land uses when located adjacent to agricultural land. If
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a land use is not likely to cause the farmer undue hardship or bring

many people in close contact with the farm property, then it would

be considered as compatible. An example would be the use of adjacent

land as a forest resource. If the land use is going to bring a large

number of people into close proximity with a farming operation, then

it is considered a non-compatible land use. An example would be high-

density urban residential areas. Those land uses that produce moderate

amounts of contact with people and some resulting problems are considered

as somewhat compatible. An example would be low-density or rural

residential areas. Initial criteria for this decision for each of

the four priorities are listed in Table 9. The criteria include the

distance to urban growth boundaries, which in Oregon is the line drawn

on the comprehensive plan to identify those areas around cities that

will be needed to accommodate predicted urban growth to the year 2000.

The criteria also specify for each priority level a minimum acceptable

contact with adjacent somewhat compatible or non-compatible land uses.

As part of the criteria for answering Decision E, a requirement

was considered specifying certain wind directions for crops in which

field burning is a normal practice. The possible variability in wind

directions within a single day, however, and the adequate monitoring

and regulating of field burning currently being done by the Oregon

Department of Environmental Quality eliminated the-need for any wind

direction criteria in the final model.

Decision F, regarding the economic infrastructure, involved a

yes or no answer as to whether farm support services were available

within a reasonable distance. This would have to be answered in
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TABLE 9. CRITERIA FOR DECISION E OF THE PRELIMINARY MODEL: CONCERNING
COMPATIBILITY PROBLEMS

Priority I:

1. At least 1/4 mile from an urban growth boundary (U.G.B.)
AND

2. Not more than 10% of adjacent land uses are somewhat compatible,
AND

3. 0% of adjacent land uses are non-compatible.

Priority II:

1. Outside U.G.B. AND
2., Not more than 25% of adjacent land uses are somewhat compatible

AND

3. 0% of adjacent land uses are non-compatible

Priority III:

1. Outside U.G.B. AND
2. Not more than 40% of adjacent land uses are somewhat compatible

AND
3. Not more than 10% of adjacent land uses are non-compatible.

Priority IV:

1. Not more than 50% of adjacent land uses are somewhat compatible
AND

2. Not more than 25% of adjacent land uses are non-compatible.
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in consultation with local agricultural resource people such as

extension agents.

E. Testing and Revising the Model

The model shown in Figure 2 was tested in several areas to determine

whether any changes needed to be made. The first test case consisted

of the parcels of land on and surrounding Logsden Ridge in Benton

County, Oregon (Figure 3). Agricultural uses of this area include

pasture and grass seed production. The second test area was located

north of Salem in Marion County, Oregon (Figure 4). Agricultural

uses of this area are primarily corn and vegetable production. A

third test was conducted on a single 70-acre parcelof land which is

located southwest of Philomath in Benton County, Oregon, and which

is used mainly for Christmas tree production (Figure 5).

In each of the first two cases, transparent map overlays were

developed corresponding to the decisions in the flow chart. For example,

the lands committed to non-agricultural use were outlined on one map

and soil mapping units meeting the different priority level criteria

for productivity were outlined on separate maps. When all the maps

were completed they were placed on top of each other. Those areas

that were not committed to other uses and which met the different

agricultural priority criteria for all decisions could then be

immediately identified.

A number of alterations were made in the model as a result of

these tests. First, applying the model to large areas of land consisting

of many different ownership parcels was found to be much more complicated

than applying it to an individual parcel. One reason is that many
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To Woodburn

Figure 4. Soil map of the North Salem test area. Map scale is

1: 20,000. Reproduced from map sheets 18 and 23 of the
Marion County Area Soil Survey Report (Williams, 1972).
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To Philomath

Figure 5. Soil map of the 70-acre test parcel southwest of
Philomath. map scale is 1: 20,000. Reproduced from
map sheet 30 of the Benton County Area Soil Survey
Report (Knezevich, 1975)
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different types of land uses are likely to be included within large

areas. Some of these may be somewhat compatible or non-compatible

with agriculture, and it is difficult to determine the effects of

such situations on the entire area. It is much easier to measure

the extent to which such land uses are in contact with the boundary

of a single parcel of agricultural land. Another reason stems from

the cumbersome computation required in averaging the effects of drainage,

irrigation, economic infrastructure, and soil productivity over large

areas of land. Even within single parcels, computations of weighted

average productivity considering all soils present must be made,and

these are difficult enough. For these reasons it was decided that

further research would concentrate on the application of the model

to individual parcels of land.

Second, it was decided that it would be more informative to provide

a 100-point rating scale rather than a four-level priority system.

Grouping parcels of land into a few priorities for agricultural use

has an exaggerating effect on the differences between those parcels

falling immediately above or immediately below a cut-off point (see

page 27, Chapter II). Spreading the scores out on a wider 100-point

scale removes this difficulty.

Third, the soil productivity determination was modified so that

four points were awarded to the most productive soils (Priority I)

and fewer points were awarded to less productive soils (see page

83, Chapter IV). The final productivity score for a subject property

was calculated as the weighted average productivity of all soil

mapping units present. Each map unit's productivity points were



70

multiplied by the decimal fraction of the total area occupied by

that mapping unit. All such products were added together to arrive

at the final score. This approach is similar to one used by Fenton

(1975).

In considering all land within the legal boundary of a subject

property, sometimes land that cannot be farmed makes up a portion

of the property. Its inclusion would lower the overall soil productivity

score, and consequently, this score might not truly reflect the

productivity of the farmable portion of the property. This situation

exists in small coastal valleys and in portions of southwest Oregon

where a property includes productive valley bottom soil as well as

steep wooded hillsides. Land, therefore,

in Soil Conservation Service land capability classes V-VII

that have not been previously farmed, as well as all of class VIII,

were excluded.

Drainage and irrigation are farm management practices that improve

soil productivity. The predicted yield tables in soil survey reports

assume that these practices are done when required. These two factors

were, therefore, altered to be part of the soil productivity determination.

When needed improvements are not made, reductions are made in the

initial soil productivity point level for that mapping unit (see

pages 87 and 89, Chapter IV).

Fourth, tests of the model and consultations with several people

familiar with agricultural land use in western Oregon
24

showed that

24
Herbert Stoevener, agricultural economist; Harold Werth, Lloyd

Baron, Robert Rackham, John Massie, and Dick Beck, extension agents
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the availability of markets and other farm services involved in the

economic infrastructure are not important limiting factors on

agricultural use of land in much of western Oregon. Consequently,

the economic infrastructure decision was eliminated from the model.

In some coastal parts of western Oregon, and in much of eastern

Oregon, the availability of an adequate economic infrastructure may

be a critical factor and should be included. In these areas distances

to markets and other farm support services may be an important

consideration in whether or not individual parcels of land are used

for agriculture.

Now, referring to Figure 2, after the combination of the irrigation

and drainage decisions with productivity, and after the elimination

of economic infrastructure, the only major categories of decisions

remaining relate to previous commitment, soil productivity, and

compatibility of adjacent land use. The final model, then, is essen-

tially a two-factor model, i.e. productivity and compatibility, once

an initial determination has been made that the parcel in question

has not already been committed to other uses. This basic structure

is illustrated in Figure 6 (page 75), which also shows the branching nature

of the model, in that each basic factor can be evaluated independently,

with the final evaluation formed as the sum of the two components.

Since the compatibility effects can greatly influence the ability

or willingness of farmers to continue in production, and since farmers

are more willing to continue in production on better soils, the two

factors were given nearly equal weighting in establishing the 100 -

point scale (Coughlin, et al., 1977). Because Wyckoff, et al. (1974)
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have verified that renters are willing to pay higher rents and travel

further to farm more productive land, a slightly higher weighting

(52 points maximum) was given to the soil productivity factor. The

remaining 48 points became the maximum possible for compatibility

of adjacent land uses.

The criteria for the compatibility factor were altered considerably

after conducting the test cases. Instead of having four priority

levels as was the case in the original criteria presented in Table

7, penalty points were deducted from the maximum possible 48 points

for various compatibility problems (see pages 95 to 97, Chapter IV).

Lower penalties were applied for adjacent somewhat compatible uses

than for adjacent non-compatible uses. Lower penalties were also

applied if the parcel was greater than 100 acres. This was done

to account for the fact that a given extent of compatiblity problems

on the perimeter of a large parcel are likely to have less effect

than a similar degree of problems on a small parcel. In this way

the model does give some consideration to parcel size, even though

it was removed as a major factor.

Penalty points were also deducted from the compatibility score

if the parcel was within or adjacent to an urban growth boundary.

Those parcels within such boundaries have been designated as sites

for future urban growth. This designation reduces the likelihood

of continued long-term agricultural production on those lands. Parcels

adjacent to the urban growth boundary are not designated for future

urban growth, but are more likely to be affected by it than are

parcels more removed from the growth boundary. For this reason,
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a smaller penalty was applied to those parcels that are adjacent,

but not within an urban growth boundary.

The model developed through this research and testing will be

discussed in the next chapter.
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IV. THE AGRICULTURAL LAND EVALUATION MODEL

This chapter presents the agricultural land evaluation model

which was developed as a result of the research and tests previously

described. Specific criteria and procedures are provided in the

text for each step of the procedure, indicated by a box in Figure 6.

As an integral part of the system, worksheets (Tables 12, 13,14,and

15) are to be used for recording information and making calculations.

As much information as possible should be assembled before the

steps in the model are followed. Table 10 presents a list of required

information and possible sources. After the initial question regarding

commitment has been answered, the actual model is split into two parts:

the determination of the soil productivity score and the determination

of the compatibility score. It is recommended that the soil productivity

score be determined first, as this determination might affect the

outcome of the compatibility score. This can occur when, using specific

criteria, a portion of a parcel is determined to be not farmable.

Figure 7 provides information about a parcel of land that will be

used as an illustration throughout the presentation of the model. The

model ultimately yields three scores: one that ranges from 0-52

for soil productivity; one that ranges from 0-48 for compatibility of

adjacent land use; and an overall rating of agricultural suitability

that ranges from 0-100 points.
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Figure 6. The agricultural land evaluation model
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TABLE 10. INFORMATION REQUIRED TO UTILIZE THE AGRICULTURAL LAND
EVALUATION MODEL

Before beginning the evaluation process, as much of the following
information as possible should be assembled. An on-site visit may
be required to assess certain conditions such as surrounding land
use and soil drainage improvements.

Information Sources

1. Plat map of subject property
showing size of area and
surrounding parcels

2. Soil map of subject property
with corresponding legend

3. Tables of predicted yields
for all soil map units in
county

4. Data on acreages and cash
receipts generated by main
crops in county

5. Availability of irrigation
water

6. Drainage class of soils in
subject property

7. Status of artificial drainage
improvements

8. Nature of land use of adjoin-
ing parcels, e.g. rural
residential, commercial,
forestry, etc.

9. Location of nearest Urban
Growth Boundary for cities
over 2,500 population

1. County Assessor's office

2. Published Soil Surveys-
maps on file in SCS office

3. Published Soil Surveys-
unpublished data on file in
local SCS offices. Data from
same or similar soils in
nearby counties

4. County Extension Agent

5 Farmer/landowners and long-
time residents of the area -
Geology, Hydrology studies -
Water- Masters of Irrigation
Districts

6. Published Soil Surveys -
OR -1's - Local SCS or
Extension offices

7 Farmer/landowner - ASCS
office - SCS office

8. Farmer/landowner
On-site inspection

9. County Planning Office
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Rural
Residential

Use

Cn = Coburg silty clay loam (mod. well drained)
Da = Dayton silt loam (poorly drained)
HaC = Hazelair silt loam, 3-12% slopes (mod. well to

somewhat poorly drained)
VeB = Veneta silt loam, 2-7% slopes (mod. well drained)

Parcel Size: 69 acres

Location: Base of the Coast Range Foothills, Benton County

Major Use: Grass Seed Production

Irrigation: Water is available

Drainage: Surface ditches are present, but tile drains
could further improve drainage on all soils.
No tile drains have been installed.

Adjacent Land
Use: Rural residential - 50%

Commercial agriculture - 50%

Nearest Urban
Growth Boundary: 2 miles to the north

Figure 7. Data for Benton County Parcel 8 which will be used to
illustrate the operation of the model
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A. Determine Commitment to Other Uses.

Criteria:

1. Is the land developed with non-farm uses?

2. Has the land been irrevocably committed to non-farm use?

Example: Approval and recording of a subdivision upon

which construction has started

Procedure:

If the answer to either one of the above criteria is YES, do

not proceed further.

If the answer to both is NO, proceed with the agricultural land

evaluation.

Example:

The parcel of land presented in Figure 7 is not committed to

other uses.
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B. Determine Soil Productivity Score.

STEP 1. Assemble predicted yield information for all soils and

mapping units in the county.

In many cases this information can be obtained in the form of

predicted yield tables from the Soil Conservation Service (Table

11). If predicted yield tables have not been completed for a

county, use the most accurate source of information that is avail-

able. This may mean using tables for adjacent counties or

assembling a new table through consultation with extension agents,

soil scientists, farmers, and other professionals.

STEP 2. Select Index Crops.

Criteria:

A. Must be among those listed in predicted yield tables

B. Must either

1. Have been grown on at least 1,000 acres per year averaged

over the past three years
25

, OR

2. Have generated at least $1,000,000 of cash receipts

per year averaged over the past three years
25

.

Procedure:

Select two or three non-irrigated crops and two or three

irrigated crops according to the criteria above.

Example:

Of the crops listed in Table 11 for Benton County, three

irrigated crops--bush beans, sweet corn, and peppermint--and

25
This information can be obtained from county extension service

personnel.
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TABLE 11. Predicted average acre yields of principal irrigated and drgland crops under a high level of management
26

in Benton Lounty, Ore9o1T
[Absence of a yield figure indicates that the sod is not suited to the crop or that the crop is not ordinarily grown on the soil]

Soil

Irrigated crops Dryland crops

Bush
beans

Sweet
corn

Straw-
berries

Pepper-
mint

Pas-
ture

Al-
falfa

Spring I Winter
barley wheat

Bent-1 Sweet
grass cherries

Fil-
berts

Abiqua silty clay loam, 0 to 3 percent
slopes

Abiqua silty clay loam, 3 to 5 percent
Tiam
4

Tem
8

Dec.
5. 5

1.4a.
75 20

Tom
6

Cwt.
30

Be.
75

cwt.
4. 5

Tow.
3.0

Two
1- 0

slopes
Amity silt loam'

4
4

8
8

5.5 75
60

20
20

6 30
30

75
70

4, 5
4. 0

3.0 1.0
Apt silty clay loam, 3 to 12 percent slopes. 20 45 3. 5
Beshaw clay 12 20 3. 0
Bashes, silty clay loam 12 20 3. 0
Bellpine silty clay loam, 3 to 12 percent

slopes 17 50 3.01 2.0 .8
BeUpine silty clay loam, 12 to 20 percent

slopes 17 50 3.01 2.0 .3
Beilpine silty clay loam. 20 to 30 percent

slopes 17 50
Brenner silt loam' 18 15 35 3. 5
Briedwell gravelly loam, 0 to 7 percent

slopes 12 4 17 35 3. 0
Briedwell gravelly loam, 7 to 20 percent

slopes 17 as 3.0
Camas gravelly sandy loam 3 4 2.2 SO 12 3 12 20 3.0
Cbehelis silty clay loam 4.5 8 5. 5 90 20 8 35 80 4.5 3.5 1.0
Cloquet° silt loam 4.5 8 5.5 90 20 9 33 80 4.5 3.5 1.0
Coburg silty clay loam' 4 3. 0 75 20 7 30 75 4.0 2.5 1.0
Concord silt loam 2 16 17 I 55 3.3
Conser silty clay loam' 18 20 55 4. 0
Dayton silt loam 2 15 17 3.0,
Dixonviile silty clay loam, 3 to 12 percent

slopes 15 40 2.5 2.0 .4
Dixonville silty clay loam, 12 to 20 percent

slopes 13 40 2.5 2.0 .4
Dixonville silty clay loam, 20 to 30 percent

slopes 13 40
Dupes slit loam, 3 to 12 percent slopes. 20 40 4.0
Haselair silt loam, 3 to 12 percent slopes 17 40 3. 0
Haselair complex, 3 to 12 percent slopes 17 40 3.0
Haaelair complex, 12 to 20 percent slopes 17 40 3.0
Honeygrove silty clay loam, 3 to 12 percent

slopes 20 45 3. 5
Jory silty clay loam, 2 to 12 percent slopes 24 60 4. 0 3.0 .
Jory silty clay loam, 12 to 20 percent slopes 24 60 4. 0 3.0 .3
Jory silty clay loam, 20 to 30 percent slopes 24 60
Malabo° silty clay loam 4 8 4, 0 90 20 6. 5 33 75 4. 3 3.0 1.0
McAlpin silty clay loam' 4 8 3. 0 70 18 8 24 65 4.0 2.5 1.0
McBee silty clay loam' 4 Et 2. 5 70 19 5 24 63 3. 3 2.5 1.0
Nehalem silt loam- 18 4. 5 20 60 4. 0
Newberg fine sandy loam 4 8 5 90 18 7 24 60 3.0 3.0 1.0
Newberg loam 4 8 3 90 18 7.5 30 65 3. 5 3. 0 1. 0
PLilomath silty clay, 3 to 12 percent slopes 12 25
Pilchucit fine sandy loam 3.5 4.5 3.5 50 12 4 15 30 3. 0
Price silty clay loam, 3 to 12 percent slopes RO 50 4.0 2.5 .5
Price silty clay loam, 12 to 20 percent

slopes 20 50 4. 0 2.5 .5
PriceRitner complex, 20 to 30 percent

slopes 20 50
Salem gravelly loam 4 8 4.0 70 18 5.5 20 45 4. 0 2.5 .8
Veneta loam, loamy subsoil variant, 2 to

7 percent slopes 20 43 2.3 2.0 .7
Veneta loam, loamy subsoil variant, 7 to

20 percent slopes 20 43 2. 3 2.0 .7
Veneta loam, loamy subsoil variant, 20 to

30 percent slopes 20 45
Veneta silt loam, 2 to 7 percent slopes 17 20 60 3.0 2.3 1.0
Veneta silt loam, 7 to 20 percent slopes 17 20 80 4.0 2. 5 1. 0
Waldo silty clay loam' 18 20 50 4. 0
Wapato silty clay loam' 18 20 50 4. 0
Willamette silt loam, 0 to 3 percent slopes.. 4.5 8 5. 5 90 20 7 35 80 4. 5 3. 3 1 I. 0

26
Knezevich, 1975
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two non-irrigated crops--winter wheat and bentgrass--met the

criteria for selecting index crops using data from 1976 to 1978

(Benton County Extension Staff, 1979).

STEP 3. Determine Initial Soil Productivity Score. Use Worksheet

A, Table 12.

Procedure:

A. Enter the names of the index crops, both non-irrigated

and irrigated, on Worksheet A as has been done in Table 11.

B. Examine the predicted yield data for the entire county

and determine the maximum yield of each index crop.

Enter this yield on the bottom line of the worksheet.

C. Examine the soil map of the subject property and list

on the worksheet those map units that occur on the parcel

of land being evaluated. In Figure 7, four map units

are listed and these are recorded in Table 11.

D. Using the table of predicted yields, determine the yields

of the index crops for each map unit listed on the work-

sheet. Enter these yields in the upper left portion of

the appropriate box. Then calculate the percentage of

the maximum yield, and enter the percentage figures in the

lower right half of each box. If no yield data are given

for a specific crop on a specific soil, enter a dash in

the table. Dashes are ignored in the following calculations,

i.e. they do not count as zero yields.

E. Determine the productivity rating for each map unit,

based on all index crops, using the following criteria:



TABLE 12. WORKSHEET A: INITIAL SOIL PRODUCTIVITY SCORE

Subject Property: Example, Figure 7

Total Acres: 69

Owner:

Location: Base of Coast Range foothills, Benton County, Oregon

Yield Per Acre - - -_______
_

--------------- Percent of Maximum Yields
Productivity
Scores

Soil
Mapping
Unit

Irrigated Crops Non-Irrigated Crops All
Index
Crops (7)

Non-
Irrigated
Crops Only

(1)
Bush
Beans

(2)
Sweet
Corn

(3)
Pepper
mint

(4)
Winter
Wheat

(5)
Bentgrass

(6)

Dayton . --

7,,,,,,/

--' --

___,,,,

,/- --

3_29....-/'

67% 1 1

Hazelair

7'
40,------
,----

3.0 ---_ 1 1

Veneta
7,-- __

--,,./
_.,-.' --

60_,/
------- 75%

3:0,....-/-F-

- 67_%

__,------

_--------
2 2

Coburg 1,>9--'-892 .---- 100%

75/
..-." 837.

75 -----4.0
------- 94%

___----

------ 89% -----
3 3

.---- .---"-

,,,,./---- ____---------- ____._--------

__.------------'
--

,-
------------

_--

----

,--'

..,/

----
----

--

....7.,,

-- ,--`'-
-----

Maximum Per Acre
Yield

4.5

tons

,

8

tons
90

lbs.

80

Bu.

,

4.5
Cwt.

-

__.

8)
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4 points -two index crops must achieve the maximum

yield (100%) and the others must be within 80% of

the maximum.

3 points - one index crop must achieve the maximum (others

may be less than 80%); OR at least two yields must

be within 80% of the maximum.

2 points - one index crop must be within 80% of the

maximum; OR at least two yields must be within 60%

of the maximum.

1 point - at least one index crop must be within 60%

of the maximum.

0 point - no index crops have yields within 60% of

maximum.

Example: Coburg silty clay loam (Cn) has only one pre-

dicted yield at 100%, but all five are within 80% of

their respective maxima. Therefore the productivity

rating is 3.

F. Determine the productivity score for each map unit,

based on non-irrigated crops only, using the following

criteria:

4 points (most productive) - one index crop must

achieve the maximum yield (100%) and the others

must be within 80% of the maximum.

3 points - one index crop must achieve the maximum

(Others may be less than 80%); OR at least two

yields must be within 80% of the maximum.
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2 points - one index crop must be within 80% of the

maximum; OR at least two yields must be within

60% of the maximum.

1 point - at least one index crop must be within 60%

of the maximum.

0 points - no index crops have yields within 60% of

the maximum.

Example: Neither of the non-irrigated crops attain

100% on the Coburg soil, but both are above 80%. There-

fore the non-irrigated rating is also 3.

STEP 4. Begin filling out Worksheet B for determining final productivity

scores (Table 13) by listing the map units that occur in the subject

property in column number 1.

STEP 5. Irrigation Requirement

Criteria:

YES - if on Table 11 the productivity score based on all

index crops is higher than the productivity score based

on non-irrigated crops only.

NO - if the productivity score based on all crops is the same

as the productivity score for non-irrigated crops.

Procedure:

Evaluate each map unit listed in Table 13 and write YES

or NO in column 2.

Example:

Since the productivity scores are the same for all four

mapping units in the example, a NO is recorded for each.



TABLE 13. WORKSHEET B: DETERMINATION OF FINAL PRODUCTIVITY SCORE

Subject Property:

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Total Acres:

(12) (13)

,...

1P
00
0

-.1
,-.I P.
v-4 0.
0

CA *,i,

Irrigation "
H
>I
41
u
0 41

'CI P0 0
04 CA

Drainage :-.,

4,
.6-4

1:1 -IA
a) 4_1

4-1 U
4-4 0 W
-rI '0 P'CI 0 0
>7, fa. ti)

.I to
Ct 0.1

4-1 P

E-4 <

41
.-,

.0
W (4
8 a)

P
I., <

1-4
ca

4-I CD

o ,-.1
Eo 0

RI cfl
'I 4 0 W
0 54 1-1

41 0
?,,t, 1,-, ..tC

al 4-1

0 ..-I
0 ;>-4 -4
4., 4jP U0 0 41
0. -0 P0 0 0
3-1 1.4 CJ
P-1 P V)

'0
a)
P
1
cr

I:4

a,
.--i
..0
al

.--I

1
-.4

P
W

W 4.1
1:1 .1-J

0 a)
(..) ,_1

'V
a)
P

4-I
0
0'

I:4

'0
al

-0
f1
>
0
a

00
,-I

4.1
U
0

1:1

al

Da No -- 1 P Yes No 1.00 0 25 25 36.2 0

HaC No -- 1 S Yes No 0.50 0.50 12 12 17.4 0.09

VeB No -- 2 M Yes No 0.25 1.75 20 20 29.0 0.51

Cn No -- 3 M Yes No 0.25 2.75 12 12 17.4 0.48

69 69 100
TOTALS:

1.08

Land Use Weighting Factor

Soil Productivity Score

x 13

14
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STEP 6. Availability of Irrigation Water

Evaluate only for map units that have an irrigation requirement

(YES in column 2).

Criteria and Procedure:

A. The parcel has a developed water system - Enter YES in

column 3.

B. The parcel is not irrigated, but irrigation water is

available and could be developed provided that:

1. Water rights, if necessary, are available - Enter

YES in column 3.

2. Water rights, if necessary, are not available -

Enter NO in column 3.

C. Irrigation water is not available - Enter NO in column 3.

Example:

Since none of these four soils have an irrigation requirement,

dashes have been entered in column 3.

STEP 7. Productivity Score

Criteria and Procedure:

Use either the score for all index crops or the score for

non-irrigated crops, depending on the combination of responses

concerning irrigation.

Irrigation Enter productivity score for

Required Available

Yes Yes All index crops

Yes No Non-irrigated crops only

No All index crops
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Example:

Since there are no irrigation requirements, initial pro-

ductivity scores for all crops are used. Numbers from column

7 in Table 11 are directly transferred to column 4 in Table

13.

STEP 8. Drainage Requirement

Criteria and Procedure:

Determine the soil drainage class, then enter responses

in columns 5 and 6 as follows:

Drainage Class Code Letter (5) Requirement (6)

Excessively X No

Well W No

Moderately Well M Yes
27

Somewhat Poorly S Yes

Poorly P Yes

Very Poorly V Yes

Some soils list two drainage classes, i.e. moderately well

to somewhat poorly drained. Enter the code letter and drain-

age requirement only for the more limiting drainage class.

Example:

Series descriptions for these four soils indicated that

Dayton is poorly drained, Hazelair is moderately well to

somewhat poorly drained, Veneta is moderately well drained

and Coburg is moderately well drained. Code letters that

correspond to these drainage classes have been entered in

27
Consult with County Soil Scientist or Soil Conservation Service

personnel for exceptions.
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column 5. In Benton County, both Veneta and Coburg,

though moderately well drained, respond favorably to drainage,

so a requirement is indicated for all soils in column 6.

STEP 9. Has Adequate Artificial Drainage Been Provided?

Evaluate only for soil mapping units that have a drainage

requirement. Generally, appropriately spaced tile lines will be

required to provide maximum crop adaptability except on some poorly

drained pockets in the foothills or in some areas along the coast.

Criteria and Procedure:

If more than one of the following apply, enter YES in

column 7 only if all appropriate measures are installed.

A. If appropriately spaced tile lines are required and:

1. They are installed - enter YES in column 7.

2. They are not installed - enter NO in column 7.

B. If surface drains and ditches are required and:

1. They are installed - enter YES in column 7.

2. They are not installed - enter NO in column 7.

C. If dikes, tidegates, pumping stations or other means

of providing suitable outlets are required and:

1. They are installed - enter YES in column 7.

2. They are not installed - enter NO in column 7.

Example:

As tile lines are required and have not been installed in

any of the four mapping units in the example parcel, NO's

have been entered in column 7, Table 13.
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STEP 10. Drainage Modification

Criteria and Procedure:

The productivity scores in column 4 assume that adequate

drainage has been provided. If it has not, the scores must

be lowered according to the severity of the drainage problem.

Select the appropriate modification for each mapping unit

and enter in column 8, Table 13.

Code Letter Required Provided Deduction

M Yes No 0.25

S Yes No 0.50

P Yes No 1.00

V Yes No 1.50

All other combinations 0.00

Example:

As adequate drainage has not been provided for any soil in

the example parcel, deductions are required for all of them.

The deduction is 0.25 for Coburg and Veneta, 0.50 for Hazelair

and 1.00 for Dayton.

STEP 11. Modified Productivity Scores

Procedure:

Subtract column 8 from column 4 and enter in column 9.

Example:

For Da, 1 - 1.00 = 0; for HaC, 1 -0.50 = 0.50; for VeB,

2 - 0.25 = 1.75; for Cn, 3 - 0.25 = 2.75.
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STEP 12. Total Acres

Procedure:

From the soil map of the subject property, determine the number

of acres of each mapping unit. Use a planimeter, dot grid, or

some other method to measure the area of each delineation. Enter

the total number of acres of each mapping unit in column 10. The

sum overall mapping units, at the bottom of column 10, should be

the same as the total acreage figure for the subject property.

Example:

The total acreage mapped in each of the four soils was as

follows: Da = 25 acres; HaC = 12 acres; VeB = 20 acres;

Cn = 12 acres.

STEP 13. Farmable Acres

Usually this will be the same as the total acres in column 10.

Occasionally, however, part of a parcel must be excluded if it is

definitely non-farm land. An example of this situation is the

case where a parcel is located in a narrow valley and consists

of productive alluvial bottomland soils as well as very steep,

class VII hill soils that have always been forested. In this

case, the steep forested slopes would be excluded as non-farm

land.

Criteria:

Land Capability Class I - IV soils - Include

Land Capability Class V, VI, and VII soils

A. Include if land is or has been used for farming or

ranching
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B. Exclude if land is and has been used for forestry

Land Capability Class VIII - Exclude

Procedure:

If any land within any soil map unit is to be excluded,

determine the number of acres to be excluded, and subtract

from the corresponding total in column 10. Enter the

balance in column 11.

Example:

There are no exclusions in this parcel, so the figures

in column 10 are transferred directly to column 11.

STEP 14. Percent of Total Farmable Acres

Procedure:

For each mapping unit, divide the number of farmable

acres in column 11 by the total farmable acres shown at

the bottom of column 11. Enter the result in column 12

as the nearest whole number percentage.

Example:

For Dayton,

for Veneta,

25/69

20/69

=

=

36.2%;

29% ;

for Hazelair, 12/69

for Coburg, 12/69 =

=17.474

17.4%.

STEP 15. Proportioned Productivity Ranking

It is necessary to determine a weighted average productivity

for the entire property, taking into consideration the differences

in productivity among the different soils and the relative

amounts of each different soil.

Procedure:

For each mapping unit, calculate the proportioned productivity
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score from the following formula:

Column 13 = Column 9 x Column 12
100

Round off the result to two decimal places and enter in

column 13.

Example:

The proportional productivity score for Coburg silty clay

loam is: 2.75 x 17.4
= 0.48

100

STEP 16. Soil Productivity Score

Procedure:

Add the numbers in column 13 and enter the total at the

bottom of the column. This total should be between 0

and 4.00.

Example:

The sum of the individual proportioned productivity scores

is 1.08 i.e. the weighted average productivity of the

parcel, on a scale of 0 to 4, is 1.08. Multiplying by

13 converts the weighted average to 14 on a scale from

0 to 52. Enter the result in the bottom right hand corner

of Table 13 and in the appropriate place in Table 15. This

is the Soil Productivity Score that, when combined with

the compatibility score, formulates the overall Agricultural

Land Rating. Multiplying by 13 simply scales the soil

productivity ranking upward so that the final Agricultural

Land Rating is between 0 and 100.
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C. Determine Land Use Compatibility Score

Agricultural land wholly surrounded by agricultural land has

essentially no adverse impact associated with vandalism, noise,

dust, spray drift, etc. Such land would receive the full value

of 48 points in the model. To the extent that nearby non-farm

uses constrain agricultural operations, the full value of 48 points

is reduced according to the severity of the impact. Compatibility

data are entered on Worksheet C (Table 14).

STEP 1. Types of Adjacent Land Use

For the county as a whole, prepare a list of types of land

use and the relative compatibility of each when adjacent

to land used for commercial agriculture. The following list

can be used as is or modified with appropriate local information.

Type of Land Use Relative Compatibility

Commercial Agriculture Yes

Forestry Yes

Water Bodies Yes

Public parks, golf courses, Somewhat
cemeteries

Sand and gravel Somewhat

Commercial, Industrial Somewhat

Rural residential Somewhat

Urban residential No

STEP 2. Length of Boundary

Procedure:

Measure the total length of the boundary of the subject

property on either the plat map or the soil map. Consider



TABLE 14. WORKSHEET: DETERMINATION OF LAND USE COMPATTBIllTY SCORE

Subject Property: Example, Figure 7

Total Length of Boundary: 15.5 inches

(l) (2) (3) (4) (5)

Adjacent Land Use

Portion of Boundary that is
Non- Somewhat

Cowie tible

Length

0 0

Compatible

Length

7 3/4"

Penalty

(6) (7)

Urban Crowth Boundary

Adjacent
or

Within

Penalty

(8) (9)

Total Penalty

(Co 1 UM IIS 5+7 )

Compatibility

Score

(48-Column 8)

50 12 0 12 36
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any non-farmable land excluded in the total size determination

for soil productivity as adjoining lands, and include

in your boundary measurements the boundaries with these

exclusions. Record the total length at the top of Worksheet

C. Units of inches or centimeters are fine, according

to whatever device is used for the measurement.

Example:

The perimeter of the example (Figure 7) measures 15.5

inches.

STEP 3. Character of Boundary

Procedure:

Measure the length of the boundary (if any) that adjoins

totally non-compatible uses and enter in column 1. Divide

by the total length and enter in column 2 as the nearest

whole number percent. Measure the length of boundary

(if any) that adjoins somewhat compatible uses and enter

in column 3. Divide by the total length and enter in

column 4 as the nearest whole number percent.

Example:

There is no adjacent non-compatible use, but rural residential

housing on two sides of the parcel constitutes a somewhat

compatible use along 50% of the perimeter.

STEP 4. Adjacent Land Use Penalty

Procedure:

Calculate the deduction for other than fully compatible

land uses according to the following formulas and enter
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in column 5.

A. For parcels smaller than 100 acres,

Penalty = percent non-compatible x 48 +
100

percent somewhat compatible x 24
100

OR

Column 2 x 48 + Column 4 x 24

B. For parcels larger than 100 acres,

Penalty = percent non-compatible x 0.8 x 48 +
100

percent somewhat compatible x 0.4 x 48
100

OR

Column 5 = (Column 2 x 0.8 x 48) + (Column 4 x 0.4 x 48)

Example:

In the case of the example (Figure 7))which is smaller

than 100 acres, this calculation results in a compatibility

x
score of twelve points (Table 14). Penalty - (010048)

( 50 x 24)
12

100

STEP 5. Urban Growth Boundary

Criteria and Procedure:

If all or part of the property is adjacent to or within

the urban growth boundary, write "adjacent" or "within"

in column 6, as appropriate.

Example:

The example is located two miles from the nearest urban

growth boundary (Figure 7), so neither term is recorded
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in column 6, Table 14.

STEP 6. UGB Penalty

Criteria and Procedure:
Enter in Column 7

Cities over 2500 Cities under 2500
in population in population

Location in comparison
to UGB

Neither adjacent nor
within 0 0

Adjacent but not within 9 0

Within, all or in part 18 12

Example:

A zero is recorded in column 7 for the example, Table 14.

STEP 7. Total Penalty

Procedure:

Add the penalties in columns 5 and 7. Enter the sum in

column 8.

Example:

For the example, the total penalty is 12 points.

STEP 8. Land Use Compatibility Score

Procedure:

Subtract the total penalty in column 8 from the fully

compatible value of 48. Enter the difference in column

9, Table 13 and on Table 15.

Example:

For the example, the land use compatibility score is:

48-12 = 36 points.
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TABLE 15. WORKSHEET: TOTAL AGRICULTURAL LAND SCORE

The agricultural land rating for a parcel is the sum of the soil productivity
score and the land use compatibility score.

Subject Property: Example, Figure 7

Soil Productivity Score 14

Land Use Compatibility Score 36

Total Agricultural Land Score 50
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D. The Agricultural Land Score

The total score reflects the agricultural suitability of a

parcel of land and is the sum of the two component scores, as

shown in -Table 15. The model has value not only to indicate a

parcel's relative position on a scale of 100, but also because

the distribution of points between the two components has interpretive

significance. These attributes will be discussed more fully in

Chapters V and VI.

The next chapter will present a discussion of the measures

taken to insure the validity of the model and the results of that

validation process.
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V. VALIDATION OF THE MODEL

Following development of the model, data were collected to

both validate the model and to obtain additional information to

fine tune it. Parcels of land were selected as representative

of predetermined situations regarding soil productivity and extent

of urban growth pressure. If the model provided results compatible

with these predetermined conditions, then validation was achieved.

A. Procedures in Data Gathering

Six counties (Table 16) were selected for inclusion in the

validation process based on four criteria: location, existence

of growth pressures threatening an important agricultural base,

diversity of agricultural conditions, and availability of soils

data.

All six counties are located west of the Cascades (Figure

8). In Oregon the Cascades form a natural boundary. The area

to the west, unlike that to the east, is generally marked by high

rainfall, moderate temperatures, and acid soil pH conditions.

It is also the site of the majority of the state's population

and the majority of its best agricultural land. Hence, most of

the state's land use conflicts take place in counties west of

the Cascades.

Clackamas, Marion, and Lane Counties were chosen because

they are near major urban centers such as Portland, Salem, and

Eugene, and it is in these areas that the agricultural land base

is most threatened by urban growth. Jackson and Tillamook Counties

were selected because the dominant types of agriculture in these



TABLE 16. STATISTICAL DATA FOR SIX WESTERN OREGON COUNTIES

County

Climatic Data for the
Agricultural Portions of

the Counties28 Count Population29 Largest Incorporated
Name

City
29

1978 PopulationAverage
Annual
Precipitation

Average Annual
Frost-Free

Days
1978

% Increase
Since 1970

Benton 40 215 68,800 28 Corvallis 40,500

Clackamas 36 180 -250 220,000 32 Lake Oswego 21,700

Jackson 19 105-120 124,000 32 Medford 39,500

Lane 40 220-250 262,300 23 Eugene 103,500

Marion 41 180-212 187,300 24 Salem 90,000

Tillamook 88 182 20,000 10 Tillamook 4,300

28
Oregon State University Extension Service a separate Resource Atlas has been published for each county in

Oregon.
29

Oregon Department of Economic Development, 1979 - Economic information for each of Oregon's counties is
available in separate publications.
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counties are different from Willamette Valley agriculture. Their

inclusion assures a diversity in agricultural conditions west

of the Cascades. Benton County was selected because of the rapid

urban growth around Corvallis and because of its location close

to the Oregon State campus. This location meant that research

techniques could be developed and refined without traveling large

distances. The Soil Conservation Service (SCS) has published

soil survey reports for Benton, Tillamook, and Marion Counties,

while the needed soils data for the other three counties were

available through local SCS offices or through other publications

available in the Oregon State University Soil Science Department.

In each county the goal was to study at least six parcels

of land representing the following situations:

1. Highly productive soils with little growth pressure

2. Highly productive soils with heavy growth pressure

3. Moderately productive soils with little growth pressure

4. Moderately productive soils with heavy growth pressure

5. Soils with relatively low productivity and little growth

pressure

6. Soils with relatively low productivity and heavy growth

pressure

County extension agents or Soil Conservation Service personnel

were able to identify parcels of land that met their interpretations

of these six situations. No limitations were placed on the type

of farming practiced or the size of the property; hence, a wide

range of both parcel sizes and farming practices was obtained.
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The exact size and location of each parcel studied were obtained

from the county assessor's offices. Copies of plat maps were

made so that the character of adjacent land use could be identified.

Soil maps of each parcel were obtained from the Soil Conservation

Service, as well as, in some cases, information on drainage or

irrigation improvements. Maps showing the location of approved

or proposed urban growth boundaries (UGB's) were obtained from

county planning offices. Information on cash receipts and total

acreage for each crop in the county needed for the identification

of index crops was obtained from the county extension service.

Finally, an on-site inspection was made of each parcel. Surrounding

land uses were mapped, irrigation or drainage situations noted,

cropping practices recorded, photographs taken, and landowners

interviewed if possible. After all data had been gathered, the

steps presented in the model were followed in rating each parcel.

Data summaries are presented in tables 17 through 22, while the

raw data are available in the Oregon State University Soil Science

Department.

B. Results from Benton County

Benton County extends from the Willamette River westward

into the mountains of the Oregon Coast Range. The county has

a temperate climate with mild wet winters, warm dry summers, and

a long growing season (Table 16). The main valley, low foothills,

and small valleys in the Coast Range are used for the production

of various agricultural crops such as grass seed, small grains,

livestock and hay, Christmas trees, vegetables, tree fruits and
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berries, and specialty crops (Benton County Extension Staff, 1979).

The most intensively farmed soils in the county are those

of the Chehalis-Newberg-Cloquato association located on the bottom

lands of the Willamette River. They are characterized by being

generally well-drained, having slopes of less than seven percent,

and by being flooded periodically. Major crops grown

onthese soils include mint and vegetables.

Between the bottomlands and the foothills of the Coast Range

is a series of terraces, each with a characteristic soil association.

The lower terrace has mainly well and moderately well-drained

soils of the Malabon-Coburg association. It is of limited extent

in southern Benton County, but the soils are suitable for the

production of a wide variety of crops. The higher terrace is

broader and of greater extent. Areas near the Willamette River,

or that are somewhat incised and have slightly undulating topography,

are dominated by moderately well and well-drained soils of the

Woodburn-Willamette association. These soils are also suitable

for the production of a wide variety of crops. Where the terrace

is broad and flat, however, high water tables persist for long

periods, and the soils are dominantly of the poorly or somewhat

poorly drained Dayton-Amity association. These soils are used

mainly for the production of ryegrass seed.

There are three foothill associations that are commonly used

for agricultural purposes. The Dixonville-Philomath association

consists of moderately deep, well-drained silty clay loams and

shallow well-drained silty clays that formed in colluvium from
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igneous rocks. Agricultural use of these soils includes grass

seed, pasture, hay, and small grain production. The Jory-Bellpine

association consists of deep and moderately deep, well-drained

silty clay loans that formed in colluvium from mixed igneous and

sedimentary rock. These soils are used agriculturally for small

grains, grass seed, orchards, hay, pasture, and Christmas tree

production. The Hazelair-Veneta association consists of moderately

deep, moderately well-drained to somewhat poorly drained silt

loans and deep, moderately well drained to well-drained silt loans

that formed in colluvium from sedimentary rock. Agricultural

use of these soils includes small grain, grass seed, hay, and

pasture production (Knezevich, 1975).

The Knappa-Nehalem soil association consists of well and

moderately well-drained soils in alluvium deposited along the

major drainageways of the Coast Range. These soils are used for

pasture and some cultivated crops such as beans, berries, small

grains, and nuts (Corliss, 1973).

Corvallis, the largest incorporated city in Benton County,

has been the center of a rapid population growth during the 1970's

(Table 16). This urban growth pressure has resulted in major

conflicts between urban and agricultural uses of land to the north

and south of Corvallis and to the south of the neighboring city

of Philomath.

Application of the model to parcels of land in Benton County

yielded data shown in Table 17. Also shown are the predetermined

situations that each parcel represents. The two highest scoring



Parcel
Number

Parcel.

Size (Acres
rounded)

TABLE 17.

Major
Agricultural.

Use

BENTON COUNTY STUDY RESULTS

Soil

Productivity Compatibility
Score Score

Total
Score

Predetermined Situations
Soil

Productivity
Growth
Pressure

1 110 Sweet Corn 48 48 96 High Low

2 150 Mint 47 48 95 High Low

3 162 Hay/Livestock 41 45 86 Moderate Low

4 94 Hay/Livestock 32 44 76 Moderate Low

5 75 Small Grains 40 34 74 High High

6 166 Livestock 26 39 65 Moderate nigh

7 75 Christmas Trees 19 45 64 Low Low

8 69 Grass Seed 14 36 50 Low High
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parcels (Numbers 1 and 2) are the most removed from the Corvallis

growth area and are located on the very productive bottomland

soils of the Willamette Valley. Both were determined a priori to

be examples of highly productive soils with little growth pressure.

The model shows very well that these are indeed parcels of land

with excellent soils (48 and 47 points out of a maximum of 52)

and no compatibility problems (maximum scores of 48). Hence these

parcels have excellent agricultural value and are worthy of efforts

to ensure that they remain in agricultural use. Parcels 3 and

4 are also located far from Corvallis, but on alluvial soils in

the Coast Range. Their total scores are a little lower mainly

because the soils are not quite as inherently productive. This

results partially from a limitation on total heat units and partially

from the presence of some poorly drained or somewhat poorly drained

soils such as Hebo silty clay loam, Brenner silt loam, or Chitwood

silt loam. The compatibility scores are a few points lower due

to the presence of a few rural residential adjacent land uses,

but these do not seriously interfere with the agricultural use

of the land. Hence the model again shows that these parcels have

a relatively high agricultural value, but not as high as Parcels

1 and 2. This is in perfect agreement with the fact that Parcels

3 and 4 were determined a priori to be examples of moderately

productive soils with little growth pressure. Parcel 5 is located

on the periphery of Corvallis and consists predominately of the

somewhat poorly drained Amity silt loam. The soil productivity

score is still relatively high (40 points) because adequate drainage
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has been provided. Fifty-seven percent of the parcel boundary

adjoins rural residential uses, and the model reflects the adverse

impact on the agricultural use of the parcel by lowering the compatibility

score from 48 to 34. Again this is in substantial agreement with

the fact that this parcel was selected a priori to represent the

situation of highly productive soils with heavy growth pressure.

Parcels 6 and 7 are located in the foothills of the Coast Range.

The portion of Parcel 6 that is used for agriculture consists

mainly of deep, moderately well-drained to well-drained soils

on moderately steep (7-20%) slopes. Parcel 7, by contrast, contains

a large area with slopes of 20-30% and some acreage of poorly

drained Waldo silty clay loam. As a result, Parcel 7 has a lower

soil productivity score than does Parcel 6 (19 versus 26 points).

Parcel 6 has a somewhat lower compatibility score than does Parcel

7 (39 versus 45 points) due to a greater boundary contact with

rural residential land uses. These scores are in agreement with

the fact that Parcel 6 was determined a priori to be an example

of moderately productive soils with heavy growth pressure and

Parcel 7 an example of soils with relatively low productivity

and little growth pressure. Parcel 8 has a low soil productivity

score (14 points). It is located at the base of the foothills

and consists largely of poorly drained to somewhat poorly drained

soils such as the Dayton and Hazelair silt loams. Adequate artificial

drainage has not been provided. Rural residential land uses are

situated on two sides of the parcel resulting in a compatibility

score of 36 points. These results are in agreement with the predetermined
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situation for Parcel 8: soils of relatively low productivity with

heavy growth pressure.

C. Results from Clackamas County

Clackamas County is located in the northern Willamette Valley and

extends from the Willamette River eastward to the crest of the Cascades.

The temperate climate is characterized by moderately warm dry summers,

mild wet winters, and a long growing season (Table 16). Agricultural

land use includes the production of horticultural and specialty crops,

small grains, grass seed, livestock and dairy, and Christmas trees

(Clackamas County Extension Staff, 1978).

The most productive and intensively cropped agricultural soils

in the county have formed in the alluvial deposits of the Willamette

River or its tributaries such as the Tualatin River, the Clackamas

River, or the Molalla River. Soils of the McBee-Chehalis-Cloquato

association are found where the deposits are of recent alluvium. These

soils are moderately well drained and well-drained silty clay loams,

and well-drained silt loams. Soils of the Hillsboro (well-drained

loam) association are found in old alluvial deposits, while the soils

of the Woodburn-Willamette (moderately well and well-drained silt loams)

association are found in lacustrine deposits. These soils occur on

terraces and have nearly level to moderately steep slopes. Where these

old alluvial terraces are broad and level, the poorly drained to somewhat

poorly drained silt loams of the Concord-Clackamas-Amity association

are found. The better drained soils are used for horticultural or

grain crops, while the more
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poorly drained soils are used primarily for grass seed or pasture

production.

Areas dominated by well to somewhat poorly drained soils

on gentle to very steep low hills and high terraces are used largely

for livestock, grass seed, and Christmas tree production. Soils

of the Jory-Cazedero association are mainly well-drained silty

clay loams that formed in igneous parent material. The Cazedero-

Saum association includes mostly well-drained silt loam soils

that formed over weathered gravel. The Cascade association includes

somewhat poorly drained silt loam soils with a fragipan at depths

of from 20 to 30 inches. The Bornstedt association consists of

moderately well-drained silt loam soils on nearly level to moderately

steep slopes (Soil Conservation Service, 1970).

During the 1970's there has been a particularly rapid population

growth in the northwestern part of Clackamas County, which is

adjacent to Portland. Much of this land consists of foothills

with fragipan soils whose main agricultural use is for pasture

and hay production. Urban growth has moved southward, however,

into the productive lands near the Willamette River. This has

resulted in major land use conflicts between agriculture and residential

development.

Table 18 shows the results of the application of the model

to parcels of land in Clackamas County which were selected a

priori to represent one of the six combinations of soil productivity

and extent of growth pressure. Parcels 1 and 2 were selected

as examples of highly productive soil with little growth pressure.



Parcel
Number

Parcel
Size (Acres
rounded)

TABLE 18.

Major
Agricultural
Use

CLACKAMAS COUNTY

Soil
Productivity

Score

STUDY RESULTS

Compatibility
Score

Total.

Score

Predetermined Situations
Soil
Productivity

Growth
Pressure

1 72 Sweet Corn 52 45 97 High Low

2 235 Ornamentals 46 48 94 High Low

3 271 Grass Seed 30 48 78 Moderate Low

4 9 Horticulture 39 38 77 High High

5 55 Crass Seed 26 48 74 Moderate Low

6 33 Fruit Trees 52 16 68 High High

7 103 Christmas Trees 18 43 61 Low Low

8 20 Livestock 3 27 30 Low High
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Parcel 1 is located entirely on very productive, adequately drained

Woodburn and Willamette silt loamy. The soil productivity score

was the maximum possible (52 points). Only 14% of the parcel

boundary was in contact with rural residential land uses which

resulted in a relatively high compatibility score of 45 points.

Parcel 2 consisted largely of McBee, Cloquato, and Woodburn soils

for which adequate artificial drainage has been provided. The

high productivity of these soils is reflected by a productivity

of 46 points. All adjacent parcels of land are used for agriculture,

so the compatibility score was the maximum 48 points. The results

of applying the model to Parcels 1 and 2 are thus in agreement

with the predetermined situations that they were selected to represent.

Parcels 3 and 5 have no compatibility problems and are situated

largely on old alluvial or colluvial soils on high terraces at

the base of the Cascade foothills. The application of the model

produced scores for both these parcels that agree with their a

priori selection as examples of moderately productive soils with

little growth pressure. Parcels 4 and 6 were selected as examples

of highly productive soils with heavy growth pressure. The results

obtained from applying the model to Parcel 6 showed that the soils

were in fact very productive (52 points) and that growth pressure

was heavy (16 points). The soil productivity score for Parcel

4 (39 points) was lower than expected. This occurred because

the parcel was mapped entirely as Hillsboro fine loamy variant,

and available data for this soil showed yields that were not

quite high enough to qualify the soil for the largest initial
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productivity score of four points
30

. As a result, the Hillsboro

soil was given an initial productivity score of three points,

which when multiplied by the weighting factor of 13 resulted in

the final soil productivity score of 39 points. In the application

of the model, the effect of slightly lower yields thus may be

exaggerated when a parcel consists entirely of one soil map unit.

This situation occurs mainly when very small parcels are analyzed.

Reduction of the compatibility score for Parcel 4 from 48 to

38 points was the result of rural residential land uses on 40%

of the parcel's boundary. This does reflect the presence of heavy

growth pressure as expected. Parcel 7 consisted largely of moderately

well-drained (Bornstedt) to somewhat poorly drained (Clackamas)

soils for which adequate drainage had not been provided. The

presence of rural residential housing on 26% of the parcel boundary

led to a slight reduction of the compatibility score to 43 points.

The scores do correspond well with the a priori selection of Parcel

7 as an example of relatively low soil productivity and low growth

pressure. Parcel 8 consisted entirely of Cascade soils on 8-

30% slopes. The parcel is also located within the Portland urban

growth boundary and has some adjacent rural residential housing.

The resulting low productivity (3 points) and compatibility (27

points) scores are in agreement with the predetermined situation

that Parcel 8 was chosen to represent: low productivity with

heavy growth pressure. In Clackamas County no example of the

moderately productive soils with heavy growth pressure was included

30
See criteria for initial productivity scores, page 81 , and Worksheet

A, page 82.
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in the study.

D. Results for Jackson County

Jackson County is located in southwestern Oregon. The Rogue

River Valley, which is the location of most of the county's agricultural

land, runs through the center of the county, with the Klamath

Mountains to the southwest and the Cascades to the northeast.

Jackson County experiences mild wet winters and hot dry summers

with less annual precipitation and a shorter frost-free season

than is found in the other counties studied (Table 16). Agricultural

land use includes the production of pears, livestock and dairy,

grass seed, small grains, and hay (Jackson County Extension Staff,

1978).

Well-drained productive soils such as Medford silt loam,

Evans loam, and Coleman loam have formed in alluvial materials

deposited along the Rogue and Applegate Rivers. These soils are

used for grass seed, pear, truck crop , and forage production.

The somewhat excessively drained Newberg fine sandy loam, which

has formed in recent alluvium, is suitable for irrigated production

of truck crops, orchards and forage. The Kubli loam

soil also formed from alluvial materials, but it is somewhat

poorly drained. It is used typically for irrigated pasture, hay,

or grass seed production. Well-drained soils that have formed

in colluvium from sandstone and basalt include Debenger loam and

Brader loam. Most of these soils are used for

pasture and rangeland. Heavy clay Vertisols or vertic intergrades,

such as Carney clay, Coker clay, or Cove clay, have formed from

alluvium and colluvium and are widely used for pear or pasture
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production (Power and Rother, 1969).

Total county population grew thirty-two percent during the

1970's (Table 16). Scattered home development is occurring throughout

the Rogue River and Applegate River valleys leading to frequent

conflicts between agricultural and residential land uses.

Table 19 presents the study results for Jackson County. Parcel

1 which has the highest total score (95 points) is located several

miles from any residential development and is on productive bottomland

next to the Rogue River. The total score of 95 points that this

parcel receives reflects the importance of keeping this parcel

in agricultural production and is in agreement with its a priori

selection as an example of highly productive soils with little

urban growth pressure. Parcels 2, 4, and 5 were all selected

beforehand as examples of situations with little growth pressure.

This is accurately reflected by the relatively high compatibility

scores of 42 points or more that all three are given. Reductions

from the maximum of 48 points are due to the presence of some

adjacent rural residential housing. The presence of productive

soils such as Evans loam in Parcel 2 is balanced by the presence

of a large area of soils with slopes of 7-20%, leading to an overall

soil productivity score of 33 points. This is in agreement with

its predetermined selection as an example of moderately productive

soil. The soil productivity scores of Parcels 4 (23 points) and

5 (17 points) are much lower due to the presence of poorly drained

or shallow soils. Both of these parcels were chosen beforehand

as having low soil productivity. Parcel 3 was described as having



Parcel.

Number

Parcel
Size (Acres
rounded)

Major
Agricultural
Use

TABLE 19. JACKSON COUNTY

Soil

Productivity
Score

STUDY RESULTS

Compatibility
Score

Total.

Score

Predetermined Situations
Soil
Productivity

Growth
Pressure

1 45 Crass Seed 47 48 95 High Low

2 266 Dairy 33 45 78 Moderate Low

3 35 Crass Seed 31 37 68 High High

4 60 Livestock 23 43 65 Low Low

5 195 Livestock/Hay 17 42 59 Low Low

6 250 Pear Orchard 24 35 59 Low High

7 70 Pear Orchard 28 19 47 Moderate High

8 45 Pear Orchard 25 20 45 Low High
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highly productive soils yet scored only 31 points. This discrepancy

resulted from the fact that the parcel is located on an alluvial

area consisting generally of productive soils, but the parcel

itself consisted largely of somewhat poorly drained Kubli loam.

The lowered compatibility score of 37 points was due to the parcel's

location adjacent to an urban growth boundary and to some rural

residential land uses. It therefore is in accord with its a priori

choice as a parcel with heavy growth pressure. Parcels 6, 7,

and 8 were also chosen as examples of agricultural land with heavy

growth pressure. The growth pressure is reflected by the fact

that the compatibility scores for all three parcels have been

substantially reduced below 48 points. Parcel 8 is within an

urban growth boundary while Parcels 6 and 7 are adjacent to urban

growth boundaries. All three are adjacent to both urban and rural

residential land uses. The soil productivity scores for Parcels

6 (24 points), 7 (28 points) and 8 (25 points) are nearly the

same. Carney clay and other poorly drained soils make up large

portions of Parcels 6 and 7, while a large portion of Parcel 8

is on slopes of greater than 7%. Parcels 6 and 8 accurately reflect

their selection as examples of parcels with relatively low productivity.

Parcel 7 was selected as an example of a parcel with moderately

productive soils. It did score higher than Parcels 4, 5, 6, and

8 which were selected for their low soil productivity, but not

much higher. Parcels 7 and 8 in particular had limited value

for continued agricultural use both because the soils are relatively

poor and because of the unfavorable land use settings. This is
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precisely what the model shows by the very low overall scores.

E. Results from Lane County

Lane County is located approximately halfway between the

northern and southern borders of the state. It extends eastward

from the Pacific Ocean to the crest of the Cascades. The Willamette

Valley portion of the county, where most of the county's agriculture

is located, has a temperate climate with wet mild winters, dry

summers, and a long frost-free growing season (Table 16). Agri-

cultural land use includes the production of small grains, grass

seed, peppermint, filberts, vegetables, Christmas trees, and livestock

and dairy (Lane County Extension Staff, 1978).

Lane County has large areas of productive soils in the Chehalis-

Newberg-Cloquato association which formed in recent alluvium of

the Willamette River. Large areas of the Malabon-Salem soil association

are found on a relatively young terrace surface in the Willamette

Valley. Soils in both the Chehalis-Newberg-Cloquato and Malabon-

Salem associations are used for a wide variety of crops that are

commonly irrigated. Moderately well-drained Coburg silty clay

loam and poorly drained Awbrig silt loam soils occur in broad

areas of swell and swale topography in the western part of the

Valley. Much of this area is used for grass seed or pasture production.

The flood plains of minor tributaries of the Willamette River

such as Spencer Creek have clayey, poorly drained Waldo and Bashaw

soils. The main agricultural use of these soils is for pasture

production. Soils found on the gently sloping foothills surrounding

the Willamette Valley include Chehulpum silt loam, Dixonville silty
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clay loam, and Philomath silty clay. These soils are used mainly

for pasture, hay, grass seed or small grain production. Hazelair

silt loam, Dupee silt loam, and Panther silty clay loam are clayey

soils with restricted drainage that are found on lower slopes

and in upland swales. They are typically used for pasture production.

Veneta soils are deep moderately well-drained to well-drained

silt loams occurring on western Willamette Valley terrace remnants.

They are used mainly for small grain, pasture, grass seed and

hay production (Simonson and Norgren, 1969).

Conflicts between agricultural and urban land uses are common

in much of the county, but are especially acute in the well-drained

productive terraces along the Willamette River near the urban

fringes of Eugene and Springfield, and in some of the foothills

where landowners want to subdivide marginal farmland.

The study results for Lane County are presented in Table

20. Parcels 1, 4, and 6 were all chosen as examples of land with

highly productive soils. All three do in fact have high soil

productivity scores. Parcels 3, 5, and 7 were selected as examples

of land with low soil productivity and all three have very low

soil productivity scores due to restricted drainage, shallowness,

or steepness of slope. Parcel 2 was the only example in Lane

County that was selected for moderately productive soils. The

soil productivity score of Parcel 2 does fall in between the scores

obtained for parcels in the other two groups. Parcels 1, 2, 3,

and 7 were chosen as examples of low growth pressure and the model

shows this, as all four have high compatibility scores. Parcels



Parcel
Number

Parcel
Size (Acres
rounded)

Major
Agricultural
Use

TABLE 20. LANE COUNTY STUDY RESULTS

Soil
Productivity Compatibility

Score Score
Total
Score

Predetermined Situations
Soil
Productivity

Growth
Pressure

1 110 Mint/Filberts 48 45 93 High Low

2 482 Mint/Grass Seed 24 47 71 Moderate Low

3 77 Grass Seed 13 48 61 Low Low

4 19 Strawberries 45 9 54 High High

5 98 Dairy 13 40 53 Low High

6 75 Mint/Filberts 47 3 50 High High

7 196 Livestock 4 46 50 Low Low
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4, 5, and 6 were chosen a priori as examples of land with high

growth pressure. Parcels 4 and 6 do have very low compatibility

scores due to their location within urban growth boundaries and

the large extent of adjacent urban residential land uses. Parcel

5 has a much higher compatibility score. This parcel is located

in an area in which rural residential and agricultural uses are

intermixed. This is somewhat reflected in the reduction of the

compatibility score from 48 to 40 points. The model, however,

does not take into account the full extent of the growth pressure

on the parcel because pressure has not been converted into actual

land use changes. The model does reflect the extent of compatibility

problems that currently confront the farm manager and thus does

provide a measure of the current agricultural suitability of the

parcel.

F. Results from Marion County

Marion County is located in the north-central part of the

Willamette Valley and extends from the Willamette River eastward to

the crest of the Cascades. The Willamette Valley portion of the

county has a temperate climate with moderately warm dry summers,

mild wet winters, and a long frost-free season (Table 16). The

county has a higher amount of total cash receipts from agricultural

land than does any other county in the state. The wide variety

of agricultural land uses includes vegetables, specialty horticultural

crops, specialty field crops, small fruits, tree fruits and nuts,

grass and legume seeds, grains, livestock and dairy (Marion County

Extension Staff, 1979).
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Agricultural soils in Marion County are generally found on

nearly level flood plains, old lake beds, alluvial and lacustrine terraces and

on low foothills. Soils in the Cloquato-Newberg-Chehalis association

are located on the flood plain of the Willamette River and are

used for a wide variety of irrigated crops. The very poorly drained

to moderately well-drained, silty clay loam to clay soils of the

Wapato-Bashaw-McBee association are found in low backwater areas

of flood plains. The highly organic old lakebed soils of the

Labish-Semiahmoo association are intensively managed for the production

of onions and some other specialty crops. The Woodburn-Amity-

Willamette association consists of terrace soils that are dominantly

level to rolling, well-drained to somewhat poorly drained silt

loams. When irrigation is available, a wide

variety of crops is grown on these soils including berries, vegetables,

and specialty crops. The Concord-Dayton-Amity association consists

of poorly drained to somewhat poorly drained silt loams on nearly

level terraces. The major agricultural uses of these soils are

for grass seed, hay or small grain production. The Steiwer-Chehulpum-

Hazelair association consists of well-drained and moderately well-

drained silt loams on low foothills. They are used for pasture,

hay, and grass seed production. Also in the foothills are the

well-drained silty clay loams in the Nekia-Jory association. Agricultural

uses of these soils include small grain, orchard, pasture, hay

and grass seed production. Vegetables and specialty crops are

sometimes grown under irrigation (Williams, 1972).

Areas surrounding the cities of Salem and Woodburn represent
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the principal locations where conflicts occur between residential

and agricultural land uses. Other portions of the county, such

as the agricultural land around the town of St. Paul, or the hills

several miles to the east of Salem, have been relatively unaffected

by residential development.

Table 21 presents the study results from Marion County. Parcels

1 and 2 were selected as examples of highly productive soils with

little growth pressure and the model shows that this is the case,

as both parcels have high soil productivity and compatibility

scores. Parcel 6, chosen for highly productive soils and heavy

growth pressure, scores high in soil productivity (44 points)

and very low in compatibility (5 points). It is located within

an urban growth boundary and adjacent to a recent urban residential

subdivision. Parcels 3 and 5 were both selected for moderately

productive soils. Their actual soil productivity scores are similar

and are moderately high due to the presence in both cases of undrained

Woodburn, Amity, and Dayton soils. Growth pressure is much heavier

adjacent to Parcel 5 than Parcel 3, as was predicted. Parcel

3 has only 15% of its boundary in contact with rural residential

land uses, while Parcel 5 has 33%. There is also some urban

residential land use adjacent to Parcel 5. Parcel 4 was chosen

as an example of relatively low productivity with little growth

pressure. The model bears this out. The lowered soil productivity

score of 24 points is due to the presence of relatively steep

(7-20%) slopes and some undrained Waldo silty clay loam. No example

of a parcel with relatively low soil productivity and heavy growth



Parcel
Number

Parcel
Size (Acres
rounded)

TABLE 21. MARION COUNTY STUDY RESULTS

Major Soil
Agricultural Productivity Compatibility
Use Score Score

Total
Score

Predetermined Situations
Soil
Productivity

Growth
Pressure

1 47 Crain/Sweet Corn 51 47 98 High Low

2 113 Sweet Corn 47 48 95 High Low

3 35 Dairy 34 44 78 Moderate Low

4 162 Grass Seed 24 47 71 Low Low

5 97 Dairy/Livestock 33 37 70 Moderate High

6 41 Small Grain 44 5 49 High High
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pressure was studied in Marion County.

G. Results from Tillamook County

Tillamook County is located along the Pacific Coast near

the northwest corner of the state. A narrow belt of level to

rolling land lies along much of the coast, while further east

are high sharp ridges dissected by narrow streams. Most of the

the agricultural land in the county is located near Tillamook

Bay, where the Tillamook, Wilson, Trask, and Kilchis Rivers empty.

Agricultural land is also found along the narrow valleys of these

rivers and in the valley of the Nestucca River in the southern

part of the county. Summers are cool, winters are mild and wet.

Relative humidity is high most of the time. The average annual

frost-free season is 182 days, but

the absence of long warm summers

limits the types of crops that can be grown and the dominant form

of agricultural land use is dairy farming.

Approximately one-half of the tillable soil in Tillamook

County is in the Nehalem-Brenner-Coquille association. This consists

dominantly of nearly level soils on broad stream bottoms. The

very poorly drained Coquille silt loam soils are adjacent to stream

channels and are underlain by tidal mud. They are frequently

protected from flooding by dikes. The Brenner silt loam soils

are poorly drained and frequently flooded, while the Nehalem silt

loam soils are well-drained and are located high above the stream

channels. The Quillayute-Knappa-Hebo association consists of

dominantly level to gently sloping soils on old alluvial terraces.
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The Winema-Neskowin association consists of gently sloping to

very steep soils of the uplands (Bowlsby and Swanson, 1964).

Despite Tillamook County's lack of rapid population growth

during the seventies (Table 16), conflicts occur between agricultural

and residential land uses. This is particularly true on the terrace

land to the east of Tillamook or along U.S. Highway 101 to the

north and south of Tillamook.

The study results for Tillamook County are presented in Table

22. Parcels 1, 2, and 3 were selected due to predicted low growth

pressure. All three have high compatibility scores (45-46 points).

Parcels 4, 5, and 6 were chosen because of predicted heavy growth

pressure. The compatiblity scores of all three are relatively

low. Parcel 4 is within an urban growth boundary, while Parcel

6 is adjacent to one. All three have urban residential and rural

residential adjacent land uses. Parcel 4 has a very high soil

productivity score, which fits with its a priori selection as

an example of land with highly productive soils. The soil productivity

score of Parcel 1 is much lower (38 points) than was predicted

due to the presence of a large area of very poorly drained Coquille

silt loam. Parcels 2 and 5 were selected as examples of moderately

productive soils. Both parcels do in fact have soil productivity

scores that are moderately high. Parcel 2 has a large area of

productive Nehalem silt loam, but also a large area of poorly

drained Brenner silt loam for which adequate drainage has not

been provided. Parcel 5 has a large area of relatively productive

Quillayute silt loam, but also areas of poorly drained Hebo silty



Parcel
Number

Parcel
Size (Acres
rounded)

Major
Agricultural
Use

TABLE 22. TILLAMOOK COUNTY

Soil
Productivity
Score

STUDY RESULTS

Compatibility
Score

Total
Score

Predetermined Situations
Soil
Productivity

Growth
Pressure

1 48 Dairy 38 46 84 High Low

2 39 Dairy 37 46 83 Moderate Low

3 58 Dairy 26 45 71 Low Low

4 16 Dairy 52 22 74 High High

5 156 Dairy 31 34 65 Moderate High

6 103 Dairy 23 24 47 Low High



129

clay loam as well as some Winema silt loam on moderately steep

slopes (3-12%). Parcels 3 and 6 were chosen as examples of relatively

low soil productivity. They have the lowest soil productivity

scores of the parcels studied in Tillamook County. Parcel 3 consists

entirely of Coquille silt loam, while Parcel 6 consists largely

of somewhat poorly drained Ginger silt loam on an old alluvial

terrace.

H. Statistical Summary

Even though the application of the model seemed to provide

scores that were generally in agreement with predetermined situations,

a statistical study was undertaken as a further verification.

All 43 parcels were grouped into one of the six predetermined

situations. The number of parcels in each category (n) and the

means (x), standard deviations (s), and ranges of the total scores

were determined (Table 23). It was assumed as a null hypothesis

that there was no difference between the means of the different

categories. P-values were then calculated indicating the smallest

level of significance that would lead to the rejection of this

hypothesis. Pooled variances (Sp
2
) were used as they provide

an unbiased estimate of 0'2 . The formula used to calculate Sp
2
was:

Sp2 = (n
1
-1)S

1

2
+ (n

2
-1)S

2

2

n
1
+ n

2
- 2

Since tr
2
is unknown and must be estimated, the t-distribution was

used to determine levels of significance. T-values were calculated

by:
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TABLE 23. STATISTICAL DATA REGARDING THE FORTY-THREE PARCELS

INCLUDED IN THE SIX PREDETERMINED SITUATIONS

Soil Growth
Productivity Pressure n

_
x s

Rang
High Low

High Low
(H/L)

9 94.1 4.1 98 84

Moderate Low

(M/L)

8 78.0 4.8 86 71

Low Low
(L/L)

8 62.8 6.8 71 50

High High
(H/H)

8 64.2 11.5 77 49

Moderate High
(4/H)

4 61.8 10.1 70 47

Low High
(L/H)

6 48.0 10.2 59 30



t = (xi - x2)

Sp
2
(1 + 1 )

n1 n2

(Dixon and Massey, 1969)
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Table 24 presents the results of these calculations. The

mean of the total scores of those parcels predicted to have highly

productive soils with little growth pressure (H/L) is significantly

higher than the mean of the total scores of those parcels predicted

to have moderately productive soils with little growth pressure

(M/L) (P -value 4.005). The mean of the M/L category is significantly

higher than the mean of the total scores of those predicted to

have moderately productive soils with heavy growth pressure (4/H)

(P-value 4.005). It is also significantly higher than the means

of those predicted to have highly productive soils with heavy

growth pressure (H/H) (P-value 4.005) and those predicted to have

soils with relatively low productivity and little growth pressure

(L/L) (P -value 4.005). The mean of the total scores of those

parcels selected for relatively low productivity and heavy growth

pressure (L/H) is significantly lower than the means of the M/H,

H/H, and L/L categories (P-value = .038 or lower). The differences

between the means of the total scores were insignificant for those

parcels selected beforehand to represent the situations of low

soil productivity-little growth pressure (L/L), high soil productivity-

heavy growth pressure (H/H), and moderate soil productivity-heavy

growth pressure (4/H). The agricultural suitability of parcels

in these three categories is limited by one but not both of the

component factors: soil productivity or the compatibility of
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TABLE 24. STATISTICAL DIFFERENCES BETWEEN THE MEANS OF THE

TOTAL SCORES

Means Being Compared
31

df Sp
2

t P-value

H/L and M/L 15 19.7 7.45 4.005

M/L and L/L 14 38.16 5.86 <.005

M/L and H/H 14 83.5 2.63 .01

M/L and M/H 10 45.5 4.31 .005

M/H and L/H 8 94.3 2.38 .026

H/H and L/H 12 122.4 3.12 <.005

L/L and L/H 12 69.5 3.24 (.005

L/L and H/H 14 98.6 1.14 .14

L/L and M/H 10 66.7 .01 - --

H/H and M/H 10 130.2 .830 .22

31
See Table 23
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adjacent land uses. In each case a high or moderately high score

for one factor is added to a low score for the second factor to

give similar total scores. The statistical results make sense

intuitively, as those parcels with highly productive soils and

little growth pressure should have the highest total scores if

the model were going to be a useful tool. Likewise, the parcels

with soils of relatively low productivity and heavy growth pressure

should have the lowest total scores. The other parcels should

fall somewhere in between. This is exactly what happens through

the application of the model.

Further statistical analysis was conducted to test the differences

in the means of the component scores (Tables 25 and 26). Those

parcels selected for highly productive soils in fact had significantly

higher soil productivity scores than parcels selected for moderately

productive soils (P-value .005). Those chosen beforehand as

examples of parcels with little growth pressure had significantly

higher compatibility scores than did those selected as examples

of heavy growth pressure (P-value .4.005). These results indicate

that the component scores determined through the use of the model

provide significant information that can be used in making decisions

about the agricultural suitability of parcels of land.

One further point should be mentioned. The results of the

study provide support for the decision not to include parcel size

as one factor in the model. Parcel size was not specified as

a criterion in selecting farms for the study, and an overall range

of sizes from 9.4 to 482 acres was obtained. The random scatter
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TABLE 25. STATISTICAL DATA REGARDING THE COMPONENT SCORES

Predetermined Situation
Soil Growth Range
Productivity Pressure n x s High Low

High --- 17 45.5 5.7 52 31

Moderate --- 12 34.0 9.8 41 24

Low - -- 14 17.8 7.4 26 3

--- Low 18 46.0 1.9 48 42

--- High 25 26.5 12.2 40 3
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TABLE 26. STATISTICAL DIFFERENCES BETWEEN THE MEANS OF THE

COMPONENT SCORES

Means Being Compared32 df Sp2 t P-value

High versus Moderate
Soil Productivity 27 39.1 4.89 4: . 005

Moderate versus Low
Soil Productivity 24 73.7 4.79 4; .005

High versus Low
Growth Pressure 41 64.14 7.89 < .005

32
See Table 25
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evident in Figure 9 illustrates that parcel size is not correlated with

the total scores obtained through the application of the model.

As a result of this study, it was concluded that the model

is a tool that can identify the agricultural suitability of parcels

of land in western Oregon. Potential uses of the model will be

discussed in Chapter VI.
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Figure 9. A comparison of parcel sizes versus total agricultural land
scores.
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VI. APPLICATIONS OF THE MODEL

The model has several potential applications in Oregon. It can

be used as a tool in evaluating the effects of changes in agricultural

management, in evaluating proposals for land use changes, in evaluating

the effects of land use decisions on surrounding agricultural

land, or in evaluating proposals for lot splits. It could also

be used as part of the general long-range planning process. Other

applications may be discovered by potential users as the need

arises.

In any of these applications, however, there are several

points to keep in mind. First, the model is designed to evaluate

land for its use in commercial agriculture only. It does not

consider that same property's importance in commerical, industrial,

or residential use. The need for those other uses should be evaluated

separately. Second, the model is not designed to make policy

decisions, but rather to be one tool used to provide an objective

assessment of available data as part of the process of making

policy decisions. Third, the model is a tool that is county,

or in some cases, perhaps, regionally specific. This results

from the fact that in each county a different predicted yield

table including various locally important crops was used to derive

the soil productivity scores. Thus, a productivity score of 52

points based only on forage production in Tillamook County is

not necessarily comparable in terms of absolute productivity to

a score of 52 points based on a variety of crops in Marion County.
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Each case would be an example of the most productive possible

soil in that county, and that is as far as any between-county

comparative interpretation can be made. However, within-county

comparisons are still valid, i.e. the difference between total

scores of 65 and 92 has the same relative significance in each

county. Fourth, the model is designed for the evaluation of the

agricultural suitability of individual parcels of land, not large

areas consisting of a number of different parcels. There may

be some potential for adapting the model to areal analysis, but

this approach has not been tested through research.

A. Evaluating the Effects of Changes in Agricultural Management

The model could be used as part of the process of evaluating

changes in agricultural management. There are two types of agricultural

management changes for which the model could provide useful information.

The provision of adequate drainage to land for which drainage

is required would result in an increase in a parcel's soil productivity

score, while the loss of an irrigation water supply might result

in a decrease in the parcel's soil productivity score. The extent

to which these changes have an effect on the score provides the

farm manager with an indication of the importance of the change.

For example, the soils in Marion County Parcel 5 include moderately

well-drained Woodburn silt loam, somewhat poorly drained Amity

silt loam, and poorly drained Dayton and,Concord silt loams (Figure

10). The use of the land is currently limited to shallow-rooted

grasses due to the inadequate drainage. The soil productivity

score is 31 points (Table 27, Part 1). If tile lines were installed
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WuA Woodburn silt loam, 0-3%

WuD Woodburn silt loam, 12-20%
Am Amity silt loam
Da Dayton silt loam
Co Concord silt loam

Figure 10. Soils of Marion County parcel five



TABLE 27: Part 1. USE OF THE SOIL PRODUCTIVITY SCORE IN MAKING FARM MANAGEMENT DECISIONS

Subject Property: Marion County Parcel 5
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Subject Property: Marion County Parcel 5
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at 50-foot spacings, the soil productivity score of this parcel

would increase to 39.5 points (Table 27, Part 2). This increase

gives the farm manager some idea of the magnitude of the benefit

to be gained from making drainage improvements.

B. Evaluating Proposals for Land Use Changes

The model could also be useful in evaluating proposals for

changes in a parcel's land use from agriculture to something else.

A county would first conduct a study using the model on a wide

variety of situations to determine the possible range of parcel

scores. A minimum total score could then be established below

which land use changes might be allowed. Minimum soil productivity

and compatibility scores might also be specified.

The component scores can be useful in making decisions about

land use changes, as illustrated by Table 28,which presents three

parcels with similarly mediocre total scores, yet representing

quite different situations. Excellent soils in a terrible setting

such as are found in Marion County Parcel 6 might be interpreted

locally as a form of commitment, despite soil quality, and warrant

a decision to allow non-agricultural development. In other local

situations, however, it might be more important to direct more

effort into maintaining agricultural production on the parcel

solely because of excellent soil quality. This means some local

effort would be required to ameliorate the effects of incompatibility.

Similarly, poor soils in a favorable setting (Lane County

Parcel 7) might well be interpreted in favor of agriculture, as

the soils are still within capability classes I-IV, and without
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TABLE 28. SCORES OF THREE PARCELS BEING CONSIDERED FOR A CHANGE IN

LAND USE
33

Lane County
Parcel 7

Marion County
Parcel 6

Jackson County
Parcel 8

Soil
Productivity
Score

4 44 25

Compatibility
Score

46 5 20

Total
Score

50 49 45

33
For a complete set of worksheets for each of these parcels see
the file in the Oregon State University Soil Science Department.
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any negating effects, agricultural production is still possible.

On the other hand, some local jurisdictions may decide that they

have plenty of agricultural land with good soil, and the parcel

could be used to provide small acre lots to help meet a perceived

demand for rural residential land uses. Again the local situation

and factors outside the model would contribute significantly to

the final decision. In any case, the model could be used to determine

to what extent non-agricultural development might adversely affect

adjacent agricultural lands. If the effect were substantial,

local people might decide to leave the parcel in exclusive farm

use (EFU), or perhaps in 10-20 acre minimum lot sizes, to maintain

a buffer between truly agricultural areas and the heavily urbanized

areas.

Jackson County Parcel 8 presents the situation in which there

are both mediocre soil productivity and compatibility. Unless

there was some compelling reason at the local level for retaining

such parcels in agriculture, or unless there should be a demonstrated

severe impact on adjoining agricultural land, local policy makers

might tend to look favorably on a request to change the land use

to something non-agricultural.

C. Evaluating the Effects of Land Use Changes on Surrounding

Agricultural Land

The model can be a useful tool in evaluating the effects

of land use decisions on surrounding agricultural land. Introduction

of a rural or urban residential land use, for example, reduces

the compatibility scores of all adjacent agricultural land as
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these uses result in increased problems and costs for farm managers.

As an illustration, consider the effect on Benton County Parcel

2 if Parcel X immediately to the north were converted from agricultural

use to rural residential use (Figure 11). Parcel 2 would then

have 33% of its boundary in contact with somewhat compatible land

use. The calculated compatibility score would drop 6 points,

from 48 points to 42 points. The county might decide, for example,

that the largest allowable reduction would be five percent of

the maximum possible compatibility score. This would be computed

as:

5 x 48
2.4 points

100

In this case, the six-point reduction in the compatibility score

of Parcel 2 would be too large, and the proposed development on

Parcel X would not be allowed. Another possible solution of the

problem might be to calculate what percent of the boundary of

Parcel 2 could be adjacent to rural residential land uses without

exceeding the 5% limitation. This can be done as follows:

2.4
x 100 = 12.5%

.4 x 48

Thus 38% (1235 ) of the north boundary of Parcel 2 could be adjacent

to rural residential land use without exceeding the 5% limitation.

The county might counter-propose that the owner of Parcel X develop

only the shaded part of the parcel (Figure 11) and that the rest

must be left open for agriculture.

D. Evaluating Proposals for Lot Splits

Another potential use of the model currently being explored
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I I 1

Parcel X (site of proposed residential
development)

Soil Productivity Score: 48

Compatibility Score: 48
Total Score: 96

I IJ I

Benton County Parcel 2
Before: After:

Soil Productivity: 46 Soil Productivity: 46
Compatibility: 48 Compatibility: 42
Total: 94 Total: 88

Data for Benton County Parcel 2

Parcel size: 150 acres
Location: River terrace in south Benton County
Major Use: Sweet corn, bush beans, peppermint
Current Adjacent Land Uses: 100% commercial agriculture
Nearest Urban Growth Boundary: More than two miles
Total Perimeter of Parcel: 16.75 inches
Total Boundary Adjacent to Parcel X: 5.5 inches
Percent of Total Perimeter Adjacent to Parcel X: 5.5

°17.5
Calculation of Potential Compatibility Penalty:

33 x .4 x 48
100

6 points

Figure 11. Effects of introducing compatibility problems on
agricultural parcels
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by Lane County, Oregon, is the evaluation of proposals for developing

a portion of a parcel.
34

As an illustration, assume the landowner

of Parcel 5 in Lane County proposes to divide his property into

two parcels, A and B, and sell Parcel B as a rural homesite (Figure

12). The model provides a tool to measure how much effect the

introduced somewhat compatible land use will have on the remaining

part of Lane County Parcel 5 (Parcel A) as well as the effect

on adjacent Parcel C which is currently in farm use. Again, assume

that 2.4 points, or 5% of the maximum possible compatibility score,

has been selected as the greatest reduction in compatibility that

will be allowed. In this case the reduction in compatibility

for Parcel A is only 1.46 points, which is well within the acceptable

range (Table 29). The reduction in compatibility penalty for

adjacent Parcel C, however, is 6.7 points. This is higher than

the acceptable limit, and could be used as the basis for a denial

of the request for a lot split.

E. Analyzing Large Areas for Long-Range Planning

Although not designed for areal analysis, there is some interest

in trying to adapt the model for this purpose. Adapting the model

in this way has some possibilities and some limitations. One

possibility would be to use the model on every individual parcel

of land in the area of concern, then constructing isopleth maps

to show where the particularly good or bad areas are, what the

transitions look like, etc. This was in fact proposed by Al Couper

and his staff in Benton County
35

and has the advantage of being

34
P. Watson, personal communication

35
A1 Couper, personal communication
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Rural
Residential

Farm Farm
Use Use

Rural Residential

Figure 12. The effects of developing a portion of a parcel



TABLE 29. DETERMINATION OF LAND USE COMPATIBILITY SCORES BEFORE AND AFTER A LOT SPLIT

Soblect Property: Lane County Parcel 5

Total Length of Boundary: BEFORE SPLIT (A + B): 10.875 inches AFTER SPLIT (A ONLY): 9.75 inches

(1) (2) (4) (5) (6) (7) (8) (9)

_____yoltion
I'1

Length

Ad lucent

of

n-

.L t1

Land Ilse

Boundary that_

Somewhat
Com. nit tibl

Length

Is

7.

Penalty

lb ban owt

Adjacent
or

Within

It Boundary__

Penalty

Total Penalty

(Col(Imns 5+7)

Compatibility

Score

(48-Co I limn 8)

Before
Split
(A & B) 3.625 in. 33% 7.92 0 7.92 40.08

After
Split
(A only) -- 4.25 in. 39% 9.38 0 9.38 38.62

Increase in Compatibility Penalty After Lot Split: 1.46

Subject Property: Lane County Parcel C
Total Length of Boundary: 4.25 inches
Total Increase in Length of Somewhat Compatible Land Use After Lot Split in Parcel 5: 1.18 inches
Percent Increase: 28%
Increased Compatibility Penalty: 6.70 points 28 x .5 x 48

= 6.70
100
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a proper utilization of the model and of showing graphically the

true distribution of agricultural land suitability. It has the

disadvantage of requiring a very large amount of time to do all

the individual analyses. Some of the work may be eliminated by

considering as one "parcel" all contiguous tax lots that are totally

in agricultural use. There would still be large amounts of time

required to measure the areas of all delineations of all map units

contained, but at least the boundary calculations for compatibility

would be shorter.

Another way to try to adapt the model for areal analysis

is based on the Yamhill County experience.
36

There the problem

is how to analyze areas that contain parcels of non-agricultural

use interspersed with parcels of agricultural use. Soil productivity

can still be determined in the same way, but the time required

to measure all delineations remains a limitation. Even more limiting,

though, is the ability to determine a compatibility score. Where

the pattern of interspersion of non-agricultural uses is one of

isolated parcels, with discrete boundaries, then the boundaries

of these islands within a larger agricultural block may be added

to the total boundary length and the computation carried out in

the usual way. Figure 13 presents an illustration where this

has been done, resulting in a total compatibility penalty of six

points. Where the entire area under consideration is already

subdivided into five-acre parcels, half of which have houses on

them, however, there really is no way the model can evaluate the

36
M. Collins, personal communication
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Hypothetical Area Size: 230 acres

Soil Associations: 75% Willakenzie-Hazelair; 25% Jory-Yamhill-Nekia

All lands surrounding the area are used for commercial farming.
The area is located several miles from the nearest urban growth

boundary.

Outside area perimeter:
Subarea A perimeter:
Subarea B perimeter:
Total area perimeter:

16 inches
3 inches
4 inches

23 inches

Total area perimeter in contact with somewhat compatible uses: 7 inches

Percent of the total area perimeter in contact with somewhat compatible
uses: 7

=30
23

Compatibility penalty: 30 x 0.4 x 48
6 points

100

Compatibility score: 48-6 = 42 points

Figure 13: Compatibility problems within a planning area.



153

agricultural suitability of the open land remaining in the area.

In fact, any given parcel in such an area, if subjected to analysis

by the model, would probably not be carried beyond the first question

of commitment to other uses.

The Yamhill County experience also led to another way to

simplify the calculation of soil productivity for large areas.

That was to make a more generalized assessment by using the soils

information provided by soil association maps. Initial soil productivity

scores would first be determined for all soils commonly found

within areas mapped as a particular soil association such as the

Willakenzie-Hazelair example in Table 30. Then a productivity

score could be calculated for the soil association by weighting

each individual soil's initial productivity score by the estimated

percentage of the association occupied by that soil. Doing this

the Willakenzie-Hazelair association has a productivity score

of 31.20 (Table 30). If more than one soil association is mapped

within a planning area, a soil productivity score could still

be calculated (Table 31). The unweighted soil productivity scores

for each association could be multiplied by the percent of

the planning area that each occupies. The resulting numbers could

then be added and multiplied as usual by - the weighting factor

of thirteen to give a soil productivity score of 34 points for

the example in Table 31. Assuming this example is the same as

the area presented in Figure 13, then the total agricultural suitability

score for the planning area would be 76 points (34 + 42).

There are probably many other potential uses for the model.



TABLE 30. CALCULATION OF TEE PRODUCTIVITY SCORE OF THE WILLAKENZIE-HAZELAIR SOIL ASSOCIATION

Location: The Coast Range foothills and
other hills and ridges in Yamhill,County, Oregon

15% Dupee, Panther, Steiwer soils
38

Composition:
37

75% Willakenzie soils
10% Hazelair soils

Yield Per Acre ---
--------'- `Percent of Maximum Yields

Productivity
39

Scores
Irrigated Crops Non-Irrigated

(4)
Winter
Wheat

Cups
(5)

Bentgrass

(6)

Walnuts

All 'Non-

Index
Crops (7)

Irrigated
Crops Only

Soil
Mapping
Unit

eSwn
Corn

Pale
Beans

(3)

Pasture

Willakenzie
7

87%

.10../16/
91°,,/ 94%

(8.0.,.----

89%

_.!ly,..---',12T()__...,--'''

867 94% 3 3

HazelairH ;,'
9

53%
-- 175

50%
--____:_____/'

--
0 0

Steiwer -->,./- 2.....------- 15_.-'
88%

45 _,../.--

----- 50/

175 -/--
------- so%

--,...>/"---
-- 1 0

Panther / :.: -,--/. -
0 0

Dupee
,,,,,,-"--

.

100%
..-'-

--"' 82')

1,5,,/
88%

80 ,--'
.../89%i

300
86%

1500
94%

3 3

--
A-----

..''''''''''' ...----.--''''''..... Ae'''
, .A'''''''''.

-

--.'-'---'.'''....re'''''''''''''

Maximum Per Acre
Yield

8.0
tons

11

tons
17

A1}1

90
Bu

350
Lbs.

1600
Lbs.

8)



TABLE 30 (CONTINUED)

Soil Series

Determination of Initial Productivity Scores
40

Proportional
Productivity Score Association Weighting Productivity Score

Willakenzie 3 .75 2.25
Hazelair 0 .10 0.00
Steiwer 0 .05 0.00
Panther 0 .05 0.00
Dupee 3 .05 0.15

TOTAL: 2.40
WEIGHTING: x 13

Soil Productivity Score: 31.20

37
Otte, G.E., et al. , 1974.

38
It is assumed for this calculation that these three soils are present in relatively equal amounts
within the areas mapped as Willakenzie-Hazelair association.

39
When predicted yields are listed for several mapping units from the same soil series, the mapping
unit with the highest predicted yield is used to calculate the productivity score.

40lrrigation
is considered to be unavailable. A productivity score of 0 is thus used for the Steiwer

soil series.
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TABLE 31. CALCULATION OF THE SOIL PRODUCTIVITY SCORE FOR A PLANNING
AREA

Unweighted % of the Proportional
Soil Soil Productivity Planning Soil Productivity
Association Score Area Score

Willakenzie-Hazelair

Jory- Yamhill -Nekia

2.40
41

75 1.80

3.25
42

25 0.81

TOTAL: 2.61

WEIGHTING: x 13

Soil Productivity Score for Planning Area 33.93

Compatibility Score (Figure13) 42.00

Total Score for Planning Area 76 points

41
See Table 25

42
Determination of Soil Productivity Score for Jory-Yamhill-Nekia

Association

Soil
Series

Productivity
Score

Proportional
Association Productivity
Weighting Score

Jory 4 .65 2.60

Yamhill 2 .20 .40

Nekia 1 .10 .10

Willakenzie 3 .05 .15

Total 3.25
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In fact, it is likely that each county will find different ways

to use the information that the model provides.
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VII. CONCLUSION

A model was developed that can be used to evaluate objectively

the agricultural suitability of parcels of land in western Oregon.

It takes into account compatibility problems related to population

growth pressure as well as physical site characteristics related

to soil productivity. Carefully defined criteria and procedures

for each step in the model facilitates objective comparisons between

different parcels of land. The absolute scores achieved through

the use of the model are less important than the scores achieved

relative to other parcels within a county. Local specificity

is also achieved because the soil productivity component of the

total score is based upon potential crop yields from local areas.

The model makes use of information that is readily available and

does not require potential users to have special technical skills

or knowledge.

Among many potential applications, the model can be used

to evaluate proposals for land use changes, the effects of changes

in some forms of agricultural management, the effects of lot splits,

the effects of land use changes on adjacent agricultural land,

and the analysis of large areas for long-range planning. For

all of these reasons, the model should serve as a valuable land

use planning tool.
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