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ABSTRACT

The 1988 Oregon Supreme Court decision in 1000 Friends of

Oregonv. LCDC (Lane Co.) made it very difficult to allow dwelling

units in forest zones. Because of this the Oregon Land

Conservation and Development Commission has been prompted to

revise the state's forest goal in order to allow forest housing.

One proposal has been to add a grandfather clause to the goal

which would allow dwelling units on lots too small to use for

forestry, such as those under twenty acres. Such a clause could

help gain public support for planning, make forest planning

regulations more reasonable, avoid a "taking" of property, and

pave the way for future "secondary" zone regulations. Several

statistical tests are carried out to determine the actual number

and extent of development that might take place under such a

clause in Benton and Clackamas counties. In both of these

counties it is found that less than 20 percent of lots under

twenty acres are actually in commercial forest use. Even with

allowing these dwelling units the rate of conversion of forest

land to urban and suburban uses would be decreased. The amount of

forest housing would increase by less than 10 percent. Therefore

allowing dwelling units on forest lots under twenty acres appears

to be consistent with the goal to conserve forest land.



AN ANALYSIS OF THE EFFECT OF ALLOWING DWELLING UNITS
ON SMALL FOREST LOTS IN TWO OREGON COUNTIES

Introduction

The State of Oregon has a land use goal to conserve forest

land. This goal requires every county in the state to designate

forest zones and to adopt rules to conserve the land in those

zones. Under this goal many counties have adopted policies that

will only allow dwelling units in forest zones if they are shown

to be necessary for forest management. However some lots in

forest zones seem far too small to make forest management

economically feasible. Because of this some counties have allowed

dwelling units on forest lots under a certain size without having

to prove their necessity for forest management. However a recent

Oregon Supreme Court case declared that allowing such "non-forest

dwellings" violated the Oregon forest goal. Several counties have

since petitioned the Oregon Land Conservation and Development

Commission to revise the forest goal so that it would specifically

allow dwellings on lots too small for forest management. Such a

provision may carry several benefits such as helping gain public

support for planning, making planning regulations more reasonable,

avoiding a "taking" of property, and helping in the development of

future "secondary zones." However making such a provision would

be compatible the conservation of forest land if it allowed only a

1
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limited number of new non-forest dwellings. This paper will test

the hypothesis that, for two Oregon counties, adding a such a

provision to the forest goal would permit few dwelling units and

take little forest land out of commercial forest production, and

therefore likely be consistent with the goal "to conserve forest

land."

Background

Forest land is an important natural resource in Oregon. The

state has 27.2 million acres of forest. This land is valuable in

many ways. First, it is habitat for a variety of species of

wildlife. Second, it plays an important part in soil and water

conservation. Third, this forest land is an important

recreational and scenic resource. Fourth, it is an important

commercial resource. Timber and wood products is the leading

manufacturing employer in Oregon. Over one-third of Oregon's

economic base originates in the timber industry (Oregon Economic

Development Department 1985, 9, 82). Because of all of these

values, conserving forest land in the state is of high importance.

Thirty-eight percent of the state's forest land is in the

hands of private owners. Just over one-third of private land is

in what is termed "non-industrial private forests" (NIPF). This

is forest land owned by farmers or other small landowners who are

not commercial foresters. These forests contain some of the most

productive land in the state (Bueter, Johnson, and Scheurman 1975,

7). However, according to a report by Bueter, Johnson, and
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Scheurman (1975), 97 percent of NIPF land is not being intensively

managed for tree production. Many feel that NIPF lands are the

key to increasing future timber harvests and to avoiding serious

declines in timber supplies (Clawson 1975; Leonard 1983, 80, 85;

Richmond 1987, 1989).

However, these private forest lands have rapidly been

converted to other uses. The U. S. Forest Service reports that

from the early 1970s to 1982, 63,000 acres of non-Federal forest

land was converted to other uses. This amounts to an average

annual loss of about 6,700 acres of forest (Gedney and Hiserote

1989, 18).

While only 28 percent of this conversion was to urban and

low-density urban uses (Gedney and Hiserote 1989), urban expansion

is still a major cause of concern. Besides the actual physical

loss of forest land, dwellings in forest zones cause other

problems. Dwellings can disturb wildlife habitat. They can

increase the dangers and losses due to forest fires. They bring a

need to extend roads, garbage collection services, schools, and

many other urban services into rural areas. In addition, housing

in forests can conflict with and even render impossible adjacent

commercial forestry. Logging near homes presents health and

safety hazards to nearby residences because of mass wasting of

cleared areas, spraying of trees, and using residential roads for

log transport. Also, residents can drive commercial forestry out

of an area by complaining about the noise, dust, spraying, and

loss of scenery on adjacent lands due to logging (Holoch 1983).
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Therefore, if the forest resource is to be conserved, forest

housing needs to be minimized.

Recognizing this need to conserve forest and other resource

lands, in 1973 the Oregon legislature passed a statewide land use

law, Senate Bill 100. The bill created the Land Conservation and

Development Commission (LCDC) and empowered that agency to set

state land use goals. In 1974 the commission adopted the first

fourteen of their goals, including a goal to preserve the state's

forest lands. The goals required local planning jurisdictions "to

conserve forest lands for forest uses" (Oregon DLCD 1985, 6;

1986b, 1). The goal defined forest lands and what types of land

uses were permitted there.

Although forest housing was not specifically mentioned, the

goal did allow "other land management uses that are compatible

with forest production" (Oregon DLCD 1985, 6). Under this

provision several counties adopted ordinances that allowed

dwelling units under certain circumstances. For example, Benton

County allows a dwelling unit on a parcel over ten acres in one

forest zone provided the owner submits a forest management plan.

Non-forest dwelling units are permitted without submitting a plan

on lots under ten acres. Several counties have also designated

"secondary" forest zones where requirements for dwelling unit

permits are less strict.

In 1984 Lane County received acknowledgment from LCDC for its

comprehensive plan. Like several other county plans, this plan

allowed forest dwellings in a secondary forest zone. 1000 Friends
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of Oregon, a private organization concerned with land use,

challenged the county's plan on the basis, among other issues,

that allowing forest dwellings violated the forest goal. In Nay,

1988 the Oregon State Supreme Court reached a decision in the case

1000 Friends of Oregon v. LCDC (Lane Co.). The court ruled that

forest dwellings were not a designated forest use and therefore

typically were not allowable (1000 Friends of Oregon v. LCDC

(Lane Co.) 1988). The court declared parts of the Lane County

plan illegal and ordered the county to revise its plan. Although

the court order only applied directly to Lane County, it seriously

questioned the rights of other counties to allow forest dwellings

(Kendall 1989).

While this court decision did advance the cause of forest

land conservation, it also caused problems for several landowners.

Nany had purchased land in forests in hopes of building rural

homes. When the Oregon Supreme Court declared forest dwellings

inconsistent with the goal, many had these hopes shattered. In

fact when the court order was received in Lane County, twenty-two

landowners had already received Special Use Permits to build

forest dwellings, but because of the decision they were unable to

obtain the actual dwelling unit permits. Several subsequently

suffered financial difficulties (Kendall 1989, 34-38). Landowners

in many other counties who have purchased land with the intention

of building a forest home also may never have that oPportunity.

iecognizing the desires of forest landowners to build homes,

LCDC accelerated its efforts to revise the forest goal (Kendall



1989, 2). In their first attempt they proposed to allow only

dwellings "necessary for" forest management in "primary" forest

zones, but allow non-forest dwellings in less productive and more

developed "secondary" zones. Allowing development in less

productive lands had already been allowed by the 1983 Marginal

Lands Act, but most counties felt the act was too restrictive, and

only two counties actually used it. Therefore LCDC sought to

adopt more operative administrative rules on secondary lands.

In 1988 LCDC held public hearings on several drafts of the

secondary lands regulations. During these hearings different

parts of the plan were attacked by interest groups, farmers,

foresters, and citizens. In February, 1989 LCDC tried to adopt a

version of the plan, but because of the intense opposition they

eventually tabled the entire proposal. Instead they set up a

period of research and testing on secondary lands policies which

may lead to another policy proposal.

LCDC did continue, however, to pursue changes in the

"primary" forest zones goal to allow some dwellings. A draft of

this goal dated May 5, 1989, allows "uses which are necessary and

accessory to forest operations" and "uses compatible with the

conservation of forest land." Under the draft goal, dwelling

units would be permitted, but only if they were proved to be

"necessary for and accessory to" forest management (Oregon DLCD

1989, 15-21).

While this provision would certainly both conserve forest

land and allow some dwellings, many land owners would still be
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left out in the cold. In the case 1000 Friends of Oregon v. LCDC

(Lane Co.), the petitioner presented evidence that a dwelling was

not "necessary for" forest operations on a parcel less than 640

acres in size (Kendall 1989, 19). Therefore the only ones that

could build homes under the rules would be the owners of very

large parcels. While the draft forest goal does revise the

definitions of "necessary for" and "accessory to", it would still

be virtually impossible for the owner of ten or twenty acres to

build a forest management dwelling.

On the other hand, many small woodlot owners contend that

their lots are too small to profitably manage as commercial

foredt. They contend that trying to realize a profit on only ten

or twenty acres of trees is not realistic. Studies on this issue

by soil scientists and forest economists support this claim. The

Marginal Lands Act (ORS 197.247) states that forest land that

cannot produce an average of 10,000 dollars gross annual income

may be designated "marginal." By defining commercial forest land

as a holding that is capable of grossing an average of 10,000

dollars annually, the Oregon State University Extension Service

and the Department of Forestry have determined the amount of

forest land necessary to constitute a commercial forest operation.

They have found that in western Oregon it takes at least fifteen

to thirty acres to constitute a commercial forest operation. In

eastern Oregon the minimum needed is as high as 80 acres (Pease

1989b). See Table 1. Even if 10,000 dollars in gross annual

income is achieved, net income may be much less. Many studies



Table 1: Minimum Acreage Needed to Produce
10,000 Dollars Annual Gross Income

The following table, based on studies made by the Oregon State
University Extension Service and the Department of Forestry, shows
the amount of land needed to produce 10,000 dollars annual gross
income through forestry or agriculture on foothills soils. The

studies considered locational differences in soil quality and
forest site class.

Forestry

Location Acres Needed

Western Oregon (Site Class II) 15 acres
Western Oregon (Site Class III) 20 acres
Western Oregon (Site Class IV) 30 acres
Eastern Oregon (Site Class IV) 30 acres
Eastern Oregon (Site Class V) 50 acres
Eastern Oregon (Site Class VI) 80 acres

1
Foothills Agriculture

Location

Northwestern Oregon
Southwestern Oregon
Eastern Oregon

Acres Needed

20 acres
40 acres

40 - 80 acres

11n northwestern Oregon counties where Christmas trees are
grown a twenty acre factor is applied to foothill lands when not
justified by other crop types.

Source: Pease 1989b.
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have been made on the economics of small tract production in

different parts of the U. S. Cubbage and Harris (1985) have made

a comprehensive review these studies. The articles reviewed,

which include studies made in the the Pacific Northwest, show that

production costs increase rapidly and per-acre revenues decrease

as tract size decreases below twenty acres. See Figure 1.

Cubbage and Harris conclude:

Overall, it seems that economics of tract size can be a
significant problem for owners of tracts less than
twenty acres and a minor problem for owners of tracts up
to fifty acres in size.

Therefore it is clear that commercial forestry on less than twenty

acres is economically difficult.

Although there are uses allowable in forest zones other than

forestry, these uses also have not proved economically efficient

on small parcels. Other allowable land uses in forest zones

include growing crops, raising livestock, and growing Christmas

trees. The Oregon State University Extension Service has done

studies on these resource uses to determine the number of acres

needed to constitute a commercial operation. The 1982 Census of

Agriculture defines a commercial farm as any that has a gross

annual income of at least 10,000 dollars. Using this definition,

they have determined that at least twenty acres is needed to

constitute a commercial farm in the western Oregon foothills. See

Table 1. In several cases the only crop capable of grossing

10,000 dollars annually on twenty foothill acres is Christmas

trees (Pease 1989b). Even if a small Christmas grower can make
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enough to be classified as a commercial farm, he does not

necessarily make a commercial profit. In a 1978 journal article,

Babits, an Oregon Christmas tree farmer, discusses the problems of

the small Christmas tree grower. He states that small growers

suffer from small net profits, poor cash flows, labor and

equipment shortages, and lack of business skills (Babits 1978).

Therefore even if a Christmas tree farm could be established on

twenty acres, it is doubtful if it would be successful. So in

reality there are few commercial resource use options for the

small landowner.

Based on this reasoning, many small landowners feel that the

highest and best use of their properties would be to build a

dwelling unit on the lot and manage timber part-time or as a

hobby. Because of these concerns, planners from several counties

requested LCDC to permit those who already own small lots in

forest zones to build dwelling units under a type of "grandfather"

clause (Greenleaf 1989, 3). Previously LCDC had opposed such

proposals (Leonard 1983, 83), but after several more petitions by

county planners, LCDC agreed to consider the issue. On May 12,

1989, LCDC sent a circular to interested persons requesting

information on the pros and cons of allowing non-forest dwellings

as a conditional use on pre-existing small lots (Greenleaf 1989,

3). This paper will explore some possible advantages of allowing

these dwelling units and determine, for two Oregon counties, how

much development would occur under such a clause.
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Possible Advantages

There are several reasons that adopting a grandfather clause

may be advantageous. One is that it may help win political

support for planning. A problem of the Oregon planning system has

been lack of public support. Three times measures have been put

on the ballot to repeal the system (Oregon DLCD 1986b, 1). The

ill-fated secondary lands measure again pushed planning near the

cliff's edge. One source of the public's discontentment with

planning has been that those who have invested in rural land for

development feel cheated from their opportunities to build.

Allowing a few dwellings on pre-existing lots may help win

political support for planning and subsequently help preserve the

best resource lands.

A second possible advantage is that the grandfather clause

may make planning regulations more reasonable. 1000 Friends of

Oregon conducted a study which showed that counties approve many

dwellings on resource lands which do not meet land use standards

(Benner 1981). While 1000 Friends of Oregon feels this shows that

planners are not upholding planning regulations, Pease (1989a)

states, "Others argue that improper permits at the local level are

symptomatic of a problem with the law." One illustration is the

rule in some counties that a parcel of ten acres or more in a

forest zone can only be granted a dwelling unit permit if the

owner submits a forest management plan. While the plan

requirement makes sense on a 320 acre parcel, it is almost a
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travesty on a ten acre parcel. From the author's conversations

with both planners and forest landowners, many agree that the

forest management plan on such small lots is farcical. It is

clear in the minds of both that the dwelling is the primary use of

the lot and that forest management is at best a hobby. A

grandfather clause would eliminate the need for management plans

on such small parcels and therefore possibly make planning

regulations more reasonable.

A third possible advantage of the grandfather clause is that

it may help avoid a takings issue. The takings issue arises from

the Bill of Rights provision that property cannot be taken by the

government without proper renumeration. The courts in general

have ruled that a taking occurs when a landowner is denied all

beneficial use of his property. If land is "taken", then the

local government has to pay the landowner the value of his

property. This can be a serious problem for governments if

landowners can prove that because zoning ordinances are so

restrictive they have no more practical uses of their property.

This problem may arise if forest zone regulations are too

restrictive on the uses of small properties. As stated before,

twenty acres cannot really be economically used for farm or forest

uses. The grandfather clause would give at least one practical

use to every lot and therefore avoid a taking.

A fourth possible advantage is that the grandfather clause

may limit the extent of future "secondary" zones. With a

grandfather clause, instead of extending secondary zones far into
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forested areas to include one or two developable parcels,

secondary zones could be more compact. Some counties with small

areas of impacted forest land could actually abstain from adopting

secondary zones in forests altogether. "Grandfathering" would

allow less development than a secondary zone because in the latter

every lot, regardless of size, would be allowed a dwelling unit.

Under a grandfather clause, only the few lots that met conditional

use tests would be allowed dwellings. While the grandfather

clause would allow a few additional dwelling units in "primaryt'

forest areas, overall the grandfather clause would likely be more

effective in conserving forest land than secondary zones.

Also, the grandfather clause may help tide over development

until a secondary lands proposal can be worked out. With the

great difficulty LCDC had in adopting the first secondary lands

proposal, it is doubtful if a new proposal will be adopted soon,

if ever. On the other hand, the case 1000 Friends v LCDC (Lane

Co.) has pressured LCDC to quickly adopt administrative rules to

allow new dwellings in forest zones. The grandfather clause may

help relieve this pressure and give LCDC time to develop a

secondary lands proposal that is effective.

Of course a grandfather clause would only be consistent with

the forest goal if it slowed the rate of forest land converiir.

The remainder of this paper will test the hypothesis that addiqg a

conditional use grandfather clause would actually allow few new

dwelling units and that very little land would actually be taken

out of commercial forest production.
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Hypotheses

In order to show that allowing dwelling units on pre-existing

small lots would be compatible with the conservation of forest

land, several questions must be answered. First, it must be

determined what the maximum size of lot that might be allowed a

dwelling unit should be. As stated earlier, academic research has

indicated that coninercial forestry is economically difficult on

parcels under twenty acres. So a twenty acre maximum lot size may

be reasonable. Of course there are a few small lots used for

commercial forestry despite economic constraints. If the number

of these lots proves to be a large proportion of the lots under

twenty acres, then a twenty acre cut-off point would not be

acceptable. Therefore the first hypothesis to test is that only a

small proportion of lots under twenty acres are actually being

used for commercial forestry. There is no clear definition of how

small a "small proportion" is, so for this paper I will use a 20

percent cut-off point. The hypothesis will be tested that in the

study area less than 20 percent of lots under twenty acres are in

commercial forest use.

Second, if the grandfather clause is consistent with the

forest goal then it will help to slow the rate of forest land

conversion. It will be assumed that all development that can take

place under the grandfather clause will take place in the next

twenty years, the lifetime of most comprehensive plans. Gedney

and Hiserote (1989) found that from the early 1970s to 1982
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(before most comprehensive plans were adopted), approximately

17,800 acres of non-Federal forest land was converted to urban

uses. At this rate, in twenty years approximately 0.6 percent of

the state's non-Federal forest land would become urban. Therefore

I will test the hypothesis that by allowing dwelling units on

pre-existing lots under twenty acres, less than 0.6 percent of the

land in study area's forest zones will be converted from

commercial forest use to residential use.

Third, it must be shown that an excessive number of dwelling

units will not be allowed. As stated previously, the presence of

forest housing causes various problems such as increased needs for

rural services and increased fire hazards. On the other hand, the

grandfather clause would be useless if no dwellings were approved.

While it is not possible to define exactly what degree of increase

would be acceptable, for the purposes of this paper it will be

assumed that less than 10 percent increase would be compatible

with the conservation of forest land. Therefore this paper will

test the hypothesis that allowing dwelling units would increase

the forest housing supply by less than 10 percent.

If all of these hypotheses are proved, then it would be shown

the grandfather clause would likely be "compatible with the

conservation of forest land" and therefore be consistent with the

goal "to conserve forest land."
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Methods

To test these hypotheses, it was first necessary to define

what the "conditions" of the conditional use would be. In May,

1989, LCDC suggested allowing dwelling units that:

(A) will be located on a lot lawfully created prior to
adoption of the forest rule amendments;

(B) will be allowed only if the property is unsuitable
for forest or farm uses and only if the residential
use would not conflict with existing or potential
forest or farm uses;

(C) will be required to meet the fire protection siting
standards;

(D) will be on a lot of five acres or less, and that
the lot will be disqualified from receiving farm or
forest tax deferral. (Greenleaf 1989, 3)

These conditions were accepted in the present context with only a

few modifications. Condition (D) is where the most modification

occurred. First, if our hypotheses are proved, it is not

economically feasible to practice forestry on parcels as large as

twenty, let alone five acres. Therefore, dwellings should be

allowed on parcels at least that large. Second, using a simple

tax lot standard is not really appropriate for planning. In the

case 1980 1000 Friends of Oregon v. Benton County, the Oregon

Land Use Board of Appeals ruled:

...[Tlhe use of tax lots for land use planning purposes
at all is suspect. We remind the parties that tax lots
are created out of considerations wholly apart from land
use planning principles. See ORS 311.280. A property
owned [sici can 'divide' his property into many tax
lots, but those lots do not constitute lines that
separate property under his control from someones else's
property or one land use from another land use. To say

a geographical area has



it:]

100 ten-acres lots in farm use is to say nothing about
the size of farm use holdings. (1000 Friends of Oregon

v. Benton County 1980)

Based on this logic, it would be unwise to allow the grandfather

clause to apply to all small tax lots in forest zones because many

of them are only part of much larger holdings. To correct for

this, the clause should consider only pre-existing contiguous lots

of record under comon ownership. For this paper, the words "lot"

and "parcel" refer to contiguous ownership parcels. The author's

proposal of the conditions to be used is found in Appendix A.

The second step was to define a study area. Counties needed

to be chosen which are somewhat representative of the major

forested areas of the state. Two counties, Benton and Clackamas,

were chosen for study because:

1. Benton is in the Coast Range, Clackamas is in the
Cascades, the two major forested areas in western
Oregon.

2. Benton is a rural county, Clackamas is suburban.
3. Both have easily accessible assessors and land use

records.
4. Both are fairly typical of western Oregon counties

in terms of number of acres in private and public
forest land.

While the results obtained in these two counties cannot be used

statistically to infer results for the entire state, they can give

some clue as to what might be expected statewide.

Third, methods of data collection were set for each county.

In Clackamas County the public land survey grid was used as a

sampling frame. Sections containing land in forest zones were

systematically chosen according to the grid shown in Figure 2. In
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of all forested areas in the county. The sampled sections were
used for all hypothesis tests in the county.



Benton County a computerized list of tax lots in forest zones was

obtained from the planning department. This made it possible to

survey all lots in forest zones. In both cases large areas of

National Forest or other Federal land were excluded from the

survey.

Fourth, the hypothesis that less than 20 percent of parcels

under twenty acres are in conunercial forest use was tested. A

parcel in "commercial forest use" was defined as a parcel

completely under forest tax deferral. Parcels partially under

deferral were not counted because this suggests that part of the

land is or is intended to be used for some other purpose than

forestry, such as a homesite. Tax deferral was used as a

yardstick for four reasons. First, the land must be "held or used

to grow and harvest trees of a marketable species" to qualify for

deferral (ORS 321.358 to 321.372). Second, because it is usually

a financial advantage to put land in deferral it is assumed that

almost all land used for commercial forestry will be under

deferral. Third, this criterion can be easily measured in the

office and can be applied statewide. Fourth, the forest tax

deferral standard has been defended in court as a legitimate

standard for forest planning (Kendall 1989, 16). It is recognized

that there are other legitimate forest uses than commercial

forestry, such as wildlife habitat, open space, and recreation

which are not reflected in forest deferral. Hopefully counties

will assess the necessity of parcels for these other uses before

granting permits.
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To find the true proportion of small lots in forest use, a

sample of small lots in each of the counties was made and the

deferral status of each determined. In Benton County lots under

twenty acres were chosen randomly from the computerized list. In

Clackamas County, two lots under 20 acres were chosen from each of

the sampled sections according to the methodology described by

Haimnond and McCullagh (1974, 111-116). In general, the small lot

nearest a systematically chosen corner or the center of the

section is chosen. From this data, a standard statistical

hypothesis test of a population proportion was conducted, and a

95% confidence interval found. This test can be found in

Appendix B.

The fifth step was to test the hypothesis that less than 0.6

percent of the land in forest zones in each county would be taken

out of commercial forest use. To do this, a list was made of all

contiguous ownership parcels in the sampled sections under twenty

acres that did not already have dwelling units on them. Those

under 0.10 acres and those so narrow that a dwelling could not be

sited on the property were not counted. Each of these was then

rated to determine if it would meet the conditional use tests.

Those suitable for farm or forest use (Provision 2, Appendix A)

were eliminated from the list. Since lots in forest zones only

qualify for farm tax deferral if they are bona fide farms (ORS

215.203, ORS 308.370-395), lots under farm deferral can be

eliminated from the list. A few lots not under farm deferral may

be suited for farming, but these were not measured in this paper.
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Since twenty acres theoretically is too small for forest use, none

of the parcels would be excluded on that basis. The one exception

would be some lots bordering commercial forest land which could

easily be incorporated to form a larger forest parcel. In order

to determine which could be combined, a rating system was

developed. Several private forest companies were contacted to

determine what factors they consider to determine whether to buy

or lease a forest lot. Those contacted consistently listed the

following factors as important in their decision:

I. Quality of the land and present stand of timber.

2. Adjacency to other land they own.
3. Size of parcel.
4. Isolation from dwelling units.
5. Access or other practical features of the lot. (Bauinicel

1989; Turax 1989; Popenoe 1989)

Based on these interviews, the rating system shown in Figure 3 was

developed. The quality of the land was determined by referring to

the Soil Conservation Service Soil Survey. Huddleston and Latshaw

(1987) have developed a system to rate forest soils as "High,"

"Medium," or "Low" resource value based on site index for Douglas

Fir. This rating system was used to determine the quality of the

soil of each parcel. The soil class that covered 70 percent or

more the lot was used. If no one class covered 70 percent of the

lot, the lot was classified either "High/Medium" or the lower of

the classes. Since a lot must be stocked with at least 180 trees

per acre of a marketable species to qualify for forest tax

deferral, deferral status was used to determine present stand of

timber. Other information was gathered from assessor's maps.
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Figure 3: Explanation of Criteria: Possibility of Incorporating
Small Forest Parcels into Larger Forest Operations

This rating system was developed to determine which of the
sampled lots could be combined with adjacent commercial forest
operations. This system was developed by contacting several
foresters and asking them what factors they consider when deciding
to buy or lease land (Bauxnicel 1989; Turax 1989; Popenoe 1989).
The factors mentioned most frequently and those ranked highest by
the foresters were assigned the highest points. See text for a

discussion of how measurements were taken.

1. Quality of Land and Current Stand of Trees

Soil Quality

Low 15 points
Medium 10 points

High/Medium 5 points
High 0 points

Current Stand

Less than 180 trees per acre of a
marketable species covering the lot = 15 points
180 trees per acre of a marketable
species covering the lot = 0 points

2. Percentage of perimeter which is in industrial or public
forest land.

0% - 9% 25 points
10% - 24% = 20 points
25% - 49% 15 points
50% - 74% 5 points
75% - 100% r 0 points

3. Size of parcel.

O - 4 acres = 20 points
5 - 9 acres = 15 points

10 - 14 acres = 5 points

15 - 20 acres = 0 points
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4. Neighboring dwelling units.

3 or more = 15 points

2 10 points
1 = 5 points

0 = 0 points

5. Access or unique features.

No access or beneficial feature present 10 points

Access or other beneficial feature present = 0 points

Scoring:

40 or more The parcel could not be incorporated into a
commercial forest operation.

35 or less The parcel could be incorporated into a commercial
forest operation.



The final scoring was intentionally designed to favor granting the

dwelling unit permit so that the potential impact of allowing

dwelling units would be overestimated, not underestimated. Those

lots that could be combined with adjacent forest were then

eliminated.

Next, each parcel was similarly rated to determine whether or

not building a dwelling unit would meet the condition of not

conflicting with adjacent forest uses or other goals. Holoch

(1983) contacted several forest companies to determine what they

perceived as conflicts between residential housing and forestry.

The following were consistently mentioned:

1. A dwelling on forest land occupies land that might
otherwise be utilized for timber production.

2. The noise generated by timber operations may be
bothersome. Chain saws, falling trees, yarding
equipment and logging trucks all produce significant
noise.

3. Residents find the spraying of herbicides and
pesticides to be objectionable, if not hazardous.

4. Smoke generated by slash burning may affect local
air quality.

5. Conflicts over road use may occur. Most logging
roads are designed to accommodate one-way logging
traffic. Residents attempting to reach their
dwelling via active logging roads risk a serious
accident.

6. Wildlife habitat may be affected by residential use.
(Holoch 1983).

Based on this information and other conflict rating systems

previously designed (Craig 1983; Colwell 1984), the rating system

shown in Figure 4 was developed. Again, this system was

intentionally made to favor the granting of dwelling units. Each
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Figure 4: Explanation of Criteria: Conflict with
Adjacent Commercial Forests

The following rating system was developed to determine on which of
the sampled lots a dwelling unit would conflict with adjacent
forest operations. This system was developed based on the factors
identified by commercial foresters as causing conflict between
dwelling units and forest operations (Holoch 1983). This system
is also based forest duelling rating systems developed by Craig
(1983) and Coiwell (1984).

I. Percentage of perimeter which is in industrial or public
forest land.

0% - 9% = 40 points
10% - 24% 30 points
25% - 49% = 20 points

50% - 74% = 10 points
75% - 100% = 0 points

2. Access to property.

Access from county highway
or private residential drive 30 points

Access from seldomly used
haul road = 15 points

Access from an actively used
haul road or no access a 0 points

3. Number of contiguous dwellings also within 500 feet of the
forest land.

3 - 30 points
2 20 points
1 dwelling - 10 points
no dwellings = 0 points

Scoring:

40 or more = little additional conflict would result
35 or less = additional conflict would result
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of the small parcels were then rated and those where conflict

would occur were eliminated. Also, those in Clackamas County

falling in the Willamette River Greenway were eliminated because

the county will only allow dwellings there when "there is an

extraordinary, unnecessary and unreasonable hardship" (C].ackamas

County 705.03).

Figure 5 shows an example of how these rating systems apply

to an area in Benton County. Lot 903 is 19.44 acres, has high

grade soils and is surrounded on two sides by commercial forest.

Because of the adjacent development a dwelling on the lot would

not be considered conflicting with forest use (conflict score =

60). On the other hand, because of the lot's size, high soil

quality, and proximity to commercial forest land it could easily

become part of the forest company's operation (combine score

15). Therefore under these rating systems a dwelling unit would

not be allowed.

On the other hand, dwellings would be appropriate on lots 900

and 905. Both are in the midst of so much development that adding

one more home would not create much additional conflict with

adjacent forestry (conflict scores: Lot 900 80; Lot 905 = 100).

Also, even though both have high quality soils, they are

surrounded by adjacent development and are so small that they

could not realistically be used for commercial forestry (combine

scores: Lot 900 = 65; Lot 905 = 75). Therefore allowing

dwellings on these parcels would likely be "compatible with the

conservation of forest land."
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Dwelling units could probably be permitted on lots 900 and 905 with little
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permit might be denied.
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Of those lots where a dwelling unit would be allowed, those

that were currently in commercial forest use were listed. See

Appendix C. In Benton County, the ratio of the amount of land

that could be converted to the total land in that county's forest

zones was determined. In Clackamas County, a binomial experiment

was conducted. This was done by sampling an average of 25 points

from each surveyed section. Points were selected by randomly

choosing coordinates from a grid overlaid on each sampled section

map. Those points which fell inside one of the lots designated

for conversion were counted as successes and all others inside the

forest zone as failures. Those that fell outside of the forest

zone were not counted. These measurements were then included in a

standard statistical hypothesis test to determine the true

proportion of land to be taken out of production. A 95%

confidence interval was also noted. The full test can be found in

Appendix D.

Sixth, the hypothesis that allowing dwelling units would

increase the number of dwelling units in forest zones by less than

10 percent was tested. To do this, all the current dwelling units

in the sampled sections were counted. This number, was then

compared to the number of new dwelling units that could be

approved in these sections. These two values were then compared

in a standard statistical test to determine the true proportional

increase in forest housing. The complete test can be found in

Appendix E.
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Results And Discussion

As a result of the surveys conducted, all of the hypotheses

were proved at the 5 percent confidence level. The conclusions

are summarized in Table 2. First, in both counties less than 20

percent of the contiguous ownership parcels under twenty acres in

forest zones proved to be in commercial forest use. This is

strong support for the claim that landowners have found that

twenty acres is too small to use for commercial forestry.

Second, the surveys proved that less than 0.6 percent of the

land zoned for forest would be taken out of commercial forest use

by allowing the dwelling units. Therefore the grandfather clause

would convert little of those counties' forest resources, and the

rate of forest land conservation would be slowed.

Third, even if dwellings were permitted on every qualifying

parcel, the total amount of forest housing would increase by less

than 10 percent. In fact in Benton County the increase would only

be 2.8 percent. Therefore under the clause little additional

development would take place.

A few footnotes need to be made to interpret these results.

First, although it was attempted to capture every qualifying

parcel, it is possible that a few were misclassified. On the

other hand, several of the parcels that were classified as

allowable for a dwelling permit will probably never actually get

one. As stated before, the rating systems were made to favor

granting of a permit. It is possible that more would not meet the



31

Table 2: Summary of Hypothesis Test Results

% of Small Lots
County in Forest Use

Benton 0.0% - 5.l%l

Clackamas 4.0% - j54%1

195%
Confidence Interval

% of Forest % Increase in
Converted Forest Housin

0.007%

0.0% - O.5%1

2.8%

4.8%-9.2%

conditional use tests. Also, many of the qualifying lots are not

really buildable. On-site inspections of several of the lots

showed that the land was too steep to practically site a dwelling

unit. Several were located along creeks or rivers where the land

is too steep, wet, or erodable to practically site a home. Others

may not have suitable soil for footings or septic tanks, or may

have other physical limitations. Some fell within areas

designated as natural or scenic resources in the comprehensive

plan and therefore may be denied dwelling unit permits. Finally,

there is nothing to say that the landowners actually would apply

for a dwelling permit on the qualifying parcels. Therefore it is

likely that the actual number of dwelling permits that would be

granted is much less than what is reported here.

Second, it should be noted how this provision would fit in if

a secondary lands policy is adopted. Ten of the fifteen lots

designated for development in Benton County are currently in that

county's "Secondary" forest zone. In Clackamas County 88 percent



of the sampled buildable lots were in the "Transitional Timber"

zone. Therefore most of the lots are in already developed areas.

They may eventually be in secondary zones unless the grandfather

clause makes it unnecessary to re-zone that area. New non-forest

dwellings in the prime forest zones would be very few. Therefore

the grandfather clause would likely mesh very well with a

secondary lands policy.

Finally, it should be discussed how the findings in these

counties relate to the situation in other counties. In the

author's opinion, under a grandfather clause most counties in the

state would experience an amount of development somewhere between

that experienced in Benton and Clackamas counties. With such

little development possible, Benton County is probably near the

low end of the scale. Clacicamas County has vast areas of forested

land very close to a large urban center. Development has

obviously taken its toll there. Therefore Clackamas County does

and would probably continue to have one of the highest rates of

conversion. Yet despite the high degree of parcelization that has

already occurred in Clackamas County, surprisingly little new

development could take place under the grandfather clause.

Therefore the results found for these two counties should be

indicative of the range of impacts the grandfather clause would

have statewide.
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Conclusion

Oregon's forest goal is designed to conserve forest land for

commercial forest production. Since commercial forestry has not

proven to be economically efficient on small forest parcels,

owners of small parcels have wanted to build non-forest dwellings

on their properties. Allowing these non-forest dwellings through

a grandfather clause in the forest goal would actually have a very

minor impact on Oregon's forest land. Very little new development

would occur and little forest land would actually be taken out of

production. Therefore adding a conditional use grandfather clause

to Oregon's forest goal which would allow dwelling units on

pre-existing contiguous ownership parcels under twenty acres

appears to be consistent with the goal "to conserve forest land."
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Appendix A: The Author's Proposed Addition to the Forest Goal

Dwellings may be allowed in forest zones without meeting the
requirements in OAR 660-06-027 [forest management dwellings]
provided the governing body makes findings based on substantial
evidence that following requirements are met:

(1) As of the date of the passage of this amendment and the date
of the granting of the permit, the parcel upon which the
dwelling is to be located, which includes all lawfully
created adjacent tax lots under common ownership, is less
than twenty acres in size.

(2) The parcel is not suitable for farm or forest use. In

determining whether the parcel is suitable for farm or forest
use, the governing body shall consider:

a. the productivity of the parcel,
b. the physical nature of the parcel,
c. the size of the parcel,
d. the current use of the parcel,
e. the necessity of the parcel for open space, watershed and

soil protection, wildlife habitat, and recreation, and
f. the situation of the parcel with respect to other

residences, developments, and farm and forest uses.

(3) The parcel does not currently have a habitable dwelling unit
on it.

(4) The dwelling meets requirements set forth in OAR 660-06-025
(5) [conflict with adjacent farm or forest use and
consistency the Natural and Scenic Resource Goal, the
Willamette River Greenway Goal, and other goals], OAR
660-06-27 (6), (7), and (8), OAR 660-06-029, and OAR
660-06-030 (the fire protection siting standards].

(5) The parcel will be disqualified from receiving a farm or
forest tax deferral.
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Appendix B: Hypothesis Test to Determine the Proportion of
Parcels Under Twenty Acres in Commercial Forest Use

Hypothesis: Less than 20 percent of contiguous ownership parcels
under twenty acres in Benton and Clackamas county forest zones are
in commercial forest use.

Procedure: In each county a sample of parcels under twenty acres
was taken as described in the text. The deferral status of each
of the lots was then determined. Those under forest tax deferral
were counted as "successes" and those not as "failures." The
proportion of successes in the sample was used in the following
formula to calculate a trial z statistic:

(p - pi0)
z=

1/2
(pi (1-pi ) / n)

0 0

where:
z = the trial z statistic
p the proportion of successes in the sample
pi0 = the null proportion (we are trying to prove that the true

proportion is less than this proportion)
n = the sample size

If the z statistic is less than a 95 percent critical z
statistic, then there is a 95 percent chance that the true
proportion is less than the null proportion. Because in Benton
County the proportion of successes in the sample turned out to be
0, a z test would not be statistically valid. Instead, the
hypothesis was tested using a binomial sampling distribution.
This can determine the probability of getting the sampled
proportion when true proportion is equal to or greater than the
null proportion. If this is less than 5 percent, the hypothesis
would be proved true at the 95 percent confidence level.

P-values are also reported which show the exact chance that
the hypotheses are not true. The confidence interval indicates
the range of values that we can be 95 percent confident contains
the true mean.
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Results:

Benton County Clackamas County

Sample Size 51 103

Samples in Forest Use 0 10

Null Proportion 20.0% 20.0%

Sample Proportion O.O%l
95% Critical z Statistic NA1 -1.65

Value of z Statistic NA -2.61

p-value 0.0%+ 0.5%

95% Confidence Interval 0.0% - 5.7% 4.0% - 15.4%

Conclusion: Based on the sample taken, we can conclude at the 95%

confidence level that in Benton and Clackamas county forest zones
less than 20 percent of contiguous ownership parcels under twenty

acres are in coimnercial forest use (p-values: Benton = 0.0%+;

Clackamas = 0.5%.). This evidence supports the concept that

landowners have not found it economically efficient to practice

forestry on less than twenty acres and that owners of these small

parcels may perhaps be allowed dwelling unit permits.

1Not available because a binomial sampling distribution, not a

z test, was used.
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Appendix C: Vacant Parcels Under Twenty Acres
in Benton and Clackamas County Forest Zones

Bento County (Al]. Forest Zones)

Sect Ml and Size Forest Soil Border Nearby Road Combine Conflict

Ta Lot (Acres) Deferral Class Forest Houses Access Score Score

10-5- 5-304 11.61 No High 50% 3 Yes 40 70

11-6- -70l 2.95 No High 25% 2 Yes 60 70

11-7- 7-1200 5.20 Yes High 0% NC Yes 55 100

11-7- 5-301 1.00 No High 25% 1 Seldom 55 45

12-6- 3-603 1.33 No High 50% 1 Yes 45 50

12-6- 1-1500 4.93 No High 50% 3 None 65 40

12-6- 3-409 4.99 No High 0% NC Yes 75 100

12-6- 4-1301 2.09 No High 50% 1 Yes 45 50

13-6- ,-900 0.68 No High 25% 8 Yes 65 80

13-6- s-905 2.00 No High 0% NC Yes 75 100

13-6- Z-201 2.35 No Ned. 0% NC Haul 85 70

13-6- 5-401 6.43 Yes Med. 50% 6 Haul 45 40

13-7- L-300 2.00 No High 25% 0 Yes 50 50

14-6- 5-400 1.07 No High 0% NC Yes 75 100

14-6- 7-700 8.97 No Med. 0% NC Yes 80 100

Th se That Would Not Qualify

10-6- 1-300 7.35 Yes High 50% 0 Yes 20 40

11-6- -800 10.94 Part High 75% 0 Yes 15 30

11-6- )-902 2.91 Yes High 50% 1 Yes 30 50

11-6- 3-1900 9.76 Yes Med. 50% 0 None 40 10

11-7- 7-800 16.57 Yes High 50% 1 Haul 10 20

11-7- 3-600 2.62 Yes Low 100% 0 Seldom 35 15

12-6- 7-500 6.00 Yes Hi/Med 50% 1 Haul 30 20

12-6- 3-1400 8.63 Yes High 25% 0 Haul 30 20

12-6- 7-201 5.06 No High 50% 1 Haul 40 20

12-6- )-303 10.09 Yes High 50% 3 Yes 25 70

13-6-- A-100 6.80 Yes High 50% 2 Yes 30 60

13-6- s-903 19.44 Yes High 50% 2 Yes 15 60

13-6- )-900 11.81 Yes High 50% 2 Yes 20 60

13-6- 5-100 14.40 Yes Med. 50% 0 Yes 25 40

13-6- 5-107 14.40 Yes Med. 25% 1 Yes 35 60

13-6- 5-400 11.88 Yes High 50% 1 Seldom 15 35

14-6- 4-D-1500 10.23 Farm Low 0% NC Yes 75 100

TOTAL. FOR BENTON COUNTY:

Total creage 226.49
Build )le Acres 57.60

Acres :0 be Converted 11.63

1
Acres in Forest Zones 162,337

% of Forest Converted 0.007%

Number of New Permits 15

7. Increase in Housing 2.8%
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Clackamas County Sample:

Section and Size Forest Soil Border Nearby Road Combine Conflict

Tax Lot (Acres) Deferral Class Forest Houses Access Score Score

Those That Would Qualify for a Dwelling Unit Permit

2-2-26A-3501 5.20 Yes High 10% 2 None 55 50

2-2-32-D-200 1.38 No NA 0% NC Yes 90 100

2-2-32-D-400 2.37 No NA 0% NC Yes 90 100

2-2-32-D-800 1.42 No NA 0% NC Yes 90 100

2-3-14-700 5.08 No NA 25% 3 Yes 75 80

2-3-14-C-600+ 6.71 No Hi/Med 50% 1 Yes 45 50

2-4-19-400 2.77 No High 50% 1 Yes 45 50

2-4-36-1600 19.70 No High 10% 1 Yes 40 70

2-4-36-1700 1.90 No High 0% NC Yes 75 100

2-4-36-1902 6.90 No High 10% 3 None 75 60

2-5-07-3502 1.42 No NA 0% NC None 90 70

2-5-16-402 17.16 Yes Med 0% NC Haul 50 60

2-5-29-D-202 4.00 No Med 25% 3 Yes 75 80

2-5-29-D-400 11.70 No Med 0% NC Yes 70 70

3-1-15-2601 19.98 Yes NA 25% 2 Yes 40 70

3-1-15-3300 13.09 No NA 10% 4 Yes 70 90

3-2-07-C-102 14.40 Yes NA 0% NC Yes 60 100

3-2-07-C-109 9.24 No NA 0% NC Yes 85 80

3-3-12-2100+ 18.56 Yes NA 10% 1 Yes 40 70

3-3-33-1204 12.00 No High 25% 3 None 60 50

3-4-05-2400 1.95 No NA 0% NC Yes 90 100

3-4-05-400 11.90 No NA 25% 2 Yes 60 70

3-4-22-1004 8.13 No High 0% NC Yes 70 100

3-4-22-1010 1.92 No High 0% NC Yes 75 100

3-4-22-104,5 18.96 No High 0% NC Yes 55 100

3-4-22-501 5.48 No High 0% NC Yes 70 100

3-4-25-103 2.24 No High 0% NC None 85 70

3-4-25-105 0.61 No High 50% 0 Yes 40 40

3-4-33-500 6.85 No High 25% 3 None 70 50

3-5-32-621 4.00 No High 0% NC Yes 75 100

4-2-06-802 4.74 No High 0% NC Yes 75 100

4-2-10-1000 7.40 Yes High 10% 2 Yes 45 80

4-2-26-5000 4.89 Yes High 0% NC Yes 60 100

4-2-26-5200 7.71 Yes NA 0% NC Yes 60 100

4-3-09-2101 19.98 No High 25% 4 Yes 45 80

4-3-27-1700,90 2.75 Yes High 25% 6 Yes 50 80

4-4-15-400 8.46 No High 10% 2 Yes 60 80

4-4-19-500 5.00 No High 25% 2 Yes 55 70

4-4-28-1300 5.00 No High 50% 3 Haul 50 40

4-5-03-2100+ 2.59 No High 25% 3 Yes 65 80

5-2-24-1900 9.60 No High 25% 3 Yes 60 80

5-3-17-1108 4.19 Yes High 10% 2 Yes 50 80

5-3-17-1401+ 11.35 Yes High 10% 3 Yes 40 90
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Section and Size Forest Soil Border Nearby Road Combine Conflict

Tax Lot (Acres) Deferral Class Forest Houses Access Score Score

Those That Would Not Qualify

1-4-25-1300 1.89 No NA 25% 0 None 75 20

1-4-25-1302 2.24 No NA 50% 0 None 65 10

2-3-09-C-1000+ 5.94 Yes High 50% 3 Yes 35 70

2-4-19-103 4.37 Yes High 50% 0 Haul 25 10

2-4-19-403,4,6 11.88 No High 75% 0 Yes 20 30

2-4-28-B-1900 9.24 Yes High 50% 1 Yes 25 50

2-4-36-1400 19.70 Farm High 0% NC Yes 55 100

2-4-36-1401 19.70 Farm High 0% NC Yes 55 100

2-4-36-1800 7.37 Farm High 0% NC Yes 70 100

2-4-36-1903 6.55 Farm High 10% 3 Yes 65 90

2-4-36-2700 10.68 Yes High 50% 2 None 30 30

2-5-29-A-300 9.50 Farm Med 25% 2 Yes 65 702
3-1-02-C-800,3 19.40 No NA 50% 1 Yes 40 50

2
3-1-02-C-900 5.52 No NA 0% NC Yes 85 109

3-1-15-2200+ 5.65 No NA 0% NC None 95 70
2

3-1-15-2701,2 1.55 No NA 0% NC Yes 90 1002
3-1-15-AC-200 0.94 No High 0% NC Yes 75 1002
3-1-15-AC-700 1.28 No High 0% NC Yes 75 109

3-1-15-DB-400 1.05 No NA 75% 0 Yes 50 30

3-3-12-1300 19.90 Yes High 50% 0 Yes 5 40

3-3-33-900 9.96 No High 75% 3 Haul 45 30

3-4-22-2600 19.79 Farm High 0% NC Yes 55 100

3-4-25-1301 2.28 Farm High 0% NC Yes 75 100

3-5-06-600+ 11.28 No High 75% 5 Yes 35 60

3-5-32-1600,2 19.70 Yes High 25% 1 Yes 20 60

3-5-32-1603 19.70 Yes High 50% 1 Yes 10 50

3-5-32-2100 6.77 Yes High 50% 3 Yes 35 70

4-2-10-301 3.74 Yes NA 50% 2 None 60 30

4-2-13-301 19.27 Yes High 10% 3 Yes 35 90

4-3-09-1902 2.70 Yes High 25% 0 Yes 35 50

4-3-09-1903 17.01 Yes Hi/Med 25% 2 Yes 30 70

4-3-31-400 7.50 Farm High 0% NC Yes 70 100

4-3-31-604 19.35 Farm High 25% 3 Yes 45 80

4-4-19-201 19.70 Yes High 75% 1 Yes 5 40

4-4-28-1100 5.00 No High 75% 1 Haul 35 10

4-4-28-1200 5.00 Yes High 75% 1 Haul 20 10

4-4-28-600 4.42 Yes High 75% 1 Haul 25 10

4-4-28-603 11.00 Yes High 50% 2 Haul 20 30

4-4-28-604 14.45 Yes High 50% 2 Haul 20 30

4-5-03-1000+ 3.79 Yes High 25% 0 Yes 35 50

5-3-17-1102 5.81 No High 75% 2 None 50 20

5-3-17-200 19.40 Yes High 100% 0 Yes 0 30

TOTALS FOR CLACKAMAS COUNTY SAMPLE:

Total Acreage
Buildable Acres
% Acres to be Converted
% of Forest Converted
Number of New Permits
Increase in Housing

742.65 acres
330.68 acres
113.59 acr9
0.0% - 0.5%

43
4.8% - 9.2%
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NOTES

Source: Oregon DLCD 1986a, 5.
Lot is in the Willamette River Greenway and under the county

3
zoning ordinance would not be permitted a dwelling unit.

95 percent confidence interval
Haul: Access by actively used haul road

NA: Soil was not rated for woodland: It was scored as "Low."

NC: Not counted because lot does not border any forest land

Seldom: Access by seldomly used haul road
An adjacent tax lot under the same ownership is also counted.



41

Appendix D: Hypothesis Test to Determine the Proportion of Forest
Land to be Converted to Residential Use

Hypothesis: Allowing new forest dwelling units would cause less
than 0.6 percent of land in Benton and Clackamas county forest
zones to be converted from commercial forest use to residential

use.

Procedure for Benton County: Every parcel in Benton County forest

zones that could be converted from commercial forest use to

residential use was identified. The total area of all of these
parcels was then compared to the total area of all forest zones in
Benton County as reported by the Oregon Department of Land
Conservation and Development (1986a).

Results for Benton County:

1
Total Acres in Forest Zones 162,337 acres

Acres to be Converted 11.63 acres

Null Proportion 0.67.

Proportion of Land in Forest
Zones to be Converted 0.007%

Procedure for Clackamas County: A point sample was taken from the

sampled sections in forest zones as described in the text. If a

point fell in a parcel that could be converted from commercial
forest use to residential use under the grandfather clause, it was
counted as a success. All others falling in forest zones were

counted as failures. The proportion of successes in the sample

was used in the following formula to calculate a trial z

statistic:

(p - pi )
0z=

1/2
(p10 (1-pi0) / n)

where:
z the trial z statistic
p = the proportion of successes in the sample
pi0 = the null proportion (we are trying to prove that the true

proportion is less than this proportion)
n = the sample size

If the z statistic is less than a 95 percent critical z
statistic, then there is a 95 percent chance that the true
proportion is less than the null proportion. A p-value is also
reported which shows the exact chance that the hypothesis is not
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true. The confidence interval indicates the range of values that
we can be 95 percent confident contains the true mean.

Results for Clackamas County:

Sample Size 1926

Successes in Sample 5

Null Proportion 0.6%
Sample Proportion 0.3%
95% Critical z Statistic -1.65

Value of z Statistic -1.93
p-value 2.7%

95% Confidence Interval 0.0% - 0.5%

Conclusion: We can conclude at the 95 percent confidence level
that in Benton and Clackamas counties allowing dwelling units
under the grandfather clause would convert less than 0.6 percent
of land in forest zones from commercial forest use to residential
use (Clackamas County p-value = 2.7%). This means that if all the
conversion that could take place under the grandfather clause did
take place in the next twenty years, the rate of forest land
conversion to urbanization would still be less than the rate found
by the U. S. Forest Service from 1971-4 to 1982 (Gedney and
Hiserote 1989).

'Source: Oregon DLCD 1986a.
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Appendix E: Hypothesis Test to Determine the
Proportion of Increase in Forest Housing

Hypothesis: Adopting a grandfather clause would increase the
number of dwelling units in Benton and Clackamas county forest
zones by less than 10 percent.

Procedure for Benton County: Every parcel in Benton County forest
zones that could be granted a dwelling unit under the grandfather
clause was identified. The total number of these potential
dwelling units was then compared to total number of dwelling units
in Benton County forest zones.

Results for Benton County:

Current Dwelling Units
in Forest Zones 545

Potential Dwelling Units 15

Null Proportion 10.0%
Increase in Forest Housing 2.8%

Procedure for Clackamas County: A sample of current and potential
new dwelling units was taken as described in the text. Potential
dwelling units were counted as successes and current dwelling
units as failures. A 10 percent increase in dwelling units
(D. U.'s) would mean:

new D. U.'s / # current D. U.'s = 10%.
This would also mean that:

new D. U.ts / (# current D.U.'s + lfr new D.U.'s) = 9.1%

The latter is the proportion that statistically can be tested.
The proportion of successes in the sample was used in the
following formula to calculate a trial z statistic:

(p - pi0)
z=

1/2
(pi0 (l-pi0) / n)

where:
z = the trial z statistic
p = the proportion of successes in the sample
pi0 = the null proportion (we are trying to prove that the true

proportion is less than this proportion)
n = the sample size

If the z statistic is less than a 95 percent critical z
statistic, then there is a 95 percent chance that the true
proportion is less than the null proportion. A p-value is also
reported which shows the exact chance that the hypotheses are not
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true. The confidence interval indicates the range of values that

we can be 95 percent confident contains the true mean.

Results for Clackamas County:

Current Dwelling Units Sampled 618

Sampled Potential New Dwelling Units 43

Null Proportion 9.1%

Sample Proportion 6.5%

95% Critical z Statistic -1.65

Value of z Statistic -2.31

p-value 1.0%

95% Confidence Interval 4.8% - 9.2%

(True Increase)

Conclusion: We can conclude at the 95% confidence level that in

Benton and Clackamas counties allowing dwelling units would

increase the number of forest dwellings by less than 10 percent

(Clackamas County p-value = 1.0%). This means that the by

adopting a grandfather clause a limited increase in the number of

dwelling units in forest zones would occur.
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