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The following is Oregon’s Report on the Criteria and Indicators for the Conservation and Sustainable Management of Temperate and Boreal Forests developed through the Montreal Process.  The Montreal Process is an internationally sponsored initiative that identified seven criteria as essential components of sustainable forest management.  Sixty-seven indicators are used to describe these seven criteria.  This report outlines the availability of data needed to describe the indicators.
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MAPS

MAP 1-1
OREGON’S FOREST TYPES
A1


Forests classed into 10 types


(Douglas Fir; Douglas Fir /Mixed; Spruce / Western Hemlock; 


True Fir / Mt. Hemlock; Ponderosa Pine; Lodgepole Pine; Western 


Mixed; Northeast Oregon Mixed; Deciduous; Grass / Shrub /


Regenerating Forest)


Source: Oregon Department of Fish and Wildlife

MAP 1-2
GENERALIZED OWNERSHIP OF FOREST LAND
A2


Forest land ownership classed into 4 categories


(State, Federal, Private, Indian Reservation)

MAP 3-1
RESERVED FOREST LANDS (IUCN CLASSIFICATION)
A3


7 classes + Wild and scenic Rivers

MAP 10-1
FOREST LAND
A4

Depicts the area of the state that is covered by forests (excluding Juniper)

MAP 10-2
FOREST LAND AVAILABLE FOR TIMBER PRODUCTION 1960
A5

Depicts land available for timber production (light green) and land

not available for timber production (dark green).

MAP 10-3
FOREST LAND AVAILABLE FOR TIMBER PRODUCTION 1970
A6

Depicts land available for timber production (light green) and land

not available for timber production (dark green).


Major Administrative or Legislative Event: Wilderness Act of 1964

MAP 10-4
FOREST LAND AVAILABLE FOR TIMBER PRODUCTION 1980
A7

Depicts land available for timber production (light green) and land

not available for timber production (dark green).


Major Administrative or Legislative Event:  (None)

MAP 10-5
FOREST LAND AVAILABLE FOR TIMBER PRODUCTION 1990
A8

Depicts land available for timber production (light green) and land

not available for timber production (dark green).


Major Administrative or Legislative Events: Wilderness Act of 1983

MAP 10-6
FOREST LAND AVAILABLE FOR TIMBER PRODUCTION 1999
A9

Depicts land available for timber production (light green) and land

not available for timber production (dark green).

Major Administrative or Legislative Event: President’s Forest Plan 1993

MAP 10-7
FOREST LAND AVAILABLE FOR TIMBER PRODUCTION 1999
A10

Depicts land available for timber production (light green) and land

not available for timber production (dark green) and land available

for limited timber production (medium green).

MAP 15-1
NORTHWEST OREGON FIRE HISTORY
A11

MAP 15-2
FOREST HARVEST COAST RANGE (1972-1995)
A12

MAP 15-3
SWISS NEEDLE CAST  (1996, 1997, 1998)
A13

MAP 15-4
BEETLE OR SPRUCE BUDWORM DETECTED (1989)
A14

MAP 15-5
BEETLE OR SPRUCE BUDWORM DETECTED (1991)
A15

MAP 15-6
BEETLE OR SPRUCE BUDWORM DETECTED (1994)
A16

MAP 15-7
BEETLE OR SPRUCE BUDWORM DETECTED (1998)
A17

MAP 19-1
FOREST LAND AVAILABLE FOR TIMBER PRODUCTION AND


NEW ROAD CONSTRUCTION
A18


5 classes

MAP 24-1
303D LISTED STREAMS (PH IMPAIRED)
A19


Depicts all 303d listed streams in the state with the pH impaired


streams highlighted.  Forest land is shown in green.

MAP 24-2
303D LISTED STREAMS (SEDIMENT IMPAIRED)
A20


Depicts all 303d listed streams in the state with the sediment impaired


streams highlighted.  Forest land is shown in green.

MAP 24-3
303D LISTED STREAMS (TURBIDITY IMPAIRED)
A21


Depicts all 303d listed streams in the state with the Turbidity impaired


streams highlighted.  Forest land is shown in green.

MAP 24-4
303D LISTED STREAMS (TEMPERATURE IMPAIRED)
A22


Depicts all 303d listed streams in the state with the temperature impaired 


streams highlighted.  Forest land is shown in green.

MAP 24-5
303D LISTED STREAMS (OXYGEN IMPAIRED)
A23


Depicts all 303d listed streams in the state with the Oxygen impaired


streams highlighted.  Forest land is shown in green.

MAP 25-1
TOXIC SITES ON FOREST LAND
A24

Depicts forest land and the point locations of known toxic sites.

MAP 46-1
TIMBER DEPENDENT COMMUNITIES
A25

Depicts each county by a color coded Timber Dependency Ratio and each community as a point symbol color coded by a Distress Index.

APPENDIX B

MISCELLANEOUS

OREGON FOREST DEPENDENT SPECIES EXAMPLE
B1

OREGON EXTIRPATED OR LISTED SPECIES
B3
Description of the Information in Each Indicatortc "DESCRIPTION OF THE INFORMATION IN EACH INDICATOR" \l 1
The First Approximation Report is designed as a reference tool for people that want to find out what data and information is available to describe an indicator of sustainability.  The indicators in Criteria 1 – 6 are all structured to provide similar useful information.  Rather than reading through the entire text, users can quickly find the information they need by referring to the sections described below.

Indicator # (The specific text of the indicator and a sequential number for easy reference)

Rationale:  This section explains the importance of the indicator relative to sustainability and outlines what might be learned by quantitative or qualitative review.

Can This Indicator Be Quantified:  If quantitative data is available it is included and discussed.  If there is no data available, a discussion of available literature on the subject is included.

Trends:  Data trends are displayed, or if specific data does not exist, trends identified in the literature review are presented.

Data Source and Availability:  This section includes citations stating who produced the data, and specific references to where the data can be obtained, such as the name of an organization, publication, or website address.  The frequency of data collection and distribution (i.e., annual, etc.), is given and other information is discussed, such as whether the data is published or obtained informally from someone, and whether the data is public domain, copy-written, for sale, etc.

Reliability of Data:  An estimate of the quality of the data is included.  This may be a formal accuracy assessment, or more subjective statements about the methods used to collect the data.

Scale:  Information included states the geographic extent of the data, and the scale it is collected at (i.e. 1:100,000 etc.)

Recommended Action For Data Collection:  If data is insufficient to describe the indicator, a recommendation of what it might take to get an accurate description is given.

Definitions:  A description of the terms used in text is included.

Selected References:  This section includes specific references to journal articles in the text, or references to where an interested reader might find more information.

INTRODUCTION tc "INTRODUCTION" \l 1
Oregonians share a bond of pride and respect for this beautiful place in which we live, and for the quality of life that we have created.

We are proud of our natural landmarks such as Mt. Hood, Crater Lake and the coast.  Our historical roots, from prehistoric Native American cultures to the Oregon Trail, are a source of great pride.  We prosper in some of the most livable communities in the nation like Portland, Eugene, Ashland, Baker City and Lakeview.  And while we have a lot in common, we have our differences, too.

Take forestry for example.  Surveys consistently show that people want a full array of goods, values and services from our forests.  But a person’s needs and wants from a forest largely depend upon their proximity, physical relationship and economic dependency.  For years the “community of place” – towns like John Day, Klamath Falls and Mill City that exist because of the forest and are dependent upon the traditional economic benefits it provides in the way of timber products – was often at odds with the “community of interest.”  The community of interest is much larger yet physically less connected to the forest than the community of place.  Oregon’s community of interest is its citizens, many of whom live in the Willamette Valley’s three urban centers.  They have a strong sense of what a forest should be and promote their visions through the political and policymaking processes.

Historically, these two communities have viewed each other with caution and suspicion.  The short-term needs of the community of place have often been at odds with the community of interest’s long-term environmental concerns.  For much of the 20th century, these two communities have been divided over how Oregon’s forests should be managed.  Now, as we look to sustaining our quality of life in the next century, it is apparent that what unites us about our forests is more important than what divides us.

Our children are depending on us to leave them with a world that provides everything they need in which to live healthy, productive lives.  As we look at ways of doing that, we begin to embrace the emerging philosophy of sustainable forestry.  It is a concept that will allow us to meet our current needs for forest-related economic, environmental and social demands without compromising the abilities of future generations to meet their needs.

The complexity of sustainable forestry cannot promote the archaic “either-or” argument that pits economic needs against environmental concerns.  Both communities’ perspectives are integral, valid parts of the debate.  Consensus on how best to sustain our environmental, social and economic values will arise from this debate.

Because every process – natural and invented – and every living thing are inextricably connected to everything else, we cannot promote one sustainable forest value while ignoring the other two.  The economic, environmental and social values all are linked.  Forest landowner groups in Oregon – private, federal and state – are already defining their roles in sustainability.  Forestlands in each category perpetuate economic, social and environmental values but tend to underscore one value over the other two.  For example, federal lands are currently managed with a focus on long-term environmental conservation that is important to the community of interest.  Private lands provide the community of place with the economic benefits they need to sustain their way of life, and state-owned lands are providing the economic, environmental and social values that are important to both communities.

Because we cannot discuss forest sustainability without knowing what the current forest conditions are, world environmental leaders at the 1992 United Nations Conference on Environmental and Development in Rio de Janeiro developed a statement on forest management, conservation and sustainable development to help nations define this starting point.

World leaders, scientists and environmentalists gathered together by geographic area to develop evaluation processes.  For the 13 countries with temperate and cold-climate forests, such as the United States, Canada, Japan and Australia, seven criteria were chosen as assessment starting points.  Under each criterion, specific measurable forest indicators would be researched in order to paint a holistic picture of the state of the nations’ forests.

The Oregon Board of Forestry and the Oregon Department of Forestry are now bringing this approach home, applying these national criteria to Oregon’s forests – the first state in the nation to take on such a challenge.  Currently, Department staff is gathering data as outlined in the criteria and indicators.  The data provide a snapshot of Oregon’s forests today, a starting point for the discussion on sustainability.  A policy advisory committee that includes members from the environmental community, forest industry, landowners, government agencies and academia is guiding the Department’s direction in this endeavor.  The Board of Forestry will shepherd the public debate out of the paradigm of differences to a more productive, creative focus on results and solutions.  This process will help the Board and the Department hone the Forest Practices Act and to develop the 2001 Forestry Program for Oregon, the Board’s strategic plan.



David E. Gilbert

Chair, Oregon Board of Forestry

Criterion 1
CONSERVATION OF BIOLOGICAL DIVERSITYtc "CRITERION 1  CONSERVATION OF BIOLOGICAL DIVERSITY" \l 1
Introduction

Forests are an integral part of Oregon’s natural, economic, and cultural landscape. Oregonians depend on forests for recreation and tourism, clean air and water, fish and wildlife habitat, and timber and wood fiber. Many different ecological processes have shaped Oregon’s forests, and they have a complex mix of plant and animal species that provide the range of values that Oregonians enjoy. Maintaining all the parts of these complex ecosystems is a goal that has been woven into many of Oregon’s policies and laws.

The ultimate goal of conserving biological diversity in Oregon’s forests is to ensure the long-term survival of all plant and animal species and the genetic variability within those species. Because different plants and animals are interdependent in many complex ways, biological diversity can be an excellent measure of total ecosystem health. The indicators of Criterion #1 can provide the structural framework needed to discuss biological diversity.

The first five indicators address ecosystem diversity and give a general overview of Oregon’s forests, the forest types, ownership, size, and management categories. Maps in Indicator #1 display the general pattern of forests and forest types across the state. Indicator #2 discusses the vegetative structure of these forests. Indicator #3 displays the complex mix of management and reserveed categories within the state. Indicator #4 combines the results of the first four indicators, and Indicator #5 discusses what we know about the effects of fragmenting the different forest types.

The species diversity indicators, #6 and #7, provide information about the number and characteristics of the vertebrate species that use Oregon’s forests and information about the status of individual species that are rare or endangered. Indicators #8 and #9, which look at genetic diversity, cover species that are in significant decline and discuss methods to develop models that would facilitate the consideration of wildlife in multidisciplinary natural resource assessments.

Ecosystem Diversity

Indicators #1 through #5 provide basic location, quantity, and quality information about Oregon’s forests and the different management designations for forest protection. Approximately 45 percent of Oregon is covered by forests. Forests are the dominant vegetation in Oregon’s four major mountain ranges: the Coast Range, Cascades, Siskiyous, and Blues. These forests are generally dominated by Douglas-fir, spruce, and hemlock west of the Cascade crest, and pine and mixed pine/fir stands in the dryer central and eastern part of the state.

Oregon’s forests fall into four major ownership categories. The federal government (U.S. Forest Service, Bureau of Land Management, and National Park Service) owns and manages 60 percent of Oregon’s forest land. Private owners, including both small woodland owners and large private corporations, own and manage 36 percent of Oregon’s forest land. The state of Oregon owns 2.6 percent of the forest land, and the various Native American tribes own a total of 1.4 percent of the forest land. Generally, private forest land is located in the valley bottoms and the lower elevations, and federal forest land is located at higher elevations.

The many ownership groups all have different goals for their land, creating a complex management situation for Oregon’s forests as a whole. Approximately 30 to 35 percent of Oregon’s forests have some formal management classification that protects wildlife, recreation, wilderness, or other non-market values, to some degree. The sizes of trees in Oregon’s forests depend on many factors including age, species, location, management, and history of disturbances. Since different species of wildlife prefer young and old forests, a healthy forest is made up of many different size classes. The size classes in the reserved areas are well-distributed across the entire range of sizes. About half of the reserved acreage is in the larger size classes, generally more than 100 years old.

Species Diversity

Indicator #6 contains a database of a total of 329 forest-dependent, vertebrate species in Oregon. Of these, 108 are mammals, 28 are amphibians, 171 are birds, and 22 are reptiles. The database provides managers a starting point for identifying species that use different forest structures and may be affected by various forest management practices. The data fields include information on: scientific name, common name, vertebrate type, general comments on preferred habitat and range, federal status, forest types used, and descriptions of specific forest structures that the animals might use (i.e., shrubs, cavities, down wood, deciduous trees, and riparian vegetation).

Indicator #7 lists forest-dependent species (including vascular plants and vertebrate animals) that are extirpated from the state, or listed as threatened or endangered at the state or federal levels, as well as sensitive species that have no formal listing but are of concern to biologists for a variety of reasons.

Genetic Diversity

Indicator #8 provides information on species that now occupy only a small part of their former range. The distribution of individual animals is important because it affects the likelihood that an individual will find a mate, the intensity of interspecific competition, and is ultimately related to the probability that a species will continue to exist. Shifts in a species’ range may indicate significant change in population size or habitat availability. After available data was reviewed, there was enough information to conclude that at least 11 forest-dependent species have been extirpated from a significant portion of their previous range since European-American settlement in Oregon.

Indicator #9 discusses population levels of representative species. If wildlife populations drop below a critical size they become vulnerable to extinction through the loss of genetic variability, which results in high mortality, low reproductive rates, and increased susceptibility to disease. Very little data exists that would allow biologists to conduct a Population Viability Analysis and project population size or likelihood of extinction for a species under particular circumstances. An alternative may be to create Habitat Suitability Models specifically developed to facilitate the consideration of wildlife in multidisciplinary natural resource assessments. The approach is based on deterministic models that link the availability of important habitat components and landscape characteristics to measures of carrying capacity for a given species or guild.

Data Needs

Data from the federal ground-based sampling systems (USFS, BLM, FIA) needs to be combined with the satellite image data used to calculate forest types and size classes (Indicators #1 through #4). It is important to know which forest types and size classes contain some of the habitat features referenced in the vertebrate database created for Indicator #6. The ground-based plot data contains information on snags, etc., while the satellite image data provides location information by mapping large areas for a relatively low cost. A merger of the two data systems would create information useful in answering many policy questions about wildlife and biodiversity.

Comprehensive databases for wildlife are extremely rare. Animal populations need to be monitored to allow early identification of species at risk of not maintaining viable populations. For species that are already at risk of not maintaining viable populations, thorough ongoing studies are warranted to identify management practices that can improve the outlook for the species’ survival.

INDICATOR 1:  Extent of area by forest type, relative to total forest area. tc "INDICATOR 1:  EXTENT OF AREA BY FOREST TYPE, RELATIVE TO TOTAL FOREST AREA" \l 2
Rationale

Forests are ecosystems, and their ecological processes do not follow political or ownership boundaries. The plant and animal species that live in forests generally require a contiguous forest of some minimum size over a large part of their natural range, in order to maintain viable populations. The following discussion provides a general geographic overview of Oregon’s forests, including the total amount of forest land in Oregon and the area covered by different forest types, as defined by the dominant tree species present. However, these tables and the related maps in the map packet do not show information on the vegetative structures, successional stage, stand density, or health of Oregon’s forests.

Can This Indicator Be Quantified
The following table shows how many acres of forest there are in Oregon, and how many acres are covered by each of the 11 main forest types. These numbers were calculated using a geographical information system (GIS) to analyze a digital map of land cover provided by the Oregon Department of Fish and Wildlife (ODFW). The original land cover map was classified into 62 different classes, and then aggregated into 23 major categories containing 11 tree species groups (see Map 1-1).

Table 1-1.  Total forest acres in Oregon, and acres of forest types tc "TABLE 1-1.  TOTAL FOREST ACRES IN OREGON, AND ACRES OF FOREST TYPES" \l 1
Species
Area

(acres)
Area

(as percent of state)
Area (as percent of  forested area within the state)

Douglas Fir
6,985,074
11.28
24.95

Douglas Fir / Mixed Conifer
3,680,067
5.94
13.14

Ponderosa Pine
7,040,042
11.36
25.14

Spruce; Hemlock
402,651
  0.65
1.44

True Fir; Mt. Hemlock
 1,976,328   
  3.19
7.06

Lodgepole Pine; Jeffery Pine; Subalpine Fir
   1,024,951
  1.65
3.66

Western Mixed
1,679,341
2.71
6.00

Northeast Mixed
3,094,618
5.00
11.05

Deciduous
270,144
  0.44
0.96

Grass/Shrub/

Regenerating Forest
1,844,912
  2.98
6.59






All Forested Land
31,773,222
51.29
100.00






Juniper
3,775,094
6.09


About 64 percent of western Oregon’s forests are dominated by Douglas-fir, as shown in the figure below. In the Coast Range and Cascades, Douglas-fir stands tend to have fewer associated tree species than the stands in southern Oregon, where the Douglas-fir is mixed with pine and other species. The western slope of the Coast Range also has large areas covered by spruce-hemlock forests and mixed conifer-hardwood stands. At higher elevations in the Cascades, the forests are mostly true fir-mountain hemlock type, or subalpine fir and lodgepole pine.

Figure 1-1.  Area of forest types in western Oregon tc "FIGURE 1-1.  AREA OF FOREST TYPES IN WESTERN OREGON" \l 1
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East of the Cascades, lower elevation forests are largely dominated by ponderosa pine, a forest type that covers 55 percent of eastern Oregon forests, as shown in Figure 1-2. Northeast Oregon’s forests are a mix of conifer species, including pine, larch, Douglas-fir, and true fir (23 percent of eastern Oregon forests). About 4 million acres of land in eastern Oregon are dominated by juniper. It is difficult to separate these lands into forest and range types from satellite imagery, and we did not consider these as forest land for the purposes of this report.

Figure 1-2.  Area of forest types in eastern Oregon tc "FIGURE 1-2.  AREA OF FOREST TYPES IN EASTERN OREGON" \l 1
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Trends

Oregon still has about 91 percent as much forest land now as existed in the 1600s (Oregon Forest Resources Institute, 1997). The 9 percent of forest land lost is due mainly to permanent clearing for agriculture, urbanization, industrial development, railroads, highways, and electric transmission lines. Historically the amount of forest land has always had some fluctuations due to wildfires, both lightning-caused fires and those set by Native Americans.

Data Source and Availability

Data for this indicator came from the Oregon Department of Fish and Wildlife digital land cover map (Gap II).

http://www.sscgis.state.or.us/data/themes.html
Reliability of Data
The ODFW data is the most reliable data yet developed for classifying Oregon’s different forest types. It was derived from 23 Landsat Thematic Mapper satellite scenes collected from 1991 to 1993. The minimum mapping unit is 100 hectares. In future decades the use of satellite imagery will allow Oregonians to monitor and track trends in forest extent and composition with great accuracy.

Scale
The ODFW digital land cover data for Oregon was derived from 25-meter resolution satellite imagery covering the entire state. This data was then classified and aggregated to a minimum mapping unit size of 100 hectares.

Recommended Action for Data Collection
In order to track trends and detect changes in the future, it is critical to use consistent techniques, classification schemes, and definitions over time. Otherwise, many apparent “changes” could result from using different definitions or classification schemes. Satellite imagery is constantly being updated, but there is no current plan to interpret and classify this data on a regular basis so that there will be a consistent historical record of Oregon’s forests.

Definitions

Biological diversity — Also known as “biodiversity.” Biological diversity is a measure of the number of different plant and animal species present in an ecosystem. The more different species present and the more diversity there is within a species, the healthier the total ecosystem.

Minimum mapping unit — the smallest area that is mapped on a map.  In the case of vegetation mapping, if a stand of one species is smaller than the minimum mapping unit, it will not show up on the map.

Selected References

Oregon Board of Forestry.  1995. Forestry Program for Oregon. Salem, OR.

Oregon Forest Resources Institute.  1997. Oregon Forest Fact Book.

INDICATOR 2:  Extent of area covered by different forest types and age classes or successional stages. tc "INDICATOR 2:  EXTENT OF AREA COVERED BY DIFFERENT FOREST TYPES AND AGE CLASSES OR SUCCESSIONAL STAGES" \l 2
Rationale

Forests are made up of many different species of trees, and different structural classes. The diversity of forest types and successional stages provides habitats for many different species of plants and animals across the landscape. Thus, the diversity of forest types can be an important measure of total ecosystem health.

Can This Indicator Be Quantified

Forest types were derived from the tree species information in a digital “map” of land cover provided by the Oregon Department of Fish and Wildlife (ODFW). Tree diameter information, which is highly correlated with age and successional stage, was combined with the forest type data for this indicator. A geographical information system (GIS) was used to combine and analyze the two digital data sets, and then to calculate the area covered by various forest types in six tree diameter classes.
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Figure 2-1.  Area of forest types, by size class, in western Oregon tc "FIGURE 2-1.  AREA OF FOREST TYPES, BY SIZE CLASS, IN WESTERN OREGON" \l 1
Data in the land cover map was aggregated into 10 tree species groups (see Map 1-1). The diameter class data was derived from satellite imagery, as classified by the Oregon Forest Industry Council (OFIC). We aggregated the data into 6 size classes representative of different successional stages.  These statistics were developed only for western Oregon.

Most of northwestern Oregon’s forests are dominated by stands of Douglas-fir. In a representative stand (Site Index 160 — low Site Class II), Douglas-fir naturally reaches a diameter of 5 inches about age 15, 10 inches at age 40, 15 inches at age 70, 20 inches at age 100, 25 inches at age 150, and 30 inches about age 200 (McArdle, 1930). Site index is a measure of stand productivity. Douglas-fir stands will reach these average diameters earlier if the site index is higher than 160, or later if the site index is lower than 160. If the stand is actively managed, by thinning, for example, then the trees can reach these diameters sooner.

The table below shows the total number of acres of Douglas-fir stands in northwest Oregon, and the size classes of these stands. Forty-two percent of the Douglas-fir stands are in early successional stages (i.e., average tree diameter is less than 10 inches), slightly more than 39 percent are in mid-successional stages, and about 16.7 percent are in the older successional stages (i.e., average tree diameter is greater than 20 inches).

Table 2-1.  Acres of Douglas-fir stands in northwest Oregon, by size class tc "TABLE 2-1.  ACRES OF DOUGLAS-FIR STANDS IN NORTHWEST OREGON, BY SIZE CLASS" \l 1
Species
Size

(dbh inches)
Area

(acres)
Area (as percent of class area)

Douglas Fir
0-5
1,202,397
17.55


5-10
1,709,636
24.95


10-15
1,441,246
21.04


15-20
1,234,376
18.02


20-30
743,395
10.85


30+
402,820
5.88

Total

6,733,870


Most southern Oregon forests are a Douglas-fir and mixed conifer forest type. These forests are on poorer sites than northwest Oregon forests, and therefore do not grow as fast. The western slopes of the Coast Range have about 1.8 million acres of deciduous or mixed deciduous tree-conifer stands. 

Red alder is the most common hardwood species in western Oregon.  Pure stands of red alder start changing to other forest types naturally by the time the red alder reach about 15 inches in diameter, and the alder rarely exceed 20 inches in diameter (Worthinton, 1960). As alder trees die they are normally replaced with hemlock or Douglas-fir. About 90 percent of the deciduous and western mixed (mixed deciduous-conifer) stands in Figure 2-1 are in size classes equal to or less than 15 inches in diameter.

A spruce-hemlock forest grows naturally on the coastal strip in northwest Oregon. As shown in the table below, slightly less than half the stands (47 percent) are in the earlier successional stages (i.e., average tree diameter less than 10 inches), about 43 percent of the stands are in mid-successional stages, and about 10 percent are in the older successional stages (i.e., average tree diameter is greater than 20 inches).

Table 2-2.  Acres of spruce-hemlock forest along northwest Oregon’s coastal strip, by size class tc "TABLE 2-2.  ACRES OF SPRUCE-HEMLOCK FOREST ALONG NORTHWEST OREGON’S COASTAL STRIP, BY SIZE CLASS" \l 1
Species
Size

(dbh inches)
Area

(acres)
Area (as percent of class area)

Spruce; Hemlock
0-5   
64,781
16.09


5-10
105,675
26.24


10-15
101,032
25.09


15-20
73,703
18.30


20-30
30,563
7.59


30+
7,411
1.84

Total

383,165


Most true fir and mountain hemlock forest stands are located in the high elevation zone of the Cascade Range. On these poorer sites, trees grow slowly. Some stands where the trees are only an average 10 to 15 inches in diameter may be over 100 years old, and stands where the trees have reached 15 inches or more in diameter are almost always over 100 years old. The following table shows the total number of acres in this forest type, by size classes.

Table 2-3.  Total acres of true fir-mountain hemlock forest, by size class tc "TABLE 2-3.  TOTAL ACRES OF TRUE FIR-MOUNTAIN HEMLOCK FOREST, BY SIZE CLASS" \l 1
Species
Size

(dbh inches)
Area

(acres)
Area (as percent of class area)

True Fir; Mt. Hemlock
0-5
141,366
11.88


5-10
181,171
15.23


10-15
179,506
15.09


15-20
260,761
21.92


20-30
245,111
20.60


30+
160,499
13.49

Total

1,168,414


For eastern Oregon, Pacific Meridian Resources classified tree size classes using data from satellite imagery, in a study done for the Oregon Department of Forestry. GIS was used to combine and analyze information on forest types, and acres of these types in four diameter classes and a low density class (low density of trees, diameter not specified). The results are shown in the next figure.

Figure 2-2.  Area of forest types, by size class, in eastern Oregon tc "FIGURE 2-2.  AREA OF FOREST TYPES, BY SIZE CLASS, IN EASTERN OREGON" \l 1
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Because eastern Oregon generally has lower productivity sites, trees grow more slowly than in western Oregon. In a ponderosa pine stand with a site index of 100, it takes about 65 years for trees to reach an average 10 inches in diameter, and 150 years for trees to reach an average 20 inches in diameter (Wycoff and Atterbury, 1974). Most forests in eastern Oregon are either ponderosa pine or mixed conifer, and many stands are managed with uneven-aged silvicultural methods that leave a variety of size classes in the same stand. The majority of the timberland in eastern Oregon is occupied either by low-density stands or by trees that are 10 to 20 inches in diameter.

Trends

In Oregon forests, the number of large trees has been decreasing over time, due to timber harvest and the historical trend to manage forests on harvest rotations of 40 to 80 years. However, on federal forest lands, new management policies have greatly reduced the amount of timber harvest (i.e., the Northwest Forest Plan). With these changes, the long-term trend on federal forest lands will be toward larger trees, with larger average diameters.

On private forest lands, planned harvest rotations will generally keep stands from developing larger than an average 15 inches in diameter. With the advent of satellite imagery, these trends will be easier to track in the future.

Data Source and Availability

The data used for this indicator is readily available from state and federal land management agencies. Digital data used to create the IUCN (World Conservation Union) land protection classes was obtained from the following sources.

· Oregon Department of Fish and Wildlife. GAP II data from State of Oregon GIS Service Center. http://www.sscgis.state.or.us/data/themes.html

· Interior Columbia Basin Ecosystem Management Project (http://www.icbemp.gov/spatial).

· State of Oregon GIS Service Center (http://www.sscgis.state.or.us).

· USDI Bureau of Land Management.

Reliability of Data

The ODFW data set is the most reliable data yet developed for classifying Oregon’s different forest types. It was derived from 23 Landsat Thematic Mapper satellite scenes collected from 1991 to 1993. The minimum mapping unit is 100 hectares.

The OFIC data for western Oregon was derived from satellite imagery scenes collected in 1994. The individual 25-meter pixels have been classified, and the overall accuracy of the data layer is about 84 percent.

Scale

The current ODFW digital land cover data for Oregon was derived from 25-meter resolution satellite imagery covering the entire state. This data was then classified and aggregated to a minimum mapping unit size of 100 hectares. The OFIC data is also derived from 25-meter resolution satellite imagery; it covers only the western half of the state.

Recommended Action for Data Collection

It is important to get data like the OFIC tree size data for the eastern part of the state. In order to track trends and detect changes in the future, it is critical to use consistent techniques, classification schemes, and definitions over time. Otherwise, many apparent “changes” over time could result from using different definitions or classification schemes. Satellite imagery is available starting from 1973 and is updated annually, but currently there is no plan to interpret and classify this data on a regular basis so that there will be a consistent historical record of Oregon’s forests.

Definitions

None.
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INDICATOR 3:  Extent of area, by forest type, in protected area categories, as defined by IUCN or other classification systems. tc "INDICATOR 3:  EXTENT OF AREA, BY FOREST TYPE, IN PROTECTED AREA CATEGORIES, AS DEFINED BY IUCN OR OTHER CLASSIFICATION SYSTEMS" \l 2
Rationale

Some forest lands are set aside for non-commodity uses, in various protective designations. These reserved lands have the potential to supply diverse habitats for many animal and plant species. However, in order to evaluate the contribution of these reserved lands to biological diversity, more information is needed than just the total number of forested acres in reserved land classifications. It is also important to know how many acres of different forest types are found in reserved land categories, because each forest type provides a unique combination of ecological, economic, and social benefits. Many plant and animal species require a specific set of environmental factors that are found predominately within a particular forest type. As a result, it is important that all forest types be included in the state’s reserved areas.

Can This Indicator Be Quantified
The World Conservation Union (IUCN) has identified seven (labeled as 1a, 1b, and 2-6) “Protected Area Management Categories” (Gland, et. al., 1994), to be used to communicate and disseminate data about reserved land areas (see Map3-1). The seven areas are labeled as 1a, 1b, and 2 through 6, and are listed below. These reserved categories provide a variety of ecological, economic, and social benefits including: scientific research, wilderness protection, preservation of species and genetic diversity, protection of natural and cultural features, tourism and recreation, education, and sustainable use of resources from natural ecosystems.

The seven IUCN categories are listed below, along with the comparable land designations most commonly used in Oregon for these categories.

Class 1A — Scientific Reserves

Comparable designations in Oregon:

Experimental forests

Areas of critical environmental concern

The Nature Conservancy lands

Research natural areas

Class 1B — Wilderness Area

Comparable designations in Oregon:

Wilderness areas

Administratively Withdrawn

Class 2 — National Parks

Comparable designation in Oregon:

National park

Class 3 — Natural monument

Comparable designation in Oregon:

National monuments

Class 4 — Habitat/Species Management Area

Comparable designations in Oregon:

Wildlife reserves

Late successional reserves

Key watersheds

Class 5 — Protected for conservation and recreation

Comparable designations in Oregon:

National scenic areas

National recreation areas

Special interest area

Class 6 — Protected for sustainable use of natural ecosystems

Comparable designation in Oregon:

Adaptive management areas

A geographical information system (GIS) was used to overlay a digital layer containing information on the seven IUCN protected area categories, with another digital layer containing information on the forest types derived from ODFW gap vegetation data (see Indicator #1). Then, the analysis calculated how many acres, by forest type, are in each reserved area category in Oregon. The results are shown in the following two tables.

Table 3-1.  Forest area in IUCN protected area categories in Oregon, by acres tc "TABLE 3-1.  FOREST AREA IN IUCN PROTECTED AREA CATEGORIES IN OREGON, BY ACRES" \l 1
Forest Area in IUCN Protected Area Categories (acres)

Forest Type
1A
1B
2
3
4
5
6
TOTALS

Douglas Fir
13,413
301,951
0
0
2,237,795
1,371
194,858
2,749,388

Douglas Fir / Mixed
8,088
290,698
966
245
1,503,846
12
216,699
2,020,554

Ponderosa Pine
37,577
85,400
3,793
7,826
151,381
22,847
0
308,824

Spruce; Hemlock
49
14,848
0
0
54,656
4,732
4,949
79,234

True Fir; Mt.

Hemlock
19,543
849,451
102,692
7,462
530,277
368
19,474
1,529,267

Lodgepole Pine; Subalpine Fir
10,578
370,571
19,733
0
74,777
28,412
0
503,871

Mixed Conifer
25
44,552
0
0
272,163
289
30,712
347,741

Deciduous
284
1,569
0
0
21,090
0
1,156
24,099

Grass; Shrub; Regenerating Forest
452
27,693
1,431
0
387,799
10,363
22,923
450,661

N.E. Mixed Conifer
29,645
277,884
0
403
0
168,856
0
476,788


119,654
2,264,617
128,615
15,936
5,233,784
237,250
490,771
8,490,427

Table 3-2.  Percent of total tree species area in IUCN protected area categories, in Oregon tc "TABLE 3-2.  PERCENT OF TOTAL TREE SPECIES AREA IN IUCN PROTECTED AREA CATEGORIES, IN OREGON" \l 1
Percent of Total Species Area in IUCN Protected Area Categories

Forest Type:
1A
1B
2
3
4
5
6
TOTALS

Douglas Fir
.19
4.32
0.0
0.0
32.04
.02
2.79
39.36

Douglas Fir / Mixed
.12
4.17
.01
0
21.53
0
3.1
28.93

Ponderosa Pine
.54
1.22
.05
.11
2.17
.33
0.0
4.42

Spruce; Hemlock
0.0
.21
0
0
.78
.07
.07
19.7

True Fir; Mt. Hemlock
.29
12.17
1.46
.10
7.59
.01
.28
21.9

Lodgepole Pine; Subalpine Fir
.15
5.31
.28
0.0
1.07
.41
0.0
 7.22

Mixed Conifer
0.0
.64
0.0
0.0
3.90
0.0
.44
4.98

Deciduous
0.0
.02
0.0
0.0
.30
0.0
.02
0.34

Grass; Shrub; Regenerating Forest
0.02
.40
0.0
0.0
5.55
.15
.33
6.45 

N.E. Mixed Conifer
.42
3.98
0
.01
0
2.42
0
6.83

In addition to the seven IUCN protection classes, an additional protection category is of great importance to the health of Oregon’s forest ecosystems. This category is riparian buffers. Although riparian buffers would logically fall within IUCN class 4 (habitat/species management areas), we have chosen to treat them separately because we used different assumptions to estimate the area by forest type within the buffers. We assumed that 30 to 70 percent of the federal matrix land (that is, federal land in a non-reserved category) on the west side of the Cascades is reserved in riparian buffer strips, and that 5 percent of the federal land base east of the Cascades is reserved in riparian buffers (Johnson, et. al., 1993). We also assumed that on non-federal forest lands, approximately 2 to 5 percent of the land is reserved in riparian buffers because of the Oregon Forest Practices Act. The results are shown in the following table.

Table 3-3.  Estimated area of forest land reserved in riparian buffers, by percentage and acres tc "TABLE 3-3.  ESTIMATED AREA OF FOREST LAND PROTECTED IN RIPARIAN BUFFERS, BY PERCENTAGE AND ACRES" \l 1
Region
Federal Matrix (% in Riparian)
Federal Matrix

(total acres)
Federal Matrix (riparian acres)
Private

(% in Riparian)
Private

(total acres)
Private (total riparian acres)

Coast
70
384,349
269,044
5
3,122,148
156,107

Cascades
45
2,099,967
944,985
4
2,436,562
97,462

Siskiyous
30
710,346
213,103
3
1,113,067
33,392

East
5
385,967
19,298
2
3,449,123
68,982



3,580,629
1,446,430

10,120,900
355,943

Trends
Since the 1980s, several additional areas have been designated as wilderness areas (IUCN Class 1b), or as habitat/species management areas (IUCN Class 4), in Oregon. These areas add to the total number of acres reserved under special designations, as well as adding to the variety of forest types that are under these special classifications.

Data Source and Availability

The following sources provided the digital data used to create the IUCN land protection classes layer for Oregon. This data is readily available from state and federal land management agencies.

· USDI Bureau of Land Management.

· State of Oregon GIS Service Center (http://www.sscgis.state.or.us).

· Interior Columbia Basin Ecosystem Management Project (http://www.icbemp.gov/spatial).

The Oregon Department of Fish and Wildlife provided the digital data on forest types.

An extremely well thought-out, thorough, and high quality project dealing with biodiversity and the protection of biodiversity across the state has been produced by the Defenders of Wildlife out of Lake Oswego, Oregon (http://www.defenders.org).  “Oregon’s Living Landscape: Strategies and Opportunities to Conserve Biodiversity” consists of a 325 page full-color atlas and narrative as well as an interactive CD-ROM complete with text, maps, data, and software that enables the user to create their own maps and perform their own analyses.  The scope of this project includes the entire state, not just forested land.  The goals of this project are to:

· Promote more biodiversity-friendly management

· Expand the existing network of conservation lands

· Focus conservation actions on best opportunities

· Provide conservation tools and incentives

· Coordinate data collection and management

· Expand public awareness and understanding

· Apply principles of adaptive management
Reliability of Data

For general statewide land classification, the data is very reliable.

Scale

Statewide.

Recommended Action For Data Collection

None.

Definitions
Areas of critical environmental concern (ACEC) — Designated areas administered by the U.S. Bureau of Land Management. ACECs are areas on BLM lands that contain one or more of the following attributes:

· Significant historic, cultural, or scenic value.

· A fish or wildlife resource; for example, habitat for endangered or threatened species.

· A natural process or system that is rare, fragile, or threatened.

· A natural hazard area (e.g., avalanche, landslide, dangerous cliffs, or flooding).

In addition, these areas must have substantial significance to become an ACEC. The management of the areas varies according to the type of important resource being protected. In general, grazing rights, if already established, are allowed to continue but may be limited. Otherwise, these areas are to be preserved or protected.

Experimental forest — Designated areas administered by the U.S. Forest Service. Areas designated and managed for research into ecological processes that influence forest ecosystem health. There are two experimental forests in Oregon, the H. J. Andrews and the Starkey.

National monument — Designated area administered by the National Park Service or the U.S. Forest Service. There are three national monuments in Oregon. National monuments are managed similar to national parks.

The Antiquities Act of 1906 authorized the President to declare by public proclamation landmarks, structures, and other objects of historic or scientific interest situated on lands owned or controlled by the government to be national monuments.

National park — Designated area administered by the National Park Service. Crater Lake National Park is the only national park in Oregon. 
The mission of the National Park Service is “...to promote and regulate the use of the... national parks... which purpose is to conserve the scenery and the natural and historic objects and the wild life therein and to provide for the enjoyment of the same in such manner and by such means as will leave them unimpaired for the enjoyment of future generations.” (National Park Service Organic Act of 1916)

National parks are generally large areas possessing nationally significant natural, cultural, or recreational resources. These areas generally contain a wide variety of attributes including significant historic assets. Hunting, mining, and consumptive activities (including timber harvest) are prohibited.

Research natural areas (RNAs) — Areas established and managed by the U.S. Forest Service. RNAs provide biodiversity reserves and are for “non-manipulative research, observation, and study” (Forest Service Manual 4063), and are not meant for uses that “directly or indirectly modify ecological process.”

The level of acceptable use varies, depending on the fragility or the rarity of the ecosystem for a particular RNA and the objective for that RNA. In general, timber harvesting, grazing, and road building are prohibited, and motorized recreation and prescribed fire is limited.

Special interest areas — Areas administered by the U.S. Forest Service. These areas are recognized for special scenic, cultural, geological, botanical, zoological, paleontological, or other special values. Like the ACECs, these areas are managed primarily for the protection of their special features and secondarily for public use and enjoyment.

Wild and scenic rivers — Rivers and river segments may be proposed for listing to Congress by the Secretary of the Interior, Secretary of Agriculture, and by states. Congress makes the actual designations of rivers.

The National Wild and Scenic Rivers Act was enacted by Congress in 1968. The purpose of this act is to protect “certain selected rivers of the Nation which, with their immediate environments, possess outstandingly remarkable scenic, recreational, geologic, fish and wildlife, historic, cultural, or other similar values, shall be preserved in free-flowing condition, and that they and their immediate environments shall be protected for the benefit and enjoyment of present and future generations.” (National Wild and Scenic Rivers Act, 1968)

The act provides blanket protection against federally licensed dams, diversions, and other on-river development on designated river segments. It also sets aside a quarter-mile-wide riparian corridor in which development is restricted on public lands. Private lands in designated wild and scenic corridors are generally open to development. Designations can be made for both whole rivers and river segments, and not just for rivers that are wild and pristine. Reaches of river with road access, private property, and other significant development can qualify as scenic or recreational segments, as long as they are freeflowing.

Once designated as wild and scenic, rivers are classified and administered (corresponding to the degree of pre-existing development) in one of the following categories.

Wild river areas — Those rivers or sections of rivers that are free of impoundments and generally inaccessible except by trail, with watersheds or shorelines essentially primitive and waters unpolluted. These represent vestiges of primitive America.

Scenic river areas — Those rivers or sections of rivers that are free of impoundments, with shorelines or watersheds still largely primitive and shorelines largely undeveloped, but accessible in places by roads.

Recreational river areas — Those rivers or sections of rivers that are readily accessible by road or railroad, that may have some development along their shorelines, and that may have undergone some impoundment or diversion in the past.

Wilderness area — Designated area administered by the U.S. Forest Service or BLM. The U.S. Forest Service manages 36 wilderness areas in Oregon, with a total of approximately 2.1 million acres.

Wilderness areas are managed “To secure for the American people of present and future generations the benefits of an enduring resource of wilderness.” (Wilderness Act of 1964)

Wilderness areas are defined by the Wilderness Act as those areas affected primarily by the forces of nature, possessing outstanding opportunities for solitude or a primitive type of recreation. These areas are federally owned, undeveloped, and generally over 5,000 acres in size. Wilderness areas contain ecological, geological, or other features of scientific, educational, scenic, or historic value, and are reserved and managed to allow natural ecological processes to operate freely. There are no timber harvests, road building, or motorized recreation allowed, and only limited grazing and prescribed burning is allowed. Mining is allowed only on claims established before the designation.

Wilderness study areas (WSA) — Areas being considered for Congressional designation as wilderness; and managed as wilderness in the interim by the responsible federal agency, either BLM or the U.S. Forest Service.

Wilderness areas are managed to protect their wilderness characteristics. They must be at least 5,000 acres, or if smaller, be contiguous to lands that are already designated as wilderness. WSAs must generally appear to have been affected primarily by the forces of nature with the imprint of man substantially unnoticeable. A WSA must be roadless but does not have to possess outstanding opportunities for solitude. WSAs are managed in a manner so as not to impair their suitability for preservation as wilderness.

FEMAT — Forest Ecosystem Management Assessment Team. An interagency task force created after President Clinton’s Forest Conference held in Portland, Oregon in April 1993. FEMAT was authorized to develop a new approach to forest management and land allocation on federal forest lands in the range of the northern spotted owl, which includes federal lands in western Oregon, western Washington, and part of northern California. The team developed the following land use designations, in order to protect habitat for the endangered northern spotted owl, other threatened and endangered species, and old-growth-dependent species, on federal forest lands, and to allow the development of new forest management approaches.

Adaptive management areas (AMAs) — These areas are federal forest lands within the range of the northern spotted owl that have been designated as areas for the development and testing of new approaches for the integration and achievement of ecological, economic, and other social objectives. The U.S. Forest Service and BLM will work with other organizations, government entities, and private landowners to accomplish these objectives on AMAs.

Four adaptive management areas are established in Oregon:

· Applegate — 268,600 acres.

· Blue River — 153,200 acres.

· Little River — 83,900 acres.

· Northern Coast Range — 247,000 acres.

Administratively withdrawn — These reserved areas are identified in current national forest management plans at the district level, as having preferred recreational value and are not scheduled for timber harvest.

Congressionally withdrawn — These reserved lands have been reserved by Congress for specific purposes. Included in this category are national parks and monuments, wilderness areas, wild and scenic rivers, and national wildlife refuges. These categories were all established by separate laws, before FEMAT developed its new plan.

Key watersheds — These are watersheds designated within the range of the northern spotted owl to provide additional riparian area protection. Key watersheds are essential for maintaining and recovering habitat for at-risk stocks of anadromous salmonids and resident fish species.

No new roads will be constructed in the roadless areas of key watersheds. Outside the roadless areas, FEMAT recommends no net increase in roads. In other watersheds, a watershed analysis must be conducted before any land management activities can occur within any roadless areas in the watershed.

Late successional reserves (LSRs) — These reserved areas are designed to maintain a functional, interactive, late-successional and old-growth forest ecosystem. They serve as habitat for late-successional and old-growth related species such as the northern spotted owl.

In LSRs, thinning will be allowed in any stand that is less than 80 years old, in both natural and plantation stands. Salvage is permitted in areas larger than 10 acres that have been damaged by catastrophic events, such as fire, insects, or disease. Any thinning or silvicultural treatments inside reserves require review by an interagency team to ensure that the treatments are beneficial to the creation of late-successional forest conditions.

Matrix land — These lands are the remaining federal forest lands in the range of the northern spotted owl, that remain outside reserves (LSRs, riparian reserves), Congressionally withdrawn areas (national parks, monuments, wilderness areas), and administratively withdrawn areas (special interest areas, areas of critical environmental concern, research natural areas, etc.). Matrix lands are available for timber harvest at varying levels.

Management guidelines for matrix lands vary by geographic area. Examples of guidelines are requirements for the retention of snags and downed wood, retention of a specified volume of each cutting unit, or managing for stand spacing and rotation age.

National recreation area — This designation was established by Congress for the purpose of assuring and implementing the protection and management of public outdoor recreation opportunities. The Oregon Dunes National Recreation Area is the only such area in the state.

National scenic area — This designation was established by Congress to protect areas of outstanding scenic beauty. Hells Canyon National Scenic Area is the only such area in Oregon.

National wildlife refuge — These areas are established by Presidential proclamations or by Congress for the protection of wildlife. There are 18 national wildlife refuges in Oregon.

Riparian reserves — These areas include portions of watersheds where riparian-dependent resources receive primary emphasis and where special standards and guidelines govern land use. On federal forest lands, every watershed within the range of the northern spotted owl has riparian reserves. In general, on federal forest lands, a riparian reserve is a buffer strip surrounding streams, wetlands, ponds, and lakes, and is generally considered as a “no cut” zone of 100 to 300 feet from the stream bank. Riparian reserves provide thermal cover (shade), soil stabilization, large down wood to the streams, and other ecological functions essential to healthy streams.
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INDICATOR 4:  Extent of areas, by forest type, in protected areas, defined by age class or successional stage. tc "INDICATOR 4:  EXTENT OF AREAS, BY FOREST TYPE, IN PROTECTED AREAS, DEFINED BY AGE CLASS OR SUCCESSIONAL STAGE" \l 2
Rationale
Forest stands have different structures, depending on the ages, diameters, and heights of trees within the forest, the mix of tree species over time, and the overall successional stage of the stand (young, mature, or old-growth forest, for example). Many ecological processes, wildlife species, and other plants besides trees are associated with various forest structures. A diversity of forest structures and successional stages, across the landscape, provides diverse habitats for many different species of plants and animals.

Indicator #3 showed how many acres of various forest types, as defined by the dominant tree species, are in reserved land classifications. This indicator takes a closer look at how many acres are in different size classes, within those total acreages of forest types in reserved areas. This more detailed information is one indication of the potential that these reserved forests have to provide diverse habitats and support biological diversity. This indication, in turn, is one measure of the overall health of Oregon’s forests.

Can This Indicator Be Quantified

GIS was used to combine and analyze three digital data sets: forest type, reserved areas, and size classes for trees. The Oregon Department of Fish and Wildlife (ODFW) provided the digital data set for forest types (see Indicator #1 for more details). The Oregon Forest Industry Council (OFIC) provided the digital data set for tree diameters, or size classes (see Indicator #2). Finally, the digital data set developed for Indicator #3 was used, for information on reserved forest areas. The analysis was done separately for western Oregon and eastern Oregon.

The next two figures show the results of the analysis for western Oregon. In the Douglas-fir forests of northwest Oregon, about half of the larger size classes and about 30 percent of the younger forests are in reserved classifications. In the Douglas-fir and mixed conifer forests of southern Oregon, about half the younger forests and 70 percent of the older stands are reserved. The vast majority of high elevation forests (true fir/mountain hemlock and pine/subalpine fir types) are in reserved areas. Only about 10 to 20 percent of the deciduous or mixed conifer deciduous forests are reserved.

Figure 4-1.  Forest types in protected areas, by size class, in western Oregon tc "FIGURE 4-1.  FOREST TYPES IN PROTECTED AREAS, BY SIZE CLASS, IN WESTERN OREGON" \l 1
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Figure 4-2.  Percent of size classes, by forest type, in protected areas, in western Oregon tc "FIGURE 4-2.  PERCENT OF SIZE CLASSES, BY FOREST TYPE, IN PROTECTED AREAS, IN WESTERN OREGON" \l 1

[image: image5.wmf]Percent of Size Classes

In Protected Categories

In Western Oregon 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Douglas Fir

DF/Mixed

Spruce; W. Hemlock

True Fir; Mt. Hemlock

Pine/Subalpine Fir

Mixed Conifer/Deciduous

Deciduous

0-5

5-10

10-15

15-20

20-30

30+

Total


The next two figures show the results of the analysis for eastern Oregon. Most of eastern Oregon’s reserved areas are in the higher elevations of the Cascade Range and the mountains of northeast Oregon. Therefore, for this region, the species in the reserved areas are heavily weighted to those that grow at higher elevations: true fir/mountain hemlock and subalpine fir forest types. Relatively few acres of eastern Oregon’s predominant species, the ponderosa pine and mixed conifer forest types, are in reserved categories. Out of 6.9 million acres of ponderosa pine, only 255,000 acres (4 percent) are in reserved areas. There is a total of 2.8 million acres of northeast mixed conifer forest type, but only 215,000 acres (8 percent) are in reserved areas.

In eastern Oregon, the forests are well-distributed across the entire range of size classes, for all the forest types in reserved areas. All size classes are well-represented.

Figure 4-3.  Forest types in protected areas, by size class, in eastern Oregon tc "FIGURE 4-3.  FOREST TYPES IN PROTECTED AREAS, BY SIZE CLASS, IN EASTERN OREGON" \l 1
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Figure 4-4.  Percent of size classes, by forest type, in protected areas, in eastern Oregon tc "FIGURE 4-4.  PERCENT OF SIZE CLASSES, BY FOREST TYPE, IN PROTECTED AREAS, IN EASTERN OREGON" \l 1
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Trends

Since the 1980s, several additional areas have been designated as wilderness areas (IUCN Class 1b), or as habitat/species management areas (IUCN Class 4), in Oregon. These areas add to the total number of acres reserved under special designations, as well as adding to the variety of forest types that are under these special classifications. It is likely that the overall age and size of trees is increasing in these reserved areas.

Data Source and Availability
Digital data used to create the IUCN land protection classes was obtained from the following sources.

· Interior Columbia Basin Ecosystem Management Project (http://www.icbemp.gov/spatial).

· Oregon Department of Fish and Wildlife.

· Oregon Forest Industries Council (http://www.ofic.com).

· Pacific Meridian Corporation (http://www.pacificmeridian.com/new/woveg.html).

· State of Oregon GIS Service Center (http://www.sscgis.state.or.us).

· USDI Bureau of Land Management.

The data on land management allocations and forest types is readily available from state and federal land management agencies. Data on successional stages is owned and copyrighted by the Oregon Forest Industries Council (OFIC).

Reliability of Data
Data is generally reliable.

Scale
Data resolution is at a 25-meter pixel size. Only the western part of the state has been completed.

Recommended Action For Data Collection

Data needs to be collected and interpreted in a similar manner for eastern Oregon.

Definitions
See Indicator #3 for definitions of terms used in this indicator.
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INDICATOR 5:  Fragmentation of forest types. tc "INDICATOR 5:  FRAGMENTATION OF FOREST TYPES" \l 2
Rationale
When a forest is fragmented into small pieces, ecological processes can be disrupted and habitat areas reduced or unavailable to wildlife. Fragmented areas may be too small to maintain viable breeding populations of some species. The distances between forest fragments can interfere with pollination, seed dispersal, wildlife movement, and breeding. Although some wildlife species decline as forests become more fragmented, other species can benefit, especially those species that prefer forest edges. Ultimately, excessive fragmentation can contribute to the loss of plant and animal species that are unable to re-colonize forests after an area is disturbed. In areas converted to agricultural purposes, remnant forest fragments will provide refuges for many, although not all, components of the original, diverse forest communities (USDA Forest Service, 1997).

Once the positive and negative effects of fragmentation are identified, it is important to know the historical context, what changes have occurred, and what current conditions are. This information provides a base from which management decisions can be made.

Can This Indicator Be Quantified
Before modern forest management, Pacific Northwest forests were naturally fragmented due to fires, windstorms, landslides, and other disturbances. In order to understand the effects of modern forest management, it is necessary to first understand the historical landscape. The significance of modern activities can only be understood when viewed in this context.

In eastern and midwestern forests, fragmentation has usually resulted when forests are converted to other uses, such as urban development or agriculture, and forests are lost permanently. In the Pacific Northwest, forest fragmentation has usually been the result of disturbances such as wildfire or timber harvest. Because each part of the landscape has its own disturbance history, there are many different fragmentation patterns in Oregon’s forests.

Although large-scale data is not available on forest fragmentation, small-scale studies have been done on fragmentation’s effects on vertebrate populations in Oregon. Currently, attempts are being made to develop useful metrics to describe and model forest fragmentation. These metrics measure such things as the area of patch type and the frequency distributions of patch sizes, patch density, richness, fractal dimensions, and edge density. These measures may be used in modeling programs to predict interactions among landscape patterns, landforms, living organisms, and landscape processes such as disturbances, biomass trends, and nutrient cycling (Diaz, 1996). An example of such a program is FRAGSTATS (McGarigal and Marks, 1995).

Trends

Historically, Pacific Northwest forests were fragmented by natural disturbances such as fire and disease. Fire effects differed considerably in terms of frequency and severity from one forest region to another. These variations produced a diverse landscape in which some forests were dominated by small habitat patches while others were characterized by larger forest patches (Agee, 1998).

Since the late 1800s, timber harvest and fire suppression have replaced natural disturbances as the primary forces shaping forest landscapes. Perhaps the most important consequence of timber harvest has been the significant reduction in amounts of old growth forest on private land and the high degree to which old-growth forests are fragmented on federal land. Over the last several decades, fire suppression has also changed natural disturbance patterns, and has “de-fragmented” some Pacific Northwest forests (Sallabanks et. al., 1998).

Data Source and Availability
Large-scale data is currently not available on historical forest fragmentation patterns, changes in patterns, and current forest fragmentation conditions in Oregon.

Reliability of Data
NA.

Scale
NA.

Recommended Action For Data Collection
Satellite imagery should be taken to determine the current level of forest fragmentation in Oregon. Useful metrics and modeling systems will be necessary to properly use any GIS data obtained for management purposes.

Definitions
Fragmentation — Fragmentation is a landscape-level process in which a specific habitat is progressively sub-divided into smaller, geometrically more complex, and more isolated fragments as a result of both natural and human activities. It involves changes in landscape composition, structure, and function at many scales and occurs on a backdrop of a natural patch mosaic created by changing landforms and natural disturbances (McGarigal and McComb, 1998).

Patch — A unit of homogeneous vegetation.

Matrix — The matrix is the most “connected” or continuous part of the landscape, also often the largest in area.

Corridor — A narrow, elongated patch that serves as a route for the movement of organisms.

Edge — The zone of transition between dissimilar patches. An edge may have features of both adjacent types.

Core area — The portion of a patch that is free from edge effects. Also known as the interior habitat (Forman and Godron, 1986).
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Rationale
In order to properly manage forest resources, land managers need to know which species can be expected to be present in various forest types. Appendix B lists forest-dependent species, and provides managers a starting point for identifying species that may be affected by various forest management practices.

Can This Indicator be Quantified
Forest-dependent species are listed in Appendix B. We considered taxa only at the full species level. We did not include subspecies because the table is general, not exhaustive; and also because the inclusion of subspecies would bring up taxonomic questions. In making a table like this one, the exact number of species included depends on the definition of “forest dependent” that is used. A strict definition of forest-dependent species would include spotted owls and Larch Mountain salamanders, but exclude species that can survive in other than forested habitats (great horned owl and roughskin newt, for example). For this project, we used a broad definition that included all species that use forest habitats for some part of their lifecycle. Species did not have to be restricted to forest habitats to be included in the list.

We were also inclusive when identifying habitats used by the species in the table. For example, species that are primarily riparian, but could occur in riparian habitats running through any forest type, are listed as occurring in all forest types. We made no attempt to identify which forest habitats are used by fish. This information is not available in this format. In general, the presence or absence of fish species is determined to a much greater extent by water-related habitat factors than it is by forest habitat features. Although forest conditions can dramatically affect aquatic habitats, that assessment is beyond the scope of this indicator.

The database contains a total of 329 forest-dependent, vertebrate species in Oregon. Of these, 108 are mammals, 28 are amphibians, 171 are birds, and 22 are reptiles. On the next page, there is a list of the data fields in the database, and the type of information supplied in each field.

Forest-Dependent Species Database: List of Data Fields

1. Scientific name

2.
Common name

3.
Vertebrate type

A: Amphibian

B: Bird

R: Reptile

F: Fish

4.
Region

E: East

W: West

S: South

E/W: most areas in Oregon

D: Habitat use differs according to which side of Cascades 

C: Cascade Crest

5.
Habitat comments

General comments on preferred habitat and range.

6.
Federal status

LE: listed endangered

LT: listed threatened

PE: proposed for listed endangered

PT: proposed listed threatened

C: candidate for listing

SOC: species of concern

N: not listed

7.
State status

Same as above, plus the following ODFW definitions:

SC: sensitive critical species

SP: sensitive peripheral or naturally rare

SV: sensitive vulnerable

SU: sensitive undetermined

8.
Neotropical migrant

Y: Species is a neo-tropical migrant

9.
Shrub nester

H: High requirement of shrubs for nesting

M: Medium requirement of shrubs for nesting

10.
Cavity use 1
11.
Downed wood 1
12.
Deciduous

Y: indicates deciduous habitat use

13.
Riparian 2
14.
SS1 1
Grass-forb: dominant vegetation is herbaceous; logs present, not decayed.

15.
SS2 1
Shrub-seedlings: dominant vegetation is woody shrubs and/or seedlings; logs present, not decayed.

16.
SS3 1
Pole-sapling: stage dominated by trees; stand usually less than 40 years old; natural thinning not yet occurring; even-height canopy; logs on ground beginning to decay.

17.
SS4 1
Young: stage dominated by tress; stand usually less than 80 years old; natural thinning beginning, logs moderately decayed; beginnings of understory vegetation.

18.
SS5 1
Mature: stage dominated by trees; stand generally less than 140 years old; natural thinning occurring; both decaying and un-decayed logs on ground; uneven-aged canopy; some snags present; understory vegetation established.

19.
SS6 1
Old growth: stage dominated by trees; stand usually greater than 140 years old; understory vegetation well established; snags present; heart rot and other signs of stand decadence present; all tree ages and heights represented; abundant decayed and sound logs on ground.

20.
Douglas-fir  2
21.
Ponderosa pine 2
22.
Spruce; hemlock 2
23.
True fir; mountain hemlock 2
24.
Lodgepole pine; Jeffrey pine; subalpine fir 2
25.
Mixed deciduous 2
26.
Deciduous 2
27.
Grass/shrub/regenerating 2
1. H: High habitat association; M: Medium habitat association; L: Low habitat association

2. Y: Indicates habitat association

Trends
There are no documented trends identifying whether the number of forest-dependent species in Oregon has risen or declined. Forest clearing and fragmentation have benefited species that prefer edge habitats, but has resulted in declining populations of species that require forest interior habitats.

Data Source and Availability
The species list for Indicator #6 was developed from the Oregon Natural Heritage Program element tracking database and the list contained in Likely Consequences of Forest Management on Terrestrial, Forest-Dwelling Vertebrates in Oregon, a study done for the Oregon Forest Resources Institute (Bunnell, et. al., 1997). Habitat use was determined from the Oregon Natural Heritage Program vertebrate characterization abstracts database and the Oregon Gap Analysis Project wildlife/habitat relationship matrix.

Data is available from the Oregon Natural Heritage Program on habitat use by forest-dependent vertebrates. Data is also available in the publications listed under “References.”

Reliability of Data
The data used in this indicator is reliable. Professional judgment is involved in decisions on the inclusion of species in the database.

Scale
Statewide.

Recommended Action for Data Collection
It would be desirable to have additional information about vertebrate animals’ use of forests. The information would help managers to identify trends in forest-dependent vertebrate populations and habitat use. This work is traditionally done on a species-by-species basis, although it is possible to survey for populations of several similar species at once. For example, the Oregon Heritage Program monitors populations of several frog species at high elevation lakes.

Definitions
Forest-dependent species — Any species which uses forested habitats, or portions of forested habitat, at any point during the life cycle. This does not include species that may occasionally wander into forests, but are not normally expected to be found in forested habitat.
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Rationale
If forest land managers know which forest-dependent species are at risk and what the situation of these species is, then they can modify their management activities to maintain or benefit populations of these at-risk plants and animals. Forest managers can identify dangerous trends early and modify their management activities before a species is in a critical condition, if they have reliable information.

Can This Indicator Be Quantified
Appendix B, Table 2, lists forest-dependent species (including vascular plants and vertebrate animals) that are extirpated from the state, listed as threatened or endangered at the state or federal levels, as well as sensitive species that have no formal listing but are of concern to biologists for a variety of reasons. The number of species on this list is highly variable, and depends in part on the professional judgment of biologists and in part on the present state and federal endangered species lists. These lists may be modified at any time.

Trends
In general, the species listed in Appendix B, Table 2 do not adapt readily to disturbance, and have been negatively impacted by past forest disturbances.

Data Source and Availability
The species list for Indicator #7 was developed from the Oregon Natural Heritage Program element tracking database.

Data on sensitive species is available from the Oregon Natural Heritage Program and at their web site: http://www.heritage.tnc.org/nhp/us/or. Data on Oregon’s sensitive species and the Oregon Endangered Species Act is available from Oregon Department of Fish and Wildlife. Information on the federal Endangered Species Act is available from the U.S. Fish and Wildlife Service. Information is also available in the publications listed under “References.”

Reliability of Data
Data used in this indicator is reliable. Although there is no ambiguity surrounding the formally listed species, professional judgment is involved in the decisions to include some of the sensitive species in Appendix B, Table 2. It is not always easy to determine whether or not a species is at risk of not maintaining viable populations.

Scale
Statewide.

Recommended Action for Data Collection
It would be beneficial to monitor forest-dependent species, in order to make an early identification of species at risk of not maintaining viable populations. For species that are already at risk, thorough ongoing studies are warranted to identify management practices that can improve the outlook for the species’ survival.

Definitions
Federal status — A species’ status as determined by the U.S. Fish and Wildlife Service or the National Marine Fisheries Service, according to the requirements of the federal Endangered Species Act.

LE — listed as endangered.

LT — listed as threatened.

PE — proposed for listing as endangered.

PT — proposed for listing as threatened.

C — candidate for listing as threatened or endangered.

SOC — species of concern; there is not enough information available to warrant listing.

NL — not listed in a portion of the range.

Forest-dependent species — Any species that uses forested habitats, or portions of forested habitat, at any point during the life cycle. This does not include species that may occasionally wander into forests, but who are not normally expected to be found in forested habitat.

Sensitive species — Species for which there is some concern about their ability to maintain viable breeding populations.

State status — A species’ status under the Oregon Endangered Species Act. For animals, this act is administered by the Oregon Department of Fish and Wildlife. For plants, the act is administered by the Oregon Department of Agriculture.

LE — listed as endangered.

LT — listed as threatened.

PE — proposed for listing as endangered.

PT — proposed for listing as threatened.

C — candidate for listing as threatened or endangered.

NL — not listed in a portion of the range.

SC — ODFW sensitive critical species; listing as threatened or endangered is pending or may be appropriate if immediate conservation actions are not taken.

SV — ODFW sensitive vulnerable; listing as threatened or endangered is not believed imminent and can be avoided through protective measures and monitoring.

SP — ODFW sensitive peripheral or naturally rare; species whose Oregon populations are on the edge of their ranges, or species that have always maintained low populations because of naturally limiting factors.

SU — ODFW sensitive undetermined; status is unclear. These species may qualify for listing as threatened or endangered, but scientific study is required before a judgment can be made.
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Rationale

In evaluating the condition of a wildlife or plant species, it is essential to know the natural geographic range of the species, the current range of the species, and how well individuals are distributed across the landscape within that range. The geographic range of a species represents the broadest possible area where a species can exist, and is generally determined by major environmental patterns such as ecoregion, climate, and elevation. When changes occur in the range of a species, they may indicate significant changes in the size of the population or in the availability of habitat. A continuous decline in geographic range may signal that the species is in trouble, losing viability and at greater risk of extinction.

Within a species’ geographic range, the number of individuals and their distribution over the landscape affect the likelihood that an individual will find a mate, the intensity of competition between species, and the probability that a species will continue to exist. For most forest-dependent wildlife, the distribution of individuals within the geographic range is dynamic. Population gaps form and disappear as natural disturbances and forest succession shift habitat availability. In assessing the condition of a wildlife species, biologists must be able to determine the difference between these natural population fluctuations and long-term declines.

Monitoring the distribution of wildlife species benefits the public in several ways.

· Many wildlife species provide measurable or potential economic benefits to the state. Monitoring these populations can help ensure the proper management of these natural resources.

· Population monitoring will aid in preventing future wildlife crises and forestall the economic and social costs of species recovery plans.

· A change in the distribution of a forest-dependent species may indicate underlying changes in forest structure, composition, or productivity, at a landscape or regional scale.

· Monitoring changing patterns in species distribution can provide conservation biologists with important clues about the cause of declining population viability.

Can This Indicator Be Quantified

Based on a review of current and historic range maps, wildlife inventories, and previous assessments, we have found sufficient information to conclude that at least 11 forest-dependent species have been extirpated from a significant portion of their previous range since European-American settlement in Oregon. These species are:

Northern spotted owl (Strix occidentalis caurina)

Great gray owl (Strix nebulosa)

Common nighthawk (Chordeiles minor)

Yellow-billed cuckoo (Coccyzus americanus)

Lewis’ woodpecker (Melanerpes lewis)

Mountain quail (Oreortyx pictus)

Gray wolf (Canis lupis)

Wolverine (Gulo gulo)

Fisher (Martes pennanti)

American marten (Martes americana)

Grizzly bear (Ursus artos)

These 11 species represent a subset of a more extensive list of species reported to have declining ranges by the Oregon Department of Fish and Wildlife (Marshall, 1992). This list represents those species with particularly strong evidence for a diminished range or extirpation based on empirical data. The ODFW and other investigators also have inferred range declines based on a decrease of a particular vegetation type (e.g., old-growth forest).

Trends

To date, assessments that have reported declines in species’ geographic ranges have not been based on data derived from randomized or extensive systematic sampling (e.g., ONHP, 1998; Marshall, 1992; Puchy and Marshall, 1993; Blaustein, et. al., 1995; Maj and Garton, 1994). A literature review did not find a single example of a wildlife monitoring study that conformed to assumptions for statistical inference and had a sufficient sample size to detect and measure a change in geographic range. Generally, range declines have been determined based on observations compiled over time from a variety of separate sources. A further discussion of available data and difficulties is presented in the “Data Source and Availability” section.

Data Source and Availability

For the information sources used in Indicators #8 and #9, a list of attributes has been compiled in Appendix B. Information sources for these two indicators have been combined in this appendix because a single database or research program often provides both distribution and abundance information. There are likely to be hundreds of scientific papers relevant to the assessment of wildlife ranges and abundance in Oregon. Field notes and checklists can provide additional information. Unfortunately, we could not find a compendium of population data that would facilitate a statewide assessment of Indicators #8 and #9.

Species distribution information is most often available at a local scale, including source information for museum specimens, wildlife research records, anecdotal observations, and local systematic inventories. Currently, several monitoring programs are acquiring data that will support analysis of population trends. Most of these programs focus on species with traditional, economic importance (i.e., ODFW annual game and furbearer statistics), or federally listed threatened and endangered species (e.g., Lint, et. al., 1999; Madsen, et. al., 1999).

The North American Breeding Bird Survey (BBS), started by the U.S. Geological Survey in the mid-1960s, is an example of a comprehensive monitoring study of birds. There are currently 115 active BBS survey routes well-distributed throughout Oregon. Data collection and analytical methods for this survey have been peer-reviewed (Geissler and Sauer 1990; Link and Sauer 1994; Sauer, et. al., 1994), and this data is now available to researchers and the public on the BBS homepage (http://www.mp2-pwrc.usgs.gov/bbs/ ) (USGS 1999a). The current BBS database appears to be useful for an exploratory analysis of geographic range changes during the last 30 years. However, there do not yet appear to be adequate sample sizes for many avian species to support hypothesis testing for population distribution trends. Such tests should become more feasible as more data is acquired.

A similar monitoring study for amphibians has recently been started by the U.S. Geological Survey (USGS 1999b). A more extensive list of population distribution information has been compiled in Appendix B.

Reliability of Data

We have found very few surveys that have been deliberately conducted to examine patterns of species distribution across a species’ entire geographic range. The BBS and ODFW big-game inventories are two programs for which it may be possible to derive estimates of data accuracy or precision. The geographic ranges of most species have been described using a compilation of information for which statistical methods of inference probably would be inappropriate.

Although statistical methods are useful in measuring data accuracy, they are not the only way to establish the reliability of information used in biodiversity or natural resource analyses. The breadth and interdisciplinary nature of bioregional assessments typically cause them to be conducted outside the traditional confines of the scientific method. Swanson and Greene (1999) describe several alternative techniques to assure credible bioregional assessments in the face of uncertain or incomplete data, including risk analysis, population viability analysis (PVA), spatially explicit habitat models, and peer review. Other investigators have explored methods to integrate observational records and checklists from independent sources into an analytical framework (Droege, et. al., 1998; Dunn, et. al., 1996).

In this exploratory assessment, a twofold approach was used to determine declines in geographic ranges. First, species distribution maps from a variety of publications were used to delineate the current extent of a species range (e.g., Nussbaum, et. al., 1983; Summers and Miller, 1993; Verts and Carraway, 1998). To describe the historical range for each species, maps (e.g., Bailey, 1936; Maj and Garton, 1994) and less spatially precise information from scientific papers were used (e.g., Rymon, 1969; Olterman, 1972). Anecdotal accounts were also used (e.g., Gabrielson and Jewett, 1940).

This information was used to determine if species were present in Oregon during the period 1850 to 1950, to the finest spatial resolution that the data would support. Historic maps and tables were compared to the current geographic range for the species. A species was determined to have a declining range if there was qualitative evidence of a range decline greater than 25 percent between 1850 and 1950.

However, for some species, well-distributed observations did not exist for 1850 to 1950. Commonly, these were species that are small, secretive, or not considered to have economic importance. For some species, range declines are reported based on evidence derived from other wildlife population or biodiversity assessments (e.g., Blausteinm, et. al., 1995; Marshall, 1992). These assessments typically have supported a determination of range decline based on evidence that the abundance or distribution of a significant habitat component is diminished (e.g., large diameter snags, old-growth forest).

Scale

An inventory and monitoring program would be useful in learning more about which wildlife species, if any, are disappearing from parts of their former range. In order to determine over how large an area and for how long such a program should be carried out, it is critical that the program’s goals be clearly defined. Haufler (1999) has noted some of the items that must be considered: the extent of the planning landscape, minimum resolution of data, and duration of the plan. It is also crucial that program staff determine what criteria will trigger a management action or classification status (i.e., “species having a declining range”). For example, if the goal is to detect changes in the population size and geographic range of selected wildlife species, it will be important to define what constitutes the minimum significant change in the parameter (e.g., a 20 percent decline in the species’ range over 25 years). The time and money available are also considerations that affect the intensity and sampling frame of the monitoring program.

Recommended Action for Data Collection

Appendix B identifies several programs and sources of wildlife distribution information that may be useful in describing or monitoring animal populations. However, current estimates of geographic ranges usually are not based on extensive surveys. Biologists have developed modeling strategies to describe animal distributions when empirical data is incomplete. Csuti, et. al., (1997) demonstrated an approach in which habitat maps were made from ODFW data; these maps were then used to refine wildlife distribution maps that were based on recorded observations. Scott, et. al., (1999) reviewed several applications of gap analysis used to predict distribution of terrestrial vertebrates at a regional scale.

Definitions

Biodiversity — The variability among living organisms from all sources, including terrestrial, marine, and other aquatic ecosystems, and the ecological complexes of which they are a part; this includes diversity within species, between species, and of ecosystems (Heywood and Baste, 1995).

Biological population — A group of organisms of one species, occupying a defined area and usually isolated to some degree from other similar groups (Lincoln, et. al., 1998).

Extirpation — Extermination of the population of a given species from an area (Lincoln, et. al., 1998).

Gap analysis — A process in which areas of high biodiversity are identified and mapped using vegetation cover types as candidate areas for reserved status (paraphrased from Short, et. al., 1996).

Habitat — The space used by an organism, together with the other organisms with which it coexists, and the landscape and climatic elements that affect it; the place where an animal or plant normally lives and reproduces (United Nations Environment Programme, 1995).

Species — A group of individuals that has their major characteristics in common and are potentially interfertile (FEMAT 1993).

Statistical inference — The process of predicting or estimating population parameters on the basis of sample data; inductive statistics (Lincoln, et. al., 1998).

Sustainability / sustainable use — The use of components of biodiversity in a way and at a rate that does not lead to the long-term decline of biological diversity, thereby maintaining its potential to meet the needs and aspirations of present and future generations (The Convention on Biological Diversity, Nairobi, 1992).

Selected References

See “Selected References” under Indicator #9.
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Rationale

A very basic concept is that the number of individuals in a population is important in determining that population’s long-term viability, or in other words, its ability to avoid extinction. Some populations fluctuate up and down on a regular basis. However, a sustained decline in population size indicates a greater probability of extinction. Once a population drops below a critical size, it becomes increasingly vulnerable to extinction through the erosion of genetic variability and demographic processes. Loss of genetic variability results in high mortality and low reproductive rates, increased susceptibility to disease, and a reduced ability to adapt to changing environmental conditions. Small populations encounter demographic problems such as unequal sex ratios or the inability to find a mate, problems that can quickly turn into a downward spiral to extinction.

Biologists define the minimum viable population as the minimum size at which a wildlife population has a reasonable chance of avoiding these problems and continuing to exist over the long term. The size of a minimum viable population is larger for species with low reproduction rates and large population fluctuations than for species with high reproduction rates and/or stable population sizes. The species’ distribution across the landscape and its mobility also affect the size of the minimum viable population. For species of concern, it will be crucial to monitor population size, and to maintain these populations above the level of minimum viability.

Can This Indicator Be Quantified

In Oregon, probably only a single species, the northern spotted owl, has been adequately surveyed so far to estimate its population size or the density of individuals in different regions across a geographic range. However, several programs have collected data that may contribute to the estimation of an index to population density. The specific attributes of each monitoring program or database are listed in Appendix B.

It is important to identify which species are of greatest concern. It may be unwise to use particular species for which population data are available, as indicators of population trends or viability for other species with less data. Such assumptions have often proved to be unwarranted (Mannan, et. al., 1984). Instead, specific goals of the biodiversity assessment should be evaluated. Separate analyses should be done for each species of interest. There are some alternative modeling strategies that may be used to assess the status of species without extensive population information; these strategies are presented in the “Recommended Action for Data Collection” section.

Our knowledge of wildlife abundance and population fitness is likely to remain incomplete into the foreseeable future. Yet, resource managers and policymakers must make decisions now that will affect the long-term viability of Oregon wildlife populations. Ecologists and conservation biologists have developed several analytical methods to support fine-filter strategies for sustaining biodiversity. Two possible approaches are described below.

Population viability analysis —  The goal of population viability analysis (PVA) is to project population size or likelihood of extinction for a wildlife species under particular circumstances (Possingham, et. al., 1993). It is important to recognize that PVA represents a process, not a specific model type. The simplest PVA approach uses deterministic, single-population models based wholly on demographic parameters (Beissinger and Westphal, 1998; Boyce, 1992). However, most contemporary analyses include animal birth and deaths that have a certain amount of randomness. These analyses also relate the growth or decline of wildlife populations to habitat quality (Roloff and Haufler, 1997), landscape fragmentation (Lamberson, et. al., 1992), or management effects (Thomas, et. al., 1993). Ecological factors make the analysis more realistic, but also mean that the biologist running the model must gather additional information and deal with greater complexity (Beissinger and Westphal, 1998).

There are no strict prescriptions on what data is necessary for conducting a PVA. The data requirements depend upon the factors built into the PVA model being used. The biologists who do a particular analysis need to decide at the start what questions they are trying to answer, and should understand the demography and ecology of the wildlife population. This information, in turn, will determine what model should be used, and what criteria should be selected (Beissinger and Westphal, 1998; Boyce, 1992). Among the different PVA approaches, deterministic, single-population models are the least data-intensive. Beissinger and Wesphal (1998) have listed the data requirements of the main types of PVA models in their Table 1. Stochastic demographic models better portray the uncertainty surrounding wildlife births and deaths, but require more knowledge of the variation among vital rates and the frequency of catastrophic events. At least double the amount of data is required for analyses in which viability estimates are partly based on differences in the species’ habitat over the landscape or over time (Beissinger and Wesphal, 1998).

Habitat suitability models —  Habitat suitability index (HSI) models are specifically developed to make it easier to consider wildlife needs in multidisciplinary natural resource assessments (Schamberger and O’Neil, 1986). The HSI approach is based on deterministic models that link the availability of important habitat components (such as snags or downed trees) and landscape characteristics to measures of carrying capacity for a given species or group of species with similar habitat needs. Scientific wildlife research may be used to develop the models and quantify habitat relationships, but more often the models are synthesized from previous studies and expert opinion. Recently, there have been advances in remote sensing technology and GIS. These advances have made it possible to apply more precise habitat models to regional-scale assessments. In Oregon, two contemporary projects that use this approach are the Coastal Landscape Modeling Analysis Study (CLAMS) and the Umpqua Land Exchange Project (ULEP 1999).

Figure 9-1 is a generalized representation of the information that is needed for a spatially explicit HSI model, or in other words, a model based on actual data about a specific area. The data required varies depending upon the criteria used in a particular model. Early HSI models emphasized within-patch relationships, but contemporary models often include habitat associations at the scale of landscapes or home ranges. Habitat suitability assessments are typically based on vegetation data acquired from forest stand inventories, aerial photographs, or satellite imagery. This data is then combined in a database (for example, GIS) with other required input (e.g., stream or road locations).

Other models can be used to characterize forest conditions if empirical data is unavailable, or to predict conditions in the future. For example, tree mortality can be estimated from a tree growth and yield model (e.g., ORGANON); this estimate could be used, with other information, to forecast the abundance of snags and downed logs in forest stands. HSI models can be validated by using available data from previous wildlife research. One way to validate an HSI model is to develop a database of landscape patches known to be occupied by individuals or breeding pairs of a species, as well as an equal number of randomly selected patches. Each patch is then scored for habitat suitability using the test model. If the model is to prove useful in identifying high quality patches in the landscape, occupied patches should be expected to receive significantly greater HSI scores than random patches. 

Figure 9-1.  Schematic representation of general information and models used to estimate wildlife habitat suitability index (HSI) scores tc "FIGURE 9-1.  SCHEMATIC REPRESENTATION OF GENERAL INFORMATION AND MODELS USED TO ESTIMATE WILDLIFE HABITAT SUITABILITY INDEX (HIS) SCORES" \l 1
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Trends

Under “Recommended Actions for Data Collection” below, we have identified several ongoing programs that monitor wildlife populations, that may also have the capability to estimate population size or densities across the range of the species in the future. Currently, most estimates of wildlife population densities are the result of hundreds of independent studies, usually conducted on only a few sites. Few of these past research projects have met the statistical assumptions necessary to use them to make inferences beyond the study’s original site. The Oregon Department of Fish and Wildlife conducts surveys of most game species every year, and reports the abundance of these species in an annual report. This data may potentially be suitable to estimate animal density over time, but survey methodologies are not well documented in the ODFW reports.

Data Source and Availability

Data sources used for this indicator are listed under “Selected References.”

Reliability of Data

See the “Reliability of Data” section under Indicator #8.

Scale

See the “Scale” section under Indicator #8.

Recommended Action for Data Collection

For data-based estimates of population size or density, the easiest approach is to use information from existing monitoring programs (e.g., BBS, ODFW game surveys, federal T&E species monitoring programs) as possible. Population data is most extensive for the northern spotted owl and a handful of other species-at-risk. These monitoring programs are continuing to collect data and may be able to support statistical estimation procedures for additional species in the future, particularly common forest birds and a broader list of threatened or endangered species.

However, we are not aware of any coherent population inventory or monitoring program for non-game mammals that is similar to the BBS or North American Amphibian Monitoring Project. Population sizes and densities have been estimated for other vertebrates by many independent research projects. It is conceivable that data from different studies might be synthesized into a defensible comparison of population densities across the entire range of a species. However, such analyses are complicated by different sampling methods used by various investigators. Any population studies based on statistical estimation procedures are likely to require intensive data management and analyses, even if sampling data can be used from other studies.

We recommend a twofold approach to evaluating population levels of wildlife species and wildlife biodiversity, based on our review of existing information and our professional experiences. Our recommended approach is to use complementary coarse-filter and fine-filter methods to assess biodiversity (see “Definitions” below). The coarse-filter part of the analysis is an evaluation of the composition and structure of existing vegetation communities in Oregon forests. Habitat loss and degradation are frequently reported to be the greatest threat to wildlife population viability. Researchers need to measure and monitor the structure and landscape pattern of forested ecosystems as the first step to ensuring that there are well-distributed wildlife habitats in a region. Coarse-filter analysis is cost-efficient because it addresses the most crucial population viability issue for many species, and uses existing Oregon Department of Forestry data from forest inventories and satellite imagery.

Several in-depth studies have classified regional vegetation and ecological patterns for Oregon (Clarke, et. al., 1991; Franklin and Dyrness, 1988; Omernik and Gallant, 1986), and could provide a coarse-filter framework. Recent studies have provided insight to natural patterns of variation within or among different vegetation zones or ecological regions (Wallin, et. al., 1996; Agee, 1994; Ripple, 1994; Booth, 1991; Agee, 1990). Researchers could compare the current distribution of forests of different ages or structural classes to historic patterns; this comparison may be a useful index to changes in biodiversity at a community-level. If it is found that a particular forest type, such as old-growth forest, has declined to a historic low, this may signal decreasing population viability for wildlife species that depend on that type of forest. It is relatively straightforward to forecast future biodiversity patterns at this scale, using tree growth models and forest management simulators.

Habitat suitability models or PVA represent fine-filter approaches for monitoring the status of specific wildlife habitats or populations. Data from a coarse-filter analysis can be compared to available matrix models (Raphael and Marcot, 1986; Brown, 1985) as an additional check for habitat representation. Such analyses require little additional computation and can be conducted at relatively low cost. For wildlife species that are of critical concern because of their regulatory status or economic importance, HSI models or PVA can be adapted to existing forest data and assessment goals.

Definitions
Biodiversity — The variability among living organisms from all sources, including terrestrial, marine, and other aquatic ecosystems and the ecological complexes of which they are a part; this includes diversity within species, between species, and of ecosystems (Heywood and Baste, 1995).

Coarse filter — Strategies for setting biodiversity planning goals based on providing an appropriate mix of ecological communities across a planning landscape, rather than focusing on the needs of specific species (Haufler, 1999).

Effective population size — The average number of individuals in a population which are assumed to contribute genes equally to the succeeding generation (Lincoln, et. al., 1998).

Fine filter — Strategies for setting biodiversity planning goals based on the needs of individual species or guilds of species, thus providing for the needs of those species or guilds (Haufler, 1999).

Habitat — The space used by an organism, together with the other organisms with which it coexists, and the landscape and climatic elements that affect it; the place where an animal or plant normally lives and reproduces (United Nations Environment Programme, 1995).

Minimum viable population — The population size that provides a given probability of persistence of the population for a given amount of time (e.g., a 95 percent expectation of persistence without a loss of fitness for several centuries) (Stork and Samways, 1995).

Species — A group of individuals that have their major characteristics in common and are potentially interfertile (FEMAT 1993).

Sustainability / sustainable use — The use of components of biodiversity in a way and at a rate that does not lead to the long-term decline of biological diversity, thereby maintaining its potential to meet the needs and aspirations of present and future generations (The Convention on Biological Diversity, Nairobi, 1992).
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Criterion 2
MAINTENANCE OF PRODUCTIVE CAPACITY OF FOREST ECOSYSTEMS tc "CRITERION 2  MAINTENANCE OF PRODUCTIVE CAPACITY OF FOREST ECOSYSTEMS" \l 1
Introduction

Timber and non-timber forest products are very important to Oregon’s economy. Many factors influence the capacity of Oregon’s forests to sustain commercial production of various forest products. Disturbances, both natural and human-caused; timber harvest levels; introduction of foreign and invasive species; and other land uses all affect the productive capacity of forests. In order to maintain the productive capacity of our forests, we must know how much forest land there is, and how the land is being used and managed.

Five indicators are used to measure how well the productive capacity of Oregon’s forests is being maintained. The five indicators include: land available for timber production, merchantable and non-merchantable growing stock available for timber production, area and growing stock of plantations, and the sustainable removal of wood and non-wood products.

Summary

Forest land available for timber production — The amount of land available for timber harvest has been steadily decreasing because there has been a steady increase in the amount of land where timber harvest is prohibited or restricted. In 1960 about 0.5 percent of all forest land in Oregon was reserved, in Oregon’s single national park. By 1990, 9 percent of the total forest land base had restrictions of various kinds (2.4 million acres). Currently, there are approximately 9.94 million acres of timberland, or about 35 percent of the land base, that has some sort of restriction limiting timber harvest.

Growing stock — Currently, there are approximately 94,707 million cubic-feet (mmcf) of merchantable and 48,392 mmcf of non-merchantable timber in Oregon. The bulk of the volume is on federal lands (70,332 mmcf) where little timber harvest is expected.
Plantations — In Oregon, it has been popular for about 30 years to plant live tree seedlings in a harvested area. Forest plantations now account for a significant amount of growing stock, mostly in western Oregon where 3.8 million acres of planted forests account for 4.7 billion cubic feet of growing stock. Because uneven-aged silvicultural systems are generally used in eastern Oregon, there are only 590,000 acres of planted forests in eastern Oregon, with little growing stock associated with them.

Annual removal of wood products, compared to sustainable levels — From 1950 through the mid-1970s, historic timber harvest levels were around 8 or 9 billion board feet annually in Oregon. Since 1990 harvest levels in Oregon have steadily declined, due mainly to federal harvest reductions. In 1996 Oregon harvested about 3.9 billion board feet of timber. Private lands have historically been harvested close to a sustainable level of 3.5 billion board feet. Public lands are being harvested at a rate that is far lower than the amount that is estimated to be sustainable.

Non-timber forest products — Non-wood products have traditionally been important to many different groups in Oregon. These products include plants and fungi, floral greens, wild edible plants, etc. Commercial harvest is becoming increasingly important for many types of non-wood products. However, data is lacking as to the amount harvested each year. Also, we do not know enough about forest ecosystems to adequately determine what is and is not a sustainable harvest level for non-wood forest products.

Data Needs

Many authors compare the amount of timber harvest in a given period to the amount of timber growth in that same period, as a measure of sustainability. If growth exceeds harvest, then the harvested volume is sustainable. That information has been compiled for non-federal lands from the U.S. Department of Agriculture’s Forest Inventory and Analysis (FIA) plots, but the information is not available for federal lands. It would be desirable to develop a common database for all forest lands in Oregon, by combining all the federal ground-based sampling systems (USFS, BLM, FIA) into a single database with common attributes.

There is little historical data about the amount of forest land available for the harvest of non-timber forest products, or about the amounts of non-wood forest products annually harvested. Scientific knowledge is also lacking about what would be sustainable harvest levels of non-wood products.

INDICATOR 10:  Area of forest land and net area of forest land available for timber production. tc "INDICATOR 10:  AREA OF FOREST LAND AND NET AREA OF FOREST LAND AVAILABLE FOR TIMBER PRODUCTION" \l 2
Rationale

The size of the forest land base and how it is allocated are important variables that determine the mix of goods and services that come from the forest.

Can This Indicator Be Quantified
Yes. Two different sources have been used to estimate the size of the forest land base. The Oregon Department of Forestry’s Annual Report (1997) estimates the amount of timberland (land capable of producing 20 cubic feet/per acre/per year of wood) in Oregon to be about 16.3 million acres. The table below shows how much forest land there is in Oregon, and who owns it.  Map 10-1 also depicts forest land in Oregon.

Table 10-1.  Oregon’s forest land tc "TABLE 10-1.  OREGON’S FOREST LAND" \l 1
Oregon’s Forest Land


IN 1,000'S OF ACRES

Landowner
Other Forest Land
Timber Land
Reserved Timber Land
Totals

FEDERAL





  Fish And Wildlife
1
3
9
13

  Park Service
5
0
161
166

  BLM
0
624
1744
2368

  USFS
2816
5971
4276
13063

Total
2822
6598
6190
15610

OTHER PUBLIC





  County And Municipal
10
77
36
123

Total
10
77
36
123

PRIVATE





  Industry
280
5674
0
5954

  Nonindustrial
1766
2671
1
4438

  Private





  Indian Land
0
480
0
480

Total
2046
8825
1
10872

STATE





  Board Of Higher Ed
0
15
0
15

  Fish And Wildlife
0
39
0
39

  D.O.T. R/W's
0
7
0
7

  Parks And Rec
3
0
57
60

  ODF & LAND Board
21
728
29
778

Total
24
789
86
899







Grand Total
4902
16289
6314
27504

A geographical information system (GIS) was used to combine data layers that showed reserved forest lands, produced by the U.S. Bureau of Land Management (BLM) and U.S. Forest Service, with another data layer that showed the Oregon Department of Fish and Wildlife (ODFW) gap forest layer. The reserved categories include data from many different land use designations (see Indicators #3 and #19). The GIS analysis produces an estimate that about 35 percent of Oregon’s forest lands have some kind of restrictions on timber harvest (See Map 10-7, and Table 10-2 below).

Table 10-2.  Forest lands in Oregon with restrictions on timber harvest tc "TABLE 10-2.  FOREST LANDS IN OREGON WITH RESTRICTIONS ON TIMBER HARVEST" \l 1
Category
Acres
% of Forestland

Not Available for Timber Harvest
2,381,600
9%

Available for Limited Timber Harvest
5,744,389
21%

Riparian Protection Areas
1,802,373
6%

Available for Timber Harvest
18,069,768
65%

Total
27,998,130
101%

Trends
The amount of forest land reserved from timber harvesting has increased steadily over time (See Maps 10-2 through 10-7).

Table 10-3.  Forest lands in Oregon not available for timber production, over time tc "TABLE 10-3.  FOREST LANDS IN OREGON NOT AVAILABLE FOR TIMBER PRODUCTION, OVER TIME" \l 1
Forestland Not Available for Timber Production Over Time



Year
Acres
% of Forestland

1960
129,090
0.5%

1970
953,050
3%

1980
1,856,430
7%

1990
2,381,600
9%

Data Source and Availability 

The digital data used in this indicator were obtained from the following sources. The data are readily available from state and federal land management agencies.

· USDI Bureau of Land Management,  Interior Columbia Basin Ecosystem Management Project (http://www.icbemp.gov/spatial).

· Oregon Department of Fish and Wildlife.

· State of Oregon GIS Service Center  (http://www.sscgis.state.or.us)

.

The Oregon Department of Forestry’s annual reports are available at: 

http://www.odf.state.or.us/annual_reports/ANNUAL_%20REPORTS.htm.

Reliability of Data

For general statewide land classification, the data are very reliable.

Scale
Statewide.

Recommended Action For Data Collection
None.

Definitions
See Indicator #3.

Selected References
None.

INDICATOR 11:  Growing stock of both merchantable and non-merchantable timber. tc "INDICATOR 11:  GROWING STOCK OF BOTH MERCHANTABLE AND NON-MERCHANTABLE TIMBER" \l 2
Rationale

One measure of forest productivity is the amount of growing stock of merchantable and non-merchantable timber. This data provides important information on the opportunity for timber harvest, based solely on the amount of timber physically available. However, this indicator does not take into account harvest regulations and practices that may affect the actual availability of these trees for harvest, nor does it take into account the many other values placed on this resource.

Can This Indicator Be Quantified

The data used was obtained from databases cooperatively produced for the Renewable Resources Research Act (Woudenberg and Farrenkopf, 1999; Hansen, et. al., 1992).

Table 11-1.  Growing stock of both merchantable and non-merchantable timber in Oregon tc "TABLE 11-1.  GROWING STOCK OF BOTH MERCHANTABLE AND NON-MERCHANTABLE TIMBER IN OREGON" \l 1
Growing Stock of Both Merchantable and Nonmerchantable Timber



Western Oregon

Net Cubic Foot Volume By Owner




Growing Stock (MMCF)


Owner Group
Merchantable
Nonmerchantable

Federal
                    51,818 
                       27,098 

Industry
                    11,255 
                         3,685 

NIPF
                      5,389 
                         1,830 

Other
                      3,561 
                         1,721 

Total
                    72,024 
                       34,333 

Eastern Oregon

Net Cubic Foot Volume By Owner




Growing Stock (MMCF)


Owner Group
Merchantable
Nonmerchantable

Federal
                    18,514 
                       11,866 

Industry
                      1,839 
                         1,084 

NIPF
                      1,293 
                            595   

Other
                      1,037 
                            514 

Total
                    22,683 
                       14,058 

All Oregon

Net Cubic Foot Volume By Owner




Growing Stock (MMCF)


Owner Group
Merchantable
Nonmerchantable

Federal
                    70,332 
                       38,964 

Industry
                    13,094 
                         4,768 

NIPF
                      6,682 
                         2,424 

Other
                      4,599 
                         2,235 

Total
                    94,707 
                       48,392 

Figure 11-1.  Growing stock of merchantable and non-merchantable timber, by landowner tc "FIGURE 11-1.  GROWING STOCK OF MERCHANTABLE AND NON-MERCHANTABLE TIMBER, BY LANDOWNER" \l 1
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As the figure above shows, the vast majority of Oregon’s growing timber is on federal lands, including 74 percent of the merchantable and 81 percent of the non-merchantable totals. Because this figure does not show how much timber is in areas that allow only partial harvest or no harvest at all, it does not show what percentages of the growing stock are actually available for harvest.

Trends
McKay, et. al. (1996) calculated changes in growing stock on nonfederal lands in western Oregon. They found a net increase of about 366 million cubic feet (mmcf) in growing stock between the 1984-86 and 1994 Forest Inventory and Analysis (FIA) periods. Reductions in growing stock were due to land use conversions (180 mmcf), transfers to federal owners (195 mmcf), mortality (779 mmcf), and harvesting (6,163). However, these reductions were offset by growth of 7,682 mmcf, for a net increase over the period.

McKay, Mei, and Lettman (1994) calculated changes in the growing stock of eastern Oregon for the period from 1986-87 to 1992. They found a net reduction of 301 mmcf in growing stock on nonfederal lands. The reduction was due mainly to large amounts of mortality (208 mmcf) and harvesting (674 mmcf), which exceeded growth (597 mmcf).

Data Source and Availability

The following sources of data were used for this indicator.

McKay, Bolsinger, Lettman, Mei, and Azuma.  1998. Timber resource trends on non-federal timberland in western Oregon between 1984-86 and 1994. July 1998.

McKay, Mei, and Lettman.  1994. Timber resource statistics for timberland outside national forests in eastern Oregon. USDA Forest Service Pacific Northwest Research Station, Portland, OR. Resource Bulletin. July 1994.

USDA Forest Service.  Forest inventory and analysis data records.

Reliability of Data

All data is reliable. Data obtained from the forest inventory and analysis data records (eastside and westside forest inventory databases) is consistent with data collected for other states. However, there are minor differences in definitions between the two databases, and care should be used when comparing data from the two.

Scale

The forest inventory and analysis date records provide information by state and by county. The McKay, Mei, and Lettman report (1994) and the McKay, et. al. report (1998) use statewide data, divided into western Oregon and eastern Oregon.

Recommended Action For Data Collection

None.

Definitions

None.

Selected References

None.

INDICATOR 12:  The area and growing stock of plantations of native and exotic tree species. tc "INDICATOR 12:  THE AREA AND GROWING STOCK OF PLANTATIONS OF NATIVE AND EXOTIC TREE SPECIES" \l 2
Rationale

Forest plantations may indicate the creation of an ecologically simplified forest. In Oregon, it has been popular for about 30 years to plant live tree seedlings in a harvested area, in order to increase the number of commercially desirable trees and decrease the length of time it will take to grow trees to a harvestable size again. One indicator of forest management intensity is the acreage in forest plantations, and the amount of growing stock, or timber, in these plantations.

In Oregon, tree seedlings are grown from seeds taken from native tree species located in the same geographic area and elevation zone where they will be planted. During treeplanting, many naturally established seedlings are left to become crop trees. Unlike tree plantations on flatter ground in other regions, tree plantations in Oregon are rarely tilled. Due to all these techniques, Oregon’s tree plantations generally retain a broad mix of the native species. Tree plantations may have a different percentage of the various native tree species than a natural stand would have, but Oregon’s tree plantations generally do have most or all native tree species that are found in naturally regenerated stands of similar ages.

Can This Indicator Be Quantified

There are few or no records that show exactly which stands have been regenerated through planting and which have been regenerated though natural seeding. Therefore, for this indicator we developed estimates by using a combination of sources. We developed separate estimates for western and eastern Oregon.

According to a survey of private forest landowners conducted by the Oregon Department of Forestry, 88 percent of younger stands in western Oregon (excluding the interior counties in southwest Oregon) have been planted, and about 47 percent of the younger stands in the interior portion of southwest Oregon have been planted. We used these numbers and information from the federal forestry-related databases (see Indicator #11) to estimate the acres and growing stock in plantations in western Oregon.

The table below shows the results. In western Oregon, about 3.8 million acres of planted forests have about 4.7 billion cubic feet of growing stock.

Table 12-1.  Acres and growing stock (by volume) in forest plantations, in western Oregon tc "TABLE 12-1.  ACRES AND GROWING STOCK (BY VOLUME) IN FOREST PLANTATIONS, IN WESTERN OREGON" \l 1
Western Oregon


Minus Jackson and Josephine Co.’s Plantations (88% of Stands less than 30 Years Old)


Owner
Acres
Growing Stock (MCF)

Federal


824,786


1,351,679

Industry


1,651,016


1,066,646

NIPF


508,384


548,539

Other


309,689


191,115





Jackson and Josephine Co.'s

Plantations (47% of Stands less than 30 Years Old)

Federal


369,229


1,344,765

Industry


74,915


92,859

NIPF


95,069


115,816

Other


21,014


19,802

Total


3,854,101


4,731,221

In eastern Oregon, most forest land is managed using uneven-aged silvicultural systems that rely on natural regeneration. As the productivity of the forest increases, landowners report that it is more common for them to plant stands. We estimate that about 590,000 acres of eastern Oregon forests are planted. Because most of these forests are young and grow slowly, very little growing stock is associated with the planted stands in eastern Oregon.

Table 12-2. Acres and growing stock (by volume) in forest plantations, in eastern Oregon tc "TABLE 12-2.  ACRES AND GROWING STOCK (BY VOLUME) IN FOREST PLANTATIONS, IN EASTERN OREGON" \l 1
Eastern Oregon
Plantations

Site Class
% Planted
Acres
Growing Stock (MCF)

3+
87%
113,896
37,723

4
69%
179,740
49,364

5
41%
199,243
47,331

6
17%
99,980
23,770

Total

592,861
158,187

Trends
The number of acres reforested in Oregon has declined by 36 percent since 1990. The most recent data shows that 158,600 acres were reforested in 1997.

Figure 12-1.  Number of acres reforested in Oregon, 1990-97 tc "FIGURE 12-1.  NUMBER OF ACRES REFORESTED IN OREGON, 1990-97" \l 1
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Much of the decline in reforestation is due to the decrease in timber harvesting during the same period (See Indicator #13). The annual timber harvest in Oregon declined from over 6.2 billion board-feet in 1990 to 4.1 billion board-feet in 1997. The decline was due mainly to decreases in timber sales from federal lands, resulting in a decline in reforestation on those same lands.

Data Source and Availability

The following data sources were used for this indicator.

Hansen, Mark H., and Thomas Frieswyk, Joseph F. Glover, John F. Kelly.  1992. The eastside forest inventory data base: user’s manual. USDA Forest Service North Central Forest Experiment Station, Saint Paul, MN. General Technical Report NC-GTR-151. 48 pp. Forest inventory and analysis data records, USDA Forest Service.

Lettman, Gary, and Linc Cannon.  1998. Oregon forest management intentions survey. Oregon Department of Forestry, Salem, OR.

Oregon Department of Forestry.  Annual reports.

http://www.odf.state.or.us/annual_reports/ANNUAL_%20REPORTS.htm
Woudenberg, Sharon W., and Thomas O. Farrenkopf.  1999. The westside forest inventory data base: user’s manual. Forest inventory and analysis data records, USDA Forest Service.

The Timber Harvest Report and Oregon Forest Management Intentions Survey are both available from the Oregon Department of Forestry. The Timber Harvest Report is produced annually. Data from the Eastside Forest Inventory Database is reported in a consistent manner with the Westside Forest Inventory Database, and is available from the FIA program responsible for the state’s inventory. The data are available from 1994 on.

Reliability of Data 

Data from the Timber Harvest Report are reliable and consistent from year to year. Forest inventory data are reliable.

Scale

All data are statewide in scale.

Recommended Action For Data Collection

None.

Definitions

Plantation — A stand of timber reestablished through the planting of tree seedlings. In Oregon, most planted stands are 30 years or younger, and are intensively managed for fiber production.

Selected References

None.

INDICATOR 13:  Annual removal of wood products, compared to the volume determined to be sustainable. tc "INDICATOR 13:  ANNUAL REMOVAL OF WOOD PRODUCTS, COMPARED TO THE VOLUME DETERMINED TO BE SUSTAINABLE" \l 2
Rationale
One important indicator of sustainable forestry is the level of actual timber harvest compared to the sustainable harvest level. This information is an important measure of whether or not current timber cutting levels can be sustained.

Can This Indicator Be Quantified
Sustainable timber harvest levels are influenced by the amount and productivity of forest land where timber harvest is allowed and the timber management practices applied to the  forest land available for harvest. For example, forest management policies changed significantly on federal forest lands in the early 1990s. Large areas once available for timber harvest were designated as late-successional and riparian reserves, where little or no timber harvest was allowed. Consequently, timber harvests on federal lands have declined by approximately ninety percent. Recent timber harvest volumes, by ownership, are shown in the table below.

Table 13-1.  Recent timber harvest volumes in Oregon, by landowner and year, 1994-98 tc "TABLE 13-1.  RECENT TIMBER HARVEST VOLUMES, BY LANDOWNER, IN OREGON" \l 1

Land Owner Group


Year


Forest Industry
Other Private
Indian Lands
State
BLM
USFS
Other Public
Total


Million Board Feet

1994
2,471
773
80
130
92
596
25
4,167

1995
2,736
696
79
109
139
515
30
4,304

1996
2,463
555
71
115
289
401
29
3,923

1997
2,653
408
79
176
136
523
35
4,081

1998
2,470
370
71
141
122
333
25
3,532

Timber for Oregon’s Tomorrow: The 1989 Update (Sessions, et al. 1990) contains an in-depth assessment of sustainable timber harvest levels. The Oregon Department of Forestry updated the assessment for private lands in 1990 (Greber, et al. 1990). In both studies, the average harvest level from 1983 through 1987 was used as a reference period from which to compare projected sustainable harvests from private lands and sustainable harvest levels from the existing federal forest management plans.  Table 13-2 shows 1983 through 1987 average Oregon harvest levels and sustainable harvest level projections published in the 1990 update.

Table 13-2. 1983-87 timber harvest levels and projected sustainable harvest levels in Oregontc "TABLE 13-2.  COMPARISON OF 1983-87 TIMBER HARVEST LEVELS IN OREGON, TO PROJECTED SUSTAINABLE HARVEST LEVELS" \l 1
Owner
Million board feet per year


1983 – 1987
Sustainable

Public




National Forest
3,370
2,803


Bureau of Land Management
    51
1,019


State and Other Government
  387
   438





Private




Forest Industry
2952
2,755


Other
  360
   666





Total
8,020
7,681

Trends
The peak of timber harvesting in Oregon occurred in 1952, when 9.8 billion board-feet were harvested. Timber harvest in Oregon ranged between 8 or 9 billion board-feet per year from 1950 though the mid-1970s. The highest harvest level in the 1960s occurred in 1968, with 9.7 billion board-feet harvested. During the recession of the early 1980s, timber harvests dropped to between 5.5 and 7.5 billion board-feet annually, and then went back up to between 8 and 9 billion board-feet annually from 1985 to 1990. 

Historically, approximately half the timber harvests in Oregon came from public forest lands and half from private lands. In 1993, Johnson estimated that federal timber harvests in western Oregon would be sustainable at 711 million board-feet (mmbf), a reduction of 943 mmbf below the previous sustainable harvest level under previous management plans (Johnson, et. al., 1993). In eastern Oregon, new plans have not yet been completed for federal forest lands; therefore, a reliable assessment of sustainable federal timber harvests can not be made. Currently, total federal timber harvest levels in Oregon are approximately 400 mmbf  per year.

As shown in Figure 13-1, since 1990 timber harvest levels have dropped steadily in Oregon, primarily due to the reductions in harvests from federal lands. The 1998 harvest in Oregon was 3.5 billion board feet. Total private harvest in Oregon in 1998 was 2.8 billion board feet, well below the sustainable levels shown in Table 13-2. The current total harvest level from all ownerships in Oregon is also below sustainable levels under several different estimates of what constitutes a sustainable harvest level (Figure 13-2).

Figure 13-1.  Oregon’s timber harvests by owner group, 1966-98 
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 tc "FIGURE 13-1.  OREGON’S TIMBER HARVESTS FROM 1966-96, BY BILLION OBARD-FEET" \l 1
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Data Source and Availability
Data on timber harvests are available from Oregon Timber Harvest Reports, published annually by the Oregon Department of Forestry on the following website:

http://www.odf.state.or.us/annual_reports/ANNUAL_%20REPORTS.htm
Reliability of Data
Oregon Timber Harvest Report data are high quality. Harvest information is compiled from Oregon harvest tax information and from the U.S. Forest Service, BLM, and Oregon Department of Forestry.

Scale
Data is available by county, ownership, and year.

Recommended Action For Data Collection
None.

Definitions

Timber harvest reports include volume removed (softwood and hardwood) as logs, poles, and pilings, but not volume removed from woodcutting operations or per-acre-material (PAM).

Selected References

Greber, Brian J., and K. Norman Johnson, Gary Lettman. 1990. Conservation plans for the northern spotted owl and other forest management proposals in Oregon: the economics of changing timber availability. Forest Research Lab, Oregon State University, Corvallis, OR.

Johnson, K Norman., and Sarah Crim, Klaus Barber, Mike Howell, Chris Cadwell.  1993. Sustainable harvest levels and short-term timber sales for options considered in the report of the Forest Ecosystem Management Assessment Team: methods, results and interpretations. Forest Research Lab, Oregon State University, Corvallis, OR.

Oregon Department of Forestry.  1994. History of Oregon’s timber harvests and of lumber production. Salem, OR. Oregon Department of Forestry, Salem, OR.

Session, John, and Norman K. Johnson, John Beuter, Brian Greber, Gary Lettman.  1990. Timber for Oregon’s tomorrow: the 1989 update. Forest Research Lab, Oregon State University, Corvallis, OR.

INDICATOR 14: Annual removal of non-timber forest products (e.g., furbearers, berries, mushroom, game), compared to the level determined to be sustainable. tc "INDICATOR 14:  ANNUAL REMOVAL OF NON-TIMBER FOREST PRODUCTS (E.G., FURBEARERS, BERRIES, MUSHROOM, GAME), COMPARED TO THE LEVEL DETERMINED TO BE SUSTAINABLE" \l 2
Rationale

Recreational, subsistence, and commercial use of non-timber forest products is an important part of thousands of Oregonians’ lives. Non-timber forest products are defined as plants and fungi used as floral greens, Christmas greens and ornamentals, wild edibles, posts, poles, firewood, medicinal plants, and transplants. Native Americans continue traditional harvest and use of many products on their reservations, and also on ceded, cultural, and traditional use lands. Japanese families pass on from one generation to the next the location of fruitful picking areas for pine mushrooms (Tricholoma magnivelare). Many people harvest berries, wild edible mushrooms, floral greenery, and transplants for home use.

The commercial floral market for wild products has existed in Oregon since the early 1900s, and the wild edible mushroom market has come into its own since the early 1980s. Concerned groups have expressed concerns about sustainability since the turn of the century. Broad ecological requirements are known for most non-timber forest products, but very little is known about the detailed biology of individual species, the response of these plants to harvest and other disturbances, and their long-term productivity.

Furbearers and game animals in Oregon are largely under the jurisdiction of the Oregon Department of Fish and Wildlife (ODFW). The department has developed models and survey techniques to track and monitor populations and determine harvest levels.

Can This Indicator Be Quantified
There is no statewide collection of data on the removal of non-timber forest products. Some large landowners, such as the U.S. Bureau of Land Management (BLM), U.S. Forest Service, and Oregon Department of Forestry, keep data on personal and commercial permits they issue. However, many landowners do not issue permits and may not allow harvest of non-wood forest products on their land. For the vast majority of permits issued, the landowners never track the actual volume harvested. Personal use is particularly undocumented as most of it occurs in small volumes, and no permit is required by many landowners that allow public access.

Table 14-1 outlines available information about the size of various segments of the non-timber forest products industry. The industry’s floral segment has been in existence since the early 1900s.

Table 14-1.  Non-wood forest products trade, Pacific Northwest, in millions of (current) dollars tc "TABLE 14-1.  NON-WOOD FOREST PRODUCTS TRADE, PACIFIC NORTHWEST, IN MILLIONS OF (CURRENT) DOLLARS" \l 1
Year
All non-wood forest products, OR
Floral and Christmas greens, WA, OR & Southwest BC
Wild mushrooms,

WA,  OR & ID
Matsutake, BC exports

1950
5 (a)
Not available (NA)
NA
NA

1985
NA
NA
21.5 (b)
NA

1989
NA
128.5 (c)
38.6 (d)
9 to 10 (e)

1992
NA
NA
41.1 (d)
NA

1994
NA
106.8 (f)
NA
NA

a. Cronemiller, et. al. 1950; Shaw 1949

b. McRobert, 1985

c. Schlosser, et. al. 1991

d. Schlosser and Blatner 1995

e. Russell 1990

f. Blatner and Schlosser, 1997

Many landowners are more concerned about illegal harvest and trespass issues than they are about legal harvest and sustainability of the more common species. Illegal or unmonitored harvest makes issues of sustainability and property rights difficult to assess. Although the removal or sustainability of non-timber forest products cannot be quantified at this point, the required ecological conditions are becoming better understood for many of the products. The more they can learn about these products, the better forest managers can understand what forest types and conditions are needed across the landscape to ensure their continued availability.

Furbearers and game animals are monitored by the Oregon Department of Fish and Wildlife. ODFW also runs models of their populations, using the best information available. The animals are monitored in various ways, and different intensities of data are collected depending on the species. Populations are monitored by surveys and by age structure analysis based on, among other information, tooth samples from harvested animals. Tag numbers and seasons are set with harvest and population goals in mind.

Trends

Non-wood forest products have been an integral part of Native American life for thousands of years, and are still important in diet and ceremony. Settlers depended on non-wood forest products, and many people still harvest a variety of products from Oregon forests for personal use. The use of medicinal plants is becoming more popular, increasing the harvest pressure on certain species and the incidence of trespass and possible conflict between traditional users and commercial harvesters. Mushroom harvest is also becoming more popular both with commercial and recreational users.

The non-wood forest products industry has been in existence since the early 1900s and will likely remain an important part of the regional economy for many years. However, the industry is changing. Traditionally exports have been important, but domestic demand is expanding for many products in the industry. Many people who have harvested these products for a long time feel that fire suppression and decreasing timber harvests have reduced the availability of some products. The land base for floral greenery changes when lands are removed from timber harvesting, whether temporary removals for management reasons or permanent removals when timber lands are converted to rural and agricultural uses.

The non-wood forest products industry covers such a wide range of species and habitats that biological and commercial production trends are difficult to assess, due to both the wide range of products and the lack of biological information about many of the species. Indicator #30 outlines trends in markets and prices. There are concerns that removal of some species, particularly medicinal plants, could easily become unsustainable, but the lack of inventories or biological studies makes these concerns difficult to substantiate.

Furbearer populations are generally doing very well in Oregon, because of a downturn 20 years ago in the fur market, increased regulations on hunting with dogs, and other factors. Generally, more furbearers are removed for damaging property, for example beavers blocking culverts, than there is commercial harvest for furs. Game animals are regulated to maintain populations based on both biology and social preferences (e.g., agricultural damage, human safety, etc).

Data Source and Availability
Permit data for non-timber forest products can be obtained from the Oregon Department of Forestry, BLM, and the U.S. Forest Service. Survey data for the non-timber forest products industry is available in publications such as Blatner and Alexander (1998), Blatner and Schlosser (1997), and Schlosser and Blatner (1995).

There is no regularly collected, publicly available data on the actual amount of non-wood forest products removed annually. The U.S. Forest Service is setting up a national system to collect data on permits issued by national forests; summarized data will be available on the U.S. Forest Service web page for the year 2000 and beyond. BLM collects permit data, and summarized reports are available from BLM district offices. Oregon Department of Forestry district offices produce annual reports of private and commercial permits with information about species and permit revenues. Information on personal use permits can be gleaned from information supplied by the U.S. Forest Service, BLM district offices, and Oregon Department of Forestry district offices. For specific information not in the reports, requests can be submitted to BLM or Oregon Department of Forestry district offices.

For a few selected species, biological production estimates are being studied at a local or site-specific level, at universities, the U.S. Forest Service Pacific Northwest Research Station, and other agencies. The biology and yield of most species are not well understood.

Several publications summarize industry information from surveys (e.g., Blatner and Alexander, 1998; Blatner and Schlosser, 1997; Schlosser and Blatner, 1995). Schlosser, et. al., (1992) looked at the production capacity for floral greenery. There are ongoing studies examining productivity. One example is Pilz, et. al., (1999), who looked at pine mushroom (Tricholoma magnivelare) productivity and biology in the Pacific Northwest. However, there are no generalized yield functions for any non-timber forest product that give quantitative information about yields and response to harvest.

The Oregon Department of Fish and Wildlife has data about population determinants and harvest levels of furbearers and game animals. There is a booklet available on big game statistics and harvest success by species. Other information can be requested from the Oregon Department of Fish and Wildlife big game coordinator or the bear and cougar coordinator.

Reliability of Data

Available information on non-timber forest products removal is based on collections of permit information and on surveys done as site-specific instruments. Permit data summaries cannot be directly interpreted as product information, as it is not known what proportion of the total statewide harvest is represented by individual permit summaries.

Annual removal of game and furbearers is tracked at various levels of intensity, depending on the species in question. The data are highly quantified and reliable.

Scale

Permit data are specific to the landowner. U.S. Forest Service data can be delivered at various scales (i.e., district, national forest). BLM data are available by district, and Oregon Department of Forestry data is available by state forestry district. For a few products, data is available on the value and quantities of production, at scales varying from site-specific to regional.

For game animals and furbearers, data are available by county and year. Other scales can be requested from the Oregon Department of Fish and Wildlife.

Recommended Action For Data Collection

There are two serious barriers to the ability to estimate sustainable harvest levels for non-timber forest products. The first barrier is lack of monitoring. The state of Oregon requires non-wood forest product buyers to collect information on a form, the “special forest products buyers record” (ORS 165.813(3)). The buyer is required to keep the information for one year, but the information is not collected by the state. If the information were collected, state reporting and data keeping would help all landowners keep track of contracts and compliance, in addition to species demand.

The second barrier is the lack of scientific knowledge. There is ongoing research on policies, production, monitoring, inventory, biology, and value of non-wood forest products by individuals in many agencies and organizations in the Pacific Northwest. The state of Oregon can help by being a cooperator in ongoing and proposed research studies, and by defining problem areas for study funding.

Definitions
None.
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Introduction

Disturbances such as fires and windstorms are key ingredients that shape the forests, contribute to species diversity, and control the relative abundance of individual species across the landscape. Fire suppression, timber harvesting, development, agriculture, and grazing can change the processes that have shaped Oregon’s forests, and can lead to forest health problems. In many parts of the world, air pollution stresses trees and makes forests more susceptible to disease. Therefore, disturbance processes have a direct effect on the forest’s ecological composition and integrity. One indication of overall forest health is how closely ecological processes are maintained within the range of historic variation.

The three indicators in this criterion provide information that is critical to understanding landscape-scale processes in forests, and predicting what environmental changes might mean for forest-dependent wildlife. Indicators #15 and #16 track forest health concerns at the landscape scale and set the context for understanding many of the other biological indicators. Indicator #17 looks at fine-scale biological components that could be combined with data from other indicators and used to examine the location and quality of different forest habitats.

The maintenance of forest ecosystem health and vitality has been measured by three indicators: processes and agents of disturbance; land and forest area susceptible to air pollutants; and forest land with diminished biological components that might indicate fundamental changes in ecological processes and continuity. The following summary highlights the significant trends and indications of this criterion.

Processes and Agents Affecting Forest Lands

Timber harvest has replaced fire as the dominant disturbance pattern in the forests of Oregon. Historically, fire was the major cause of large-scale disturbance in Oregon’s forests, with a wide range of intervals and generally lower intensity surface fires. Fire suppression has modified these patterns by increasing the length of time between fires and allowing the buildup of fuels on the forest floor. Due to these factors, fire intensity has increased until stand replacement fires are now common in most forest types.

Fire suppression and selective harvesting have together changed the species composition and density of many eastern Oregon forests. In general, early-successional trees have been replaced by shade-tolerant species in the overstory, and open grass/forb and shrub understories have been replaced by dense layers of ponderosa pine, or shade-tolerant Douglas-fir and grand fir. Insects and diseases may have increased over historic levels. In 1991, over 4.7 million acres in eastern Oregon were infested by bark beetles.

The introduction of exotic species and the expanded range of invasive species have also changed the species composition of forest lands. There is no comprehensive data available on the areas affected by exotic and invasive species. However, species of concern in Oregon include blackberries, Scotch broom, cheat grass, and English ivy. These species spread rapidly and can dominate the sites. In eastern Oregon the area occupied by juniper has expanded rapidly.

Forest Land and Air Pollutants

Air pollutants can have a significant cumulative impact on forest ecosystems by affecting regeneration, productivity, and species composition over extensive areas. Oregon’s air quality is good compared to many other states because weather patterns bring air masses from the Pacific Ocean where pollutant loadings are low, emissions from industrial sources in Oregon are relatively low, and no major point pollution source like a mine smelter exists in the state. It is difficult to determine a direct causal relationship between diminished growth and a single pollutant, because Oregon’s forest ecosystems are very diverse, ranging from moist to dry forest types, and because there are a limited number of air quality monitoring stations scattered across the state.

There are no detailed analyses of pollutant effects on vegetation for Oregon. However, existing records show that pollutant loadings in Oregon (sulfate and nitrate deposition) are much lower than on the east coast and have remained steady since the late 1970s. Areas of concern are east of the I-5 corridor, east and south of the Portland metropolitan area, and the Columbia Gorge.

Diminished Biological Components

There are many key biological components used by wildlife in forest ecosystems. Components such as shrubs, snags, large trees, and down logs provide nesting habitat for birds, shelter to small animals and insects, and other ecological functions. Down logs also store moisture and nutrients for new vegetation during dry periods. Many of these components can be reduced or affected by some silvicultural techniques.

We suggest using large trees, snags, downed wood, shrubs, hardwoods, and riparian vegetation as indicators of the amount and distribution of biological components important for wildlife at the stand level. Most of the data needed to quantify these components is already present in different federal databases, but is not available in a common format. Data on snags, down logs, and large live trees is being summarized by the U.S. Forest Service Pacific Northwest Research Station to describe the current amounts and characteristics of “decadence” in forest ecosystems across the region.

Data Needs

Indicator #17’s information on biological components needs to be combined with the information on forest types, successional stages, and reserved areas from Indicators #1, #2, and #3 to provide a coarse-scale filter of the location and quality of different forest habitats. The forest-dependent wildlife species database developed for Indicator #6 includes information about which species use the habitat components from Indicator #17. Used together, the information from these five indicators could provide a coarse-scale filter to show where habitat is available for many different species.

However, the development of a coarse filter of habitat types would require that plot data from the many federal ground-based sampling systems be combined into a single database with common attributes. This database would then need to be merged with the spatial data mentioned above.
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Rationale
People have either changed or have the ability to change many of the natural processes that have shaped Oregon’s forests. Fire suppression, timber harvesting, development, agriculture, and grazing can all cause changes in the processes that historically shaped the environment. Disturbance processes are key factors affecting species diversity and the abundance of individual species across the landscape. Therefore, disturbances have direct effects on the ecological composition and integrity of the forest. One indication of overall forest health is how closely ecological processes are maintained within the range of historic variation.

Can This Indicator Be Quantified
It is very difficult to determine what range of historic variation to use as a reference point. Major ecological disturbances include fire and windstorms. These events vary dramatically over time and across the landscape. Years may go by without a major fire or windstorm, or a severe event may significantly change the forest in one area in a short time. In most cases direct measurement is impossible. A lack of field plot data about current conditions also makes it difficult to quantify this indicator. For this indicator, the discussions will concentrate on the changes in three ecological processes that have been affected by human interactions: disturbance cycles, insect and disease outbreaks, and exotic or invasive species.  Landslides are another important disturbance and are discussed in Indicator 18.

Disturbance cycles —  Historically fire was probably the natural process that caused the greatest amount of change in the forest. Across all Douglas-fir forests of the Pacific Northwest, fire return intervals are thought to have averaged around 230 years. In the Oregon Coast Range, fires tended to be less frequent but larger. High severity, stand replacement fires occurred at 200 to 400 year intervals in the Sitka spruce forests of the coastal fog belt. In the central Cascades, fire cycles are thought to have ranged from 95 to 145 years. Farther south where conditions are warmer and drier, fire return intervals were more frequent and have been estimated at 9 to 42 years in the area around Crater Lake National Park. In the Pacific silver fir forests of the high Cascades, fire return intervals have been calculated by stand age analysis, and range from 300 to 600 years at high elevations, and 100 to 300 years at lower elevations. Fire return intervals averaged only 18 to 20 years over one-hectare areas in the eastern Siskiyou Mountains in southwest Oregon. (The information above is summarized from Agee 1993.)

In western Oregon, the large stand replacement fires of the past are now controlled with fire suppression tactics. Fire has been replaced by timber harvesting as the dominant disturbance regime. Maps 15-1 and 15-2 illustrate the reduction in disturbance size. Although this is an “apples and oranges” type of comparison because different methods were used to create the two maps, it is still worthwhile to examine the changes. During historic periods, average fire sizes ranged from 2,500 acres to 46,000 acres, with the largest fires in these periods from 11,000 to 400,000 acres (Map 15-1). In contrast, the average sizes of harvest units range from 30 to 45 acres, depending on the period. The largest accumulations of harvest units (for example, units adjacent to each other and harvested within a few years of each other) ranged from 400 to 1,300 acres, still much smaller than the large fires from historical periods (Map 15-2).

In the transitional forest zone of the eastern Oregon Cascades, dominated by true firs, low to high severity fire intervals ranged from 33 to 100 years. Farther east, in the ponderosa pine types, pre-settlement fires were frequent and widespread due to lots of perennial herbaceous plants in the understory. Fire return intervals ranged from 4 to 36 years, depending on the area and ignition source (Agee, 1993). In many places the frequent fires cleared the vegetation on the forest floor and created open stands of ponderosa pine. The current fire regime has significantly changed from these historical patterns in eastern Oregon. There has been a decrease in the number of small fires that do not kill most trees in the stand, but an increase in the number of higher intensity, stand replacement or damaging fires (USDA Forest Service, 1997).

The number of fires declined in the 1960s in eastern Oregon, due to the advent of improved technology for fire detection, prevention, and suppression. However, with fewer fires, more fuel accumulated in forests, and the number of wildfires has increased steadily since then. Currently in eastern Oregon, fire frequency and intensity are approaching or exceeding the levels of the early 1900s, a time when many wildfires occurred. The average cost of wildfire suppression, fatalities of firefighters, and the number and size of high intensity fires were all doubled in the period from 1970 to 1995, in comparison to levels from 1910 to 1970 (USDA Forest Service, 1996).

Insect and disease cycles —  Aerial surveys of insect and disease damage are conducted annually by the U.S. Forest Service and Oregon Department of Forestry. The survey plane flies at low elevation and observers sketch damaged areas onto a map. In recent surveys in western Oregon, 171,670 acres of coastal Douglas-fir were detected with discoloration from Swiss needle cast (Map 15-3). Insects have heavily damaged the forests of eastern Oregon in recent years (Maps 15-4 through 15-7). In 1991 bark beetles or spruce budworm infested more than 4.7 million acres. (Note: Mapped areas do not indicate that all trees are affected or dead. The intensity of damage is highly variable).

Exotic/invasive species —  There is no comprehensive database that quantifies the abundance of different species of concern like Scotch broom, blackberries, cheat grass, and English ivy.

Trends
Disturbance cycles —  Timber harvest units are usually much smaller in size than historic fires, and the 50 to 60 year rotation lengths on private lands are shorter than most of the stand replacement fire cycles. It is unknown what the consequences are of this change in disturbance regimes, and more study is needed. However, some of the changes include the creation of more forest edge habitat and less interior habitat (see Indicator #5), and a reduction in the number of large trees and amounts of large woody debris present on the landscape (see Indicator #17).

Very little timber harvest is planned on the federal forest lands in the future, and over time these forests will tend to become dominated by older dense stands with large amounts of biomass on the forest floor. The effects of these policies on disturbance cycles have not been quantified, but the intensity of wildfires is likely to increase.

Insect and disease cycles —  Fire suppression and selective timber harvest have combined to change the species composition and density of many eastern Oregon forests. Lehmkuhl, et. al., (1994) found significant changes in both the overstory and understory composition of forests in eastern Oregon and Washington. The researchers found fewer early successional trees (the first species of trees to grow in open areas after a disturbance), but large increases in the number of shade-tolerant species in the overstory. They also found open grass/forb and shrub understories being replaced by dense layers of ponderosa pine, or shade-tolerant Douglas-fir and grand fir. In some areas like the Deschutes River basin, they also found grassland being replaced by forest cover.

Lehmkuhl, et. al., (1994) compared aerial photos from the 1930s to 1950s with photos from the 1990s, to determine changes in insect and disease hazard. They rated hazards into 12 categories according to the “presence of susceptible host vegetation in susceptible arrangements.” In the majority of watersheds, the change in hazard rating was within 10 percent, with some ratings increasing and others decreasing. However, the researchers found large increases in susceptibility to insects and disease in some watersheds.

Exotic/invasive species —  People have introduced several exotic species into Oregon that have spread rapidly and are capable of dominating sites. Of particular concern are Scotch broom, blackberries, cheat grass, and English ivy. These species have replaced native species on a large portion of the forest land base, although no precise data exists on how many acres.

Juniper woodlands occur on sites that are too dry to support other tree species, but juniper is very susceptible to fire and its historic range was limited. Grazing and fire suppression have contributed to a large expansion of juniper range since the 1800s. It is very difficult to determine the exact extent of the change, because fire usually kills most junipers and there is little evidence left for researchers to decipher the fire history.

Data Source and Availability 

Swiss needle cast data is available from the Oregon Department of Forestry at: http://www.odf.state.or.us/fa/fh/id.htm.

Insect and disease information from the U.S. Forest Service is available at: http://svinet2.fs.fed.us/r6/nr/fid/wid.htm.

Reliability of Data
Swiss needle cast data —  The disease was mapped during aerial surveys of stands within approximately 20 miles of the coast line during April and May, in 1996, 1997, and 1998. Areas of discoloration were sketch mapped on 1:100,000 USGS quad maps, and then digitized into a geographic information system (GIS). The GIS maps show polygons that correspond to the areas of discolored forest, primarily Douglas-fir forests. These maps are suitable for regional applications only (1:100,000 scale or smaller). Locations of some polygons may not be accurate due to errors in the aerial sketch maps, the compilation process, digitizing, or a combination of these factors. The Oregon Department of Forestry does not guarantee the validity or accuracy of these data.

Insect information —  Aerial surveys may cover a single drainage or larger planning units. The surveys are done every year in mid-July, or as soon as defoliator damage is most visible. Defoliation is sketch-mapped at various scales, depending on management objectives (minimum scale 1:125 000). All high hazard forest types are surveyed. The observers look for a reddish tinge, which indicates defoliated trees or stands. When defoliation is severe or has occurred over many years, stands may appear gray. Defoliation is classified into one of three categories: light, moderate, or severe. Ground checks are done to verify the defoliation.

Scale
Varies.

Recommended Action For Data Collection
Basic research needs to be done to describe the size, intensity, and pattern of historic disturbances such as fire. Further analysis needs to be done to compare historic patterns with the current disturbance patterns caused by fire and timber harvesting.

Common protocols need to be developed to rank forest susceptibility to insects and diseases. The federal permanent plot inventories may be able to provide the data needed to track susceptibility over time. Coordination should be developed among inventories for insect and disease damage data.

Currently, there are no adequate inventories of exotic and invasive species. This information could be taken on the permanent plots measured by the federal agencies if there is enough interest in the indicator.

Definitions
Fire cycle — The average time between fires in a given area.

Fire regime — The characteristic frequency, predictability, intensity, seasonality, and extent of fires in an ecosystem.

Lethal fire — A wildland fire that kills the overstory vegetation on a site.

Non-lethal fire — Rangeland fires in which vegetation structure and composition, three years following the fire, are similar to pre-burn conditions.
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Rationale
Tree leaves and needles capture considerable amounts of solid, gaseous, and dissolved compounds from the atmosphere. Those air-borne gases and particles that are harmful to organisms in terrestrial and aquatic ecosystems are collectively called “pollutants.” Air pollutants can have direct, visible, damaging effects on forest vegetation: foliage discoloration; partial death of foliage, branches, and crown; and stunted growth. The most visible effects from pollutants are commonly seen downwind from known pollution sources such as large cities, power plants, and mine smelters. Other effects on trees and plants are subtle and difficult to determine. These include modified physiological function such as reduced photosynthesis and diminished root growth, altered appearance and flowering, and changes in the historical distribution and abundance of vascular and nonvascular plants such as lichens.

Can This Indicator Be Quantified
Currently, it would be difficult to quantify the effects of air pollutants on forests in Oregon. In order to estimate or predict pollutant loadings and vegetation response to pollutants, it would be necessary to make detailed analyses of actual emissions; transport of emissions into and out of target areas; dispersion and transformation of chemicals that arrive in an area; and quantification of chemical exposure on forest vegetation and other organisms. Existing air quality monitoring stations in Oregon are few and scattered across the state. Local climate, meteorology, and the processes by which pollutants are deposited are different at low-elevation monitoring stations from conditions found at high-elevation stations. Similarly, deposition patterns around urban and industrial areas are different from patterns in rural areas and wilderness sites. Finally, Oregon has diverse forest ecosystems, ranging from moist to dry forests, and pollutant effects would vary among different forests.

Where pollution effects do seem to exist, it is very challenging to determine a direct causal relationship between diminished tree growth and a single pollutant or multiple pollutants. First, tree death and injury are caused by several factors that, although not related to pollution, are probably facilitated by it. Second, several pollutants can exist in the same air mass; this makes it difficult to tie specific problems to a single pollutant unless controlled exposure chambers are used. Common gaseous components of polluted air are: sulfur dioxide (SOx) from coal burning; nitrous oxides (NOx) from coal burning, automobiles, and agriculture; and ozone, which is formed when volatile organic compounds and nitrous oxides mix with sunlight. In addition, toxic metals like lead and copper, which are produced by smelters and coal burning, can be problems also. These metals can be deposited by rain, as well as carried in the air. When nitrogen (N) and sulfur (S) deposition rates exceed the rates at which soils can store these chemicals or plants can absorb them, the result can be conditions saturated by the two elements, which can be detrimental to terrestrial and aquatic organisms.

In general, air quality is always influenced by local and regional emissions and local meteorology. Also, the physical and chemical composition of an air mass dictates how the various components are dispersed, transported, transformed chemically, and deposited. The Pacific Northwest has good air quality compared to most areas of the United States for three reasons. First, incoming air masses originate over the Pacific Ocean where pollutant loadings are low. Second, air pollution emissions from industrial sources in the Pacific Northwest are still low compared to other regions, although a growing population and development could change this trend. Finally, no major point pollution source like a mine smelter exists in Oregon.

Trends
There is generally less air pollution in the Pacific Northwest than in the industrialized East. Based on National Acid Deposition Program monitoring data collected since the late 1970s, sulfate and nitrate deposition have stayed about the same in the Pacific Northwest. In Oregon, areas of major concern are the areas east and south of the Portland metropolitan area, east of the Interstate 5 highway corridor, and downwind from developed urban areas that produce ozone. The Columbia River Gorge National Scenic Area is of concern because ozone and heavy metal loadings seem to be increasing in the area, from levels recorded since 1993.

Limited data suggests that some macro-lichen species are adversely affected by atmospheric pollutants, as indicated by the species’ distribution, abundance, and tissue analyses. However, researchers have not yet established a direct link showing the susceptibility of macro-lichens and overstory species to atmospheric deposition of pollutants.

Although ozone damage has been seen on understory species such as blue elderberry and huckleberry in Oregon, there is little documented visible injury on tree species at field ozone concentrations. From exposure chamber studies that measured shoot and root growth response of two-year-old seedlings, evidence was gathered that ponderosa pine, alder, and aspen seedlings are sensitive to ozone; Douglas-fir is relatively insensitive; and hemlock and lodgepole pine are insensitive. It is not yet known if the pollution responses of seedlings can be extrapolated to trees. Limited data from forest stands suggests that damage by one pollutant like ozone could be offset by deposition of another pollutant like nitrogen. Ultraviolet-B radiation effects are not yet documented for western tree species.

Data Source and Availability
Atmospheric pollutant databases are extensive and have short-term information, but lack information about what areas are showing pollution effects on vegetation. Most air pollution databases are maintained by public agencies, and track compliance with air quality standards in the Clean Air Act. The table below shows gaseous or wet and dry deposition products, measurement duration, and web sites to access available data.

The AIRS (Aerometric Information Retrieval System) national network tracks pollutants that are detrimental to public health and welfare in the United States. In Oregon, most air monitors are in urban areas. Only 1 records nitrate and sulfate; 7 record ozone; and 35 measure fine particulates. Measurements are only available since 1993.

The IMPROVE interagency network protects the visibility of 156 Class 1 wilderness and national park areas in the United States from human-produced air pollution. In Oregon, dry deposition data is available only for the Three Sisters Wilderness since 1993 and Crater Lake National Park since 1988. Crater Lake also has a National Park Service gaseous pollutant monitoring site.

The NADP (National Acid Deposition Program) is also a national network. It collects wet deposition data and has six active and five inactive monitoring sites spread across Oregon.

The U.S. Forest Service has established a lichen biomonitoring program in its Pacific Northwest Region. Plots are established about 3.6 miles apart. The tissues of 10 lichen species are tested for concentrations of 27 elements, including heavy metals. Baseline samples exist for about 75 percent of the total national forest area in Oregon.

The National Forest Health Monitoring (FHM) Program is collecting baseline lichen data for about 170 field plots in Oregon. This program also assesses visible ozone damage on sensitive understory plants at nearby reference sites. No significant ozone damage was seen in 1998.
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Data sources1 for gaseous and other air pollutants affecting forested ecosystems in Oregon

Database
Duration
Carbon Monoxide
Ozone
Nitrogen
Sulfur
Lead Matter
Particulate

AIRS
1993+
X
X
X
X
X
X

IMPROVE
1993+


X(dry)
X(dry)



NADP
1979/84+


X(wet)
X(wet)
X


Lichen biomonitoring2
1993+


X
X
X
X

FHM monitoring 
1998+

X





1. Web sites for databases describing air pollutants affecting Oregon forests:

AIRS —   http://www.epa.gov/airsdata/


IMPROVE —   http://www.fs.fed.us/r6/aq/imprdata.htm
NADP —  http://nadp.sws.uiuc.edu/nadpdata/state.asp?state=OR
Lichen biomonitoring http://www.fs.fed.us/r6/aq/lichen/
2. Elemental concentrations of pollutants in lichen tissues.

Reliability of Data
The AIRS, IMPROVE, and NADP programs that monitor air pollutant concentrations have intensive national and state-level quality assurance audits and reviews, to ensure that programs are meeting regulatory standards set by the Clean Air Act. The U.S. Forest Service and FHM lichen and ozone biomonitoring programs in Oregon also follow national training, sampling, and audit protocols. However, the three air monitoring networks have major limitations, including a lack of data continuity for some sampling stations, and a limited number of stations located across the full range of forest ecosystems, from wet to dry and high to low elevation.

Scale
The AIRS, IMPROVE, and NADP sites are part of national monitoring networks. But most of the collected information is site-specific because there are few network stations, and local conditions such as weather and elevation are very variable. The U.S. Forest Service’s lichen biomonitoring program is limited to plots on a 3.6-mile grid across national forest lands. Lichen and ozone biomonitoring for the Forest Health Monitoring Program extends across all ownerships but is limited to forested plots on a 17-mile grid across the state. Given the present limited data, it is difficult to make broad quantitative statements about air pollution impacts on forests in a large state like Oregon.

Recommended Action for Data Collection
Regional air quality experts must determine if a sparse network of permanent and/or passive analyzers is sufficient to monitor ozone and other air pollutants, from urban to wilderness areas and across flat to very mountainous terrain. They can also recommend which existing monitoring sites should not be deactivated because of their critical location in wilderness or other special areas. The Columbia River Gorge National Scenic Area needs particular attention and perhaps more monitoring because of increasing pollution from the Portland and Vancouver metropolitan areas.

Lichen collection and tissue analysis should be completed for all national forests. New sampling and interpretations with overstory vegetation could be done on BLM, National Park Service, and state forest and range lands. Interagency programs could study multiple pollution effects on young and old trees compared to seedlings, establish transects through the Columbia River Gorge to quantify air quality change and tree growth response, and develop distribution maps showing the sensitivity of major forest species to ozone and other pollutants.

Definitions

None.
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Rationale
Timber harvesting and other economic uses remove wood and other materials from forests. The wood and other materials are ecosystem building blocks that would otherwise be used by plants and animals in the forest. Many forest species depend on specific structural or biological forest components.

Bunnell, et. al., (1997) identified several stand level components that could be significantly reduced by timber harvesting, including large trees, snags, downed wood, shrubs, hardwoods, and riparian areas. The loss of key components could represent a reduction of the forest ecosystem’s capability to sustain wildlife and other values. A species by species conservation approach, like the Endangered Species Act, concentrates on the few most endangered species, and may not be the most efficient way to maintain high levels of ecological diversity.

In forest ecosystems, trees die from many causes including fire, disease, wind damage, and competition from other trees. Many silvicultural techniques, such as commercial thinning and timber salvage, are designed to maximize timber production by capturing natural forest mortality and converting it into economic return. However, these techniques can reduce the amount of coarse woody debris in a stand. Snags are also removed from the forest because they present a safety hazard for forest workers, can be a source of forest fires if they are struck by lightning, and can spread forest fires like torches.

Other silvicultural techniques, such as site preparation, treeplanting, and chemical release, are designed to get commercial species of trees growing on the site as quickly as possible. These techniques maximize growth rates for the desired trees and reduce the length of time that the stand is open and dominated by shrubs. Since hardwood trees are less valuable commercially than conifers, these silvicultural treatments favor conifers. Timber rotation ages that are the most economically efficient are too short for large trees and old-growth characteristics to develop in the stands.

Downed wood —  Coarse woody debris (CWD) is defined as standing dead trees, fallen logs, dead roots, and fallen branches. This woody debris is a very important source of nutrients, and a fundamental building block of forest soils. Large logs decay slowly and may remain on the forest floor for many years, even centuries, providing nutrients to other plants and animals. An old-growth forest can have up to 20 percent of its organic matter in CWD. As large logs decay they act like a sponge absorbing water, and play an important role in moisture stability. During droughts CWD can act as a moisture reservoir, holding and releasing large quantities of water.

Both fungi and bacteria colonize CWD, and these microorganisms in turn provide food and habitat for a variety of insects and animals. Although there is not a proven obligatory relationship between CWD and mycorrhizal fungi, some researchers hypothesize that there is such a relationship, and that CWD plays an even more significant role in tree nutrition and forest food chains than already recognized.

Snags —  In most forest types, about 25 percent of all vertebrate species use cavities in dead trees for nesting, foraging, or reproduction (Bunnell, 1991). In Oregon, that number includes 62 eastside species and 54 westside species (Bunnell, 1997). Twenty-two of the species that use snags in Oregon are considered sensitive, threatened, or endangered by the Oregon Department of Fish and Wildlife.

Large trees —  Some species, like lichens, are slow to colonize and grow in a stand and are only associated with large trees. Some cavity-nesters require large cavities and therefore large trees. Large trees have other unique characteristics that make them important for wildlife, such as large limbs that support nesting structures and deeply furrowed bark that provides overwintering habitat for insects. Seven species that use large, live trees in Oregon are considered sensitive, threatened, or endangered by the Oregon Department of Fish and Wildlife.

Shrubs —  Shrubs are an integral part of the forest ecosystem. Bunnell, et. al., (1997) lists their beneficial roles as including incorporation of micro/macro nutrients, alteration of soil properties, reduction of soil erosion, disruption of insect pathways, protection of seedlings, provision of wildlife browse and habitat, and contribution to riparian systems. Many bird species, especially neotropical migrant birds, nest in shrubs.

Hardwoods —  Many species use or prefer deciduous trees for foraging, nesting, denning, or cover. Hardwoods produce large seed crops that are eaten by many wildlife species. The trees generally decay more easily than conifers, providing opportunities for cavity excavators. Hardwoods also shed their leaves each fall, providing habitat for litter dwellers on the forest floor, and thereby increasing the food supply for insect-eating birds and animals. Studies have found a high correlation between hardwoods and species richness. Bunnell, et. al., (1997) lists 41 eastside wildlife species and 51 westside wildlife species that have strong associations with hardwoods.

Riparian areas —  Riparian areas, which are the moist areas next to streams, are among the most productive areas for wildlife and are used by many different species for a wide variety of purposes. Bunnell, et. al., (1997) lists 114 eastside species and 119 westside species that use riparian areas at some time. Riparian vegetation also provides a number of important functions for stream development and fish habitat. It provides nutrients to streams from litter fall, root mass for stream bank stability, shade to control water temperature, and large woody debris for stream channel development.

Can This Indicator Be Quantified
Not at this time.

The data needed for this indicator has not been compiled into a usable format. The U.S. Forest Service Pacific Northwest Research Station is analyzing plot-level data collected on about 11,000 field plots from regional forest inventories that span all land ownerships in Oregon and Washington. The data was collected by the U.S. Forest Service, BLM, and Forest Inventory and Analysis project. Data on snags, fallen trees, and large live trees is being summarized by habitat types and successional stages, to describe the current amounts and characteristics of “decadence” in forest ecosystems across the region. The summaries will be included in a chapter, tentatively titled “Legacies of Forest Disturbance Processes,” within the Species Habitat Project book. The book is a collaborative effort led by the Oregon and Washington Departments of Fish and Wildlife.

Trends
Some studies suggest that the silvicultural methods used to maximize fiber production and economic returns have reduced the number of non-timber biological components such as snags (Ohmann, et. al., 1994). However, data from forest inventories is not yet compiled into a format that can be used to indicate if the numbers of large trees, snags, downed wood, shrubs, and hardwoods are declining. Riparian areas have not been systematically described or inventoried, so changes in their condition would be difficult to examine.

Data Source and Availability
NA.

Reliability of Data
NA.

Scale
NA.

Recommended Action For Data Collection 

The databases from the regional forest inventories are not readily available in a form that can be used to calculate the abundance of hardwoods, snags, down logs, and large trees. The many federal and regional ground-based sampling systems need to be combined into a single database that can be used by many organizations to answer questions about the abundance of fine-scale forest features and habitat types.

Standard protocols need to be developed for classifying shrubs and riparian vegetation before these features can be inventoried.

Definitions
Riparian area — Riparian area is defined as the ground along a water of the state where the vegetation and micro-climate are influenced by year-round or seasonal water, associated high water tables, and soils that exhibit some wetness characteristics.
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CONSERVATION AND MAINTENANCE OF SOIL AND WATER RESOURCES.tc "CRITERION 4  CONSERVATION AND MAINTENANCE OF SOIL AND WATER RESOURCES" \l 1
Introduction

Soil and water are basic elements of productivity that are key to the health of many other forest resources. Soil quality directly controls forest productivity. Forests are also an important part of the earth’s hydrological cycles, especially in the regulation of surface and groundwater flow. Oregonians depend on abundant high quality water for drinking, fisheries, industry, recreation, and agriculture.

There is a large body of scientific work studying soil and water related processes on forest land. However, there are few comprehensive databases that can be used to assess the condition and trends of soil and water resources over large areas of forest land. Another problem is a lack of historic information on most of the resources. This lack of historical data restricts comparisons and interpretations about whether soil and water resources have been significantly changed in areas that have been actively managed for timber production. Monitoring of the physical and biological characteristics of forests could provide a stronger foundation for understanding both human and natural-caused changes in the soil and water resources.

As the importance of our water and soil resources has become better understood, many different areas have been set aside under protective designations. Some areas are set aside at the federal, state, and, occasionally, local level for protection of their basic values. These designations include wilderness, wild and scenic rivers, and outstanding native resource waters. The amount of forest land in reserved categories has been steadily growing over time and now encompasses about one-third of all Oregon’s forest land. In general, before 1960 Crater Lake National Park was the only forest land with restrictions. Most of the wilderness areas were created in 1964 and 1984. Key watersheds, late-successional reserves, and adaptive management areas were created in 1993.

In addition to protective designations, a variety of approaches are used to regulate land uses and require the use of forest practices that protect soil and water. These regulations originate at different levels of government. Both the federal and non-federal lands have riparian protection systems that restrict timber harvesting to maintain water quality. Water quality is also protected by rules regarding harvesting techniques and road building methods.

Summary

This criterion addresses several issues pertaining to soil and water resource conservation and maintenance including: soil erosion; changes in soil organic matter and chemical properties; toxic substances; changes in stream flow and timing; biological diversity in water bodies; and changes in pH, chemical sedimentation, and stream temperatures.

Soil resources — Except for landslides, erosion is not a major event in moist Pacific Northwest forests because overstory and understory vegetation and ground litter protect the soil against raindrop impact. The moist climate also favors fast vegetation regrowth after most disturbances. Although erosion has been shown to increase due to management activities in some small-scale studies, the effects of these activities have not been studied across the landscape. Very few of the studies directly relate erosional processes to loss of forest productivity or changes in vegetative composition.

Historic levels of organic soil matter are also not known. Since the 1960s, fertilization and stand manipulation studies have produced localized data on major soil nutrients and organic matter. Overall organic carbon levels are higher in western Oregon than eastern Oregon. Most Pacific Northwest forests are nitrogen-limited, so fertilizing with nitrogen or nitrogen and phosphorous enhances productivity, organic matter decomposition, and nutrient recycling.

Soil compaction is a concern in Oregon’s forests because it can reduce forest growth and increase soil erosion. Logging practices can cause compaction as heavy equipment and logs are moved across the forest floor, and heavy grazing or recreation traffic may also cause compaction. Limiting entry points and using cable yarding can significantly reduce the impact of timber harvest. Regulation of grazing and recreation traffic also limits compaction. Overall, soil compaction is not considered to be a widespread problem in Oregon’s forests, though little quantitative work is available to support that conclusion.

Another soil concern is the existence and extent of toxic substances. Toxic substances were not found to be a concern in Oregon. Only three sites were identified (see Indicator #25) on Oregon forest lands. One site is an abandoned mine, and the other two sites were minor fuel spills associated with logging and railroad activities.

Water resources — The U.S. Geological Survey collects data at gauging stations on many rivers in Oregon, which can be used to examine changes in stream flow over time. However, the relationship between forest practices and stream flow is not well enough established to use this information as an indicator of forest management’s effects on the variation in stream flow and timing. Information is also insufficient to quantify the range of historic variation in stream flows, for most streams in Oregon.

One important indicator of watershed health is the amount of variation in biological diversity from the historic range. Changes could include a loss of biological diversity, or changes in the composition of the biological communities. Unfortunately, data is currently unavailable. However, methodologies have been developed that may be useful in assessing the health and biodiversity of Oregon’s streams and rivers.

Each state has the responsibility for developing standards that protect water quality, and the state must monitor water quality and review available data to determine if the standards are being met. Variance in acidity or alkalinity (pH), dissolved oxygen (DO), chemicals, sedimentation, and temperature changes are all areas of concern related to water quality and health. The Oregon Department of Environmental Quality (DEQ) maintains a list of water quality-limited streams, known as the 303(d) list. There are currently about 5,600 miles of forest streams on the list in Oregon. The total miles represent segments or all of 1,067 streams and rivers, and 32 lakes. Warm water temperatures are the biggest water quality problem on forest lands, accounting for over 5,000 stream miles. Sediment and flow problems are the next biggest problems. It is difficult to assess the magnitude of water quality problems on forest land because not all streams are surveyed, and the natural range of variation may exceed temperature standards in some cases.

Data Needs

Very little comprehensive monitoring is being done on the condition of soil and water resources. Before a cost-effective monitoring system can be developed, consensus must be reached among academics, government agencies, and private organizations. Protocols have been developed to take field measurements for a few of the water resources, but no comprehensive system exists that can provide information on multiple issues. Changes to soil properties and the associated effects on forest growth could be monitored as part of the system of federal inventory plots: FIA (nonfederal lands); CVS (national forest lands), and BLM (BLM lands).

INDICATOR 18:  Area and percent of forest land with significant soil erosion (rill, sheet, gully, mass wasting, and roadside).tc "INDICATOR 18:  AREA AND PERCENT OF FOREST LAND WITH SIGNIFICANT SOIL EROSION (RILL, SHEET, GULLY, MASS WASTING, AND ROADSIDE)" \l 2
Rationale
Soil and water resources are the foundation of human and natural ecosystems. Erosion is commonly viewed as a major threat to soil, water, and related forest and plant resources, particularly agricultural crops. Yet, in a broad ecological context, erosion is a natural process in the building up and wearing down of the land. In this process, soil material from upland areas is removed, transported, and redeposited downslope, perhaps only a few feet or, sometimes, hundreds of miles away. Removal and transportation agents are usually water from rainfall or snowmelt, wind, and gravity. Topsoil removal from upland areas means loss of organic matter and nutrients for vegetation; loss of subsoil means reduced anchorage for roots and less material for soil formation. Soil loss creates conditions that generally reduce productivity of trees and other plants, especially when human-induced disturbances accelerate erosional processes to levels beyond those of natural systems.

Can This Indicator Be Quantified
The effects of soil erosion can be difficult to quantify. Most research has focused on estimating the amounts of sediment and debris exported from watersheds, and their impacts on downstream water quality and riparian attributes. Most of these studies have been local in nature and not well-distributed across many vegetation, soil, and geologic groups. Few studies in Oregon’s forests directly relate erosional processes to the loss of forest productivity or changes in vegetative composition. Extensive studies are costly and time-consuming to replicate in ways that compare the effects of natural with human-induced erosion. After major forest fires, most efforts are to salvage timber and revegetate burned areas, not to study long-term effects of soil loss after the fire.

Except for landslides, erosion is not a major event in moist Pacific Northwest forests because overstory and understory vegetation and ground litter protect the soil against raindrop impact. Moist climates also favor fast vegetation regrowth after most disturbances. But the construction of roads and skid trails, and some timber harvest techniques, can expose the soil and create conditions in which water can be channeled to produce gullies. Natural and human-caused forest fires also remove protective vegetative cover and expose bare soil to the erosive forces of rainfall and snowmelt.

In Oregon, sheet, rill, and gully erosion are most prominent east of the Cascades where forest vegetation is sparse, annual rainfall is low, and fire frequency is high. Landslides, or mass wasting, are most common in steep coastal and western Cascade forests that have unstable soils and receive high annual precipitation.

In lowlands, accumulated soil from upland areas provides anchorage and nutrients for new vegetation, thus fostering greater productivity. The establishment of some pioneer tree species, such as alder, benefits from soil disturbance or removal. However, other tree species, such as Douglas-fir and hemlock, are slower to get established if soil organic matter and woody debris are removed from the landscape by erosion and landslides. Downslope and downstream riparian and aquatic systems can benefit from the accumulation of sediment and debris, but municipal water quality is significantly lowered when these products wash into municipal water sources.

In summary, the beneficial or harmful effects of erosion are quantifiable only when one specifies the plant species of interest; the soil, topographical, and geological landscape where species are located; the timing and intensity of rain events; and the products or values of interest to resource mangers and planners.

Trends

It is difficult to estimate the impacts of erosion on forest productivity. Historical erosion rates in forests are not known, and past monitoring focused on agricultural rather than forest lands. Soils with high amounts of organic matter usually have less erosion than soils with low organic matter. This relationship exists because high organic matter content is also associated with good soil structure, many pores in the soil, and high infiltration rates. These three factors allow water to enter and move through the soil rather than travel over the soil surface.

If predictions come true of climate change and wetter winters in the Pacific Northwest, natural erosion rates in forests will probably increase across the state. In western Oregon, a noted increase in rain storm intensity has already raised the risk of landslides. In eastern Oregon, continued forest fuel accumulation and fire exclusion have increased the risk of soil loss after natural and human-caused forest fires. Private and public land owners now use better forest practices to harvest timber and build roads; these newer practices minimize disturbances and reduce erosion.

Data Source and Availability

Watershed studies in Oregon have included treatments and results for small and large basins. The central themes were the effect of harvesting or road building on water and sediment yields, and characterization of landslide processes. One study provided a broad literature review and synthesis of information about surface erosion and mass movement events on forest landscapes in the Pacific Northwest. Another study reviewed the effects of timber harvesting and roads on water quantity and quality and erosional processes. In another study, researchers reported higher stocking density and better Douglas-fir growth (measured by height, after 5 years) on 25 non-landslide areas, compared to conditions on paired 6- to 28-year-old landslide areas.

In general, researchers have been able to study vegetation response to surface erosion and landslides, after clearcutting and slash burning, for a year and up to a decade or more. However, for several reasons, it is not known what the long-term effects are of erosional processes that continue over several timber rotations. It is difficult to quantify the linkages between erosion effects and the physical stability and biological integrity of diverse forested sites. Also, it is very difficult to study, anticipate, and manage the impacts of chronic landslide processes, as studied in single- or paired-watershed studies; effects from one severe storm can overshadow the sediment and vegetation effects measured during the previous 30 to 50 years.

Several helpful databases are accessible through the Internet (see Table 18-1). The National Resources Inventory (NRI) provides information for 5- and 10-year trends on forest land cover and rangeland conditions on non-federal lands. Data elements that can be used to model erosion include cover factor, slope percent, and slope length; K (erodability) and T (soil loss tolerance) factors for forests were included in 1982.

The Water Erosion Prediction Project (WEPP) is developing erosion models for forested conditions, with or without roads. These models will replace the Universal Soil Loss Equation, for which K and T factors did not work well in forests.

The National Soil Characterization Database (NSSL) lists the erodability of soils and includes estimated physical properties for all soil series, phases of soil series, and components of soil units mapped on public and private lands in Oregon.

The State Soil Geographic (STATSGO) database has over 200 map units for Oregon on a 1:250,000 base map; over 25 physical and chemical soil properties and interpretation attributes exist for each soil component in each map unit. The minimum map unit or polygon is 1,544 acres, a feature that limits database use to broad planning activities. A Landslide Bibliography includes over 30 references summarizing the kinds and effects of landslides on aquatic and terrestrial ecosystems in the Pacific Northwest.

After catastrophic statewide floods and landslides in 1996, Oregon Department of Forestry (ODF) personnel mapped distance, stream channel effects, and sediment delivery from debris flows in six Coast Range and two western Cascades sites. These results will be posted on the ODF web site in summer 1999.

Table 18-1.  Internet databases with information on soil erosion factors and processes affecting forests in Oregon.tc "TABLE 18-1.  INTERNET DATABASES WITH INFORMATION ON SOIL EROSION FACTORS AND PROCESSES AFFECTING FORESTS IN OREGON" \l 1
Internet databases with information on soil erosion factors and processes affecting forests in Oregon

Database Name
Contents
Internet Access

Landslide Bibliography
30+ references on landslide processes and inventories
http://sequoia.fsl.orst.edu.lter/pubs/biblio/biblslid.htm

NRI National
Wind and water erosion data
http://www.nhq.nrcs.usda.gov/NRI/data.html &

Resources Inventory
Fr 1982, 1987, and 1992
http://www.nhq.nrcs.usda.gov/land/index/intro.html

NSSL  National Soil Characterization Database
Chemical & physical properties for soil series, phases, and map unit components
http://www.statlab.iastate.edu/soils/nsdaf/main.html

Oregon Dept. Forestry
1996 landslide traits
http://www.odf.state.or.us/fp/fld%5Fproj.htm

STATSGO State Soil Geographic Database
Physical & chemical properties; management interpretations
http://www.ftw.nrcs.usda.gov/statsgo.html

WEPP Water Erosion Prediction Project
Predict sediment loss from forest roads, trails, and burns
http://forest.moscowfsl.wsu.edu/fswepp/

Reliability of Data

All soil mapping, correlation, and laboratory analyses follow strict national quality control and quality assurance protocols developed originally by the Soil Conservation Service, and now administered by the Natural Resources Conservation Service. However, until the mid-1980s, forest lands were mapped less intensively than agricultural lands. Thus, forested areas in older soil surveys have fewer map units for which erosion risk attributes such as slope, soil physical properties, and erodability factors can be assigned.

Small and large watershed erosion studies have had site-specific objectives, methods, and treatments. Data quality is not known for these studies.

Scale

Sediment loss and erosion effects on forest productivity can be studied at scales from small individual watersheds to basins covering many states. Sediment removal, transport, and depositional processes are the same at all scales, but the impacts and effects will vary from watershed to watershed depending on management objectives and desired outcomes. It is not easy to take results from small watersheds and apply them to large watersheds. Soil, geologic, topographic, storm, and climate attributes are so variable that scaling up from small to large watersheds involves complex modeling and assumptions.

Recommended Action for Data Collection

Existing resource data layers should be used to build a preliminary erosion and landslide risk map at a STATSGO 1:250,000 scale, across the five major land areas in Oregon. This project should use existing soil, geologic, topographic, slope, annual rainfall, and other resource data layers. Where more intensive soil surveys exist on national forests, BLM lands, and other public lands, the same data layers should be used to make more detailed prediction units for specific areas.

With these preliminary units, decisions can then be made about where it will be most effective to either model surface erosion or to identify areas susceptible to chronic and episodic landslides. In the second step, existing stand exam, inventory, growth trials, and tree genetic field trials should be used to collect information about the productivity of major forest types found across the mapped erosion and landslide index units. Third, basins should be identified where sediment yield and landslide studies exist and should be continued. Fourth, field studies of tree growth and yield assessment should be superimposed on the same basins; this will help establish relationships between soil loss and landslide occurrence with forest growth and productivity.

Definitions

For more detailed definitions of these terms, see Swanson, et. al., under “Selected References” below. Also see Beschta, et. al., for a good introduction to the subject.

Dry ravel — Downslope particle movement on steep slopes in dry climates caused by gravity and animals, not precipitation or snowmelt.

Gully erosion — Incision of a channel more than 1 square-foot in cross-sectional area by a concentrated flow of water.

Mass wasting, landslides — Rapid movement of the soil mantle down steep slopes that carries along tens to thousands of cubic yards of trees, shrubs, grass, soil, subsoil, rocks, and other debris.

Rill erosion — Forming tiny gullies, irregularly dispersed, on bare or fallow land.

Sheet erosion — Removing soil almost uniformly from an entire slope.
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Rationale
Water is important for domestic use, irrigation, and wildlife. Forest land is the primary source for water in Oregon. Forest practices, especially roads and timber harvesting, can reduce water quality by adding sediment or increasing temperature. The area of land managed under protective designations is one indicator of the importance placed on water quality by society.

Can This Indicator Be Quantified
There are many federal land use designations that prohibit or limit timber harvesting and road building (see Map 19-1). Some land use designations, such as riparian reserves, are designed specifically to maintain water quality. Other designations, like wilderness areas, are designed to accomplish several goals. The table below shows, for forest lands in Oregon, the acres in all land use designations that either limit timber harvesting or road building activities that could potentially impact water quality. In total, about 30 percent of Oregon’s forest lands have some designation that provides protection for water quality.

Table 19-1.  Forest land with restrictions on timber harvesting and road building, in Oregon.tc "TABLE 19-1.  FOREST LAND WITH RESTRICTIONS ON TIMBER HARVESTING AND ROAD BUILDING, IN OREGON" \l 1
Timberland with Restrictions on Timber Harvesting

and Road Building

Status For Timber Harvesting and Road Building
Acres
% of Timberland

No Timber Harvest, No New Road Building

· Wilderness Areas

· Administratively Withdrawn Areas
2,208,852
7.9%

Limited Timber Harvest, No New Road Building

· Key Watersheds
3,126,878
11.2%

No Timber Harvest, Limited Road Building

· National Park

· National Monuments

· Wildlife Refuges
424,323
1.5%

Limited Timber Harvest, New Road Construction

· Late-successional Reserves

· Adaptive Management Areas
2,670,598
9.5%

In addition to land use designations that protect water quality, both federal and private forest lands have protections for riparian areas, those lands closest to the streams. On non-federal lands, the Oregon Forest Practices Act (FPA) focuses on retaining vegetation and avoiding ground disturbances to protect water quality. The FPA bases the requirements for riparian management area (RMA) widths on the stream size and the beneficial uses that are present (see table below). No timber harvesting is allowed within the first 20 feet of the RMA, on all but small, non-fish-bearing streams. Harvest is limited in the rest of the RMA, and conifers must be left standing, leaving a condition similar to mature forests, as measured by total basal area. For small perennial streams without fish or domestic water use, the FPA protects the bed and banks from damage by logging, but conifer trees do not have to be left.  Additional FPA information is available on the Oregon Department of Forestry’s website at http://www.odf.state.or.us/FP/DEFAULT.HTM.

Table 19-2.  Riparian management area (RMA) width requirements for each side of the stream, under the Oregon Forest Practices Act.tc "TABLE 19-2.  RIPARIAN MANAGEMENT AREA (RMA) WIDTH REQUIREMENTS FOR EACH SIDE OF THE STREAM, UNDER THE OREGON FOREST PRACTICES ACT" \l 1
RMA Width Requirements For Each Side Of The Stream Under The FPA


Types of Beneficial Use

Stream Size
Fish
Domestic Water
Neither

Large  (>23’)
100 Feet
70 Feet
70 Feet

Medium  (8’-23’)
70 Feet
50 Feet
50 Feet

Small  (<8’)
50 Feet
20 Feet
Varies

Note: Stream sizes are approximate.

On federal lands, riparian reserves are designated to protect water quality; timber harvest is prohibited and ground disturbances are not allowed. The reserve’s width is based on the presence of fish and whether the stream is permanent or intermittent (see table below). Riparian reserve widths are determined by the average maximum height of the tallest trees in the area, “site-potential tree height”, or a minimum width requirement.

Table 19-3.  Riparian reserve width requirements for federal forest lands, for each side of the stream.tc "TABLE 19-3.  RIPARIAN RESERVE WIDTH REQUIREMENTS FOR FEDERAL FOREST LANDS, FOR EACH SIDE OF THE STREAM" \l 1
Federal Riparian Reserve Width Requirements

(Each side of the Stream)

Stream Class
Riparian Reserve Width

Fish Bearing
Average height of 2 site potential trees or 300 feet

Permanent Non-Fish Bearing
Average height of 1 site potential tree or 150 feet

Intermittent
Average height of 1 site potential tree or 100 feet

Table 19-4 shows the estimated acreage reserved for water quality, in riparian reserves or RMAs, on forest lands in Oregon. The table is based on separate estimates made by Lorensen and Birch (1994), and Johnson, et. al., (1993). To avoid double counting acres in other protective designations, the acres in riparian protection categories are estimated only for forest lands where timber harvesting is allowed without special restrictions.

Table 19-4.  Estimated acreage reserved for water quality, on forest lands in Oregon.tc "TABLE 19-4.  ESTIMATED ACREAGE PROTECTED FOR WATER QUALITY, ON FOREST LANDS IN OREGON" \l 1
Region
Federal Matrix (%

in Riparian)
Federal Matrix (total acres)
Federal Matrix (riparian

acres)
Nonfederal (% in Riparian)
N. F. (total acres)
N. F. (total riparian acres)

Coast
70
384,349
269,044
5
3,122,148
156,107

Cascades
45
2,099,967
944,985
4
2,436,562
97,462

Siskiyous
30
710,346
213,103
3
1,113,067
33,392

Eastern
5
385,967
19,298
2
3,449,123
68,982



3,580,629
1,446,430

10,120,900
355,943

Trends

The acreage of forest land in reserved categories has been steadily growing over time. In general, before 1960 national parks were the only forest lands with restrictions. Most of the wilderness areas were designated in 1964 and 1984. Key watersheds, late-successional reserves, and adaptive management areas were established in 1993.

The area in riparian protection categories has grown over the last few years as the Oregon Forest Practices Act and federal land management plans have given more importance to the protection of water quality. Federal wild and scenic river designations can also help to protect water quality.

Data Source and Availability
Data was obtained from the following sources for this indicator. This data is readily available from state and federal land management agencies.

· Interior Columbia Basin Ecosystem Management Project (http://www.icbemp.gov/spatial).

· Oregon Department of Fish and Wildlife.

· State of Oregon GIS Service Center (http://www.sscgis.state.or.us).

· USDI Bureau of Land Management.

Reliability of Data
For general statewide land classification, the data is very reliable.

Scale

Statewide.

Recommended Action For Data Collection
None.

Definitions
Areas of critical environmental concern (ACEC) — Designated areas administered by the U.S. Bureau of Land Management. ACECs are areas on BLM lands that contain one or more of the following attributes:

· Significant historic, cultural, or scenic value.

· A fish or wildlife resource; for example, habitat for endangered or threatened species.

· A natural process or system that is rare, fragile, or threatened.

· A natural hazard area (e.g., avalanche, landslide, dangerous cliffs, or flooding).

In addition, these areas must have substantial significance to become an ACEC. The management of the areas varies according to the type of important resource being reserved. In general, grazing rights, if already established, are allowed to continue but may be limited. Otherwise, these areas are to be preserved or reserved.

Experimental forest — Designated areas administered by the U.S. Forest Service. Areas designated and managed for research into ecological processes that influence forest ecosystem health. There are two experimental forests in Oregon, the H. J. Andrews and the Starkey.

National monument — Designated area administered by the National Park Service or the U.S. Forest Service. There are three national monuments in Oregon. National monuments are managed similar to national parks.

The Antiquities Act of 1906 authorized the President to declare by public proclamation landmarks, structures, and other objects of historic or scientific interest situated on lands owned or controlled by the government to be national monuments.

National park — Designated area administered by the National Park Service. Crater Lake National Park is the only national park in Oregon. 
The mission of the National Park Service is “...to promote and regulate the use of the... national parks... which purpose is to conserve the scenery and the natural and historic objects and the wild life therein and to provide for the enjoyment of the same in such manner and by such means as will leave them unimpaired for the enjoyment of future generations.” (National Park Service Organic Act of 1916)

National parks are generally large areas possessing nationally significant natural, cultural, or recreational resources. These areas generally contain a wide variety of attributes including significant historic assets. Hunting, mining, and consumptive activities (including timber harvest) are prohibited.

Research natural areas (RNAs) — Areas established and managed by the U.S. Forest Service. RNAs provide biodiversity reserves and are for “non-manipulative research, observation, and study” (Forest Service Manual 4063), and are not meant for uses that “directly or indirectly modify ecological process.”

The level of acceptable use varies, depending on the fragility or the rarity of the ecosystem for a particular RNA and the objective for that RNA. In general, timber harvesting, grazing, and road building are prohibited, and motorized recreation and prescribed fire is limited.

Special interest areas — Areas administered by the U.S. Forest Service. These areas are recognized for special scenic, cultural, geological, botanical, zoological, paleontological, or other special values. Like the ACECs, these areas are managed primarily for the protection of their special features and secondarily for public use and enjoyment.

Wild and scenic rivers — Rivers and river segments may be proposed for listing to Congress by the Secretary of the Interior, Secretary of Agriculture, and by states. Congress makes the actual designations of rivers.

The National Wild and Scenic Rivers Act was enacted by Congress in 1968. The purpose of this act is to protect “certain selected rivers of the Nation which, with their immediate environments, possess outstandingly remarkable scenic, recreational, geologic, fish and wildlife, historic, cultural, or other similar values, shall be preserved in free-flowing condition, and that they and their immediate environments shall be protected for the benefit and enjoyment of present and future generations.” (National Wild and Scenic Rivers Act, 1968)

The act provides blanket protection against federally licensed dams, diversions, and other on-river development on designated river segments. It also sets aside a quarter-mile-wide riparian corridor in which development is restricted on public lands. Private lands in designated wild and scenic corridors are generally open to development. Designations can be made for both whole rivers and river segments, and not just for rivers that are wild and pristine. Reaches of river with road access, private property, and other significant development can qualify as scenic or recreational segments, as long as they are freeflowing.

Once designated as wild and scenic, rivers are classified and administered (corresponding to the degree of pre-existing development) in one of the following categories.

Wild river areas — Those rivers or sections of rivers that are free of impoundments and generally inaccessible except by trail, with watersheds or shorelines essentially primitive and waters unpolluted. These represent vestiges of primitive America.

Scenic river areas — Those rivers or sections of rivers that are free of impoundments, with shorelines or watersheds still largely primitive and shorelines largely undeveloped, but accessible in places by roads.

Recreational river areas — Those rivers or sections of rivers that are readily accessible by road or railroad, that may have some development along their shorelines, and that may have undergone some impoundment or diversion in the past.

Wilderness area — Designated area administered by the U.S. Forest Service or BLM. The U.S. Forest Service manages 36 wilderness areas in Oregon, with a total of approximately 2.1 million acres.

Wilderness areas are managed “To secure for the American people of present and future generations the benefits of an enduring resource of wilderness.” (Wilderness Act of 1964)

Wilderness areas are defined by the Wilderness Act as those areas affected primarily by the forces of nature, possessing outstanding opportunities for solitude or a primitive type of recreation. These areas are federally owned, undeveloped, and generally over 5,000 acres in size. Wilderness areas contain ecological, geological, or other features of scientific, educational, scenic, or historic value, and are reserved and managed to allow natural ecological processes to operate freely. There are no timber harvests, road building, or motorized recreation allowed, and only limited grazing and prescribed burning is allowed. Mining is allowed only on claims established before the designation.

Wilderness study areas (WSA) — Areas being considered for Congressional designation as wilderness; and managed as wilderness in the interim by the responsible federal agency, either BLM or the U.S. Forest Service.

Wilderness areas are managed to protect their wilderness characteristics. They must be at least 5,000 acres, or if smaller, be contiguous to lands that are already designated as wilderness. WSAs must generally appear to have been affected primarily by the forces of nature with the imprint of man substantially unnoticeable. A WSA must be roadless but does not have to possess outstanding opportunities for solitude. WSAs are managed in a manner so as not to impair their suitability for preservation as wilderness.

FEMAT — Forest Ecosystem Management Assessment Team. An interagency task force created after President Clinton’s Forest Conference held in Portland, Oregon in April 1993. FEMAT was authorized to develop a new approach to forest management and land allocation on federal forest lands in the range of the northern spotted owl, which includes federal lands in western Oregon, western Washington, and part of northern California. The team developed the following land use designations, in order to protect habitat for the endangered northern spotted owl, other threatened and endangered species, and old-growth-dependent species, on federal forest lands, and to allow the development of new forest management approaches.

Adaptive management areas (AMAs) — These areas are federal forest lands within the range of the northern spotted owl that have been designated as areas for the development and testing of new approaches for the integration and achievement of ecological, economic, and other social objectives. The U.S. Forest Service and BLM will work with other organizations, government entities, and private landowners to accomplish these objectives on AMAs.

Four adaptive management areas are established in Oregon:

· Applegate — 268,600 acres.

· Blue River — 153,200 acres.

· Little River — 83,900 acres.

· Northern Coast Range — 247,000 acres.

Administratively withdrawn — These reserved areas are identified in current national forest management plans at the district level, as having preferred recreational value and are not scheduled for timber harvest.

Congressionally withdrawn — These reserved lands have been reserved by Congress for specific purposes. Included in this category are national parks and monuments, wilderness areas, wild and scenic rivers, and national wildlife refuges. These categories were all established by separate laws, before FEMAT developed its new plan.

Key watersheds — These are watersheds designated within the range of the northern spotted owl to provide additional riparian area protection. Key watersheds are essential for maintaining and recovering habitat for at-risk stocks of anadromous salmonids and resident fish species.

No new roads will be constructed in the roadless areas of key watersheds. Outside the roadless areas, FEMAT recommends no net increase in roads. In other watersheds, a watershed analysis must be conducted before any land management activities can occur within any roadless areas in the watershed.

Late successional reserves (LSRs) — These reserved areas are designed to maintain a functional, interactive, late-successional and old-growth forest ecosystem. They serve as habitat for late-successional and old-growth related species such as the northern spotted owl.

In LSRs, thinning will be allowed in any stand that is less than 80 years old, in both natural and plantation stands. Salvage is permitted in areas larger than 10 acres that have been damaged by catastrophic events, such as fire, insects, or disease. Any thinning or silvicultural treatments inside reserves require review by an interagency team to ensure that the treatments are beneficial to the creation of late-successional forest conditions.

Matrix land — These lands are the remaining federal forest lands in the range of the northern spotted owl, that remain outside reserves (LSRs, riparian reserves), Congressionally withdrawn areas (national parks, monuments, wilderness areas), and administratively withdrawn areas (special interest areas, areas of critical environmental concern, research natural areas, etc.). Matrix lands are available for timber harvest at varying levels.

Management guidelines for matrix lands vary by geographic area. Examples of guidelines are requirements for the retention of snags and downed wood, retention of a specified volume of each cutting unit, or managing for stand spacing and rotation age.

National recreation area — This designation was established by Congress for the purpose of assuring and implementing the protection and management of public outdoor recreation opportunities. The Oregon Dunes National Recreation Area is the only such area in the state.

National scenic area — This designation was established by Congress to protect areas of outstanding scenic beauty. Hells Canyon National Scenic Area is the only such area in Oregon.

National wildlife refuge — These areas are established by Presidential proclamations or by Congress for the protection of wildlife. There are 18 national wildlife refuges in Oregon.

Riparian reserves — These areas include portions of watersheds where riparian-dependent resources receive primary emphasis and where special standards and guidelines govern land use. On federal forest lands, every watershed within the range of the northern spotted owl has riparian reserves. In general, on federal forest lands, a riparian reserve is a buffer strip surrounding streams, wetlands, ponds, and lakes, and is generally considered as a “no cut” zone of 100 to 300 feet from the stream bank. Riparian reserves provide thermal cover (shade), soil stabilization, large down wood to the streams, and other ecological functions essential to healthy streams.
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INDICATOR 20: Percent of stream kilometers in forested catchments in which stream flow and timing has significantly deviated from the historic range of variation.tc "INDICATOR 20:  PERCENT OF STREAM KILOMETERS IN FORESTED CATCHMENTS IN WHICH STREAM FLOW AND TIMING HAS SIGNIFICANTLY DEVIATED FROM THE HISTORIC RANGE OF VARIATION" \l 2
Rationale

Changes in stream flow and timing can cause flooding or low flows. Insufficient flows can cause stream temperatures to rise to levels that are lethal or detrimental to some species of fish. Increased peak flows, or more frequent floods or high flows, can move spawning gravels or accelerate erosion. Either increased or decreased flows could indicate a general decline in watershed health.

Can This Indicator Be Quantified

Not at this time.

The U.S. Geological Survey (USGS) collects stream flow data at gauging stations on many rivers in Oregon. However, the relationship between forest practices and stream flow is not well enough established to use the gauging station data as an indicator of forest management’s effects on the variation in stream flow and timing.

Stream flows have been shown to increase in small watersheds when significant percentages of the watersheds are logged (i.e., 15 or 20 percent). Timber harvesting increases stream flow by reducing water losses from interception and evapotranspiration. The effects become smaller over time, but can last 20 to 30 years in western Oregon (Adams, 1994). Stream flow increases are proportionally greatest during the fall when soils in logged areas have more water than soils in forested areas. During floods or high flows, stream flows in logged areas do not change very much from flow levels in unlogged watersheds, since the ground is fully saturated in both cases.

The relationship between timber harvest and increased stream flows has been established for small watersheds. However, in the case of large watersheds, generally only a relatively small portion of the watershed is harvested at any one time, and no changes have been found in stream flow timing due to timber harvest. When peak flow data for large watersheds is examined, the analysis has not found any changes in peak flow magnitudes that can be attributed to timber harvest (Duncan, 1986).

Some studies show that timber harvesting can increase the flow of water during rain-on-snow events. These events occur when heavy rain falls on a snowpack in the mountains. Greater amounts of snow accumulate in clearcuts than in forested areas; then, during the rainstorm, more rain reaches the snow and melts it faster in open areas than in forested areas (Harr, 1992). However, harvesting intensity alone is not a good indicator of the overall effects of forest practices on hydrologic changes, even during rain-on-snow events. It may be possible to improve the prediction of timber harvesting's effects on peak flows by having additional information on elevation, aspect, stand age, and other factors (Connelly, 1992).

Trends

Trend information is not available.

There is insufficient information to quantify the range of natural variation in stream flows, for most streams in Oregon. Since streams have a lot of natural variation in their flow, there is inherently some uncertainty in estimating how forest practices are affecting those flows. If a stream has highly variable flow and only a few years of records on its flow, it is very difficult to tell the difference between natural variations and human-caused changes. If stream flow records have been kept for many years on a stream, there is less uncertainty.

This difficulty exists whether the stream’s average flow or flood patterns are being examined. Natural climate cycles have been observed that are much wetter or dryer than average, and last longer than ten years. Because climate cycles and natural variability can make it so difficult to detect human-caused effects and long-term trends, it is essential to have stream flow records for at least 50 years on a particular stream, if real trends are to be detected (Wahl, 1995). This type of data is not available for the vast majority of streams in Oregon.

Data Source and Availability

Stream flow data for 928 sites is available from the USGS web site at: http://waterdata.usgs.gov/nwis-w/OR 

Data is available in several different forms from the USGS for 928 USGS data stations in Oregon.

Reliability of Data

NA.

Scale

NA.

Recommended Action for Data Collection
Oregon has many streams, and there is a great deal of natural variation in stream flow. Also, it takes many years of observations to understand stream flow and timing. For all these reasons, it would be very expensive to implement a comprehensive monitoring system. There is also a great deal of disagreement in the scientific community about how to model the effects of forest roads and harvesting. A large-scale assessment by hydrologists would be needed to develop a monitoring program to measure changes in stream flow.

Definitions
Interception — The capture of precipitation on plant surfaces, which then may either evaporate or fall to the ground.

Evapotranspiration — Water loss to the atmosphere through evaporation of precipitation intercepted by plant and other surfaces and through vaporization of moisture taken up from the soil via roots and plant conducting tissues.
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INDICATOR 21: Area and percent of forest land with diminished organic matter or soil chemical properties.tc "INDICATOR 21:  AREA AND PERCENT OF FOREST LAND WITH DIMINISHED ORGANIC MATTER OR SOIL CHEMICAL PROPERTIES" \l 2
Rationale

Forest ecosystems receive much of their nitrogen and other nutrients from the decomposition and recycling of organic matter, including decayed leaves or needles, branches, fallen trees, and roots. When the soil is rich in organic matter, this attribute helps to improve water retention, maintain good soil structure, aid infiltration of water into the soil, store more carbon, and promote growth of soil organisms. Organic carbon in soil is a major component of the global carbon cycle. Soil carbon levels are influenced by agricultural and forestry management practices. Because most organic matter is located near the soil surface, its overall status is also greatly affected by natural or human disturbances. Thus, it is essential to understand the dynamics of soil organic matter and nutrient cycling in order to maintain and manage terrestrial and aquatic ecosystems in a sustainable manner.

Can This Indicator Be Quantified

Standard definitions exist for different kinds of soil organic matter and soil carbon, as do procedures for sampling and analyzing field samples. However, information is almost nonexistent on historical levels in natural stands. This lack of historical data makes it difficult to interpret levels found in forest plantations and degraded areas that have been reforested. Since the early 1960s, fertilization and stand manipulation studies have produced localized data on major soil nutrients and organic matter. Some studies tracked loss of soil nitrogen, other nutrients, and organic matter after forest fires and prescribed burns used to reduce logging slash. Little information exists for soil micro-nutrients measured in both natural and planted forests.

Trends

Overall, organic carbon levels are higher in western Oregon soils than in eastern Oregon. One study found that in western Oregon, soil organic carbon increased with annual temperature, annual precipitation, actual evapotranspiration, clay content, and available water-holding capacity, and decreased with slope. The range was 0.9 to 24 kilograms of carbon per square meter in the upper layers of the soil (0 to 20 centimeters in depth). The relative order, from highest soil organic carbon levels to lowest, was: Coast Range, Willamette Valley, Cascades, southern Oregon.

Decomposing materials need an optimum carbon-to-nitrogen ratio. When carbon levels are too high compared to nitrogen, decomposing microbes have a low activity level. Most Pacific Northwest forests are nitrogen-limited, so fertilizing with nitrogen or nitrogen and phosphorus generally enhances productivity, organic matter decomposition, and nutrient recycling.

In eastern Oregon, the productivity of understory vegetation may be related to competition for soil nutrients, soil moisture, and the maintenance of below-ground processes. Some harvest practices, such as burning logging slash in piles, create conditions in which organic matter and nitrogen are volatilized and surface soil structure is damaged.

Some activities, such as the construction of forest roads and trails and multiple entries for thinning, create conditions in which organic matter and nutrients are removed from forests, through erosion or faster decomposition in disturbed areas. Since the 1970s, new logging practices have minimized site disturbance and reduced the loss of organic matter and nutrients.

Shorter rotations and whole-tree harvesting leave less debris on the ground, and can potentially reduce the amount of organic matter and nutrients added to the soil. Such practices in Oregon have not yet led to documented productivity declines over a single rotation. In other countries, however, resource managers and the public have raised concerns about long-term nutrient changes over successive rotations of fast-growing conifer and hardwood species.

Data Source and Availability
Several databases contain information on chemical and physical properties of forest soils in Oregon. These sources are described briefly below. Table 21-1 lists web site addresses where soils data can be obtained.

An Oregon State University project developed a literature review summarizing the cumulative effects of forest practices in Oregon on soil, water, and other resources (Beschta, et. al., 1995). The review included a summary of vegetation, soil compaction, fertilization, and soil biota effects on soil physical and chemical properties.

The H. J. Andrews Experimental Forest Master Bibliography lists peer articles, project reports, and graduate theses from Oregon State University and other institutions (Table 21-1). These references include such topics as nutrient cycling and erosional processes in disturbed and undisturbed natural and planted forests found in the central Cascades and other areas in Oregon.

The Natural Resources Conservation Service (NRCS) has produced the National Soil Characterization Database (NSSL). (See Table 21-1.) This database has estimated physical and chemical properties for named soil series and phases of soil series mapped intensively (1:24000) on public and private lands in Oregon. Soil property estimates are based on laboratory data from select soil profiles.

The State Soil Geographic database (STATSGO) has over 200 map units for Oregon on a 1:250,000 base map compiled from intensive soil survey maps (Table 21-1). Over 25 physical and chemical soil properties and interpretation attributes are estimated, for up to 20 soil components in each map unit. The minimum map unit or polygon is 1,544 acres, a feature that limits database use to broad planning activities.

Homann and others (1998) used the attribute properties for 87 STATSGO map units and other soils databases to make a preliminary assessment of soil organic carbon storage in western Oregon. This study also explained how soil properties on the site, as interpreted from 6 kinds of maps, affected model outputs that estimated changes in organic carbon from one area to another, assuming climate changes such as increases in air temperature and monthly rainfall.

The U.S. Forest Service and Bureau of Land Management (BLM) have done extensive soil mapping and characterization work on federal forest lands. In the 1970s, soil sub-groups were mapped (1:63360) for land types on national forests for a soil resources inventory; limited profile descriptions and lab data are available. Since the 1980s, intensive soil surveys (1:24000) have been completed for about one-third of all national forest lands. Direct links will be available between U.S. Forest Service and Natural Resources Conservation Service soil databases for physical and chemical data of mapped units. This will occur as the Terrestrial Module (TERRA) in the U.S. Forest Service’s National Resources Information System becomes fully operational (Table 21-1).

The Stand Management Cooperative, in the College of Forest Resources, University of Washington, has data on soil organic matter, nutrients, and growth data for Douglas-fir and hemlock stands studied at 175 active/inactive sites in Oregon (Table 21-1). About 500 soil profiles are included. At four active sites, micro-nutrient and soil litter are monitored at 4-year intervals. These sites were part of the Regional Forest Nutrition Research Project that started in 1969; it was incorporated into the Stand Management Cooperative in 1991.

Some industrial timber companies collect or have collected soils data to correlate productivity of trees in their plantations with soil properties, and to determine if fertilizers are needed. Results and interpretations are usually proprietary. An exception is information shared through tree genetics or stand management cooperatives. The Oregon Department of Forestry and Oregon State University are members of both cooperatives.

Table 21-1.  Databases with information on soil organic matter and soil nutrient status of forests in Oregon 
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Databases with information on soil organic matter and soil nutrient status of forests in Oregon

Database Name
Contents
Internet or e-mail access

Master Bibliography Andrews Exp. Forest
References on nutrient cycling and processes
http://sequoia.fsl.orst.edu.lter/pubs/bibliofr.htm

NSSL  National Soil Characterization Database
Chemical & physical properties for soil series, phases, and mapped components
http://www.statlab.iastate.edu/soils/nsdaf/main.html

STATSGO State Soil Geographic Database
Physical & chemical properties for 217 map units in Oregon
http://www.ftw.nrcs.usda.gov/statsgo.html

SMC  Stand Mgmt. Cooperative
Soil physical/chemical and tree growth data for 175 sites
College of Forest Resources, Univ. Washington, Seattle, rcollier@u.washington.edu

TERRA
soils and other terrestrial ecological polygons
http://fsweb.r6.fs.fed.us/terra_web/main.html

Western Oregon soil organic carbon
6 approaches to estimate soil carbon, using 499 pedons
Peter Homann, Western Washington Univ., Bellingham, homann@cc.wwu.edu

Reliability of Data
Standard quality assurance and quality control protocols are used in mapping and analyzing soils. These protocols are followed in field and laboratory data collected for NSSL, STATSGO, the University of Washington Stand Management Cooperative, U.S. Forest Service, and BLM databases.

Homann and others (1998) showed that estimates of soil carbon in western Oregon, done for 0 to 100 centimeter depths using coarse-scale maps, were 5 to 30 percent lower than values estimated from STATSGO and some regional approaches. It is not known what the implications are for other regions in Oregon. These findings do emphasize that recent and detailed soil profile data provide the best estimates of soil organic carbon for a large geographic region. Similar detailed and recent methodology is also needed to quantify relationships between physical and chemical properties of forest soils with the productivity of overstory and understory forest species.

Scale
Forest soil and productivity studies can range from small plots and a single species located in one part of a small watershed, to many hardwood or coniferous species found across one or more large ecoregions. Existing studies have usually focused on small localized areas. As forest managers become more concerned about sustaining productivity on forest lands and more broad-scale information is needed, future studies will likely be landscape-level and will extend across one or more broad geographic and climatic regions.

Coarse-layer maps such as the Soil Map of the World and the Major Land Resource Area map provided a very broad overview of soil conditions across the state. For modeling efforts across one region, STATSGO and pedon-based approaches seemed to work best. When developing regional and state-wide models that relate soil organic matter and nutrient status to forest productivity, the researcher must determine which soil physical and chemical properties are randomly distributed or skewed across the landscape. Estimated or predicted values can be higher or lower than anticipated if it is assumed that such associations are all symmetrical or all randomly distributed.

Recommended Action for Data Collection
Forest lands that have few soil profile descriptions should be identified, as well as their ownership. Ongoing and future soil surveys should use intensive mapping and sampling methods, so that the overall resolution for data is the same for forest lands as it is for crop lands. Forest lands that have already been mapped intensively can be identified; for these lands, the researcher can then correlate soil properties with available tree growth data. A coordinated program is needed to collect and analyze data from stand exams, the U.S. Forest Service’s current vegetation survey, the Pacific Northwest Research Station’s Forest Inventory and Analysis, and forest health monitoring. The coordination would make it easier for researchers to discover the detailed relationships between soils and forest productivity, stand structure, and overall forest health. In such work, spatial procedures and detailed soil map approaches used by Homann and others (1995, 1998) could be explored before trying other methods.

Definitions
NA.
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INDICATOR 22: Area and percent of forest land with significant soil compaction or changes in soil physical properties, resulting from human activities.tc "INDICATOR 22:  AREA AND PERCENT OF FOREST LAND WITH SIGNIFICANT SOIL COMPACTION OR CHANGES IN SOIL PHYSICAL PROPERTIES, RESULTING FROM HUMAN ACTIVITIES" \l 2
Rationale

Soil compaction occurs when soil particles are physically compressed, eliminating the air spaces, or pores, between the soil particles. Soil compaction is a concern because it can reduce forest growth and increase soil erosion. Forest growth is reduced because compaction makes it more difficult for roots to penetrate the soil as well as eliminating the soil’s ability to hold air and water in its pores. Compaction also inhibits the ability of water to infiltrate or drain from forest soils. When compaction becomes severe, water can flow across the surface of the ground and carry soil into streams.

Can This Indicator Be Quantified

Not at this time.

Soil compaction can be caused by moving heavy equipment or logs across the forest floor, or by repetitive actions like heavy recreation traffic or grazing. Cafferata (1992) reported that 10 to 40 percent of a harvest unit could be compacted during tractor logging, but that the area compacted could be reduced up to 5 percent with careful planning. The degree of compaction can vary tremendously depending on factors like the number of passes over the ground and soil moisture conditions. Timber harvesting methods that lift or partially suspend logs also reduce compaction. For example, cable logging generally compacts less than 5 percent of the area. The amount of compaction is also influenced by the silvicultural system. Selective harvesting systems, or even-aged systems with several intermediate harvests, require multiple entries and may require more extensive skid trails. Both of these factors can increase the amount of compaction.

The severity of compaction is related to many factors including: the soil type, soil moisture, the amount of organic matter covering the forest floor, the weight per unit area the soil must support, and the number of times the soil is compressed. It is difficult to predict compaction’s effects on soil productivity because of all the variables, but McNabb and Froelich (1983) estimate that stand growth losses can range from 5 to 13 percent and compaction’s effects can last 30 years.

Trends
Soil compaction is not considered to be a widespread problem in Oregon’s forests, though little quantitative work is available to support that conclusion. The Oregon Forest Practices Act requires operators to “avoid ground based yarding on unstable, wet, or easily compacted soils and on slopes which exceed 35 percent.” In western Oregon, 62 percent of the private forest land is on slopes that can be accessed with ground-based yarding, and most private harvesting in eastern Oregon is done with ground-based systems. Educational programs have been targeted at yarding operators for many years, teaching methods to reduce compaction.

Data Source and Availability
Data is limited to small geographic areas associated with individual studies of soil compaction.

Reliability of Data
NA.

Scale

NA.

Recommended Action for Data Collection

It would be difficult to design a successful sampling system that can estimate the extent of compaction problems, because different soils and tree species respond differently to compaction. Harvest units could be sampled to estimate the area in skid trails, and changes in the soil’s bulk density could be measured on a sub-sample of harvest units. Bulk density changes would need to be associated with factors like soil type. In order to calculate how much tree growth is lost due to soil compaction, better information is needed on how individual trees respond to soil compaction.

Definitions
Bulk density — The weight of soil solids per unit volume of soil.

Soil compaction — “… is the densification of soil by the application of a dynamic load to a soil, thereby causing a decrease in the air voids within the soil due to changes in the relative positions of soil grains or aggregates.” (Li, 1956)
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INDICATOR 23: Bodies of water with significant variance of biological diversity from the historic range of variability.tc "INDICATOR 23:  BODIES OF WATER WITH SIGNIFICANT VARIANCE OF BIOLOGICAL DIVERSITY FROM THE HISTORIC RANGE OF VARIABILITY" \l 2
Rationale
Aquatic organisms, from trout to caddisfly larvae, depend on good water quality and habitat conditions. If these conditions start to deteriorate in streams, rivers, and lakes, some species may decline or disappear, and other species may increase. There may be a loss of biodiversity, with fewer species in a body of water. Often, however, what occurs is a subtle change in biodiversity. For example, if stream temperatures are warmer than they were historically, native trout may be replaced by fish species more tolerant of warmer water. Subtle changes in the stream macro-invertebrate community, such as stonefly or caddisfly larvae, may indicate a decline in water quality.

Since streams are dynamic, some variability in biodiversity is natural. But if biological diversity changes significantly in bodies of water from its historic range of variability, these changes can be an important indicator of possible problems such as toxic contamination, extreme temperature changes due to clearcutting, increased sediment due to erosion, and other effects. This information could be a useful tool in making policy decisions regarding forest management.

Can This Indicator Be Quantified

Data is not currently available to quantify this indicator. However, methodologies have been developed in the U.S. Environmental Protection Agency’s paper “Revision to Rapid Bioassessment Protocols for Use in Streams and Rivers, Periphyton, Benthic Macroinvertebrates and Fish.” This paper provides information and methodologies for assessing the health and biodiversity of streams through biological surveys. These methods are best used for monitoring and detecting aquatic life impairments and their severity. Once a problem is detected, further chemical and habitat assessment may be necessary to determine the source.

There are many advantages to using biosurveys for monitoring. Biological communities reflect the overall ecological integrity of a system. Living organisms are sensitive to the effects of different stressors, including ones that may not be obvious at the time of the survey, and so provide a good measure of the cumulative impacts. Communities integrate the stresses over time and provide an ecological measure of fluctuating environmental conditions. Routine monitoring of biological communities can be relatively inexpensive, particularly when compared to the cost of assessing toxic pollutants.

The three assemblages commonly used as indicators of water body health are periphyton (algae), benthic macro-invertebrates (an example is stonefly larvae), and fish, each of which has some particular advantages. Algae have rapid reproduction rates, short life cycles, and are most directly affected by physical and chemical factors, making them valuable indicators of short-term impacts. Sampling is relatively easy and inexpensive, and standard methods exist for evaluation. Most importantly, algal assemblages are sensitive to some pollutants that may not visibly affect other aquatic assemblages, or may only affect them at higher concentrations.

Many benthic macro-invertebrates have limited migration patterns or attach themselves to the stream bed in one place. This group includes species that fill a broad range of trophic levels and have varying pollution tolerances, making them good indicators of site-specific and cumulative impacts.

Fish are good indicators of long-term effects and broad habitat conditions because they are relatively long-lived and mobile. Fish also include a range of species at various trophic levels and tend to show the cumulative effects of lower trophic levels. For example, toxic contaminants are increasingly concentrated as they travel up the food chain. Thus, fish community structure is reflective of integrated environmental health.

Habitat assessment is also an important part of the monitoring process. Both the quality and quantity of available habitat affect the structure and composition of resident biological communities. Habitat characterization is important for proper interpretation of biosurvey results.

Trends
Data not available.

Data Source and Availability

Data is available for various site-specific studies across the country. Generally, more information is available for marine environments than streams and lakes. Comprehensive surveys have not been done in Oregon.

Reliability of Data

NA.

Scale

Data not available.

Recommended Action for Data Collection

Data should be collected using the protocols cited in the reference below (EPA, 1997).

Definitions

Trophic levels — hierarchy of energy transfers (i.e., nutrition levels within a food web).

producers – photosynthesizers

consumers (herbivores, carnivores, omnivores)

primary - herbivores, grazers

secondary - feed on primary consumers

tertiary - feed on secondary consumers

quaternary - feed on tertiary consumers

decomposers

Selected References
U.S. Environmental Protection Agency.  1997. Revision to rapid bioassessment protocols for use in streams and rivers, periphyton, benthic macroinvertebrates and fish. July 1997.

INDICATOR 24: Water bodies in forest areas with significant variation in acidity or alkalinity (pH), dissolved oxygen (DO), sedimentation, or temperature.tc "INDICATOR 24:  WATER BODIES IN FOREST AREAS WITH SIGNIFICANT VARIATION IN ACIDITY OR ALKALINITY (pH), DISSOLVED OXYGEN (DO), SEDIMENTATION, OR TEMPERATURE " \l 2
Rationale

Oregonians depend on abundant high quality water for drinking, fisheries, industry, recreation, and agriculture. Much of our water originates as rain or snow falling in the forests of Oregon. If water quality is degraded in Oregon’s forests, this data would be an important indicator that forest-related activities might be adversely affecting ecosystem health.

Can This Indicator Be Quantified

The Oregon Department of Environmental Quality (DEQ) has the responsibility to protect water quality by establishing specific quantifiable standards. DEQ’s standards include parameters for bacteria, pH, turbidity, dissolved oxygen, temperature, total dissolved gas, certain toxic and carcinogenic compounds, habitat and flow modification, and aquatic weeds or algae that affect aquatic life.

In Oregon, DEQ is required by the federal Clean Water Act to maintain a list of steam segments that do not meet water quality standards. This list is called the “303(d) List” in reference to the section of the Clean Water Act that creates the monitoring requirement. The federal Clean Water Act requires states to undertake specific activities to protect the quality of their rivers, streams, lakes and estuaries. Each state has the responsibility for developing standards that protect water quality, and the state must monitor water quality and review available data to determine if the standards are being met.

Section 303(d) of the federal Clean Water Act requires each state to develop a list of water bodies that do not meet standards, and to submit an updated list to the U.S. Environmental Protection Agency (EPA) every two years. EPA has approved Oregon’s 1998 list. The list provides a way for Oregonians to identify problems and develop and implement watershed recovery plans. The list is only a means of identifying water quality problems; it does not identify the causes. Causes of water quality problems are determined when recovery plans are developed.

In Oregon, DEQ compiles the list using existing scientific data and best professional judgment to assess water quality and determine which water bodies have problems. DEQ develops a draft list and presents it for public comment. After comments are reviewed and taken into consideration, a final list is developed and sent to EPA for approval. The final list is accompanied by a list of priorities that target resources for correcting water quality problems.

There are about 5,600 miles of forest streams on the 303(d) list. The biggest water quality problem on forest lands is temperature, accounting for over 5,000 stream miles. Sediment and flow alterations are the next most important problems on forest lands. The mileage of streams with different problems can be seen in Table 24-1 on the next page. The location of the listed streams can be seen in Maps 24-1 through 24-5.

It is hard to assess the magnitude of the water quality problems on forest land, because it is difficult to estimate the total stream mileage in Oregon’s forests. The only complete GIS database of streams is mapped at 1:100,000 scale. This database lists about 49,000 miles of streams on forest land; however, the small scale limits the amount of information available. For example, in the Yaquina River Basin, the 1:24,000 scale U.S. Geological Survey’s maps have 280 percent more streams than the 1:100,000 scale stream maps. The difference is not this great in all areas of the state, but the comparison shows that the 1:100,000 scale database underestimates stream mileage.

DEQ focuses its monitoring resources on “rivers of special interest.” Their list of “rivers of special interest,” compiled in 1981, identifies major rivers and streams based on factors such as size (flow or drainage area), use, presence of major point and nonpoint sources of pollution, natural features, and program or regional concern. The special interest list contains over 260 river segments with a total of nearly 7,000 river miles. Approximately 3,500 miles of the state’s total river miles are routinely monitored as part of DEQ’s ambient river monitoring program, which provides background water quality data. The monitored rivers receive approximately 90 percent of the point source loading for the state.

Table 24-1.  Approximate miles of streams in the U.S. EPA 303(d) list (1996 listing in four land use categories).tc "TABLE 24-1.  APPROXIMATE MILES OF STREAMS IN THE U.S. EPA 303(d) LIST (1996 LISTING IN FOUR LAND USE CATEGORIES)" \l 1
Approximate Miles of Streams in the USEPA 303(d) List

(1996 listing in four land use categories)


FOREST
URBAN
AGRICULTURE
OTHER

ALL STREAMS
5,605.00
334.68
2,054.03
3,258.73

IMPAIRMENT 





Biological Criteria
147.28
73.20
77.16
98.00

Chlorophyll a
7.13
48.07 
251.43 
104.64 

Dioxin
0.00
20.14 
0.00 
0.00

Dissolved Oxygen
174.81 
93.10 
479.13 
303.47

E Coli
20.77
39.32 
107.75 
4.13

Fecal Coliform
299.02 
202.55 
1,085.58 
556.68

Flow Alteration
523.08
32.39 
536.72 
419.75

Mercury
12.30
5.37 
27.88 
119.32

Ammonia
0.00 
2.31 
9.16 
19.55

Nutrients
16.40 
37.58 
142.63 
2.27

Lead
0.00 
20.14 
0.00 
0.00

PCBs
0.00
0.00 
0.00
0.00

Periphyton
16.40
7.96 
128.82
8.35

Pesticides
0.00
26.39 
91.18 
27.25

pH
267.11
52.85 
362.42 
241.57

Phosphorus
0.00
0.00 
0.00 
0.00

Sedimentation
815.24 
5.87 
200.17 
206.28

Toxics
0.00 
0.00 
0.00 
0.00

Total dissolved gas
14.18 
0.00 
0.00 
0.00

Temperature
5,059.25 
263.32 
1,679.10 
2,913.89

Turbidity
39.96 
0.49 
0.00 
13.96

Note:  Because a stream may be impaired in more than one criterion, its mileage will be accounted for multiple times, hence the columns add up to much more than the miles for “All Streams” listed at the top of the chart above.

Note:  The above list was calculated using a geographical information system (GIS). The system was able to overlay a digital map of land cover, provided by the Oregon Department of Fish and Wildlife, with a digital map of 303(d) listed streams which was obtained from the State Service Center for GIS.

Trends
As of 1998 there were 1,067 streams and rivers, and 32 lakes, on the 303(d) list. In 1996 there were 11,899 miles of rivers and streams, and in 1998 that number increased to 13,892 miles. This does not mean that water quality in Oregon is getting worse. The increase on the 1998 list reflects new data that was not available in 1996. The 303(d) list has information that provides all Oregonians with a better understanding of the water quality problems that must be addressed.

Those watersheds that have water quality management plans approved by EPA will have their streams or stream segments removed from the 303(d) list. However, DEQ will continue to evaluate streams and rivers taken off the list, in order to ensure that management plans are being implemented and water quality standards are achieved.

Data Source and Availability
All data is available from the Oregon Department of Environmental Quality (DEQ) and the U.S. Environmental Protection Agency. The DEQ has an outstanding web page where much of this information can be accessed. See: http://waterquality.deq.state.or.us.

DEQ’s 303(d) list is a list of streams that do not meet water quality standards as set forth by the federal Clean Water Act. The U.S. Environmental Protection Agency administers the Clean Water Act through the Oregon Department of Environmental Quality.

Monitoring is done yearly. New streams can be added to the list upon recommendation from citizen advisory committees, watershed councils, or other expert sources.

Reliability of Data
Data is reliable. The area of forest and other land uses (Table 24-1) was calculated using the Oregon Department of Fish and Wildlife’s land cover map. This map was derived from 23 Landsat Thematic Mapper satellite scenes collected from 1991-93 imagery that covers the entire state. The imagery was classified and aggregated to 100-hectare minimum size mapping units.

Scale

Statewide.

Recommended Action for Data Collection

The current system of stream selection and monitoring appears to be adequate for identifying streams with significant water quality impairment and addressing the causes of the impairments.

In an effort to find cooperative solutions to water quality problems, Oregon Governor John Kitzhaber assembled a diverse group of Oregonians and formed the Healthy Streams Partnership. This program was subsequently approved and funded by the 1997 Oregon Legislature. The partnership brings together public and private interests and resources to improve the health and function of Oregon’s aquatic systems and enhance beneficial uses of water for future generations. The Healthy Streams Partnership includes representatives from the agricultural community, forestry, environmental groups, local government, state agencies, and the Governor’s office.

The Healthy Streams Partnership uses existing regulations under the departments of Agriculture, Forestry, and Environmental Quality to address water bodies that currently do not meet water quality standards. The partnership provides support to state agencies and, at the same time, ensures that landowners and other individuals will have extensive opportunity for input into decisions.

The driving force behind the Healthy Streams Partnership is a desire to restore water quality in Oregon’s rivers, streams, lakes, and estuaries so they can support salmon and other beneficial uses. Restoring Oregon’s waters will meet the requirements of the federal Clean Water Act, settle related lawsuits, and help ensure success of the Oregon Plan for Salmon and Healthy Watersheds, which is a plan to restore salmon and steelhead runs.

Definitions

DEQ temperature standard — DEQ protects water quality by establishing standards to protect beneficial uses. The temperature standard is designed to protect cold water fish such as salmon and trout. The standard sets a criterion at 64 degrees unless there is cold-water fish spawning or bull trout habitat. These special habitat areas have standards of 55 degrees and 50 degrees respectively. In the lower Columbia and Willamette rivers it is set at 68 degrees. The stream temperature is considered to be above standard if the average of the maximum daily water temperatures for the stream’s warmest, consecutive seven-day period during the year is above standard. A one-time measurement above the standard is not considered a violation of the standard.

Selected References

None.

INDICATOR 25: Area and percent of forest land experiencing an accumulation of persistent toxic substances.tc "INDICATOR 25:  AREA AND PERCENT OF FOREST LAND EXPERIENCING AN ACCUMULATION OF PERSISTENT TOXIC SUBSTANCES" \l 2
Rationale

If persistent toxic substances are present on forest lands, there is potential for groundwater contamination. Contaminated watersheds may harm fish and wildlife, people who consume the water, and general ecosystem stability within the watershed. It is important to know if there are any toxic substances on forest lands and to what extent, in order to deal with these problems appropriately.

Can This Indicator Be Quantified
There is little evidence that there are any accumulations of toxic substances on Oregon’s forest lands. Any concerns tend to be at the local scale. The primary sources of persistent toxic substances are industrial waste and pollution. Toxic substances may also accumulate as a result of various management practices, such as application of fertilizers or herbicides.

The Oregon Department of Environmental Quality (DEQ) has a system in place to monitor toxic sites and spills throughout Oregon. DEQ maintains a database of both reported and confirmed toxic sites and spills (available on their web site). The data includes information on the site’s location, type of substances involved, media contaminated, and status of cleanup efforts.

Accumulations of toxic substances are relatively rare and small in size on forest lands in Oregon. Currently, only three sites on DEQ’s confirmed release list are located on forest lands. Toxic sites were identified as being on forest land through the use of GIS technology. The location data from the DEQ database were cross-referenced with GIS overlays to find toxic sites located on forest lands. These sites were then checked against the confirmed release inventory to find sites with documented spills. The three sites from the confirmed release list determined to be on forest lands are all associated with industrial processes. Two of the sites result from processing forest products and one site is from an abandoned mine. See Map 25-1 in Appendix A. The substances involved include arsenic, cyanide, lead, mercury, lubricating oil, fuels, and solvents.

Trends
NA.

Data Source and Availability

The Oregon Department of Environmental Quality maintains a database called Oregon Inventory of Hazardous Substance Sites at http://www.deq.state.or.us/wmc/cleanup/inv-list.htm and a Confirmed Release Listing at http://www.deq.state.or.us/wmc/cleanup/crl-list.htm.

Reliability of Data

The listing and de-listing of hazardous substance sites on DEQ’s inventory is a formal administrative process with specific procedures. The criteria for listing are explained on the DEQ’s web site at http://www.deq.state.or.us/wmc/cleanup/invtory.htm. The listing is updated quarterly.

Scale

Statewide by individual site.

Recommended Action for Data Collection
None.

Definitions

None.

Selected References

None.

Criterion 5
Maintenance of Forest Contribution to Global Carbon Cyclestc "CRITERIA 5 " \l 2
INDICATOR 26: Total forest ecosystem biomass and carbon pool, and if appropriate, by forest type, age class, and successional stage.tc "INDICATOR 26: TOTAL FOREST ECOSYSTEM BIOMASS AND CARBON POOL, AND IF APPROPRIATE, BY FOREST TYPE, AGE CLASS, AND SUCCESSIONAL STAGE" \l 2
Rationale

Human activities have changed and are continuing to change the chemical composition of the atmosphere.  Many of these influences, such as fossil fuel burning, land management activities, and the widespread use of chemical compounds, release greenhouse gases, which increase the amount of radiation absorbed by the atmosphere.  The changes caused by these gases may alter the Earth’s climate.  

Carbon dioxide is one a major greenhouse gas.  Forests naturally take in and store carbon as plants grow, providing a large carbon “sink”.  Thus, information regarding the forest carbon content provides important information for regulating atmospheric carbon.  Knowledge of biomass provides similar information as biomass is approximately 50% carbon.  Biomass is also a renewable energy source. For more information on carbon as a policy issue, see Heath and  Joyce (1997).

Can This Indicator Be Quantified

Aboveground biomass can be summarized from data in the Westwide Forest Inventory Data Base (Woudenberg and Farrenkopf, 1995).  Biomass includes biomass of live and dead trees greater than 2.5 cm dbh.  Biomass estimates (dry weight) are provided in the database, calculated by applying biomass equations to measured or estimated diameters and heights.  Biomass is approximately 50% carbon, so the carbon pool of biomass can be estimated by multiplying biomass in terms of dry weight by 50%.   Estimates of carbon in woody debris, forest floor, and soil can be estimated using average carbon factors contained in Birdsey (1992), multiplied by plot information from the inventory data.  The forest types reported in this data were adapted to correspond with forest types used by the Oregon Department of Forestry.  Table 26-1 presents biomass of only the aboveground live and dead trees by forest type.  The area of forest corresponding with these estimates is also presented.  The entire carbon pool of all forest components (including below ground tree carbon, forest floor, soil, understory vegetation) by forest type and age class is presented in Table 26-2.

Table 26-1.  Aboveground live and dead tree biomass (dry weight) by forest type.tc "TABLE 26-1.  ABOVEGROUND LIVE AND DEAD TREE BIOMASS (DRY WEIGHT) BY FOREST TYPE)" \l 1
Forest-type
Biomass (million metric tons dry wt.)
Area (thousands of hectares)

Douglas-fir
368.8
3,892.7

Ponderosa Pine & other pines
59.5
1,973.4

Spruce; Hemlock
17.4
166.9

True Fir; Mt. Hemlock
94.8
1,175.6

Lodgepole pine
20.9
779.0

Mixed conifer; mixed deciduous
168.3
1,875.3

 Deciduous
9.0
215.1

Regenerating Forest/Chaparral
0.8
66.0

Pinyon-Juniper
3.5
213.0

All inventoried forest land
743.0
10,356.9

Table 26-2.  Carbon  (million metric tons) in forest ecosystems by forest type and age-class.tc "TABLE 26-2.  CARBON (MILLION METRIC TONS) IN FOREST ECOSYSTEMS BY FOREST TYPE AND AGE CLASS" \l 1
Forest Type
Age-class




0
1-29
30-59
60-99
100-149
150-199
200+
All

Douglas-fir
9.3
108.5
154.1
164.9
139.3
65.9
56.9
698.8

Ponderosa Pine
16.9
18.0
31.7
122.3
92.2
34.2
14.1
329.4

Spruce; Hemlock
0.1
3.3
5.2
8.9
7.7
2.1
1.9
29.3

True Fir
1.1
8.5
10.5
58.3
84.9
45.2
23.0
231.4

Lodgepole pine
5.1
16.6
12.9
31.8
24.2
7.6
2.2
100.2

Mixed conifer;

Mixed deciduous
4.3
53.9
78.4
68.2
50.9
35.3
41.4
332.2

Deciduous
1.3
4.8
10.0
10.8
3.3
0
0.2
30.4

Regenerating Forest/Chaparral
6.9
0
0
0
0
0
0
6.9

Pinyon-Juniper
7.9
1.5
1.0
5.1
5.6
1.4
1.0
23.5

All
52.8
214.6
303.7
470.3
408.1
191.6
140.6
1,782.1

Trends

NA

Data Source and Availability
· Westwide Forest Inventory Data Base  (Woudenberg and Farrenkopf, 1995).  
This database contains plot and tree records of an inventory of sample plots throughout the western United States.  The sample is designed to produce estimates of total volume of a State on productive forestland within a designated sampling error.  The summary statistics in this indicator are based on a pre-release of the data (Woudenberg and Farrenkopf, 1995), but the final release of the data will be available at http://www.srsfia.usfs.msstate.edu/scripts/ew.htm.  Tree measurements are not taken on reserved forestland or on forestland of low productivity.  Tree data were not collected on approximately 1,585,662 hectares of forestland.
Reliability of Data
At the time of the inventory, the data provided total volume for productive forestlands in the state with a sampling error of " 3%. The error would be similar in terms of biomass.  The data on privately-owned lands in western Oregon were collected in 1985, and are somewhat dated. New inventory data are scheduled for release soon.  The tree data for private lands in eastern Oregon were collected in 1992, however, plot data were not necessarily updated.  The data for National Forest and Bureau of Land Management forests were collected in 1995.  As new data for privately-owned lands are released and analyzed, the results will become increasingly reliable, especially for aboveground carbon.  Estimates of carbon in other components of the forest ecosystem are generally accurate within about "15% at  = 0.10.

Scale

One inventory plot represents on average 1,312 hectares.  Area estimates are augmented to match land areas from the 1980 census.  The minimum area for classification of forest land is 0.4048 hectares. 

Recommended Action For Data Collection
For a comprehensive carbon estimate, inventory data need to be collected on all forestlands.  Currently, data are not collected on about 10% of the forestland base.  A consistent compilation of the inventory data would also help provide estimates of this indicator.

Definitions
Forestland – Land at least 10% stocked by forest trees of any size, including land that formerly had such tree cover and that will be regenerated.  Strips of forest must have a crown width of 36.58 meters to qualify as forestland.

Productive forestland – Forestland that is capable of producing more than 1.4 cubic meters per hectare per year of industrial wood in natural stands. 

Reserved forestland – Forestland that is withdrawn from harvest by statute or administrative regulation.

References
Birdsey, R.A.  1992.  Carbon storage and accumulation in United States forest ecosystems.  USDA Forest Service, Washington Office, General Technical Report, WO-59.  51 p.

Heath, L.S., and L.A. Joyce.  1997.  Carbon sequestration in forests as a national policy issue.  In: Communicating the role of silviculture in managing the national forests: Proceedings of the National Silviculture Workshop, p. 29-36. US DA Forest Service, Northeastern Forest Experiment Station, General Technical Report NE-GTR-238. 205 p.

Woudenberg, S.W., and T.O. Farrenkopf.  1995. The Westwide forest inventory data base: user’s manual. USDA Forest Service, Intermountain Research Station, General Technical Report INT-GTR-317. 67 p.

INDICATOR 27: Contribution of forest ecosystems to the total global carbon budget, including absorption and release of carbon.tc "INDICATOR 27:  CONTRIBUTION OF FOREST ECOSYSTEMS TO THE TOTAL GLOBAL CARBON BUDGET, INCLUDING ABSORPTION AND RELEASE OF CARBON" \l 1
Rationale 

Human activities have changed and are continuing to change the chemical composition of the atmosphere. One of the major changes in the atmosphere is the concentration of carbon dioxide. During the process of photosynthesis, woody plants absorb carbon dioxide, store the carbon in wood, and release oxygen, thereby mitigating the increase of carbon dioxide in the atmosphere.  Because of their large, low-cost, carbon storage potential, forests provide one of the few opportunities to absorb (sequester) carbon. However, forests may also release (emit) carbon.  Knowledge about change in carbon, called carbon flux, provides important information in regulating atmospheric carbon.  For more information on carbon as a policy issue, see Heath and  Joyce (1997).

Can This Indicator Be Quantified

Carbon flux can be estimated from forest inventory data. Carbon content in forest inventories can be estimated using factors contained in Birdsey (1992), starting with dry weight biomass.  Although carbon flux is expected from all ecosystem components, we concentrate on changes in live and dead biomass, either standing or recently harvested.  Much of the carbon flux is in the biomass component.  The growth component represents the absorption of carbon. Decomposition of mortality, standing dead trees counted as mortality in a previous inventory measurement cycle, and logging residue result in emissions. Estimates are presented in Table 27-1.  The removal of wood by harvests is counted in Indicator 28. 

Table 27-1.  Contribution of forest tree biomass by component to the total global carbon budget.  A negative flux indicates carbon is being emitted to the atmosphere; a positive flux indicates carbon is being sequestered from the atmosphere and stored in the forest.tc "TABLE 27-1.  CONTRIBUTION OF FOREST TREE BIOMASS BY COMPONENT TO THE TOTAL GLOBAL CARBON BUDGET.  A NEGATIVE FLUX INDICATES CARBON IS BEING EMITTED TO THE ATMOSPHERE, A POSITIVE FLUX INDICATES CARBON IS BEING SEQUESTERED FROM THE ATMOSPHERE AND STORED IN THE FOREST" \l 1
Component
Carbon flux (million metric tons/year)

Growth
19.7

Mortality
-2.5

Logging residue
-1.5

Total tree carbon flux
15.7

The growth component is simply a function of average annual gross growth.  Logging residue was estimated based on an average harvest for the years 1993-1997, taken from harvest estimates provided by the Oregon Department of Forestry.  An average ratio of total biomass to merchantable biomass per tree was estimated across all trees, and this ratio was applied to the average harvest to estimate logging residue consistent with the data.  Logging residue and  annual mortality were assumed to decompose in the same year they appeared. 

Data Source and Availability

These estimates are based on forest inventory data in the Westwide forest inventory data base (Woudenberg and Farrenkopf, 1995). The database contains plot and tree records of an inventory of sample plots throughout the western United States.  The sample is designed to produce estimates of total volume by state on productive forestland within a designated sampling error.  The summary statistics in this indicator are based on a pre-release of data for Oregon (Woudenberg and Farrenkopf, 1995), and the final release of the data will be available at http://www.srsfia.usfs.msstate.edu/scripts/ew.htm.  Tree measurements are not always taken on reserved forestland and on forestland of low productivity.  Overall, tree data were not collected on approximately 1,585,662 hectares of forestland.

Reliability of Data

Data on privately-owned lands in western Oregon were collected in 1985, and are somewhat dated. New inventory data are scheduled for release soon.  The tree data for private lands in eastern Oregon were collected in 1992 on plots established previously.  Data for National Forest and Bureau of Land Management forests were collected in 1995. As the new data for privately-owned lands are released and analyzed, the results will become increasingly reliable, especially for aboveground carbon.  At the national level, a preliminary uncertainty estimate of carbon flux  (90-percent probability) is approximately ±19% (Heath and Smith, in review).

Scale

One inventory plot represents on average 1,312 hectares.  Area estimates are augmented to match land areas from the 1980 census.  The minimum area for classification of forest land is 0.4048 hectares. 

Recommended Action For Data Collection

For a comprehensive carbon estimate, inventory data needs to be collected on all forestland.  Currently, data are not collected on about 10% of the forestland base.  Collection of non-living tree data would also improve estimates.  Some data on coarse woody debris and decay class of standing dead trees are already collected, but the data are not included in the standard database.  A consistent compilation of the inventory data would also aid in estimating this indicator. 

Definitions
Forestland – Land at least 10% stocked by forest trees of any size, including land that formerly had such tree cover and that will be regenerated.  Strips of forest must have a crown width of 36.58 meters to qualify as forest land.

Logging residue – Biomass left on the ground after trees have been harvested.  In this indicator, logging residue was estimated as a ratio of the recorded harvest.  The ratio is the average ratio of total gross biomass, oven dry-weight, and merchantable biomass oven-dry weight for all 12.5 cm dbh or larger trees in the database.

Productive forestland – Forestland that is capable of producing more than 1.4 cubic meters per hectare per year of industrial wood in natural stands. 

Reserved forestland – Forestland that is withdrawn from harvest by statute or administrative regulation.
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INDICATOR 28: Contribution of forest products to the global carbon budget.tc "INDICATOR 28:  CONTRIBUTION OF FOREST PRODUCTS TO THE GLOBAL CARBON BUDGET" \l 1
Rationale

During the process of photosynthesis, woody plants absorb carbon dioxide, store the carbon in wood, and release oxygen, thereby mitigating the increase of carbon dioxide in the atmosphere.  Wood harvested from forests continues to store carbon until the wood decomposes. Therefore, management of forests for products, particularly products which continue to store carbon in the long-term, is a factor in the amount of carbon entering the world’s atmosphere.  For more information on carbon as a policy issue, see Heath and  Joyce (1997).

Can This Indicator Be Quantified

This indicator can be quantified from harvest estimates combined with a modeling approach.  The method used is related to the methods for Indicator 26 and Indicator 27.  It is important that the accounting system used for forest products is compatible with the accounting system for Indicator 27, contribution of forest ecosystems to the total carbon budget.  Emissions of logging residue left in the forest are counted in Indicator 26; however, emissions from mill residues are counted under forest products. Counting carbon in forest products requires an analysis to be completed, estimating the amount of wood removed from forests is utilized for forest products, and estimating the decay rates of carbon from the forest products.  Row and Phelps (1996) present results from such an analysis for regions of the United States. Their procedure was adopted, using their estimated disposition percentages for the Pacific Northwest region. 

The inventory of carbon in forest products is summarized in four categories: products in-use, landfills, emissions from wood burned from energy, and emissions.  The products category includes carbon in wood buildings, pallets, furniture, fixtures, paper and paper products.  The amount in all categories sums to 100% of harvest.  As time since harvest increases, the amount in products from the harvest declines as products are used and disposed of in landfills, and as wood (and therefore carbon) decays and decomposes.  The amount in landfills is a balance between additions of products that are disposed of and their decay.  The regional percentages are available by hardwood and softwood, and by pulpwood and sawtimber.  Figure 28-1 illustrates the pattern of carbon disposition for softwood sawtimber in the Pacific Northwest.  At time of harvest, approximately 50% of the harvested carbon is still stored in products, and 50% is emitted.  Ten years after the harvest, only 35% remains stored in products, and about 10% is stored in landfills.   Multiplying these percentages by the amount of carbon in harvests will produce the amount of carbon still stored in products or landfills, and the amount emitted. 

All wood harvested in the state is counted.  Wood or wood products imported into the state are assumed to be counted where they are grown.  This is known as the production approach (see Heath and others, 1996).

Previous harvests affect the current contribution of forest products.  The change in carbon per year was calculated by taking the difference between the inventories.  The estimated average annual flux of forest products is given in Table 28-1.  Preliminary analyses showed that counting harvests beginning in 1978 instead of 1948 reduced emissions by only 0.06 million metric tons per year.  Because the difference is small, and the disposition percentages are more applicable in the 1980's, the final estimates were based on harvests beginning in 1978. 
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Figure 28-1.  Carbon disposition curves for softwood sawtimber in the Pacific Northwest region. Source is unpublished report by Clark Row, HARVCARB coefficients for estimating carbon flows from regional timber harvests, dated March 12, 1993.tc "FIGURE 28-1.  CARBON DISPOSITION CURVES FOR SOFTWOOD SAWTIMBER IN THE PACIFIC NORTHWEST REGION.  SOURCE IS UNPUBLISHED REPORT BY CLARK ROW, HARVCARB COEFFICIENTS FOR ESTIMATING CARBON FLOWS FROM REGIONAL TIMBER HARVEST, DATED MARCH 12, 1993" \l 1
Table 28-1.  Average annual carbon flux (million metric tons per year) for forest products.  A positive flux indicates carbon is being taken out of the atmosphere; a negative flux indicates that carbon is being taken out of the atmosphere.tc "TABLE 28-1.  AVERAGE ANNUAL CARBON FLUX (MILLION METRIC TONS PER YEAR) FOR FOREST PRODUCTS.  A POSITIVE FLUX INDICATES CARBON IS BEING TAKEN OUT OF THE ATMOSPHERE, A NEGATIVE FLUX INDICATES THAT CARBON IS BEING TAKEN OUT OF THE ATMOSPHERE" \l 1
Period


Products in use
Landfills
Emissions from wood burned for energy
Emissions

1978-1982
0.6
0
-0.3
-0.3

1982-1987
0.6
0.1
-0.3
-0.4

1988-1992
0.4
0.1
-0.3
-0.3

1993-1997
0.2
0.1
-0.2
-0.2

The amount being stored in products in use and landfills is already counted in forest growth in the forest ecosystem (Indicator 27).  However, emissions from harvested 

Carbon are not included.  Thus, for 1999, the contribution of forest products to the global carbon budget using this method is approximately -0.4 million metric tons per year (Sum of emissions categories.)

Trends

Harvest trends provide a good indicator of carbon emission changes.  Because all forest carbon increases are counted in Indicator 27, only emissions are counted in Indicator 28. Emissions have declined slightly in the mid-90's because harvests have decreased in the last ten years.  

Data Source and Availability

Harvest data were provided by the Oregon Department of Forestry, reported in Scribner board foot.  These were converted to cubic feet and carbon using the conversion factor for board foot to cubic foot in Powell and others (1993) and the conversion factor for Douglas-fir cubic foot volume to carbon in Birdsey (1992).  Aggregate data were available annually from 1942-1996.  The value for 1997 was estimated as the average of the preceding four years.

Reliability of Data

Data are compiled from different sources, and reported in ODF annual reports.  The disposition percentages are fairly reliable for the base year 1986, and are less reliable for years increasingly greater or less than 1986.

Recommended Action For Data Collection

More specific information would improve these estimates.   Knowing the amount of harvests by softwood/hardwood type, and by pulpwood/sawtimber would be of use.  In addition, having consistent estimates of logging residue, mill residue, and harvests would improve estimates.

Definitions
Logging residue – Biomass left on the ground after trees have been harvested and removed, measured in terms of dry weight. 

Mill residue – Bark and woody materials that are generated in mills when harvested wood is converted to products.  Examples are slabs, edgings, trimmings, sawdust, and shavings.
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Criterion 6
MAINTENANCE AND ENHANCEMENT OF LONG-TERM MULTIPLE SOCIOECONOMIC BENEFITS TO MEET THE NEEDS OF SOCIETIEStc "CRITERION 6  MAINTENANCE AND ENHANCEMENT OF LONG-TERM MULTIPLE SOCIOECONOMIC BENEFITS TO MEET THE NEEDS OF SOCIETIES" \l 1
Introduction
Societies need both forests and forest resources, and people have many values related to forests, goods, and services. These values and needs can sometimes be in conflict with each other. Sustainable forest management must find a way to meet competing uses and demands in ways that reflect human values. Some values are direct, such as the production of commodities, source of employment, and source of income. Other values are indirect, such as education, scientific, knowledge, or spiritual uses. Resources that have little or diminishing value to people will inevitably be converted to other uses. Therefore, in order to develop an overall measure of sustainable forest management, it is critical to understand the diversity of values that people find in forests, as well as shifts in values and priorities.

Criterion #6 indicators fall under one of five major topic areas: production and consumption; recreation and tourism; investment in the forest sector; cultural, social, and spiritual needs and values; and employment and community needs.

Production and Consumption
In Oregon, the volume of wood products manufactured has decreased considerably over the last 10 to 15 years, but the total value of wood products manufactured has been relatively stable when compared with other economic indicators such as timber production or employment. Log flows to mills have decreased and lumber and plywood production per capita has decreased by one-half since 1969. Due to the decrease in lumber supply, new products have been developed to better utilize wood “waste,” and the percentage of wood waste recycled is increasing every year.

Although the manufacture of timber products has been declining, the harvest of other forest products has been on the rise. Mushroom harvesting is becoming popular and prices are up considerably. Floral and Christmas greens production, although sensitive to changes in demand, has increased during the last 20 years. Other non-wood forest products are beginning to be harvested more widely as well.

During this same time period, consumption of wood products has risen dramatically, especially the consumption of new products such as oriented strand board (OSB) and waferboard. Much of this rise in consumption is due to an increase in population and housing starts.

Recreation and Tourism

Available data suggests that there is currently an adequate supply of recreational opportunities in Oregon’s forests. All federal lands are available for outdoor recreation (restrictions are placed on motorized recreation), and there is an increasing supply of recreational facilities on public lands in Oregon. Intensively developed sites are projected to increase, while less developed sites are projected to decrease up to 40 percent if current trends continue. However, there is a decline in the amount of privately owned land available for recreation. Studies suggest that the amount of non-industrial private forest land available for public recreation has decreased due to increasingly fragmented ownerships, increased absentee ownership, increasing risk of litigation, and a negative perception of the benefit to owners of public recreational use of private land.

The demand is increasing for recreational opportunities in Oregon’s forests. Visits to Oregon state parks, as measured by visitor days, have increased from 23 million annually to 41 million annually since 1970. During the same time, visits to national parks in Oregon have fluctuated with only a small increase.

Investment
Due to the importance of timber in Oregon’s economy, investment in forest health and management has increased steadily since the mid-1970s. Investment in research and development also increased during this time period. This investment has led to new products such as OSB, laminated veneer lumber, wood I-beams, and glulam beams. Investment in new technologies has increased from $200 million each year in the early 1980s to over $350 million annually in the 1990s.

Despite the rise in investment since the 1970s, there has been a decline in overall investment in forests in the 1990s. Most of the decline has been in the amount invested in reforestation, and is the result of declining timber harvests on federal forest lands.

Cultural, Social, and Spiritual Needs and Values

Oregon’s forests provide a variety of values, ranging from plants and herbs used in traditional cultural practices, to scenic values and historic places. Many of these values do not have an economic value associated with them but are still very important to people’s spiritual, mental, and social health. These values are recognized by resource managers and provided for through reserved designations such as wilderness areas; national historic sites; national wildlife refuges; and national recreation, scenic, and historic trails. Oregon currently has about 3.5 million acres of cultural and recreational areas.

Employment and Community Needs
Oregon’s timber industry employment has been higher than the national average for many years. Although the period 1956-85 saw a decline in Oregon’s wood products work force from 20 percent of total employment to about 8 percent, wood products employment is still well above the 1 percent national average. There are many people and cities, especially in the rural parts of Oregon, dependent on timber for their well-being.

Employment has continued to decline in the timber industry since the mid-1980s. Declining timber supplies and increases in efficiency and technology have led to a large decrease in jobs in the logging, saw-milling, and softwood plywood industries. Wages have increased during this same period, with an average $10,000 increase in the forestry, lumber, and paper industries.

Summary

Although forest products have declined as a percentage of Oregon’s economy, they remain very important to Oregon. Not only do Oregon’s forests provide wood products and employment, they are also a source of recreation, scenic beauty, and cultural and social value. During the 1990s management emphasis on federal lands has shifted from timber production to environmental and ecological protection, resulting in a greater proportion of lands within reserved categories.

Data Needs

There are several pieces of information that would be useful to better quantify some of the indicators in this criterion.

Data should be collected on wood products imports and exports to and from Oregon. This information would give a better idea of whether our supply and consumption of wood products is sustainable.

There is little information about non-consumptive activities and recreation on forests. It is unknown how much land is managed specifically for different types of recreation, and there is no data on the amount or value of non-consumptive activities or the amount and value of non-wood forest products extracted from Oregon’s forests.

INDICATOR 29:  Value and volume of wood and wood products, including value added through downstream processing. tc"INDICATOR 29:  VALUE AND VOLUME OF WOOD AND WOOD PRODUCTS, INCLUDING VALUE ADDED THROUGH DOWNSTREAM PROCESSING." \l 2
Rationale

Individuals make choices that help them achieve their goals. These choices add up collectively to society’s desires for goods and services, and these desires are expressed through the marketplace. In response, the market allocates scarce resources of land, labor, and capital to meet society’s desires. Wood products such as lumber and paper are one category of these resources.

Wood products are one of the most valuable economic benefits of forests. An assessment of the value and volume of wood products coming from Oregon’s forests is one way to measure these forests’ economic benefits to society.

Can This Indicator Be Quantified
For the last few reporting years (1994-96), the total value of wood products shipped from Oregon’s forests has been around $13 to $14 billion, as shown in the table below. Manufacturing has added $4 to $5 billion of value to the original value of the unprocessed logs.

Table 29-1.  Value of wood product shipments from Oregon forests, 1994-96tc "TABLE 29-1.  VALUE OF WOOD PRODUCT SHIPMENTS FROM OREGON FORESTS" \l 1
Year
Value of Shipments

(SIC 24 and 26)
Value Added by Manufacture


(Billions of Dollars)

1994
$13,985.9
$4,710.8

1995
$13,965.0
$4,914.6

1996
$13,065.5
$4,438.7

Figure 29-1.  Total value of wood products made in Oregon, 1988-96tc "FIGURE 29-1.  TOTAL VALUE OF WOOD PRODUCTS MADE IN OREGON, 1988-96" \L 1
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Trends
The total annual value of wood products made in Oregon has been relatively stable when compared with other economic indictors such as timber production or employment. The value of total annual shipments decreased from $12 and $13 billion in 1988 and 1989 to a low of about $11 billion in 1992. From 1993 through 1995, the value of shipments was about $14 billion, but it decreased to $13 billion in 1996. The value added by manufacture was about 40 percent of the total value in 1988 and 1989, but has dropped to around 35 percent since then.

Throughout the 1970’s Oregon’s timber harvest was around 8 billion board feet, lumber production was between 7 and 8 billion board feet, and plywood production was about 7 million square feet.  During the recession of the early 1980’s production in all categories fell, but production rebounded to historic levels during the later years of the decade.  In the early 1990’s production declined due to reduced supply from federal lands.  For the past few years timber production has been about 4 billion board feet, but lumber production has remained between 5 and 6 billion board feet because of improved saw milling utilization.   Recent plywood production has dropped to less than 4 million square feet.  

Figure 29-2.  Timber Harvest, Lumber Production, and Plywood Productiontc "FIGURE 29-2.  TIMBER HARVEST, LUMBER PRODUCTION, AND PLYWOOD PRODUCTION" \L 1
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Data Source and Availability
The data used came from the Annual Survey of Manufacturers, 1988-96. These reports are produced annually by the U.S. Bureau of the Census.

Western Wood Products Association. Statistical yearbook of the western lumber industry.

Reliability of Data
The annual survey of manufacturers is a sample of key manufacturing companies conducted by the Census Bureau. Data is withheld for some individual sectors, in some years, for reasons of confidentiality. For example, individual data for paperboard containers and boxes (SIC 265) is withheld, in order to avoid disclosing data for individual companies. However, the data is included in higher level totals (SIC 26).

Scale

Statewide.

Recommended Action For Data Collection
None.

Definitions

Value of shipments — Net selling values of all products shipped.

Value added by manufacture — Is derived by subtracting the cost of materials, supplies, etc. from the value of shipments.

Selected References

None.

INDICATOR 30:  Value and quantities of production of non-wood forest products. tc "INDICATOR 30:  VALUE AND QUANTITIES OF PRODUCTION OF NON-WOOD FOREST PRODUCTS." \l 2
Rationale
There has been increasing attention focused on the non-timber forest products industry, particularly by research and government organizations. Non-timber forest products, also referred to as non-wood forest products or special forest products, include understory species used in the floral market, boughs, fungi, stems, poles and posts, wild edible plants, medicinal plants, and transplants for landscaping. These products come from many plant and fungi species.

One focus of interest has been the size of the industry and its regional impact. Concern has been expressed about the harvest of non-wood forest products, particularly those for which there is little biological information and that are being harvested commercially. For many plant species, little information is available about what is being harvested, in what quantities, and the impact of harvest on the species and its distribution. Annual or at least regularly collected data is not available on production and prices for non-wood forest products.

Estimates have been made through the years, based on surveys or other means, of the scope of various segments of this industry. The industry is commonly divided into floral greens, Christmas greens and ornamentals, wild edible plants, and medicinal markets, although there are other smaller segments that employ many individuals. With more information about the value and quantities of non-wood forest products, landowners and policymakers would be able to make better decisions about harvest and policies that affect resource sustainability and employment opportunities.

Can This Indicator Be Quantified
The table below outlines parts of the timber industry in the Pacific Northwest, for comparative purposes. There is a clear decline in timber harvest from 1989 to 1996. This decline has been presented by many authors as an important reason for the increased focus on non-wood forest products as sources of revenue and subsistence.

Table 30-1.  Timber trade, Pacific Northwest: harvest in million board-feet (MMBF), prices, value, and exportstc "TABLE 30-1.  TIMBER TRADE, PACIFIC NORTHWEST: HARVEST IN MILLION BOARD FEET (MMBF), PRICES, VALUE, AND EXPORTS" \l 1
Year
Timber Harvest, all owners, WA & OR west-side, in MMBF
Ave. stumpage prices, Nat. Forest sawtimber, PNW DF west-side, current year US dollars per thousand board feet (MBF)
Approximate timber harvest value, WA & OR, all owners, millions of (current) dollars
Softwood log exports, Seattle & Columbia-Snake customs districts, millions of (current) dollars

1952 (a)
20,000
$ 26
$ 516
Not available

1989 (b)
15,208
$ 390
$ 5928
$ 1724 (75% to Japan)

1990 (b)
12,068
$ 466
$ 5628
$ 1681 (75% to Japan)

1994 (b)
8,323
$ 652
$ 5430
$ 1524 (92% to Japan)

1996 (c)
7,193
$ 399
$ 2870
$ 1392 (95% to Japan)

(a) USFS 1982

(b) USFS 1996

(c) USFS 1998

Table 30-2 shows the size of various segments of the non-wood forest products industry at different points in time. In their most recent survey of the floral greens and Christmas greens markets, Blatner and Schlosser (1997) found that the floral greens market appears to be decreasing (from 1989 to 1994), while the Christmas greens market is holding steady. They note that it is important to recognize the dynamic character of this industry. Markets for all types of products continually expand and contract due to a wide variety of market forces, and the same is true for non-wood forest product markets. The non-wood forest products industry has been in existence since the early 1900s and will likely remain an important part of the regional economy for many years to come.

Table 30-2.  Non-wood forest products trade, Pacific Northwest, in millions of (current) dollarstc "TABLE 30-2.   NON-WOOD FOREST PRODUCTS TRADE, PACIFIC NORTHWEST, IN MILLIONS OF (CURRENT) DOLLARS" \l 1
Year
All non-wood forest products, OR
Floral and Christmas greens, WA, OR & Southwest BC
Wild mushrooms,

WA,  OR & ID
Matsutake, BC exports

1950
 5 (a)
Not available (NA)
NA
NA

1985
NA
NA
$ 21.5 (b)
NA

1989
NA
$ 128.5 (c)
$ 38.6 (d)
$ 9 to 10 (e)

1992
NA
NA
$ 41.1 (d)
NA

1994
NA
$ 106.8 (f)
NA
NA

(a) Cronemiller, et. al., 1950; Shaw 1949

(b) McRobert, 1985

(c) Schlosser, et. al., 1991

(d) Schlosser and Blatner, 1995

(e) Russell, 1990

(f) Blatner and Schlosser, 1997

Table 30-3 outlines available information on employment in the floral and Christmas greens markets, and includes data from the lumber and paper industries for comparison. Although employment data is not available for other segments of the non-wood forest products industry, there is a considerable amount of seasonal employment in the wild edible plant markets and the medicinal plant markets, and some employment in other segments, such as craft materials and transplants.

Table 30-3.  Forest product employment, Oregon and Washingtontc "TABLE 30-3.  FOREST PRODUCT EMPLOYMENT, OREGON AND WASHINGTON" \l 1
Year
Lumber and wood products
Paper and allied products
Floral and Christmas greens

1950
Not calculated
Not calculated
2000 (a)

1953
134,4000 (b)
2,100
Not available

1989
109,300 (c)
26,500
10,300 (d)

1990
103,600 (e)
27,200
Not available

1994
91,100
26,300
5800 (f)

(a) Heckman, 1951

(b) USFS, 1982

(c) USFS, 1990

(d) Schlosser, et. al., 1991

(e) USFS, 1996

(f) Estimated from Blatner and Schlosser (1997); includes WA, OR, ID and MT

Wages have been estimated by a few authors through the years. Heckman (1951) reported daily wages of $18 to $40 for people who picked floral greens in 1950, with a weekly maximum of $400. Acker (1986) said that an average wage for a mushroom picker in the mid-1980s was $830 seasonally, with a few people earning a maximum of $4,000. In an assessment of matsutake mushrooms in the Nass Valley in British Columbia, Meyer Resources (1995) found that matsutake pickers earned an estimated $4,500 per season in the early 1990s. Other authors have found that although such wages may be standard for experienced pickers, the majority of mushroom harvesters earn far less. Many pickers, particularly those with little or no experience, lose money. Mushroom buyers pay in cash, and often handle tens of thousands of dollars each day in high value, high volume areas. Mushroom buying may represent the largest legal cash-based commerce in our society.

The next three tables show the prices paid to harvesters for a selected sample of plants and fungi collected in the forests of the Pacific Northwest. The tables use existing information that was easily available. Medicinal plants are an important market in the Pacific Northwest but price data has not been collected and reported in a systematic way. Table 30-4 outlines some prices for boughs. It has been estimated that about 80 percent of boughs are used during the Christmas holidays. The remaining 20 percent are used year-round by the floral market. A study is underway in Oregon and Washington to develop estimates of noble fir bough production and yield estimates through Washington State Department of Natural Resources, the U.S. Forest Service Pacific Northwest Research Station, and Washington State University. The results should be available within the next year.

Table 30-4.  Mean per-ton prices (current dollars) for Christmas greens harvested in Oregon, Washington and Idaho, per ton (from Blatner and Alexander, 1998) tc "TABLE 30-4.  MEAN PER-TON PRICES (CURRENT DOLLARS) FOR CHRISTMAS GREENS HARVESTED IN OREGON, WASHINGTON AND IDAHO, PER TON (FROM BLATNER AND ALEXANDER 1998)" \l 1
Common name
Scientific name
1989
1994
1995
1996

Douglas-fir
Pseudotsuga menziesii
$ 200
$ 315
$ 234
$ 338

Grand fir
Abies grandis
Not available
$ 387
$ 210
$ 580

Incense-cedar
Libocedrus decurrens
$ 760
$ 634
$ 619
$ 612

Noble fir
Abies procera
$ 720
$ 540
$ 408
$ 596

Western red cedar
Thuja plicata
$ 460
$ 406
$ 295
$ 433

Table 30-5 shows prices for floral greens. According to Douglass (1975), the buying, selling, and shipping of native floral greenery was big business for several companies in the Pacific Northwest in the mid-1970s. Floral greenery has continued to be an important product since then. Gathering boughs and greenery is the principle income for many rural families. Thousands of others, such as loggers, fishermen, and housewives, pick floral greenery as a part-time occupation. Floral greenery leases help landowners in several ways. The leases provide supplemental income; the pickers help patrol, report, and suppress fires; and the work helps to keep roads and trails open.

Douglass reported that floral greenery species suitable for the market and available in commercial quantities are limited in number, and he thought that new species were not likely to be found that would take up an appreciable market share. However, as subsequent studies have shown, existing species can be used in new ways, through preservation, dying, and new markets. The floral market changes quickly and is influenced by style trends and changes in taste.

The land base for floral greenery production changes as lands are removed from timber harvesting. Some lands are removed temporarily, and other lands are removed permanently when they are converted to agricultural or other uses. The Pacific Northwest markets floral greenery to other countries, but also has competition from other countries. Artificial greenery also affects the demand for Pacific Northwest greenery products.

Table 30-5.  Mean per-bunch prices (current dollars) for floral greens harvested in Oregon, Washington and Idahotc "TABLE 30-5.  MEAN PER-BUNCH PRICES (CURRENT DOLLARS) FOR FLORAL GREENS HARVESTED IN OREGON, WASHINGTON AND IDAHO" \l 1
Common name
Scientific name
1950 (a)
1972 (b)
1989 (c)
1994 (c)
1995 (c)
1996 (c)

Beargrass
Xerophyllum tenax
Not available (NA)
NA
$ 0.90
$ 0.56
$ 0.44
$ 0.43

Evergreen huckleberry sprays
Vaccinium ovatum
$ 0.11 – 0.16
$ 0.35
$ 0.65
$ 0.85
$ 0.68
$ 0.73

Evergreen huckleberry tips
Vaccinium ovatum
NA
$ 0.25
$ 0.37
$ 0.48
$ 0.51
$ 0.56

Red evergreen huckleberry
Vaccinium ovatum
NA
$ 0.35
$ 0.65
$ 0.92
$ 0.66
$ 0.79

Salal sprays
Gaultheria shallon
$ 0.11 – 0.16
$ 0.39
$ 0.90
$ 0.98
$ 0.95
$ 1.06

Salal tips
Gaultheria shallon
NA
$ 0.25
$ 0.50
$ 0.72
$ 0.59
$ 0.76

Scotch broom
Cytisus scoparius
NA
$ 0.28
$ 0.40
$ 0.41
$ 0.42
$ 0.51

Sword fern
Polystich-um munitum
$ 0.10 – 0.16
$ 0.24
$ 0.62
$ 0.77
$ 0.67
$ 0.64

Moss (per lb.)
Many species
NA
NA
$ 0.26
$ 1.74
$ 0.21
$ 0.37

(a) Allen 1950

(b) Douglass 1975

(c) Blatner and Alexander 1998

Mushroom production has been explored by several studies (e.g., Norvell 1995; Pilz, et. al., 1999). So far the conclusion is that production fluctuates so widely that it is difficult to make conclusive statements, but estimates of productivity may be used to make local site-specific assessments of long-term productivity (Alexander, et. al., in preparation). Table 30-6 below shows prices for the four most significant commercially harvested fungi in Oregon. It has been estimated that as many as 36 species are traded commercially, but these four make up the bulk of the industry.

Table 30-6.  Mean per-pound prices (current dollars) for wild edible mushrooms harvested in Oregon, Washington and Idaho (from Blatner and Alexander, 1998) tc "TABLE 30-6.  MEAN PER-POUND PRICES (CURRENT DOLLARS) FOR WILD EDIBLE MUSHROOMS HARVESTED IN OREGON, WASHINGTON AND IDAHO (FROM BLATNER AND ALEXANDER 1998" \l 1
Common name
Scientific name
1992
1994
1995
1996

Boletes
Boletus species
$ 4.53
$ 6.40
$ 5.51
$ 6.33

Chanterelles
Cantharellius species
$ 2.95
$ 4.00
$ 3.02
$ 3.06

Morels
Morchella species
$ 4.14
$ 5.86
$ 4.57
$ 5.60

Pine mushroom
Tricholoma magnivelare
$ 8.37
$ 17.00
$ 18.69
$ 12.26

Trends

Price trends cannot be assessed, given the little information available. The non-wood forest products industry covers such a wide range of species and habitats that biological and commercial production trends are also difficult to assess. This difficulty exists partly because there is a wide range of products, and also because there is very little biological information about many of the species. The industry’s structure is not well understood. It is unknown if there have been significant changes in vertical integration, business size, or ease of entry or exit. Some trends in the industry have already been discussed; for example, the floral industry appears to have constricted recently. Wild edible mushrooms have become a major part of the non-wood forest products industry since the early 1980s.

Data Source and Availability
See “Selected References” for data sources for this indicator.

There is no regularly collected, publicly available data on the value and quantities of production of non-wood forest products. The U.S. Forest Service is designing a national system to collect data on permits issued by national forests. Summaries of this data will be available on the U.S. Forest Service web page for the year 2000 and beyond. The Bureau of Land Management collects permit data and makes summary reports available from BLM district offices. District offices of the Oregon Department of Forestry produce annual reports of private and commercial permits, with information about species and permit revenues.

For a few selected species, biological production is being studied at a local or site-specific level, by universities, the U.S. Forest Service PNW Research Station, and other agencies. The biology and yield of most species is not well understood. At the retail and wholesale level, values can be collected from buyers’ and sellers’ sites on the Internet. The publications referenced in this report have currently available data on value and commercial production for the non-wood forest products industry as a whole in the Pacific Northwest. Personal use, recreational, and subsistence values have not been estimated.

Reliability of Data
Available information about regional production and value is based on surveys done as study-specific instruments. The Oregon Department of Forestry, Bureau of Land Management, and U.S. Forest Service produce summaries of permit data only. Their reports do not have information on how much of the various items is actually collected or what products are made later.

Scale

For a few products, data is available on the value and quantities of production. The data varies from site-specific to regional reports.

Recommended Action for Data Collection
In Oregon, the non-wood forest products industry is regulated by a patchwork of policies, fees, and regulations. The state of Oregon requires non-wood forest product buyers to record information on a form, the “special forest products buyers record” (ORS 165.813(3)). The buyer is required to keep the information for one year, but the information is not currently collected by the state. If the information were collected, state reporting and data keeping would help all landowners keep track of contracts and compliance.

In the late 1980s, the state of Washington put into effect regulations that required the harvest of wild mushrooms to be reported. The information gathered helped researchers and policymakers to assess market size, prices, domestic consumption, and exports. However, non-compliance and the burden on buyers were serious problems. The regulations were not renewed. In their report to the Committee on Sustainable Forestry, Denison and Donoghue (1992) stated that problems requiring regulation included public health issues, management and conservation issues, and land tenure and economic issues.

Many authors have examined leasing, time restrictions, quality restrictions, geographic restrictions, permit systems, and fee structures (e.g., Acker 1986; Denison and Donoghue 1992; Redhead 1997; and Russell, 1987). The lack of scientific knowledge is one of the most serious problems with the commercial harvest of virtually any non-wood forest product. Russell (1987) suggested that the best way to get information is by regulating its collection from buyers and setting up long-term scientific studies in undisturbed areas.

There is ongoing research on policies, production, monitoring, inventory, biology, and value of non-wood forest products. This research is being done by individuals in numerous agencies and organizations in the Pacific Northwest. For example, research is underway at Oregon State (contact Dan Luoma); the U.S. Forest Service PNW Research Station (contact Roger Fight, Susan Alexander, Nan Vance, Leon Liegel, Dave Pilz or Randy Molina); Washington State University (contact Keith Blatner); University of Washington (contact Rebecca McLain); and the Oregon and Washington Mycological Societies.

Some of this work is summarized at the regular meetings of the Western Oregon Special Forest Products Council, a joint effort at communication sponsored by the U.S. Forest Service (contact John Davis at the Zig Zag Ranger District on Mount Hood National Forest) and the BLM (contact Kathy Browning, Medford District). The state of Oregon can help in these efforts by being a cooperator in ongoing and proposed research studies, and by defining problem areas for study funding.

Definitions

None.
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INDICATOR 31:  Supply and consumption of wood and wood products. tc "INDICATOR 31:  SUPPLY AND CONSUMPTION OF WOOD AND WOOD PRODUCTS." \l 2
Rationale
If data can be obtained showing both the supply AND the consumption of wood and wood products, then it can be determined whether or not Oregon’s forests supply enough wood for local consumption, and if there is excess for export.

Can This Indicator Be Quantified

Data is available to evaluate this indicator. Timber harvest may be used to indicate supply of wood while lumber and panel production may be used to indicate supply of wood products. Production of lumber, panels, and other wood products also relates to consumption of wood as a raw material for Oregon’s forest industry. Per capita production and use of lumber and panels and volumes of wood products used in new housing starts are presented as indicators of trends in manufactured wood products consumption. Indicator #29 provides additional information about the value and volume of wood products produced in Oregon, including trends in timber harvest and lumber and plywood production.

Recent timber harvest volumes and percent of wood consumption by industry are listed below in Table 31-1. 

Table 31-1.  Timber harvest volumes and percent of wood consumption by industry in Oregon, 1982-98tc "TABLE 31-2.  CONSUMPTION OF WOOD AT THE INDUSTRY LEVEL IN OREGON" \l 1

Timber Harvest


(million board feet, Scribner log rule)


1982
1985
1988
1992
1994
1998


5,758
8,127
8,615
5,742
4,167
3,532





Wood Consumption, by Industry

Industry
%
%
%
%
%
%

Sawmill
57
60
62
67
68
64

Veneer and Plywood
34
30
29
25
23
24

Log Export
7
8
8
2
6
1

Other
2
2
1
6
3
11



Notes: Other includes shake and shingle; chipping; post, pole and piling; and pulp and board.

            Chipping was included as a separate industry only in 1998.

Per capita volume of wood products used can serve as an indicator of final product wood consumption and can be compared with per capita wood products production. Table 31-2 shows estimates of per capita production and use of lumber and panels in Oregon in 1998. 

Table 31-2.  Estimated per capita production and use of lumber and panels in Oregon, 1998tc "TABLE 31-1.  LUMBER AND PLYWOOD PRODUCTION PER CAPITA IN OREGON, 1969-96" \l 1
Lumber and Panel Production and Use


Lumber 
Panels


(board feet per capita)
(square feet per capita)

Production
1,679
1,069

Consumption
   196
   128

Note: U.S. per capita consumption used because data for Oregon is unavailable.

Trends
Rapid economic and population growth since the recession of the early 1980s coupled with increasing housing size has likely resulted in a steady increase in consumption of wood products in Oregon. Conversely, timber harvests and forest products production have declined over the last decade. Even so, Oregon still produces approximately nine times as much lumber and eight times as many panels as it consumes.

New housing starts are available from the Oregon Office of Economic Analysis Oregon Economic Forecasts and can be converted into wood products usage. Figure 31-1 shows estimated lumber, plywood and oriented strand board usage in new housing from 1974 through 1996. 

Figure 31-1.  Estimated lumber plywood and Oriented Strand Board (OSB) usage in new housing starts in Oregon, 1974-96

tc "FIGURE 31-2.  WOOD CONSUMPTION IN NEW HOUSING STARTS" \l 1
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Demand for wood products in Oregon is expected to remain strong as the State’s economy and, consequently, housing starts in Oregon are projected to remain robust, and because housing sizes are forecasted to increase into the foreseeable future.  Timber harvest levels are expected to remain at current levels.

Data Source and Availability

The following sources of data were used for this indicator.

APA - The Engineered Wood Association.  Regional production and market outlook for structural panels and engineered wood products.

Oregon Department of Forestry.  Annual Reports.

Oregon Office of Economic Analysis.  Oregon Economic Forecast.  

U.S. Forest Service Pacific Northwest Research Station. Oregon’s forest products industry. Portland, OR.

U.S. Bureau of the Census. Annual survey of manufacturers. Annual report.

U.S. Bureau of the Census. Mid-year population estimates: available on the Internet at: http://govinfo.library.orst.edu/cgi-bin/reis-list?0_30-state.usa.

Western Wood Products Association. Statistical yearbook of the western lumber industry.

Time-series data is available from industry publications for lumber and panel production (but not for other industries in SIC 24 or industries in SIC 26 — see Indicator #29). Population estimates are available from numerous sources. Wood consumption by industry is available approximately every 4 years by mill type. Historical and projected Oregon housing starts is available quarterly from the Oregon Office of Economic Analysis.  Timber harvests by county, ownership and year are available from the Oregon Department of Forestry.

Reliability of Data
Production data is collected by industry groups in a consistent manner from year to year. The per capita estimates are based on population data, available from the Census Bureau and numerous other sources.

Scale

Production data is available at the state level. However, mill consumption data at the state level is limited to data grouped for three-year to four-year periods. The number of housing starts and population estimates are available at the state level by year.

Recommended Action for Data Collection
Data should be collected about domestic and foreign imports into Oregon and exports from Oregon of lumber and other processed wood products.  This information is needed to accurately determine supply and consumption of wood and wood products in the State. 

Definitions
SIC 24 — This standard industrial classification code covers all industries manufacturing lumber and wood products, except furniture. This group includes establishments engaged in cutting timber and pulpwood; merchant sawmills, lath mills, shingle mills, cooperage stock mills, planing mills, and plywood and veneer mills that produce lumber and wood basic materials; and establishments engaged in manufacturing finished articles made entirely or mainly of wood or related materials.

SIC 26 — This standard industrial classification code covers all industries manufacturing paper and allied products. This group includes establishments primarily engaged in the manufacture of pulps from wood, other cellulose fibers, and rags; the manufacture of paper and paperboard; and the manufacture of paper and paperboard into converted products, such as coated paper, paper bags, paper boxes, and envelopes. Also included are establishments primarily engaged in manufacturing bags of plastic films and sheets.

Selected References

None.

INDICATOR 32:  Value of wood and non-wood products as a percentage of GSP. tc "INDICATOR 32:  VALUE OF WOOD AND NON-WOOD PRODUCTS AS A PERCENTAGE OF GSP." \l 2
Rationale

Gross State Product (GSP) is a measure of total economic output. GSP is the dollar value of all the finished goods and services produced in the state. It is used as a measure of total economic activity. Higher growth rates tend to indicate a strong economy. The calculation of the value of wood and non-wood products as a percent of GSP indicates the relative importance of these sectors to the state’s overall economy.

Can This Indicator Be Quantified

The U.S. Department of Commerce collects data quantifying GSP. The data is reported by standard industrial classifications, which include a category for lumber and wood products and another category for paper products. However, the economic activity in non-wood forest products cannot be separately quantified because it is included as part of the agriculture, forestry, and fishing classification.

In 1996 the lumber and wood products and paper products sectors combined accounted for five percent of Oregon’s GSP. No data exists for non-wood forest products, but its contribution, as a percent of the total $87 billion GSP, is likely to be minor.
Trends
From 1987 through 1989 the Lumber and Wood Products and Paper Products sectors were about ten percent of GSP.  In 1990 they dropped to about seven percent of GSP and have continued a gradual decline reaching a low of five percent in 1996.  The relative importance of wood products to Oregon’s economy has decreased because of reductions in total wood products output and rapid growth in other sectors of the economy.  Oregon’s economy grew at an annual rate of about eight percent between 1987 and 1996 except for the 1990 to 1991 period when it slowed to five or six percent, mainly due to the decrease in wood products production.

Figure 32-1.  Wood products value as a percent of GSPtc "FIGURE 32-1.  WOOD PRODUCTS VALUE AS PERCENT OF GSP" \l 1
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Data Source and Availability
For production and consumption indicators and GSP, the data source is the Regional Economic Analysis Division, which is part of the Bureau of Economic Analysis, U.S. Department of Commerce. See the web site: http://www.bea.doc.gov.

Data is available annually.

Reliability of Data
This data is highly reliable.

Scale

Statewide.

Definitions

None.

Recommended Action For Data Collection
If data on non-wood forest products were to be used as an indicator, it would have to be reported separately or collected with a method that is compatible with the Department of Commerce data. Since either option would be expensive, and non-wood forest products are a relative small portion of Oregon’s economy, it is unlikely that a data source will be developed.

Selected References
Beemiller, Richard M., and George K. Downey.  1998. Gross State Product by Industry, 1977-96. Survey of Current Business 78 (June 1998).

Friedenberg, Howard L., and Richard M. Beemiller.  1997. Comprehensive Revision of Gross State Product by Industry, 1977-94. Survey of Current Business 77:15-41. June 1997.

INDICATOR 33:  Degree of recycling of forest products. tc "INDICATOR 33:  DEGREE OF RECYCLING OF FOREST PRODUCTS." \l 2
Rationale
The efficient use of Oregon’s forest resources is vital to forest sustainability. Forest products and manufacturing wastes can be recycled and reused, and this recycling can play a large role in the efficient use of forest resources. When compared with the total consumption of wood products, data on the amount of recycling can provide a good indicator of how effectively resources are being used.

Can This Indicator Be Quantified

Wood reclamation and recycling has taken place for centuries. When processing logs into boards, panels, and other wood products, mills generate wood residue in the form of bark, chips, and sawdust. Due to the growing demand for wood products, harvest restrictions, supply shortages, and consequent rises in lumber prices, wood products manufacturers are being spurred to maximize fiber utilization. The greatest obstacle to a higher rate of recycling is the absence of an infrastructure to salvage and reprocess wood (National Wood Recycling Directory, 1996). Wood products that can be recycled include brush and tree trimmings under 12 inches in diameter, tree residue over 12 inches in diameter, pallets, construction and demolition debris, preservative-treated wood, and engineered wood. Oregon currently has 48 wood recycling centers that are capable of recycling a variety of types of wood. However, many of these centers are small or specialize in one or two specific types of wood waste.

Table 33-1 shows how much mill residue is produced in Oregon, and how much of this material is used. This information has only been collected since 1982, and only at three-year to four-year intervals.  Table 33-2 displays information on paper recycling in Oregon, which in most categories has gone up significantly since data collection started in 1992.

Table 33-1.  Utilization of mill residues in Oregontc "TABLE 33-1.  UTILIZATION OF MILL RESIDUES IN OREGON" \l 1
Mill Residues


Sawmills
Veneer and Plywood
Shake and Shingle


Tons
Tons
Tons

1982
5,308,944
3,671,989
10,424

1985
8,693,500
4,769,374
17,850

1988
9,992,199
5,469,447
17,317

1992
5,202,824
2,199,787
7,059

1994
5,202,824
2,199,787
7,059

Mill residues are approximately 80% wood and 20% bark.  Over 99 % are recycled.


Use of Wood Residue

Use of  Bark Residue


pulp and board
fuel
misc.

fuel
Misc


%
%
%

%
%

1982
67
26
7

91
8

1985
64
29
7

88
11

1988
61
25
14

87
12

1992
60
30
10

83
16

1994
83
10
7

80
19

Source:  Oregon's Forest Products Industry, Forest Service, Pacific Northwest Research Station







Table 33-2.  Paper materials recovered and recycled in Oregon, 1992-97tc "TABLE 33-2.  PAPER MATERIALS RECOVERED AND RECYCLED IN OREGON, 1992-97" \l 1
Paper Materials Recovered, 1992-1997

Material Type
1992
1993
1994
1995
1996
1997


Tons
Tons
Tons
Tons
Tons
Tons

Cardboard/craft paper
204,729
226,147
251,559
306,823
304,093
320,018

Newspaper
130,181
127,990
143,911
148,656
141,412
157,095

High-grade paper
67,077
44,497
35,401
41,906
49,298
51,614

Mixed waste paper
24,012
28,087
40,569
68,842
56,874
72,661

Magazines
11,246
14,020
11,911
14,443
17,250
20,429

Fiber-based fuel



3,302
9,235
2,681

Total papers
437,245
440,741
483,352
583,973
578,162
624,498

Oregon Department of Environmental Quality, Solid Waste Department

Trends
Oregon’s paper waste recovery rate and amount recovered have increased each survey year since 1992, and stood at 624,498 tons of paper materials in 1997. For the past two years, 43 percent of recovered materials have been paper products, most of which have been cardboard or Kraft paper. Most wood residue is used for pulp and board industries, and most bark is used for fuel. Mill residue production has declined because total mill output has declined. For a further discussion of products made from mill residues, see Indicator #40.

Figure 33-1.  Paper materials recovered in Oregon, 1992-97tc "FIGURE 33-1.  PAPER MATERIALS RECOVERED IN OREGON, 1992-97" \l 1
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Data Source and Availability
The following data sources were used for this indicator.

American Forest and Paper Association.  1996. National wood recycling directory. First edition. January 1996.

Oregon Department of Environmental Quality, Solid Waste Department.  Web site address: http://www.deq.state.or.us/wmc/solwaste/omrs.html#mr.

U.S. Forest Service Pacific Northwest Research Station. Oregon’s Forest Products Industry. Portland, OR.

Newspaper, office, and scrap paper recycling data are available for 1992 to 1997. There is also some information about where this recycled paper is used, but the data is not very detailed. Information is available on the amount of mill residue and how it is recycled, but it is reported every three to four years, not on a yearly basis.

Reliability of Data
The mill data and recycling data are obtained through surveys that typically have good response rates. Mill residue data is based on average factors applied to product output numbers reported by the mills.

Scale
All recycling and mill residue data is collected at the state level.

Recommended Action for Data Collection
The forest products industry is continually involved in research and development projects aimed at producing traditional products more efficiently, inventing new products that incorporate waste materials such as chips and bark, and reducing the amount of materials used in production. It would be useful to have information on the amount of “waste” materials used in making new products, and on the reduction in the amount of raw materials used to make traditional products.
Definitions
Mill residue — Wood and bark left over from sawmills, veneer, shake and shingle processing.

Selected References

None.

INDICATOR 34:  Supply and consumption/use of non-wood forest products. tc "INDICATOR 34:  SUPPLY AND CONSUMPTION/USE OF NON-WOOD FOREST PRODUCTS." \l 2
Rationale
Non-wood forest products are important to many people, as sources of food and medicines, for use in decorating homes at holidays or landscaping home gardens, for use in floral designs, or for use as posts, poles, and firewood. People use many non-wood forest products in Oregon, including many understory plants, conifer boughs, fungi, wood byproducts, and wild edible plants.

Concern has been expressed about the harvest rate of some non-wood forest products, particularly those for which demand has recently increased considerably (such as wild edible mushrooms) and those whose distribution and biology is not well known (such as many riparian species in demand for medicinal uses). Information is often lacking about what is being harvested, in what quantities, and the impact of harvest on the species and its distribution.

Recently many landowners have started to require permits for the harvest of non-wood forest products. The state of Oregon has maximum possession rules that govern how large a quantity of non-wood forest products can be transported for personal use. There is some information available in various studies about the commercial non-wood forest products industry (e.g., Blatner and Alexander, 1998: Blatner and Schlosser, 1997; Pilz, et. al., 1999; Redhead, 1997), but there is very little information about the supply or consumption of non-wood forest products for personal use by individuals.

Can This Indicator Be Quantified

There is no statewide collection of numeric data on the supply of any non-wood forest product. Many large landowners, such as the federal government, state of Oregon, and some large private landowners, keep track of the products on their land for which they receive requests. Some landowners keep track of their permits, both personal and commercial, by species and volume. However, many landowners do not issue permits and may not allow harvest of non-wood forest products on their land. Landowners do not track actual volume harvested for the vast majority of permits issued. Personal use is particularly undocumented as most of it occurs in small volumes and no permit is required by many landowners that allow public access.

Most non-wood forest products have been byproducts of forest management, not the intended goal. For example, firewood, posts and poles, and species that grow in the first few years after disturbances, such as morel mushrooms and some medicinal plants, are byproducts of timber harvest, fire, or other disturbances. Huckleberries produce the best fruit when they are not shaded by an overstory. Some mushrooms, such as yellow chanterelles, produce best in stands 40 to 100 years old, and other mushrooms, such as white chanterelles and pine mushrooms, produce best in older or mixed stands.

Concern has been expressed that an emphasis on management for one forest type will reduce or eliminate the supply of species dependent on other forest types. Although the supply and consumption of non-wood forest products can not be quantified for either personal or commercial use, the required conditions for many of the products are becoming better understood. The more that is learned about the range of products used in Oregon, the better that managers can understand what forest types and conditions are needed to ensure the continued availability of many non-wood forest products.

Trends

Non-wood forest products have been an integral part of Native American life for thousands of years, and are still important in diet and ceremony. Settlers depended on non-wood forest products, and many people still harvest a variety of products from Oregon forests for personal use. Use of medicinal plants is becoming more popular, increasing the pressure on some species and the incidence of trespass, and also increasing the possibility of conflict between traditional users and commercial harvesters. Mushroom harvesting is becoming more popular with commercial and recreational users.

The non-wood forest products industry has been in existence since the early 1900s and will likely remain an important component of the regional economy for many years to come. Traditionally exports have been important, but domestic demand is expanding for many products. Many people who have harvested non-wood forest products for a long time feel that fire suppression and decreasing timber harvests have decreased the availability of some products. There have been concerns expressed that increased harvesting pressure on sensitive species might decrease the availability or occurrence of those species, but the lack of inventories, monitoring, and biological information makes these issues difficult to assess.

Data Source and Availability

There is no regularly collected, publicly available data on the supply and use of non-wood forest products. The U.S. Forest Service is designing a national system to collect data on permits issued by national forests. Summaries of this data will be available on the U.S. Forest Service web page for the year 2000 and beyond. The Bureau of Land Management collects permit data and makes summary reports available from BLM district offices. District offices of the Oregon Department of Forestry produce annual reports of private and commercial permits, with information about species and permit revenues.

For a few selected species, biological production is being studied at a local or site-specific level, by universities, the U.S. Forest Service PNW Research Station, and other agencies. The biology and yield of most species is not well understood. Information on personal use permits can be gleaned from information supplied by the U.S. Forest Service, BLM district offices, and Oregon Department of Forestry district offices. For specific information not in the reports, requests can be submitted to the BLM or Oregon Department of Forestry district offices.

Reliability of Data

Available information about regional production and value is based on surveys done as study-specific instruments. The Oregon Department of Forestry, BLM, and U.S. Forest Service produce summaries of permit data only. Their reports do not have information on how much of the various items is actually collected or what products are made later.

Scale

Permit data is collected at different scales by each landowner. U.S. Forest Service data can be delivered at various scales (i.e., district or forest). BLM data is available by district, and Oregon Department of Forestry data is by state forestry districts.

Recommended Action for Data Collection

In Oregon, the non-wood forest products industry is regulated by a patchwork of policies, fees, and regulations. Many authors have examined leasing, time restrictions, quality restrictions, geographic restrictions, permit systems, and fee structures (e.g., Acker 1986; Denison and Donoghue 1992; Redhead 1997; and Russell, 1987). In their report to the Committee on Sustainable Forestry, Denison and Donoghue (1992) write that problems that require regulation include public health issues, management and conservation issues, and land tenure and economic issues. The lack of scientific knowledge is one of the most serious issues for non-wood forest products. Little is known about the impacts of human social dynamics on these species, and about the biology and ecology of these plants and fungi. There is ongoing research on policies, production, monitoring, inventory, biology, and value of non-wood forest products. This research is being done by individuals in numerous agencies and organizations in the Pacific Northwest. The state of Oregon can help by being a cooperator in ongoing and proposed research studies, and by defining problem areas for study funding.

Definitions

None.

Selected References

Acker, Randy.  1986. Harvesting wild edible mushrooms in Washington: an issue paper. Washington Department of Natural Resources, Olympia, WA. Prepared for the Wild Edible Mushroom Task Group, November 3, 1986.

Blatner, K. A., and S. Alexander.  1998. Recent price trends for non-timber forest products in the Pacific Northwest. Forest Products Journal. 48(10):28-34.

Blatner, K. A., and W. E. Schlosser.  1997. The floral and Christmas greens industry of the Pacific Northwest. Project report to the U.S. Forest Service PNW Research Station, Portland, OR.

Denison, William C., and John Donoghue.  1992. Regulating the wild mushroom industry. Report to the Committee on Sustainable Forestry, Oregon State University, Corvallis, OR. May 12 1992.

Pilz, D., and J. Smith, M. P. Amaranthus, S. Alexander, R. Molina, D. Luoma.  1999. Mushrooms and timber: managing commercial harvesting in the Oregon Cascades. Journal of Forestry 97(3):4-11.

Redhead, Scott A.  1997. The pine mushroom industry in Canada and the United States: why it exists and where it is going. In: Palm, Mary E., and Ignacio H. Chapela, editors; Mycology in Sustainable Development: Expanding Concepts, Vanishing Borders. Parkway Publishers, Inc., Boone, North Carolina.

Russell, Kenelm W.  1987. What we need to know about commercial harvesting. McIlvainea 8(1):37-41.

INDICATOR 35:  Forest land managed for general recreation and tourism, in relation to the total area of forest land. tc "INDICATOR 35:  FOREST LAND MANAGED FOR GENERAL RECREATION AND TOURISM, IN RELATION TO THE TOTAL AREA OF FOREST LAND." \l 2
Rationale

This indicator helps to determine the importance of recreation as a land use, and it shows the extent to which public forest lands are managed for recreational purposes.

Can This Indicator Be Quantified

Table 35-1.  Acres available for outdoor recreation in Oregon, by selected agencytc "TABLE 35-1.  ACRES AVAILABLE FOR OUTDOOR RECREATION IN OREGON, BY SELECTED AGENCY" \l 1
Agency
Acres
Estimated % Available

for Recreation

Federal
15,610,000
100%

State
899,000
100%

Non-industrial private
4,438,000
0-23%

Industrial private
5,958,000
77-100%

Trends

Anecdotal evidence and previous research suggest that private forest lands are becoming less available for public recreation. Cordell, et. al., (1990) found that the amount of non-industrial private forest land (NIPF) available for public recreation decreased from 29 percent in 1977, to 23 percent in 1986. This downward trend is expected to continue due to increasingly fragmented NIPF ownership, increased absentee ownership, increasing risk of litigation, and a perception that owners get no benefits when the public uses private land for recreation. In Oregon, the Small Woodlands Association finds that there is a negligible amount of public recreation opportunities on NIPF land (Miles, 1998).

Cordell, et. al., (1990) also studied recreational opportunities on privately owned, industrial forest land. Although available information was limited, the study found that nationally, public recreational opportunities on industrial private forest land decreased from 97 percent in 1960, to 58 percent in 1977, for the same reasons that public recreation declined on NIPF land (Cordell, et. al., 1990).

However, in the Oregon Coast Range, an informal survey of private industrial forest owners found that all owners permitted some recreation activities on their land, although there was a wide range of opportunities provided (Langridge, 1996). For example, some owners provided facilities such as picnic tables, restrooms, and trails, although the most common policy was simply to allow fishing, hunting, and hiking, with no formal facilities. Camping was rarely allowed.

The type of recreation facilities provided depends on the supplier. Federal and state wildlife management agencies provide hunting, fishing, and wildlife viewing opportunities, with little or no camping or trail facilities. The Army Corps of Engineers tends to provide camping and picnic facilities around their reservoirs, such as inland swimming and boating opportunities. Oregon state parks usually provide more well-developed camping opportunities than the U.S. Forest Service and BLM. However, these two federal land management agencies provide many primitive or less developed campsites. In Oregon, the National Park Service maintains cultural and educational sites, in addition to providing recreation opportunities at Crater Lake National Park.

Data Source and Availability

See “References” below for the data sources for this indicator.

Recreation data is readily available for public lands. Some data for private lands is available on the Internet, but more information should be collected through a survey of landowners. Current information is based on the assumption that 100 percent of public forested land is available for recreation, although very little is intensively managed for this purpose. A small sample of landowner policies and previous research provides the data about recreational opportunities on private lands.

Reliability of Data

Data reliability is good for public lands, but poor for private forest lands.
Scale
Some data is available at the state level.

Recommended Action for Data Collection

Better information would be available if a methodology were developed to separate “land available for recreation” from “land managed for recreation” in the public lands database. For better data on recreation on private forest lands, a survey could be done on a selected sample of private industrial and NIPF owners.

Definitions

General recreation and tourism — This term refers to all public use of forest lands.
Selected References
Cordell, H. K., and J. C. Bergstrom, L. A. Hartmann, and D. B. K. English.  1990. An analysis of the outdoor recreation and wilderness situation in the United States: 1989-2040. U.S. Forest Service Rocky Mountain Forest and Range Experiment Station, Fort Collins, CO. General Technical Report RM-189.

Langridge, R.  1996. Opportunities and incentives for public recreation on private industrial land on the Oregon Coast Range.

Miles, D.  1998. Personal communication, on behalf of Oregon Small Woodlands Association.

INDICATOR 36: Number and type of facilities available for general recreation and tourism. tc "INDICATOR 36:  NUMBER AND TYPE OF FACILITIES AVAILABLE FOR GENERAL RECREATION AND TOURISM." \l 2
Rationale
The location of recreational facilities in relation to population centers is an indicator of the relative accessibility of forest recreation areas. This information also shows what proportion of forest land is at a higher risk for crowding problems and ecological degradation.

Can This Indicator Be Quantified

The following table summarizes the recreation sites available on public lands in Oregon. Information is given for state and federal agencies, and for all public lands, not just forest lands. The table also includes the number of campsites available in privately owned recreation vehicle parks.

Table 36-1.  Summary of recreation supply for Oregon for selected agenciestc "TABLE 36-1.  SUMMARY OF RECREATION SUPPLY FOR OREGON, BY SELECTED AGENCIES" \l 1
Agency
Camp

Sites
Picnic Units
Miles of Trails
Visitor Centers

Bureau of Land Management
1016
317
622.8
2

National Park Service
216
21
1153
7

US Army Corps of Engineers
664
493
-
1

USDA Forest Service
8,366
-
-
2

US Fish and Wildlife Service
0
-
-
1*

Oregon Department of Forestry
227
-
40.5
0

Oregon Dept. of Fish and Wildlife
-
-
-
2

Oregon Parks and Recreation Dept.
5,938
6,444
-
-

Private Recreation Vehicle Parks
6,909#
-
0
0

-  Information not applicable or not available.

*  Museum.

#   A minimum count; number is probably higher.
Seventy-one percent of the state’s residents are located in the 8 counties along the I-5 corridor. The following table shows how many recreation sites are available within 50 miles of the Willamette Valley, as an indicator of sites easily available to the majority of the population.

Table 36-2.  Percentage of selected agencies’ recreation areas that are located within 50 miles of the Willamette Valley tc "TABLE 36-2.  PERCENTAGE OF SELECTED AGENCIES’ RECREATION AREAS THAT ARE LOCATED WITHIN 50 MILES OF THE WILLAMETTE VALLEY" \l 1
Agency
Acres
% of Total acres in State
Campsites
Picnic Sites

National Park Service
125
6%
0%
5%

USDA Forest Service
3,340,423
22%
49%
- 2

Oregon Dept. Parks and Recreation
46,987
51%
41%
60%

ODF State Forests
565,800
84%
-
-

Bureau of Land Management
2,730,785
17%
58%
76%

US Corps of Engineers 1
1462
71%
38%
71%

Total
6,119,782
20%



1. Note that Corps of Engineers acreages are for recreation areas only, and not for total project areas.

2. -  Denotes that data are not available.

Trends
Reliable statewide data are not available for specific trends in the supply of recreation facilities. BLM’s data for the past decade shows an increasing supply of facilities until 1995, when there is a sharp drop; after 1995, there is an increase again. Cordell, et. al., (1990) found that by the year 2040, if national trends continue and no major policy changes occur, intensively developed sites are expected to increase, while all other recreation resources, including partially developed roaded areas, undeveloped areas near roads, and wilderness areas, are projected to decrease as much as 40 percent from 1987 levels. However, intensively developed land, water, and snow/ice recreation facilities are projected to increase 37 percent, 61 percent, and 49 percent, respectively, over the same time period.

Twenty percent of Oregon’s forest lands are within 50 miles of the Willamette Valley. These lands will be at greater risk for crowding problems and ecological degradation due to high levels of visitation. (See the “Trends” section of Indicator #37, for a discussion of the effect of distance on use.) Actual impacts, however, would be site-specific.

Data Source and Availability
Data is kept by recreation staff at state and federal agencies. The type of data available from private industry may vary. The key contacts and sources, including web site addresses, are given below.

BLM. Contact was Ken White, recreation planner. BLM District Office, Salem, OR.

Confederated Tribes of the Warm Springs Reservation of Oregon and the Bureau of Indian Affairs.  1997. Integrated resource management plan (draft management plan). August 1997.

Langridge, R.  1996. Opportunities and incentives for public recreation on private industrial land on the Oregon Coast Range. This report has information on public recreation on privately owned industrial forest lands. Companies not included in the report were contacted directly.

National Park Service. Web site addresses: http://www.nps.gov/ , http://www.halcyon.com/rdpayne/npmo.html. Data on the Oregon Trail was obtained from “The Oregon Trail, transforming the West” (pamphlet), and Oregon Trail: Comprehensive Management and Use Plan. Also, Pacific Crest Trail Association Office.

Oregon Department of Fish and Wildlife. Web site address: http://www.dfw.state.or.us/ODFWhtml.

Oregon Lodging Association.  1998. Where to stay in Oregon, the 1998 Oregon traveler’s guide to accommodations. This publication has information on private RV campgrounds. Web site address: http://www.kiz.com/campnet/html/campnet.htm, http://www.sova.org/camp.htm.

Oregon State Marine Board.  1997. Oregon boating facilities guide.

Umatilla Tribe. Web site address: http://www.ucinet.com/~umatribe/main.html.  Contact was Buffy Hines at the Umatilla Department of Economic and Community Development. Agencies keep records of the number of their facilities available for public recreation use; private land data not generally available.

U.S. Army Corps of Engineers. Web site address: http://www.gorp.com/gorp/resource/us_nra/ace/or.htm.

U.S. Fish and Wildlife Service. Web site address: http://www.r1.fws.gov/test/oregon.html. (this address does not work)

U.S. Forest Service. Various national forest web sites, U.S. Forest Service maps. Contacts were recreation planners for each forest.

Reliability of Data
Data reliability is generally good. Information from private companies may be less reliable than information from public agencies.

Scale

Most data was small scale. State and federal agencies tend to have facility information available on campground or other facility level, not as regional totals.

Recommended Action For Data Collection

It would be helpful to develop a consistent definition and classification system that all agencies and landowners can use. A survey could gather more information from private landowners.

Definitions

Definitions vary from one agency to another. For example, the term “developed campsite” is defined differently in various agencies.

Selected References

See publications listed earlier under “Data Source and Availability.”

INDICATOR 37: Visitor days attributed to recreation and tourism. tc "INDICATOR 37:  VISITOR DAYS ATTRIBUTED TO RECREATION AND TOURISM." \l 2
Rationale

The number of visitor days indicates recreation demand. Examination of this data can reveal trends in forest recreation.

Can This Indicator Be Quantified
The following table shows, for state and federal land management agencies, how much of their total recreation use in Oregon occurs within 50 miles of the Willamette Valley.

Table 37-1.  Percentage of selected agencies’ recreation demand occurring within 50 miles of the Willamette Valley (1997 data unless otherwise specified) tc "TABLE 37-1.  PERCENTAGE OF SELECTED AGENCIES’ RECREATION DEMAND OCCURRING WITHIN 50 MILES OF THE WILLAMETTE VALLEY (1997 DATA UNLESS OTHERWISE SPECIFIED)" \l 1
Agency
RVD
Visits
% Visits Occurring within 50 mi. of Willamette Valley

Bureau of Land Management
-
9,668,607
39%

National Parks Service
240,169
848,927
24%

US Army Corps of Engineers
-
4,085,623
76%

USDA Forest Service
30,313,015
-
61%

Oregon Department Forestry #
-
10,993
-

Oregon Dept. of Fish and Wildlife *
-
930,401
68%

Oregon Parks and Rec. Dept.**
-
40,785,473
47%

# 1998 Data.  *1993 Data.  * 1996 Data.

Trends
The data for some agencies show trends of increasing use over time (Bureau of Land Management, Oregon State Parks, Oregon State Marine Board), while others, such as the National Park Service, show fluctuations over time without a significant overall increase. See Figures 37-1 and 37-2.

In Oregon, participation by household in outdoor recreation is greatest in households that have children, household members are less than 50 years old, and household income is greater than $35,000 per year (OPRD 1994). National recreation trends indicate that the hours of visitor use have remained stable while the number of visits has increased. This data means that people are making fewer long-term trips and taking more shorter outdoor recreation trips (Cordell, et. al., 1990). In a national survey, Cordell, et. al., (1990) found that the median distance traveled to federal recreation areas was 25 miles for day trips, and 130 miles for overnight trips.

Lower income households in Oregon (less than $35,000/year) rely more heavily on locally available opportunities. However, across all income levels, distance from recreation resources was seen as a barrier to participation (49 percent of households surveyed in Oregon). As distance increases to the destination, frequency of participation decreases (OPRD 1994). The most frequently cited barrier is lack of time to recreate (63 percent), which is related to the distance factor; if time is a major constraint, then travelling greater distances to recreation sites is undesirable. Other barriers are equipment costs and fees, declared by 34 percent and 30 percent, respectively, of surveyed households (OPRD 1994).

Figure 37-1.  Visits to Oregon state parks, 1970-96tc "FIGURE 37-1.  VISITS TO OREGON STATE PARKS, 1970-96" \l 1
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Figure 37-2.  Visits to National Park Service sites in Oregon, 1986-97tc "FIGURE 37-2.  VISITS TO NATIONAL PARK SERVICE SITES IN OREGON, 1986-97" \l 1
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The latest Statewide Comprehensive Outdoor Recreation Plan indicates that the surveyed households desired recreation opportunities that occur in less developed areas (OPRD 1994). This desire indicates a future conflict developing, since less developed areas are expected to decrease over time (Cordell, et. al., 1990). See “Trends” under Indicator #36.

Data Source and Availability
Most public agencies collect recreation use information; some may use estimates. Private owners do not collect recreation use data. The following sources were used for this indicator.

BLM. Ken White, recreation planner.

National Park Service. Web site address: http://www.aqd.nps.gov/stats/. Contact: Butch Street, NPS webmaster.

Oregon Department of Fish and Wildlife. Long-range management plans for wildlife areas.

Oregon Parks and Recreation Department.  1994. Oregon Outdoor Recreation Plan, 1994-1999. Salem, OR.

Oregon State Marine Board.  1996. Oregon Recreational Boating Survey.

U.S. Army Corps of Engineers. Web site address: http://www.gorp.com/gorp/resource/us_nra/ace/or.htm.

U.S. Forest Service. Contact: Chuck Frayer, Pacific Northwest Region office, Portland, OR.

Reliability of Data
Data is reliable for the National Park Service and the Oregon Parks and Recreation Department. Other agencies’ data may be less reliable, because agencies vary in methodology and consistency of data collection. It is difficult to predict trends, because data may not be available for consecutive years within an agency.

Scale
The scale at which data is available varies for this indicator. Many agencies may have data only on a small scale, such as by individual campground, and other agencies compile their data on a larger scale, such as by park.

Recommended Action for Data Collection
Standardized terminology and data collection would improve the quality of available data. Agencies would need to coordinate to achieve this consistency. All data should be measured in either recreation visitor days or recreation visits, and agencies should estimate length of stay so that either measure can be converted to the other. Future data collection should be based on scientific sampling procedures and appropriate survey designs for on-site contacts. Road and trail counters can be used in many instances, but must be supplemented with periodic on-site surveys to measure party size, activity, length of stay, and other recreational characteristics.

Definitions
Recreation visitor days (RVD) —  One recreation visitor day is defined as 12 hours of use by one person. Any equivalent is also defined as 1 RVD; for example, 1 RVD could be 3 hours of use by 4 people, 6 hours of use by 2 people, and ½ hour of use by 24 people.

Recreation visits — Visits may also be used as a measure of recreation use. A “visit” is defined as one visit by one person for any length of time.

Selected References
None.

INDICATOR 38: Value of investment in forest health and management, reforestation, wood processing, recreation, and tourism. tc " INDICATOR 38:  VALUE OF INVESTMENT IN FOREST HEALTH AND MANAGEMENT, REFORESTATION, WOOD PROCESSING, RECREATION, AND TOURISM." \l 2
Rationale

Public values are a combination of community opinion and behavior.  However, in many instances public behavior does not accurately reflect expressed opinion regarding the value of a good or service For example, public opinion surveys indicate that Americans highly value air quality, yet public behavior shows that Americans are increasing the amount of air pollution by commuting longer distances to work in sport utility vehicles that create more pollution.  The value of investment provides a measure of public behavior.  

Investment in the resources dedicated to future production of both economic and social values from forests reflects the relative value placed on different forest resources.  Investment can also be a leading indicator, reflecting the amount of a specific resource that may be available in the future.  Investment in forest health and management is important in order to maintain basic forest productivity. Other investments help to maintain the many other values of forests. 

Can This Indicator Be Quantified
Due to the importance of Oregon’s forest products industry, a considerable amount of data is available regarding investments. The data comes from several different sources including state and federal agencies.  However, information that completely quantifies all the investments in forestry is not available.  Because data is incomplete or estimated from various sources, comparisons between different investment types are not completely valid.  Table 38-1 shows investments in each of the categories.

Table 38-1. Investment in Forest Health and Management, Planted Forests, Wood Processing, Recreation and Tourism (Millions of Dollars) tc "TABLE 38-1.  U.S. FOREST SERVICE EXPENDITURES ON FOREST HEALTH , 1992-99" \l 1
Year
USFS Forest Health Spending
Estimated Private Land Management Spending (PCT & Fertilization)
Estimated Annual Reforestation Spending
New Capital Expenditures in Wood Processing (SIC 24)
Recreation

1995
  2.82 
          10.17 
          68.08 
        244.20 


1996
3.28 
           8.31 
          64.04 
        242.70 


1997
 3.16 
       11.41 
          60.07 



1998
 3.48 
          16.38 
          60.87 



1999
 3.65 



116.75

Note:  Uninflated, dollars in millions.

In Oregon, the U.S. Forest Service makes the largest investments in forest health.  Budgets for the past several years have been between $3 and $4 million. These budgets include funds for detection, monitoring, and evaluation of forest ecosystem health, including insect and disease infestation.  Information on similar spending by other landowners was not available.  

Pre-commercial thinning and fertilization are common investments used by private forest landowners to increase the volume and value of their timber investments. Spending on private land management is difficult to estimate because records on expenditures are not publicly available.  We used a two-year rolling average of the acreage of operations reported under the Oregon Forest Practices Act notification requirements and cost estimates from a survey of landowners to calculate the value of management investments on private lands.  Estimated spending has been between $8 and $16 million in recent years.

A similar method (to that explained above) was used to assess non-Forest Service reforestation spending.  This approximation was added to the Forest Service budget allocations to estimate a total spending on reforestation of about $60 million.

New capital expenditures for lumber and wood products (SIC 24), collected by the Census Bureau in the Annual Survey of Manufactures, was used as indicator of investment in wood processing.  Despite reductions in timber supply and a decline in the number of mills operating in Oregon, the wood products industry has continued to invest heavily in new equipment.  The latest numbers available exceed $240 million annually.

The U.S. Forest Service, U.S. Bureau of Land Management, and the Army Corps of Engineers all allotted significant amounts for recreation in fiscal year 1999. For the federal agencies, in some cases, the budgeted amount is a regional total that covers two states. Although exact figures were not available on how those funds would be split, a substantial part of the total would be spent in Oregon. These agencies manage a large share of the forest lands in Oregon. Data was not available to show trends for investment in recreation.

Table 38-2.  State and federal agency recreation budgets for fiscal year 1999tc "TABLE 38-2.  STATE AND FEDERAL AGENCY RECREATION BUDGETS FOR FISCAL YEAR 1999" \l 1
Agency Recreation Budgets:  Fiscal Year 1999

Agency


Budget

BLM


$7,000,000

USFS


$44,187,500

U.S. Fish and Wildlife*


$540,500

Army Corps of Engineers


$3,870,000

State Parks**


$84,000,000

National Park Services


$540,500

*Estimated Data




**1997-1999 biennium




Trends

Forest Health and Management - Data for investment in forest health is available for the US Forest Service, but is not accessible for other sources.  USFS Forest Health spending has increased steadily over the several years.  Silvicultural investments in private lands have been more volatile and tended to reflect changes in log prices.  Investments in pre-commercial thinning and fertilization have more than doubled in the past ten years.

Figure 38-1. Value of investment in forest health by USFS and Private Lands Management (Estimated [image: image44.wmf]Investment in Forest Health and Management
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investments in Fertilization and Pre-commercial thinning) tc "FIGURE 38-1.  VALUE OF INVESTMENT IN FOREST HEALTH BY USFS AND PRIVATE LANDS MANAGEMENT (ESTIMATED INVESTMENTS IN FERTILIZATION AND PRE-COMMERCIAL THINNING" \l 1
Reforestation - In 1982 dollars, expenditures on reforestation have declined from approximately $80 million to about $50 million during the last decade.  The largest declines in reforestation investments have come on federal lands where timber harvesting has also decreased rapidly.

Figure 38-2. Estimated Annual Reforestation Spending, 1982 dollarstc "FIGURE 38-2.  ESTIMATED ANNUAL REFORESTATION SPENDING, 1982 DOLLARS" \l 1
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Wood Processing – During the 1980’s many wood product mills were upgrading their machinery in response to competitive market forces created by the recession.  Investment in 1982 dollars increased from $132 million in 1982 to $238 million in 1989.  Outlay levels dropped during the early 1990’s as lumber production fell in the region, then stabilized at about $190 million from 1994 through 1996.
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Figure 38-3. New Capital Expenditures SIC 24, 1982 dollarstc "FIGURE 38-3.  NEW CAPITAL EXPENDITURES SIC 24, 1982 DOLLARS" \l 1
Data Source and Availability

The following sources were used for this indicator.

Oregon Department of Forestry, Forest Practices annual records. These records provide acreage data for precommercial thinning, and use of fertilizer.  Acreages were multiplied by average costs from Beuter, 1998.  A two-year moving average was used to reduce any potential problems of time lags between notifications and accomplishments.

http://www.odf.state.or.us/annual_reports/AR_Home.htm
New Capitol Expenditures: Annual Survey of Manufactures.  Geographic Area Statistics.  Statistics for the Industry by Group.  US Department of Commerce.  Economics and Statistics Administration.  Bureau of the Census.

http://www.census.gov/prod/www/abs/geograph.html
Recreation budget data. The following sources were used for various agencies.

Army Corps of Engineers — Heidi, Public Affairs Office, Portland District, 503-808-4510.

National Park Service Units — Crater Lake, Carolyn Baker, 541-594-2211; Fort Clatsop, Betty, 503-861-2471, ext. 224; Oregon Caves, Kelly Donnelley, 541-592-2100.
Oregon State Parks — Craig Tutor, 503-378-8587.

U.S. Fish and Wildlife — Ken Tredenick, 503-231-6112.

U.S. Forest Service. Information on forest health and reforestation funding trends.

Reliability of Data

Not all expenditures on forest health are available.  Other information had to be estimated. For data on investment in reforested stands, pre-commercial thinning, and fertilization in Oregon, we used standard per-acre cost figures, and then multiplied these prices by the acreage data available in the Oregon Department of Forestry’s Forest Practices annual records, to come up with a total estimated investment. 

Forest health funding reported by the U.S. Forest Service is reliable, but the measure is incomplete since expenditures on forest health by other forest landowners are not available.

New Capitol Expenditures from the Annual Survey of Manufactures is reliable.

As for recreation budgets for the federal agencies, in some cases, the budgeted amount is a regional total that covers two states. Although exact figures were not available on how those funds would be split, a substantial part of the total would be spent in Oregon.

Scale
All reported data is statewide, except recreation data from the U.S. Forest Service.

Recommended Action For Data Collection 

Data should be collected and compiled on investment in recreation and tourism on a yearly basis, including expenditures on items such as trail construction and maintenance, camping and visitor facilities, etc.
Definitions

Forest Health

Federal lands forest health — In calculating forest health investments on federal forest lands, we included funds spent on detection, monitoring, and evaluation of forest ecosystem health, including insect and disease infestation. We also included funds spent on prevention and suppression of insect and disease outbreaks.

Reforestation

Appropriated reforestation — We included funds spent on seeding, planting, and preparing sites to encourage natural forest regeneration on sites outside timber sale areas, or for sites within sale areas for which no KV funds have been collected. These funds are federal money, appropriated for federal forest lands.

CWKV reforestation — This fund comes from money deposited by timber sale purchasers for site preparation and reforestation within timber sale areas on federal forest lands.

Selected References
Cost of Silvicultural treatments from: Beuter, John, and Richard Gustafson.  1998.  Evaluation of the management of state-owned forest land in Oregon.  Duck Creek Associates, Inc. Corvallis, Or.

INDICATOR 39: Level of expenditure on forest-related research and development, and education. tc "INDICATOR 39:  LEVEL OF EXPENDITURE ON FOREST RELATED RESEARCH AND DEVELOPMENT, AND EDUCATION." \l 2
Rationale

Oregon’s forests are a major contributor to the state’s economy. They hold a reservoir of biodiversity and provide diverse recreational and spiritual opportunities for people. A better understanding of forest ecosystems, human-forest interactions, and development of environmentally and economically sustainable forest practices are essential to meet the increasing demands of a growing population and manage forests sustainably at the same time. This indicator evaluates the level of spending on forest-related research and education, as one measure of the level of interest in maintaining sustainable forests.

Can This Indicator Be Quantified
The following table shows recent expenditures on forest-related research and forestry education in Oregon.

Table 39-1.  Recent expenditures on forest-related research and forestry education in Oregontc "TABLE 39-1.  RECENT EXPENDITURES ON FOREST-RELATED RESEARCH AND FORESTRY EDUCATION IN OREGON" \l 1
Year
OSU-FRL

State Appropriation
OSU-FRL Harvest Tax
OSU-FRL Federal Appropriation
OSU-CoF

Instruction
USFS Region 6

Oregon Research Labs

1994
$1,841,000
$1,830,000
$699,000
$1,556,000
$16,233,000

1995
$1,859,000
$1,525,000
$697,000
$1,558,000
$15,865,000

1996
$1,787,000
$1,858,000
$684,000
$1,521,000
$16,082,000

1997
$1,870,000
$1,886,000
$680,000
$1,699.000
$16,111,000

1998
$1,950,000
$1,780,000
$681,000
$2,045,000
$16,421,325

Sources: State and federal appropriations for Oregon State University Forestry Research Lab (OSU-FRL) and instruction at the College of Forestry (OSU-CoF) were obtained directly from the College of Forestry at OSU. Research lab expenditures at U.S. Forest Service research facilities in Oregon were obtained from the U.S. Forest Service Pacific Northwest Region office.

It is difficult to categorize research and instruction dollars into meaningful categories (e.g., production-oriented and environmentally oriented) without having very detailed data on each and every project. The next table shows approximately how the Oregon State University College of Forestry has divided its expenditures among its various departments in the past. It is not possible to identify how much was spent in the two categories, production-oriented and environmentally oriented, since each department has widely varying projects.

Table 39-2.  Division of expenditures among departments in OSU College of Forestrytc "TABLE 39-2.  DIVISION OF EXPENDITURES AMONG DEPARTMENTS IN OSU COLLEGE OF FORESTRY" \l 1
Forest Resource/Management
40%
22%

Forest Products
21%
25%

Forest Engineering
21%
12%

Forest Science
18%
41%

The U.S. Forest Service was able to provide a detailed characterization of its research expenditures, as shown in the next table. However, even this level of detail does not indicate the amount spent on learning more about forest ecosystems, and the amount spent on improving the production of timber and other wood products.

Table 39-3.  U.S. Forest Service research expenditures in Oregon, by thousands of dollarstc "TABLE 39-3.  U.S. FOREST SERVICE RESEARCH EXPENDITURES IN OREGON, BY THOUSANDS OF DOLLARS" \l 1
Research Project Category
1994
1995
1996
1997
1998
1999
2000

Resource Mgmt and Productivity
 $   1,359 
 $   3,334 
 $   2,528 
 $   1,211 
 $   1,805 
 $   1,719 
 $  1,981 

Ecological Framework for Mgmt
 $      862 
 $   1,238 
 $   1,256 
 $          - 
 $          - 
 $          - 
 $         - 

Aquatic/Land Interactions
 $      735 
 $      899 
 $   1,734 
 $      933 
 $   1,337 
 $   1,574 
 $  1,833 

Ecosystem Processes
 $   3,632 
 $   2,805 
 $   3,084 
 $   2,327 
 $   3,341 
 $   3,533 
 $  4,228 

Global Environmental Protection
 $   1,045 
 $      629 
 $     603 
 $          - 
 $          - 
 $          - 
 $         - 

Protection of Forest Health and Productivity
 $   2,061 
 $   2,006 
 $   1,938 
 $          - 
 $          - 
 $          - 
 $         - 

Managing Natural Disturbance Regimes
 $           - 
 $           - 
 $           - 
 $   3,576 
 $   3,568 
 $   3,568 
 $  3,668 

Production of Goods and Services
 $   2,393 
 $           - 
 $           - 
 $          - 
 $          - 
 $          - 
 $         - 

Social and Economic Values
 $   1,255 
 $   1,892 
 $   2,022 
 $   1,783 
 $   1,848 
 $   2,304 
 $  2,247 

Pacific Resource Inventory, Monitoring, etc
 $   2,081 
 $   2,847 
 $   2,721 
 $   1,982 
 $   2,102 
 $   2,602 
 $  2,952 

People and Natural Resources
 $        10 
 $      126 
 $          - 
 $      247 
 $      543 
 $      637 
 $     623 

Miscellaneous/ Not categorized
 $      800 
 $        89 
 $     196 
 $   4,052 
 $   1,877 
 $   1,388 
 $     850 

TOTAL
 $ 16,233 
 $ 15,865 
 $ 16,082 
 $ 16,111 
 $ 16,421 
 $ 17,325 
 $18,382 

Table 39-4.  U.S. Forest Service research expenditures in Oregon, by general project categories, in thousands of dollarstc "TABLE 39-4.  U.S. FOREST SERVICE RESEARCH EXPENDITURES IN OREGON, BY GENERAL PROJECT CATEGORIES IN THOUSANDS OF DOLLARS" \l 1
General Categories within Projects
1994
1995
1996
1997
1998
1999
2000

Vegetation Mgmt and Protection
 $   9,097 
 $   8,654 
 $   8,841 
 $   9,037 
 $   9,424 
 $   9,055 
 $  8,713 

Wildlife, Fish, Water, and Air Sciences
 $   3,704 
 $   3,292 
 $   3,246 
 $   3,209 
 $   2,479 
 $   2,521 
 $  3,409 

Resource Valuation and Use
 $   1,351 
 $   1,984 
 $   1,924 
 $   1,842 
 $   2,093 
 $   2,824 
 $  2,755 

Inventory and Monitoring
 $   2,081 
 $   1,935 
 $   2,071 
 $   2,023 
 $   2,425 
 $   2,925 
 $  3,505 

TOTAL
 $ 16,233 
 $ 15,865 
 $ 16,082 
 $ 16,111 
 $ 16,421 
 $ 17,325 
 $18,382 

Trends

There has been a steady increase in funding for research and instruction at the Oregon State University Forestry Research Laboratory and the College of Forestry until the 1990s, as shown in Figure 39-1. At the College of Forestry, funding increased for instruction in 1996-97 and again in 1997-98 due to money appropriated by the state to match endowments established during those years. Except for instruction, funding has leveled off since 1990.

Figure 39-1.  OSU forestry research and education expenditures, in thousands of dollarstc "FIGURE 39-1.  OSU FORESTRY RESEARCH AND EDUCATION EXPENDITURES, IN THOUSANDS OF DOLLARS" \l 1
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As the figure below shows, the U.S. Forest Service has received a relatively constant amount of funding for research in Oregon during the 1990s, until very recently. Research funding increased significantly in 1999, and is forecast to increase again in the year 2000.

Figure 39-2.  U.S. Forest Service research expenditures in Oregon, in thousands of dollarstc "FIGURE 39-2.  U.S. FOREST SERVICE RESEARCH EXPENDITURES IN OREGON, IN THOUSANDS OF DOLLARS" \l 1
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Data Source and Availability

Data was available directly from Oregon State University and the U.S. Forest Service, on funding for research and instruction. For the U.S. Forest Service, there is some historical data on funding before the 1990s, but this information may be more difficult to access.

Reliability of Data

The available data is reliable but may not have enough detail to categorize research spending into consistent categories. The best use of the data may be as an indicator of general trends in research spending as a whole.

Scale

Data is available by institution and is not specifically tied to geographical areas.

Definitions
None.

Recommended Action for Data Collection

None.

Selected References
None.

INDICATOR 40:  Extension and use of new and improved technology in the forest industry. tc "INDICATOR 40:  EXTENSION AND USE OF NEW AND IMPROVED TECHNOLOGY IN THE FOREST INDUSTRY." \l 2
Rationale

This indicator measures investments in new technologies as major sources of improved productivity and efficiency in the forest industry. Forest products industries invest in new capital expenditures in order to add new and improved technologies to their capital stock. The amount of their investments may be used as an indicator of their commitment to improved productivity and efficiency.

Can This Indicator Be Quantified

The available data on new capital expenditures is not broken down into types of capital, and therefore these expenditures may overstate the amount of investment in new or improved technology.
Nationally, the forest products industry has invested millions of dollars to research and develop more resource-efficient wood products. Manufactured wood building products, commonly called “engineered wood,” use less and lower quality wood fiber in the manufacture of wood products. Hence, engineered wood represents the convergence of technology and conservation. Plywood, oriented strand board, glue-laminated beams, wood I-beams, and laminated veneer are all examples of engineered wood product innovations that make more efficient use of wood.

Structural timbers and large dimension lumber that can only be manufactured from large, old growth timber have given way to engineered wood products made from smaller, faster growing second and third growth forests. Some engineered wood products are made from wood scraps that mills historically were unable to use, including waste products that were burned in open-air burners or dumped into landfills.

The forest products industry has also invested millions of dollars in new mill technology, in order to increase the amount of wood recovered from each log. Modern mills, equipped with computer and laser technology and thinner saw blades, are far more efficient than mills using older technology.

Examples of engineered wood include:

Plywood —  Plywood is the original structural wood panel. It was introduced nearly a century ago and gained wide acceptance during the post-World War II housing boom. It is composed of thin sheets of veneer, or plies, arranged in layers to form a panel. Plywood manufacturing technology increased the amount of wood that could be cut from a single log by about 50 percent.

Oriented strand lumber (OSL) — This product is made from flaked strands of wood laid in directions (oriented) that maximize strength. OSL is assembled in large mats or “billets” that can then be cut into many different dimensions, depending on the intended use. Common uses include wall studs, beams, joists, and door and window frames.

Laminated veneer lumber (LVL) — LVL is widely used as lumber. It is made by bonding thin wood veneers with the grain of all veneers running parallel. LVL can be assembled in billets 6 feet wide and 60 feet long.

Oriented strand board (OSB) — OSB is manufactured in a cross-oriented pattern similar to plywood, in order to create a strong, stiff, structural panel that can be cut into many different sizes and thicknesses. This product is composed of thin, rectangular wood strands arranged in layers at right angles to one another, which are laid up into mats that form a panel. OSB is bonded with waterproof adhesives. OSB uses the wood resource very efficiently, in part because panels can be made using smaller, younger, fast-growing tree species such as aspen or pine.

Wood I-beams — This product is used mainly in flooring systems. The beams save time for builders, and they are dimensionally stable and lightweight. Top and bottom strips called “flanges” are made from laminated veneer lumber, and the center piece, called the “web,” is made from oriented strand board or plywood. Wood I-beams use up to 50 percent less wood fiber than conventional lumber joists, allowing more efficient use of natural resources.

Glulam beams — These beams are produced by gluing dimensional lumber into long, shaped, structural beams used for supporting spans in buildings such as auditoriums and stadiums, and for bridges. Glulam beams take the place of steel, require less energy for manufacture, and are more aesthetically pleasing.

Trends

Capital investment in new technology has increased from around $200 million per year in the early 1980s to over $350 million per year in 1995. During the early 1990s investment declined from its peak of over $450 million per year to just over $300 million per year. Investment has increased steadily since then. Manufacturers of wood products continue to research and develop products that use wood as efficiently as possible in order to reduce waste and provide better products at a lower cost.

Figure 40-1.  New capital expenditures in SIC 24 and 26, from 1972-95tc "FIGURE 40-1.  NEW CAPITAL EXPENDITURES IN SIC 24 AND 26, FROM 1972-95" \L 1
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Data Source and Availability 

The data used came from the Annual Survey of Manufacturers, a report produced annually by the U.S. Bureau of the Census. Information may be missing for some years because census data were not taken.

Reliability of Data

Census Bureau data is very reliable.

Scale

Data on new capital expenditures are presented in the Annual Survey of Manufacturers by industry, at both the national and state level.

Recommended Action For Data Collection

None.

Definitions

SIC 24 —  This standard industrial classification code covers all industries manufacturing lumber and wood products, except furniture. This group includes establishments engaged in cutting timber and pulpwood, merchant sawmills, lath mills, shingle mills, cooperage stock mills, planing mills, and plywood and veneer mills that produce lumber and wood basic materials; and establishments engaged in manufacturing finished articles made entirely or mainly of wood or related materials.

SIC 26 — This standard industrial classification code covers all industries manufacturing paper and allied products. This group includes establishments primarily engaged in the manufacture of pulps from wood, other cellulose fibers, and rags; the manufacture of paper and paperboard; and the manufacture of paper and paperboard into converted products, such as coated paper, paper bags, paper boxes, and envelopes. Also included are establishments primarily engaged in manufacturing bags of plastic films and sheets.

Selected References

APA - The Engineered Wood Association. Web site address: http://www.apawood.org/index.html.

Evergreen Magazine.  December 1996 issue.

Annual Survey of Manufacturers. Geographic Area Statistics for the US by Industry Group. U.S. Department of Commerce Economics and Statistics Administration. Bureau of the Census. Web site addresses:

http://www.census.gov/prod/www/abs/geograph.html
http://www.census.gov/prod/www/abs/manu-min.html
INDICATOR 41:  Rates of return on investment in forests. tc "INDICATOR 41:  RATES OF RETURN ON INVESTMENT IN FORESTS." \l 2
Rationale

Private forest landowners and forest products companies expect to get some financial return on their investments in forest lands, sawmills, pulp mills, and other manufacturing facilities. The rates of return on investment can be compared with other sectors of the economy, as one indicator of the economic health of the forest products industry.

Can This Indicator Be Quantified

There are 90 sawmills and 10 pulp mills in Oregon (Oregon Department of Forestry, 1998). Private forest lands cover a total of 10,872,000 acres in Oregon. Out of this total, 4,438,000 acres are owned by non-industrial private landowners, and 5,954,000 acres are under industrial ownership (Oregon Department of Forestry 1997). These mills and forest lands represent a significant amount of private investment in Oregon’s forest industry.

Rates of return have been calculated from the annual stock reports of publicly traded companies in the forest products industry that have operations in Oregon. Individual rates of return were calculated by dividing each company’s net income by their total assets. These numbers were then aggregated to provide an average measure of the rate of return for the forest products industry as a whole.

The rate of return measures the returns on land, physical capital, and financial holdings, giving a comprehensive gauge of the forest industry’s well-being. However, these companies have diversified holdings in a number of states and regions, and their rate of return may not be representative of the returns received by smaller, privately owned companies within Oregon. Data for the smaller companies are generally not available to the public, making it unfeasible to calculate their rates of return.

Trends

Figure 41-1 below shows the average rate of return on investment for the forest industry, using information from the companies listed below. The average rate of return has fluctuated with a spread of about 9 percent since 1987. Variations among individual companies have been even larger, with the lowest individual rate of return at minus 5 percent for one company in 1991, and the highest rate of return at 21 percent for a company in 1989. These variations are most likely due to differences in corporate strategies and diversification of assets and holdings.

The forest industry’s rates of return appear to be strongly correlated with log prices, which are shown in Figure 41-1, with the rate of return climbing or remaining steady as log prices go up, and turning downward as log prices decline. Changes in the rate of return tend to lag one to two years behind changes in log prices, but follow the pattern set by prices. Companies show the biggest differences in their rates of return during the periods when log prices rise or fall most dramatically. Industry rates of return climbed steadily during the early 1990s, then declined after 1995, and stood at about 4 percent in 1997. Overall, log prices were about two times higher in 1997 than in 1987 (adjusted for inflation in 1982 dollars), and rates of return were slightly lower than in 1987.

Figure 41-1.  Rate of return on investment, in the forest industry, 1987-97tc "FIGURE 41-1.  RATE OF RETURN OF INVESTMENT, IN THE FOREST INDUSTRY, 1987-97" \L 1
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Figure 41-2.  Oregon Department of Forestry log prices, 1987-97tc "FIGURE 41-2.  OREGON DEPARTMENT OF FORESTRY LOG PRICES, 1987-97" \l 1
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Data Source and Availability

For log prices, data was used from Oregon Department of Forestry reports. Forest industry rates of return were calculated from annual reports and historical financial data available on the web pages of the companies listed below.

Boise Cascade. Web site address: http://www.reportgallery.com/boisear97/.

Crown Pacific. Web site address: http://www.crownpacificpartners.com/.

Georgia-Pacific. Web site address: http://www.gp.com/.

Howard, James O., and Franklin R. Ward.  1998. Oregon’s forest products industry. Oregon Department of Forestry, Salem, OR.

Oregon Department of Forestry.
http://www.odf.state.or.us/annual_reports/AR_Home.htm

US Timberlands. Web site address: http://www.ustimberlands.com/invest.html. Weyerhaeuser. Web site address: http://www.weyerhaeuser.com/annualreport/ar97/.

Willamette Industries. Web site address: http://www.wii.com/



Reliability of Data

Most data from individual companies had been independently audited and was reliable. However, there may be differences in the variables that each company used to calculate its total assets and net income. A company’s total assets may include real estate, stocks, and bonds, as well as other sources of income not related to the forest products industry. Also, companies may generate income from other enterprises besides forest products, and thus have very different total rates of return. Due to these factors, the rates of return presented may not be completely comparable. Additional information related to each company is available at the web site addresses listed above.

The Oregon Department of Forestry’s resource planning program updates an index of western Oregon log values annually. To make the index useful for analyses of timber management practices and trends, it is adjusted to account for tree species and quality of wood harvested, and also adjusted for inflation. The index is based on average domestic log quotes collected since 1977 by the Department of Forestry’s forest management division. The quotes are for domestically processed logs only and exclude any unreasonably high or low quotes.

To create the annual log value index, the first step is to take all quotes for Douglas-fir and western hemlock in that year, and average them by grade and geographic area. Next, it is estimated what percentage of the total log harvest was contributed by each species. Then individual species are weighted according to their percentage, and a final calculation is made to come up with an average annual western Oregon log value. To adjust for inflation, each year’s average log value is adjusted to the base years of 1982 and the most recent year possible (currently, 1998 is used), by the all-commodity producer’s price index.

Scale

Data from financial reports is at the company level, which includes all regions and states where that company operates; companies report their data annually. Log prices are based on statewide data and are available on a yearly basis.

Recommended Action for Data Collection

None.

Definitions

Rate of return —  Net income divided by total assets at year-end.

Selected References

Price Waterhouse Coopers.  1998. Global forest and paper industry survey: 1998 edition.

INDICATOR 42:  Forest land managed to protect cultural, social, and spiritual needs, in relation to the total area of forest land. tc "INDICATOR 42:  FOREST LAND MANAGED TO PROTECT CULTURAL, SOCIAL, AND SPIRITUAL NEEDS, IN RELATION TO THE TOTAL AREA OF FOREST LAND." \l 2
Rationale

As the population grows, there is greater demand for the non-commodity uses of forest lands. More people are using the forests for recreation, and to meet various cultural, social, and spiritual needs. An older, more educated population also has a changing attitude toward use of public forest lands (Haynes and Horne, 1997). The proportion of forest lands managed for cultural needs is an important measure of how these needs and desires are being met.

Can This Indicator Be Quantified

Some public forest lands are set aside as wilderness areas, wildlife refuges, parks, recreational areas, or other non-commodity uses. The number of acres set aside is one indicator of how much land is being managed for social, cultural, or spiritual needs. The two tables below were derived from recent publications (USFS 1998; USFS/BLM 1996; OSPRD, 1998). Table 42-1 shows the total land area in Oregon managed for the various categories that provide cultural values (only a portion of each category is on forestland).

Table 42-1.  Acreage of cultural and recreation areas in Oregon, by land administratorTC "TABLE 42-1.  ACREAGE OF CULTURAL AND RECREATION AREAS IN OREGON, BY LAND ADMINISTRATOR" \l 1


Land Owner/Administrator



USFS
BLM
NPS
FWS
State
Totals

Wilderness
2,072,494
16,703
0


2,089,197

National Parks


197,850


197,850

Wildlife Refuges



570,900

570,900

State Parks




92,605
92,605

National Scenic Areas
43,058




43,058

National Scenic-Research Areas
6,630




6,630

National Recreation Areas
428,187




428,187

National Volcanic Monument Areas
54,822




54,822

National Grasslands
111,508




111,508

Totals
2,716,699
16,703
197,850
570,900
92,605
3,502,152

Non-road access is another measure that indicates a commitment to providing for social, cultural, or spiritual needs. The table below shows the miles of trails and miles of designated wild and scenic rivers that are being managed by public agencies in Oregon. Oregon has more than 12,000 miles of hiking trails and about 2,000 miles of wild and scenic rivers.

Table 42-2.  Miles of trails and designated wild and scenic rivers in Oregontc "TABLE 42-2.  MILES OF TRAILS AND DESIGNATED WILD AND SCENIC RIVERS IN OREGON" \l 1


Land Owner/Administrator



USFS
BLM
NPS
FWS
State
Totals

Wild & Scenic Rivers
1,202
766



1,968

Recreation Trails
11,008
288
145
na
na
11,441

National Recreation Trails
443




443

National Scenic Trails
468
42



510

National Historic Trails
15




15

Totals
13,136
1,096
145


14,377

The total acreage of forest lands was derived from land cover digital data, obtained from the Oregon Department of Fish and Wildlife. All forest land types were combined and summarized to make statewide totals. Next, using a geographical information system (GIS), other map layers were developed from other digital data showing land ownership, national park boundaries, and wilderness areas. All map layers were spatially combined and statistically summarized using GIS. The next table shows that out of all types of set aside forest lands, wilderness areas make up the largest percentage. Designated wilderness areas cover nearly five percent of all forest lands in Oregon. Spatial data is not available for all of the other categories. But the data does show that when acreages are combined for all types of land managed specifically to provide for social, cultural, or spiritual needs, these special lands make up a total of almost seven percent of the state’s forest lands.

Table 42-3.  Acreage of forested cultural and recreation areas  tc "TABLE 42-3.  ACREAGE OF FORESTED CULTURAL AND RECREATION AREAS (FOREST COVER TYPES FROM ODFW GAP DATA)" \l 1
Land Class
Acres
% of  Forest

Wilderness
1,308,454
4.7%

National Parks
128,616
0.5%

Wildlife Refuges
1,895
0.0%

State Parks
na
na

National Scenic Areas
214,231
0.8%

Research Natural Areas
              62,299 
0.2%

National Recreation Areas
                     37,549 
0.1%

National Monument
                     15,935 
0.1%

Area of Special Interest
                   119,347 
0.4%

Nature Conservancy
               2,320 
0.0%

Sum
1,890,646
6.8%

Total Forest 
27,998,130
100.00%

Trends

Most national wildlife refuges were designated before 1940 (Figure 42-1). When the Wilderness Act was passed in 1964, it designated 900,000 acres of wilderness on federal lands in Oregon. The 1984 Wilderness Omnibus Act set aside another 500,000 acres of federal land as wilderness. Finally, 12,800 acres of the Willamette National Forest were designated as the Opal Creek Wilderness in the 1990s. Figure 42-2 shows the designation of federal wilderness areas in Oregon over the years.

Some Oregon river reaches were designated as wild and scenic rivers under the original Wild and Scenic Rivers Act, passed in 1968. The Omnibus Wild and Scenic Rivers Act, passed in 1988, added 1,600 miles of designated wild and scenic rivers in Oregon. Another 27 miles of rivers were designated as wild and scenic in the 1990s. Figure 42-3 shows the miles of wild and scenic rivers designated in Oregon over the years.

It is unknown if, and how much, lands might be designated for special uses in the future.

Figure 42-1.  Wilderness areas on federal forest lands in Oregon, in acrestc "FIGURE 42-1.  WILDERNESS AREAS ON FEDERAL FOREST LANDS IN OREGON, IN ACRES" \l 1
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Figure 42-2.  Wildlife refuges in Oregon, in acrestc "FIGURE 42-2.  WILDLIFE REFUGES IN OREGON, IN ACRES" \l 1
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Figure 42-3.  Wild and scenic rivers in Oregon, in milestc "FIGURE 42-3.  WILD AND SCENIC RIVERS IN OREGON, IN MILES" \l 1
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Data Source and Availability

Data is easily obtained for federally designated wilderness areas, wild and scenic rivers, wildlife refuges, and other federal categories. It is also easy to find in what year the areas or rivers were designated. For state designations, much of the data is also available. However, complete digital data sets may not be easily obtained for some categories of state designations, or would take significant resources to compile. Data may not be available for some culturally significant sites due to their sensitive nature (e.g., archaeological sites, Native American rock art, etc).

The following sources provided the digital data used to create the land class layer for Oregon. This data is readily available from state and federal land management agencies.

· USDI Bureau of Land Management.

· State of Oregon GIS Service Center (www.sscgis.state.or.us).

· Interior Columbia Basin Ecosystem Management Project (www.icbemp.gov/spatial).

The Oregon Department of Fish and Wildlife provided the digital data on forest types.

Reliability of Data

The digital data from federal sources is very reliable for producing general summaries (i.e., considering the scale of the source data, the accuracy is sufficient). Printed reports from both federal and state sources are accurate, and records are consistently available over time.

Scale

For available GIS data, the scale varies widely from 1:24,000 to 1:2,000,000. Printed data is available by individual unit (e.g., wilderness area, national park, etc), and by state.

Recommended Action for Data Collection

A consistent, digital GIS data set with ownership information would serve as a base layer for future changes to be tracked. The ownership layer available now is incomplete, but could be used as a starting point.

Definitions

None.

Selected References

Haynes, R. W., and A. L. Horne.  1997. Economic assessment of the basin. In: Quigley, T. M., and S. J. Arbelbide, technical editors; An assessment of the ecosystem components in the interior Columbia Basin and portions of the Klamath and Great Basins, Volume IV, pp. 1717-1869. U.S. Forest Service Pacific Northwest Research Station, Portland, OR. General Technical Report.

Oregon State Parks and Recreation Department.  1998. State park acreages. Salem, OR. July 1, 1998.

USDA Forest Service.  1998. Land areas of the national forest system. Washington DC. Publication number FS-383. January 1998.

USDA Forest Service and USDI Bureau of Land Management.  1996. Public lands in Oregon and Washington. Map and data compiled by the U.S. Forest Service and Bureau of Land Management. U.S. Government Printing Office: 1996-793-998.

INDICATOR 43:  Non-consumptive use forest values, including social/cultural, recreational, and biological values. tc "INDICATOR 43:  NON-CONSUMPTIVE USE FOREST VALUES, INCLUDING SOCIAL/CULTURAL, RECREATIONAL, AND BIOLOGICAL VALUES." \l 2
Rationale

Non-consumptive use forest values include a variety of social and cultural, recreational, and biological values. People value forests for many social and cultural reasons, including scenery, history, and the general quality of life derived from living near a forest. Forests provide recreational opportunities such as wildlife viewing, hiking, and camping. These activities are important to many Oregonians and visitors, and the expenditures associated with such activities contribute to Oregon’s economy.

Possibly the most important values provided by forests are biological. Forests “provide habitat for the insects and birds that pollinate crops and control disease-carrying and agricultural pests. Their canopies break the force of the winds and reduce rainfall’s impact on the ground, which lessens soil erosion. Their roots hold soil in place. Forests also act as effective water pumping and recycling machinery, helping to stabilize the local water supply and climate. Through photosynthesis, plants generate life-giving oxygen and hold vast amounts of carbon in storage, which stabilizes the global climate” (Abramovitz, 1997).

Can This Indicator Be Quantified

It is very difficult to quantify the value placed on forests for their scenery, wildlife, clean air, and other such values, as these are not “goods” that are sold in the marketplace. Different people may place very different values on these aspects of forests, and it may be impossible to express these values in terms of money. There have been a number of site-specific or region-specific studies done nationwide that attempt to quantify some of these values. Currently, there are no widely accepted and agreed upon values for most non-consumptive forest values. In Oregon, the only available data on non-consumptive forest use values is data on wildlife viewing reported in the National Survey of Fishing, Hunting, and Wildlife-Associated Recreation.

The survey provides data on the numbers of people viewing wildlife and the expenditures associated with these activities. Wildlife viewing is often associated with Oregon’s forests. However, not all of the trips and expenditures listed in the survey occurred solely on forest land. Currently, there is no comprehensive data available on other non-consumptive activities such as hiking or picnicking.

Trends

Since the early 1990s, there has been an increase in the number of people viewing wildlife as a recreational activity in Oregon, especially in the number of people traveling away from home in order to view wildlife (Table 43-1). Total expenditures have also increased on the equipment and travel associated with these activities. However, the amount of spending per participant has decreased from $564 to $488, from 1991 to 1996. The fact that total expenditures have gone up, while per-person spending has gone down, is explained by the surge in the total number of people viewing wildlife. Another trend is that the spending for trip-related items has increased significantly, but money spent on equipment has gone up only slightly.

The increase in wildlife viewers is due to a greater numbers of visitors from outside the state. The number of Oregonians viewing wildlife has stayed about the same from 1991 to 1996. However, since the state’s population has grown in that time, the percentage of Oregonians viewing wildlife has decreased from 51 to 42 percent since 1991. Still, Oregon has had a greater percentage of its population involved in wildlife-associated recreation through the 1990s than most other states do.

Table 43-1.  Wildlife watching in Oregontc "TABLE 43-1.  WILDLIFE WATCHING IN OREGON" \l 1
Wildlife Watching in Oregon
1991
1996

US Residents Participating in Oregon
1,048,000
1,367,000


Non-Residential
408,000
715,000


Residential
972,000
972,000

Expenditures
$591,180,000
$692,734,000


Trip-Related
$179,301,000
$261,852,000


Equipment and Other
$411,878,000
$430,881,000

Average Per Participant
$564
$488

% of Oregon Residents who Participated
51%
42%

In general, as Oregon’s population has grown, demands have increased on the forests as sources of scenery, recreation, and quality of life. It is likely that the value placed on non-consumptive activities and values will increase as urban areas grow, and more people use the forests for such activities.

Data Source and Availability

Wildlife watching data for Oregon is available from the National Survey of Fishing, Hunting, and Wildlife-Associated Recreation on a five-year basis. Data is not currently available for other non-consumptive values in Oregon. See Indicators #35 through #37 for more information on other kinds of non-consumptive forest recreation.

U.S. Fish and Wildlife Service and U.S. Bureau of the Census.  1991, 1996. National Survey of Fishing, Hunting, and Wildlife-Associated Recreation.

Reliability of Data

The survey data is very reliable, can be compared with data for other states, and is consistent for 1991 and 1996. Earlier surveys used a different methodology, and therefore the 1991 and 1996 data cannot be directly compared to previous surveys.

Scale

Statewide on a five-year basis.

Recommended Action For Data Collection

Data should be collected on a statewide level for a wider variety of non-consumptive activities. The data should include activities such as hiking, camping, etc. An effort should also be made to develop methods to place values on other non-consumptive forest uses, such as biological diversity and species habitat.

Definitions

Expenditures — Money spent in 1991 or 1996 for wildlife-related recreation trips in Oregon or wildlife-related recreational equipment purchased in Oregon. Expenditures include money spent by participants for themselves, and the value of gifts they received.

Nonresidential activity — Trips or outings at least one mile from home for the primary purpose of observing, photographing, or feeding wildlife. Trips to zoos, circuses, aquariums, and museums are not included.

Participants — Individuals who engaged in a wildlife-watching activity.

Residential activity — Activity within one mile of home with a primary purpose that is wildlife-related. These activities include: 1) closely observing or trying to identify birds or other wildlife; 2) photographing wildlife; 3) feeding birds or other wildlife on a regular basis; 4) maintaining natural areas of at least one-quarter acre for which the primary purpose is benefit to wildlife; 5) maintaining plantings for which the primary purpose is benefit to wildlife; 6) visiting public parks within one mile of home for the purpose of observing, photographing, or feeding wildlife.

Trip — An outing involving wildlife-watching activities. In the context of this survey, a trip may begin from an individual’s principal residence or from another place, such as a vacation home or the home of a relative. A trip may last an hour, a day, or many days.

Wildlife — Animals such as birds, fish, insects, mammals, amphibians, and reptiles that are living in natural or wild environments. Wildlife does not include animals living in aquariums, zoos, and other artificial surroundings, or domestic animals such as farm animals or pets.

Wildlife-watching activity — An activity engaged in primarily for the purpose of feeding, photographing, or observing fish or other wildlife.

Selected References

Abramovitz, Janet M.  1997. Learning to value nature’s free services. The Futurist, July-August 1997, 31:4:p39(4).

Barr, Susan M., editor.  1993. Seeking common ground: proceedings from a forum on Pacific Northwest natural resources. Forum held in Tigard, OR, February 24-25, 1992.

Bowes and Krutilla.  1989. Multiple use management: the economics of public forestlands. Resources for the Future, Washington, D.C.

Davis and Johnson.  1987. Forest management. McGraw-Hill Book Company, San Francisco, CA.

INDICATOR 44:  Direct and indirect employment in the forest sector, and forest sector employment as a proportion of total employment. tc "INDICATOR 44:  DIRECT AND INDIRECT EMPLOYMENT IN THE FOREST SECTOR, AND FOREST SECTOR EMPLOYMENT AS A PROPORTION OF TOTAL EMPLOYMENT." \l 2
Rationale

Employment is a good indicator of economic activity. Direct employment includes work that results directly from harvesting timber and processing it into products used in the economy. Indirect employment includes work that results from supplying the forest industry with goods or services. Oregon’s forest sector is very dependent on the U.S. housing industry, and therefore is closely linked to the business cycle. Relative stability in employment indicates a stable economy. Although minor decreases in employment can be linked to new technology, most changes in employment result from changes in the demand for Oregon’s products or changes in the supply of raw materials to the industry.

Can This Indicator Be Quantified

We used the Oregon covered employment and payroll statistics prepared by the Oregon Employment Department to track forest sector employment over time. The data is based on payroll information submitted to the unemployment compensation program. We used the last ten years of available data as a reference period, including the years from 1987 through 1996. Only the data for direct employment was used as the indicator (SIC Codes 08, 24, and 26). Indirect and induced employment would be extremely difficult to calculate for each individual year, and these numbers would be unlikely to substantially change our understanding of forest employment trends.

Figure 44-1.  Total forestry employment in Oregon, 1987-96tc "FIGURE 44-1.  TOTAL FORESTRY EMPLOYMENT IN OREGON, 1987-96" \l 1
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Trends

In Oregon, total employment in all forest sectors has declined by about 20 percent from 1987 to 1996. Employment was relatively stable at about 80,000 jobs from 1987 to 1989. However, direct employment in the forest sector dropped rapidly from 1990 to 1993 as the timber supply decreased. Since then, total forest employment has been relatively stable.

The drop in total forest employment was due to a large decrease in jobs in the logging, sawmilling, and softwood plywood industries, plus a 10 percent decrease in the number of jobs in the paper industry (SIC 26). These job losses were partially offset by smaller increases in the number of jobs in the mobile home, reconstituted wood panel, and forest services industries.

Figure 44-2.  Lumber and wood products employment in Oregon, 1987-96tc "FIGURE 44-2.  LUMBER AND WOOD PRODUCTS EMPLOYMENT IN OREGON, 1987-96" \l 1
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Figure 44-3.  Forestry employment as a percent of total employment in Oregon, 1987-96tc "FIGURE 44-3.  FORESTRY EMPLOYMENT AS A PERCENT OF TOTAL EMPLOYMENT IN OREGON, 1987-96" \l 1
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The forest industry is an important sector in Oregon’s economy. In 1987 the lumber and paper sectors accounted for 38 percent of Oregon’s manufacturing employment. As the lumber industry has declined and the high technology industry has expanded, the wood products industry’s relative importance has decreased in the state’s economy. However, in 1996 the lumber and paper sectors still provided 26 percent of the state’s manufacturing employment. As a percent of total employment, the forest sectors (forestry, lumber, and paper) accounted for 7.5 percent of Oregon’s total employment in 1987, and 4.4 percent of total employment in 1996.

Data Source and Availability

Data is updated annually by SIC code.

Reliability of Data

The unemployment program does not cover all employed people. Therefore the data may be slightly misleading if additional non-covered employees join the unemployment program. In particular, self-employed people and small agricultural businesses are not required to be part of the unemployment program, and some of these workers could be in the forestry sector (SIC Code 08).

Scale

Statewide by industry and county.

Definitions

SIC Code — Standard Industrial Classification Code.

Source

For this indicator, the data came from the Oregon covered employment and payroll statistics, provided by the Oregon Employment Department.

Recommended Action For Data Collection

None.

Selected References

None.

INDICATOR 45:  Average wage rates and injury rates in major employment categories within the forest sector. tc "INDICATOR 45:  AVERAGE WAGE RATES AND INJURY RATES IN MAJOR EMPLOYMENT CATEGORIES WITHIN THE FOREST SECTOR." \l 2
Rationale

Wages are one indication of the level of demand in the marketplace for particular skills. Increasing real wages are an indication that the industry’s labor is becoming relatively scarce, highly skilled, or otherwise increasingly valued in the marketplace. Falling wages show a declining demand for the skills of the individuals in the industry. Injury rates are a measure of the relative safety of the jobs in the industry, and are one factor in job quality and worker satisfaction.

Can This Indicator Be Quantified

We used the Oregon covered employment and payroll statistics prepared by the Oregon Employment Department to track forest sector wages over time. The information is based on payroll information submitted to the unemployment compensation program. Wages in the forestry sector (SIC 08) are below the average wages for all industries in Oregon. Wages in the lumber and wood products sector (SIC 24) are slightly less than the average manufacturing wage, although wages in the paper sector (SIC 26) are substantially higher than the average.

Trends

For all forest sectors, average wages increased by 34 percent from 1987 to 1996. Forestry wages (SIC 08) were up 56 percent, lumber wages (SIC 24) increased by 34 percent, and paper wages (SIC 26) increased 32 percent. These increases are very comparable to normal measures of inflation during the same time period; the Consumer Price Index increased by 38 percent and the GDP Deflator increased 33 percent. Therefore, real wages have been relatively constant except in the forestry sector, where wages have increased.

Figure 45-1.  Average weekly wages in Oregon, for 1996tc "FIGURE 45-1.  AVERAGE WEEKLY WAGES IN OREGON, FOR 1996" \l 1
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Figure 45-2.  Average wages in major employment categories in the forest sector, 1987-96tc "FIGURE 45-2.  AVERAGE WAGES IN MAJOR EMPLOYMENT CATEGORIES IN THE FOREST SECTOR, 1987-96" \l 1
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Injury rates in the different forest sectors were calculated from accepted disabling workers compensation claims.  Injury rates per thousand workers have declined steadily for the past ten years.  Compensation claims in the forestry sector dropped from a high of 119 per thousand workers in 1988 to 42 claims per thousand workers in 1996.  In the lumber sector claims per thousand have dropped from 89 per thousand in 1988 to 39 per thousand in 1996, and in the paper industry claims dropped from 40 per thousand in 1987 to 21 per thousand in 1996.

Figure 45-3.  Workers compensation claims per 1,000 workers, in Oregon, 1987-96tc "FIGURE 45-3.  WORKERS COMPENSATION CLAIMS PER 1,000 WORKERS, IN OREGON, 1987-96" \l 1
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Data Source and Availability

Forest sector wages were obtained from the Oregon covered employment and payroll statistics prepared by the Oregon Employment Department. Injury rates were obtained from the Oregon Department of Consumer and Business Services, research and analysis section, report W46.IDROF. Finally, the Consumer Price Index and the GDP Deflator are available from the Office of Economic Analysis, Oregon Department of Administrative Services)http://www.oea.das.state.or.us/econ.htm. All data is available annually.

Reliability of Data

The unemployment program does not cover all employed people, and therefore the data may be slightly misleading if additional non-covered employees join the program. In particular, self-employed people and small agricultural businesses are not required to be part of the system, and some of these workers could be part of the forestry sector (SIC Code 08).

Scale

Statewide by industry and county.

Recommended Action For Data Collection

None.

Definitions

None.

Selected References

None.

INDICATOR 46:  The viability and adaptability of forest-dependent communities, as they respond to changing economic conditions. tc "INDICATOR 46:  THE VIABILITY AND ADAPTABILITY OF FOREST DEPENDENT COMMUNITIES, AS THEY RESPOND TO CHANGING ECONOMIC CONDITIONS." \l 2
Rationale

The economic well-being of forest-dependent communities is linked to the health of the forests, availability of timber, and the market for wood products. Since local communities care for the forest, the health of these communities ultimately affects forest conditions. Economic conditions are always changing, and it is essential that a community be able to adapt to those changing conditions. Communities that don’t adapt well may have higher unemployment, higher levels of domestic violence, more poverty, and other problems. A diverse economy enables the community to be more adaptable and flexible. When policymakers are considering changes that may affect forest resources and local economies, it is important to also consider how well forest-dependent communities can adapt to these changes.

Can This Indicator Be Quantified

Two indicators were used to assess the viability and adaptability of Oregon’s forest-dependent communities. The first indicator is a timber-dependency ratio, which was calculated at the county level. (Data is not available at the city level due to confidentiality reasons.) This ratio compares the percentage of forest-related employment in the county to the statewide percentage, as a general measure of the level of timber dependency. This indicator is useful for identifying areas and communities dependent on forests for their livelihood. A ratio between 1.0 and 2.5 is considered an intermediate level of dependency.  Counties with a dependency ratio above 2.5 are considered highly timber dependent.

The second indicator is a “Distress Index,” which is calculated at the city level. This index was developed by the Oregon Economic Development Department. The index is calculated by using an average of 8 measures to gauge the economic distress of Oregon’s 36 counties and 240 incorporated cities. An area is compared to the state as a whole on the following 8 parameters: unemployment rate, per capita personal income, average pay per worker, population change, percent of population receiving unemployment insurance benefits, industrial diversity based on distribution of employment by industry, percent of families in poverty, and employment change. The statewide index is 1.00. An index higher than 1.00 indicates greater distress. Once a county has been identified as timber-dependent, this indicator provides a basis for evaluating a city’s current condition and the degree to which community conditions and opportunities can meet the needs and expectations of local residents.

Some additional information is useful in evaluating community viability. The ability to adapt also depends on the community’s location relative to other sources of jobs and income. Communities within commuting distance of larger cities may be more adaptable than isolated communities. The quality of a community’s facilities, services, and infrastructure may also have a significant impact on its ability to adapt. Other important factors include the availability of other jobs and moneymaking opportunities such as tourism, recreation, or the use of other natural resources.

Map 46-1 shows timber-dependent counties and distressed cities. The table below lists these counties and cities.

Table 46-1.  Cities of concern in Oregontc "TABLE 46-1.  CITIES OF CONCERN IN OREGON " \l 1
Cities of Concern

County
City
County
City

Baker
Haines
Jackson
Butte Falls

Baker
Halfway
Jackson
Gold Hill

Baker
Huntington
Jackson
Phoenix

Baker
Richland
Jackson
Rogue River

Baker
Unity
Jefferson
Culver

Columbia
Prescott
Josephine
Cave Junction

Coos
Myrtle Point
Klamath
Bonanza

Coos
Powers
Klamath
Chiloquin

Crook
Prineville
Klamath
Malin

Curry
Port Orford
Klamath
Merrill

Deschutes
Sisters
Lake
Lakeview

Douglas
Drain
Lane
Westfir

Douglas
Elkton
Linn
Scio

Douglas
Glendale
Linn
Sweet Home

Douglas
Myrtle Creek
Morrow
Irrigon

Douglas
Oakland
Tillamook
Garibaldi

Douglas
Riddle
Tillamook
Nehalem

Douglas
Winston
Tillamook
Tillamook

Grant
Long Creek
Union
Cove

Grant
Monument
Union
Elgin

Grant
Prairie City
Wallowa
Joseph

Grant
Seneca
Wallowa
Lostine

Harney
Burns
Wallowa
Wallowa

Harney
Hines
Yamhill
Willamina

Hood River
Cascade Locks
Yamhill
Yamhill

Hood River
Hood River








Cities of Concern: Located in Timber Dependent* County and rated as Distressed**

*Timber Dependent:  Timber Dependency ratio of 1.0 or greater

**Distressed:  Distress rating of 1.5 or greater


Trends

Oregon’s timber industry employment has been higher than the national average for many years. Although the wood products workforce declined from 20 percent of Oregon’s total employment in 1956 to about 8 percent in 1985, wood products employment in Oregon is still well above the national average of 1 percent (Seidel, 1993).

Many people and local governments are dependent on timber for their well-being. Although most of Oregon’s biggest cities are in the Willamette Valley, timber-dependent cities are much more likely to be found in eastern Oregon. Seidel (1993) identified 50 cities, out of a total of 156 cities in western Oregon, and 44 out of 85 cities in eastern Oregon as timber-dependent. Only 20 of the 94 timber-dependent cities were located in the Willamette Valley; and of these 20 cities, only 16 were located in metropolitan areas.

Oregon’s timber-dependent cities are usually smaller and more isolated than other cities. Eighty-one percent of timber-dependent cities had populations under 5,000, compared to 72.8 percent for other cities. During the 1980s when timber prices were low, timber-dependent cities lost population, with a negative growth rate of –0.6 percent, compared to a positive growth rate of 13.5 percent in other Oregon cities (Seidel, 1993).

The state’s timber-dependent cities have performed poorly on a number of economic indicators, compared to other Oregon cities. Seidel (1993) shows that incomes in timber-dependent cities fell during the period 1979-1989, declining by an average of 4.5 percent. During those same years in other Oregon cities, incomes increased by 5 percent.

In 1990, timber-dependent cities had an average unemployment rate of 9.8 percent, compared to 7 percent in other Oregon cities. The timber-dependent cities had an average 63.8 percent of households with incomes below poverty level, compared with 55.1 percent of households below poverty levels in other cities. Timber-dependent cities also had a lower proportion of professional/managerial workers (2.9 percent less) and a greater proportion of adults with a high school education or less (8.7 percent more).

Data Source and Availability
The following data sources were used for this indicator.

Oregon Employment Department.  1996. Oregon covered employment and payrolls by industry and county. Research, Tax, and Analysis Office, Oregon Employment Department, Salem, OR.

Oregon Economic Development Department.  1998. Services and strategies for helping distressed communities in Oregon, Exhibit B, September, 1998.

The Oregon Economic Development Department maintains a list of economically distressed counties and cities on their web site: http://www.econ.state.or.us/distarea.htm



Reliability of Data

Timber-dependent counties were identified using a “forest products specialization ratio” calculated from Oregon Employment Department data. For each county, the payroll was calculated for three standard industrial classifications representing the timber industry (SIC 08, 24, and 26), and then divided by the total county payroll. This percentage was then divided by the state percentage, calculated from county totals, to give the county’s forest specialization ratio compared to the state. County totals may not match the state totals due to data omitted for confidentiality reasons.

Scale

Oregon employment and payroll data is available by county.

Recommended Action For Data Collection

None.

Definitions

The following criteria were used for timber-dependent communities (Seidel, 1993).

· Decline in timber industry employment.

· High rate of unemployment compared with the state.

· A community’s demonstration that it had suffered or was likely to suffer severe economic decline.

Selected References

Seidel, Karen.  1993.  Demographic and economic characteristics of Oregon’s timber-dependent communities. Oregon Profiles, Oregon State University Extension Service. 1 page.

USDA Forest Service, et. al., 1993. Forest Ecosystem Management: An Ecological, Economic, and Social Assessment. July 1993. Also known as the FEMAT Report. USDA Forest Service, Pacific Northwest Region, Portland, OR.

INDICATOR 47:  Area and percent of forest land used for subsistence purposes. tc "INDICATOR 47:  AREA AND PERCENT OF FOREST LAND USED FOR SUBSISTENCE PURPOSES." \l 2
Rationale

Subsistence plays important spiritual and cultural roles for many people in Oregon, including native peoples. The area and percent of forest land used for subsistence is a good indicator of the extent to which those values are provided, as compared to economic and ecological values.

Can This Indicator Be Quantified

This indicator cannot be quantified at this time. Although many people hunt, fish, cut firewood, pick berries, and in other ways use forests to meet some of their basic needs, in general Oregon’s forests do not provide subsistence in the strict sense of the word, except in the case of Native Americans. The Native American tribes have rights to use many forest lands in Oregon for subsistence purposes such as hunting, fishing, and berry picking. It would be difficult to quantify how much Native American use occurs.

Many Oregonians, including Native Americans, use forests in various ways to supplement their diet or income, or to partially meet other basic needs. Hunting and fishing provide supplemental food for many households, but not at the subsistence level. Lots of people obtain firewood for personal and commercial use, cut young conifers for Christmas trees, and get permits to harvest a small number of trees for use as posts and poles. Also, some people pick wild edible mushrooms and wild berries, and gather decorative items such as cones and conks. The harvest of special forest products is discussed under Indicator #30; this indicator looks at the use of forests for subsistence purposes only.

Trends

Although there is little firm data on the amounts of special forest products harvested, the literature does suggest that there is a growing demand for these products. See Indicator #30 for more discussion of trends for special forest products.

Data Source and Availability

Currently, there is no data available on the amount of forest land used for tribal subsistence rights, or on the actual amount of game, fish, and special forest products collected for subsistence use.

Reliability of Data

NA.

Scale

NA.

Recommended Action For Data Collection

In order to quantify the area and percent of forest land used for subsistence, more information is needed on tribal hunting, fishing, and other subsistence-related rights.

Definitions

NA.

Selected References

NA.

Criterion 7
LEGAL, INSTITUTIONAL AND ECONOMIC FRAMEWORK FOR FOREST CONSERVATION AND SUSTAINABLE MANAGEMENT tc "CRITERION 7  LEGAL, INSTITUTIONAL AND ECONOMIC FRAMEWORK FOR FOREST CONSERVATION AND SUSTAINABLE MANAGEMENT" \l 1
Introduction tc "INTRODUCTION" \l 2
Criterion 7 and its associated indicators examine the national and state policy framework as it relates to forests. Is it a framework that can facilitate the conservation and sustainable management of forests? This criterion looks at the conditions and processes of the larger society. Although this framework is external to the forest itself, it may affect efforts to conserve, maintain, or enhance one or more of the conditions, attributes, functions, and benefits captured in criteria 1-6. No priority or order is implied in the listing of the indicators.

Oregon has over 28 million acres of forestland, mostly owned by the federal government or private landowners. Other governments own the balance (state - 898,000 acres; local governments - 146,000 acres; tribes - 416,000 acres).

Oregon’s Forest Land Base

Owner
 Thousand Acres

Federal
15,610

Private
10,872

Other Government
1,022

Total
27,504

The rules for forest lands vary, depending on who owns the forest. In general, there is one set of rules that applies to most federal forest lands in the state of Oregon, and a second set of rules that applies to private, state, and local government forest lands. Within the categories shown in the table above, there are 13 different classes of ownership, each of which potentially has different rules. These rules form a legal, institutional, and economic framework that governs the rights and responsibilities of forest landowners.

Since different sets of rules apply to different landowners, the entire framework is very complex. It is not our intent to cover every detail in this document, but to concentrate on the largest landowners and on the most important legal and institutional components that affect the greatest portion of the forest land base.

Federally managed forests comprise a majority of the forest lands in Oregon. The federal forests are managed primarily by two agencies: the national forests are managed by the U.S. Forest Service (an agency in the U.S. Department of Agriculture); and the revested O&C Railroad lands and some additional federal lands are managed by the Bureau of Land Management (an agency in the U.S. Department of the Interior). The National Park Service and the U.S. Fish and Wildlife Service are responsible for national parks and wildlife refuges in Oregon; these areas include some forests, and are managed for special environmental values.

The Oregon Forest Practices Act and the Oregon Land Use Planning Laws are the major rules affecting the rights and responsibilities of private, state, and local government landowners.

A.
Extent to which the legal framework (laws, regulations, guidelines) supports the conservation and sustainable management of forests, including:

INDICATOR 48: The extent to which the legal framework clarifies property rights, provides for appropriate land tenure arrangements, recognizes customary and traditional rights of indigenous peoples, and provides means of resolving property disputes by due process. tc "INDICATOR 48:  THE EXTENT TO WHICH THE LEGAL FRAMEWORK CLARIFIES PROPERTY RIGHTS, PROVIDES FOR APPROPRIATE LAND TENURE ARRANGEMENTS, RECOGNIZES CUSTOMARY AND TRADITIONAL RIGHTS OF INDIGENOUS PEOPLES, AND PROVIDES MEANS OF RESOLVING PROPERTY DISPUTES BY DUE PROCESS" \l 2
Rationale

The four components of Indicator #48 are based on a set of assumptions: stable property rights are essential for sustainable forest management; property rights reflect a society’s values; property rights are evolutionary; and property rights are determined by means of due process.

Evaluation

Legal framework for non-federal forest lands — property rights, land tenure arrangements, resolving property disputes

For the sustainability of forests and other natural resources, the relevant property rights include the ability to: exclude or control access to land; dispose, alienate, or transfer title to the land; manage or manipulate the land and its resources; use, withdraw, consume, or transform the resources on the land; and enjoy the land. In the United States, property rights are protected by due process (the administration of law in the courts of justice) and restricted by the state’s police powers. Each level of government also maintains powers of taxation, eminent domain, and escheat. Judicial case law and its interpretation are the most important legal sources on property rights, land tenure arrangements, and methods for resolving property disputes.

The private property rights of forest landowners reside with the corporations, individuals, or local governments that own the forests. The Oregon Forest Practices Act (FPA), a set of state rules and regulations administered by the Oregon Department of Forestry, regulates commercial forest activities such as timber harvesting and road building on these lands, in order to protect resources and long-term site productivity.

Oregon’s land use laws regulate changes in land use on forest lands. These laws are administered by the Department of Land Conservation and Development, which is a state agency, and also by local governments. The land use laws, which directly affect property rights, aim to achieve sustainable development through a system of 19 statewide planning goals. These goals include one for forest lands. Goal 4 is: “To conserve forest lands by maintaining the forest land base and to protect the state's forest economy by making possible economically efficient forest practices that assure the continuous growing and harvesting of forest tree species as the leading use on forest land consistent with sound management of soil, air, water, and fish and wildlife resources and to provide for recreational opportunities and agriculture.” State law requires each county to have a comprehensive land use plan and zoning ordinances that implement the goals, as well as administrative rules that further define how to achieve the goals.

Legal framework for non-federal forest lands — rights of indigenous peoples

Some tribal lands are held in trust by the federal government for the tribe. In Oregon, the tribal lands held in trust are exempt from state regulation, and the Forest Practices Act and state land use laws do not apply to these trust lands. Other tribal lands, which are not held in trust by the federal government, may or may not be exempt from the Forest Practices Act.

In some cases, there are privately owned forest lands contained within a reservation. The Forest Practices Act may or may not apply to these private lands, depending on whether the reservation is considered to be “open” or “closed.” Several factors determine this status, including the degree to which non-members of the tribe are excluded from the reservation. If the reservation is closed, the Forest Practices Act does not apply to private lands within the reservation. If the reservation is open, the Forest Practices Act very likely applies to the private lands.

Legal framework for federally managed forests — property rights

The federal government holds the property rights for federally managed forests, and acts in the interest of all citizens of the United States in managing these forests. These property rights are significantly modified by a number of rights and privileges granted by the Constitution and federal law. For example, the states have the right to manage game animals and fish on the federal forest lands, including the right to enforce state laws on hunting, fishing, and trapping, on federal lands.

The Clean Water Act, the Coastal Zone Management Act, and some other federal laws require compliance and/or coordination with standards and programs established by states. Other federal laws ensure reasonable citizen use and access to mineral resources on federal land. The federal land management agencies use a variety of long-term and short-term contracts and permits to sell timber and other forest resources, when these sales are consistent with land management plans

Legal framework for federally managed forests — land tenure arrangements

The federally managed forests have a secure, stable land tenure. In other words, these forests are fairly certain to remain under federal ownership and management in the foreseeable future. Some land exchanges are made with other landowners for resource or management reasons, but the exchanges are for land of equal or greater value. Some purchases are also made, but these have been rare in recent years. In the 1980s, proposals surfaced for the large-scale transfer of federal lands to private ownership, but a transfer is not considered likely now.

Legal framework for federally managed forests — rights of indigenous people

In Oregon, the Native American tribes signed treaties with the federal government at different times in the last half of the nineteenth century. In exchange for their lands, the tribes were guaranteed many rights of access and use on federally managed lands, and some rights of access and use on state and private lands. These rights, particularly rights related to fishing, have been upheld by the courts and federal policies in recent years.

Some of the Native American tribes in Oregon own forest lands. The Confederated Tribes of the Warm Springs and the Umatilla Tribe have reservations with large areas of forests. Other tribes, including the Siletz and Grande Ronde, own smaller forested areas. There are currently several proposals, some formal and some draft, to re-establish forested reservations for other tribes, including the Coquille and the Klamath. The property rights on reservations are comparable to private land property rights, not to rights on federal or state lands.

INDICATOR 49: The extent to which the legal framework provides for periodic forest-related planning, assessment, and policy review that recognize the range of forest values, including coordination with relevant sectors. tc "INDICATOR 49:  THE EXTENT TO WHICH THE LEGAL FRAMEWORK PROVIDES FOR PERIODIC FOREST-RELATED PLANNING, ASSESSMENT, AND POLICY REVIEW THAT RECOGNIZE THE RANGE OF FOREST VALUES, INCLUDING COORDINATION WITH RELEVANT SECTORS" \l 2
Rationale

This indicator examines how a society plans for the use of forest resources and assigns specific values to alternative uses of those resources. Without planning and assessment, sustainable management is less likely.

Evaluation

Legal framework for non-federal forest lands — planning, assessment, and policy review

On private, state, and local government forest lands, planning for forest conservation and sustainability is done through Oregon’s land use planning laws. Under this system, land is zoned locally to meet goals set at the state level (see Indicator #48). The Oregon Legislature has established laws that govern permitted uses on forest land, and reexamines these laws biennially. These laws are carried out through county comprehensive plans and ordinances, which in turn are reviewed periodically on a five- to ten-year cycle.

Oregon’s land use planning system protects forest land from development or conversion to urban uses. The system of state laws and local zoning ordinances tightly control the division of forest land into small parcels, development for residential purposes, and other land uses that might conflict with sustainability of forest values (OAR 660-06-026).

Legal framework for federally managed forests — planning, assessment, and policy review

Forest planning is required by law for federal forests. The National Forest Management Act (NFMA) prescribes the planning requirements for the national forests. The Federal Land Policy and Management Act (FLPMA) sets the requirements for the BLM’s resource management plans. Another law, the Forest and Rangeland Renewable Resources Planning Act (RPA) requires federal agencies to assess the overall condition of federal, state, and private forests, at regular intervals. Finally, the National Environmental Policy Act (NEPA) requires that federal agencies evaluate the environmental impacts of all federal plans and projects, including all federally funded projects.

INDICATOR 50: The extent to which the legal framework provides opportunities for public participation in policies and decisions related to forests, and supports public access to information. tc "INDICATOR 50:  THE EXTENT TO WHICH THE LEGAL FRAMEWORK PROVIDES OPPORTUNITIES FOR PUBLIC PARTICIPATION IN POLICIES AND DECISIONS RELATED TO FORESTS, AND SUPPORTS PUBLIC ACCESS TO INFORMATION" \l 2
Rationale
Forests may be managed more sustainably if people have a chance to influence and support plans for forest management. Public participation can foster political support for sustainable management.

Evaluation

Legal framework for non-federal forest lands — public participation, public access to information

Public conservation policies on private forest lands are set through Oregon’s land use planning laws. The very first goal in these laws is the Citizen Involvement Goal, and it requires state and local governments to provide opportunities for public input on all decisions affecting land zoned for forest uses, and input on policies governing the permitted or conditional uses allowed on the land. The public must have the opportunity to be involved in all phases of the planning process, including the preparation of local plans, any revisions, and implementation measures. Under this law, governments must make the technical information necessary to reach policy decisions available to the public in a simplified, understandable form. State and local governments must also assist people in interpreting and effectively using the technical information available.

The Oregon Board of Forestry is a seven-member citizen board empowered by the Oregon legislature to supervise all matters of forest policy within the jurisdiction of the state of Oregon.  Its mission is to “provide aggressive leadership in developing forest policy and programs that ensure the application of enlightened management to all public and private forest lands in Oregon.”  Public participation and awareness of the boards activities and decisions is mandated by ORS 192.610-690.  The board and all other public entities are required to hold open meetings with advance notice to the public and to provide transcripts of such meetings upon request.

The state uses a variety of methods to encourage public participation in the Oregon Forest Practices Act. The Oregon Department of Forestry uses an open, collaborative, public involvement process when revisions to forest practice rules are being considered, or when monitoring studies are developed to measure the effectiveness of forest practice rules. Citizens are also encouraged to participate in regional forest practice committee meetings, other advisory group meetings, and public hearings on the development of forest practice rules and regulations. The Department of Forestry is legally mandated to hold public hearings when new forest practice rules and regulations are being proposed.

Legal framework for federally managed forests — public participation

The forest planning laws described under Indicator 49 require that federal land management agencies include public participation as a central component in their planning processes. The federal agencies, such as the U.S. Forest Service and Bureau of Land Management (BLM), have made extensive, ongoing efforts to share information with the public, hear the public’s concerns, and get public input on both forest plans and specific projects.

Legal framework for federally managed forests — public access to information

Federal agencies are subject to the national Freedom of Information Act, which makes almost all information that the agencies have available to the public on request, with only a few, specific exceptions. The information must be made available at no cost, or for minimal expense as required for copying and other costs, to anyone who inquires.

INDICATOR 51: The extent to which the legal framework encourages “best practices” codes for forest management. tc "INDICATOR 51:  THE EXTENT TO WHICH THE LEGAL FRAMEWORK ENCOURAGES “BEST PRACTICES” CODES FOR FOREST MANAGEMENT" \l 2
Rationale

“Best practices” management codes are designed to encourage appropriate forest management practices, which are ultimately the key factor in forest sustainability. The codes are written guidelines that prescribe specific forest management actions, and may be regulatory, quasi-regulatory, or voluntary. In all cases, the intent of “best practices” codes is to ensure forest sustainability.

Evaluation

Legal framework for non-federal forest lands — “best practices” codes

The state of Oregon legally mandates that private forest owners and local governments follow best practices codes in managing their forest lands. The state develops and enforces these codes through the administration of the Oregon Forest Practices Act. For privately owned forest land, the state of Oregon’s public policy is to encourage economically efficient forest practices that assure the continuous growing and harvesting of forest tree species and the maintenance of forest land for such purposes as the leading use, consistent with sound management of soil, air, water, fish and wildlife resources, and scenic resources within visually sensitive corridors, in order to assure the continuous benefits of those resources for future generations.

Legal framework for federally managed forests — “best practices” codes

For the federal forest management agencies, national best practices codes are identified in their manuals, handbooks, and other professional guidance. In addition, each national forest and BLM district has developed a set of management standards and guidelines appropriate to the specific sites and conditions on those units. These standards and guidelines are consistent with national standards, cover a wide array of resources, and are included as a central part of the land and resource management plans developed by the administrative units (as discussed under Indicator #49).

INDICATOR 52: The extent to which the legal framework provides for the management of forests to conserve special environmental, cultural, social, and/or scientific values. tc "INDICATOR 52:  THE EXTENT TO WHICH THE LEGAL FRAMEWORK PROVIDES FOR THE MANAGEMENT OF FORESTS TO CONSERVE SPECIAL ENVIRONMENTAL, CULTURAL, CULTURAL, SOCIAL AND/OR SCIENTIFIC VALUES" \l 2
Rationale

Laws and administrative regulations provide for some areas to be protected based on their social, cultural, ecological, and environmental values. The federal legal framework enables federal, state, tribal, and local government agencies, as well as private landowners, to designate and conserve special areas. State law provides for forest land to managed for its greatest permanent value, meaning healthy, productive, and sustainable forest ecosystems that over time and across the landscape provide a full range of social, economic, and environmental benefits to the people of Oregon.  These benefits include, but are not limited to, sustainable and predictable production of forest products, properly functioning aquatic habitats, habitats for native wildlife, and recreation. Also, non-governmental organizations, including the Nature Conservancy, can and do purchase land for the purpose of conserving it.

Evaluation

Legal framework for non-federal forest lands — conserve special values

Under Oregon’s land use planning system (Goal 5), local governments are required to inventory and plan for the conservation of important cultural and natural resources. Some of the resources protected include open spaces, groundwater, historic areas, cultural areas, ecologically and scientifically significant natural areas, and fish and wildlife habitats. Oregon’s Forest Practices Act supersedes the land use laws in the regulation of forest operations. Outside urban growth boundaries, local governments cannot regulate how timber harvest operations are conducted, but they can prohibit timber harvest on sites identified as needing protection under Goal 5.

The FPA protects air, water, soil, and fish and wildlife resources on forest lands. For most non-federal forest lands in Oregon, the FPA is the exclusive authority for regulating forest practices. However, in some cases, other state agency regulatory programs apply to certain aspects of forest operations, in order to address special environmental and cultural values. Examples of other regulatory programs include the Oregon State Scenic Waterways Act, the Willamette River Greenway, State Historic and Archaeological Site Preservation, Wetlands Coordination, and the Fill and Removal Act. To ensure that these other programs achieve their goals, the Board of Forestry and Department of Forestry are required to coordinate the FPA program with other agency programs, as may be required by the Oregon Legislature or established by intergovernmental agreement.

Legal framework for federally managed forests — conserve special values

On federally managed forests, the land and resource management plans identify sites with special environmental, cultural, and scientific values. Areas may be designated with a special land allocation, such as “wilderness,” “research natural area,” “areas of environmental concern,” “wild and scenic river,” or “historic district.” Some of these designations require Congressional approval; other designations may be made by the management plans. The management plans may also classify some areas as riparian reserves, cultural resource sites, special wildlife sites, and other classifications that protect specific values. For all the specially designated areas, management plans provide guidance to protect and enhance these areas, and significantly constrain management activities and resource extraction in these areas.

B.
Extent to which the institutional framework supports the conservation and sustainable management of forests, including the capacity to accomplish various objectives.

INDICATOR 53: The extent to which the institutional framework supports the capacity to provide for public involvement activities and public education, awareness, and extension programs, and make available forest related information. 

tc "INDICATOR 53:  THE EXTENT TO WHICH THE INSTITUTIONAL FRAMEWORK SUPPORTS THE CAPACITY TO PROVIDE FOR PUBLIC INVOLVEMENT ACTIVITIES AND PUBLIC EDUCATION, AWARENESS, AND EXTENSION PROGRAMS, AND MAKE AVAILABLE FOREST RELATED INFORMATION" \l 2
Rationale
In order to participate in forest planning and support sustainable forest management, citizens must be well informed and knowledgeable about forestry issues and activities. Indicator #53 discusses the institutional framework that provides for education and public participation. This framework includes thousands of environmental groups, government agencies and services, nonprofit educational foundations, facilitation organizations, and forest products consortia.

Oregon’s public schools teach students important concepts about ecosystems, the effects of humans on ecosystems, and ecosystem management. For example, the state teaching and learning standards for the grade 10 certificate of initial mastery include the following benchmarks.

Students will:

· Predict outcomes of changes in resources and energy flow in an ecosystem.

· Explain how humans modify ecosystems as a result of population growth, technology, and consumption.

· Describe the potential impact of human-caused changes on an existing ecosystem, and explain how environmental management can be used to minimize damage to the ecosystem.

· Explain how a species, other than humans, can impact an ecosystem.

· Use conceptual models to predict natural events. For example, students will use a model of ecological succession to predict future changes in a forest ecosystem.

Many school districts include environmental education as part of their curriculum. Some schools have an active “outdoor school” program as part of their educational experience.

Evaluation

Institutional framework for non-federal forest lands — public involvement

Many environmental and industry groups offer public involvement and educational opportunities. In addition, the Oregon Forest Resources Institute (OFRI) was created by the Oregon Legislature in 1991 to improve public understanding of the state’s forest resources. OFRI provides information on Oregon’s forest practices and forest products, and encourages sound forest management. The institute is funded by a tax on forest product producers. OFRI’s goals are to educate the public about how Oregon’s forests can be managed to sustain communities and protect the environment, to increase collaboration on forest management decisions in Oregon, and to provide information about today’s science-based forestry and modern wood products manufacturing.

Institutional framework for federally managed forests — public involvement
For the management of public forests to be truly sustainable, the federal agencies’ goals and methods must be consistent with the perceptions and wishes of the public. Therefore, it is essential that the public have opportunities to learn about, comment on, and participate in management of the federal forests.

The public participates in the management of federal forests not only through the planning process (as discussed under Indicator #50), but in a variety of other ways as well. The NEPA process requires that the public be informed about most proposed projects on federal forests, and that the public have the chance to review project design and the assessment of environmental effects. In addition, there is an administrative appeal process through which a citizen or group can have the project or plan reviewed at a higher level within the managing agency.

In addition to the public’s ability to review and question federal agency actions, many citizens participate in the management of federal forests through a wide variety of volunteer programs — contributing their time and effort to host recreation sites, provide information, maintain and build facilities, and assist in studies.

Institutional framework for non-federal forest lands — public education
There are a number of ways that federal agencies assist state and local education programs with information about the environment, forests, and forest management. This assistance includes model curricula, training materials, and instructor training.

Institutional framework for non-federal forest lands — extension programs
The federal government also has programs that are dedicated to sharing knowledge about good forest practices with non-federal forest managers and owners. The U.S. Department of Agriculture’s Cooperative Extension Service assists in personnel and programs to enable state land-grant universities to share knowledge with landowners and forest managers. In Oregon, the federal forests facilitate this transfer of information and technology by providing sites for experiments and demonstrations of new practices. The federal forest management agencies work closely with the Oregon Department of Forestry to reach out with new information.

In Oregon, one of the County Extension Service’s goals is, “to get practical information to people who need it, when they need it.” The agency has a series of 90 instructional brochures available that deal with forestry related topics. General topics include: management planning, forest measurements, reforestation, stand management, forest protection, logging, marketing forest products, multiple use, business management, and kinds of assistance. The Extension Service also has instructional material on pesticides, insect pests, and soil and water. Each county has an extension office, and materials can be ordered via phone, fax, mail, or the World Wide Web (WWW.)

Institutional framework for non-federal forest lands — information

A variety of publications have information on sustainable forest objectives, techniques, and benefits. The U.S. Forest Service’s experiment stations provide a number of research and technology publications, as well as providing a cadre of internationally recognized experts. Also, the professional staff of the federally managed forests often provide their expertise to other forest landowners on a more informal basis.

A broad range of environmental, forest industry, professional society, and public interest groups provide information about sustainable forestry issues. The list includes, but is not limited to: the American Forest & Paper Association, the Nature Conservancy, the Sierra Club, the Audubon Society, Oregon Trout, the Pacific Rivers Council, the Northwest Forestry Association, the Oregon Natural Heritage Program, Oregon State University College of Forestry, the Society of American Foresters, and the World Forestry Center.

Trends

Environmental education and teacher training programs have been increasing since the early 1970s. Public information kiosks, literature, guided nature walks, and public awareness tours of state, federal, and industrial forest lands have been increasing since the early 1990s.
INDICATOR 54: The extent to which the institutional framework supports the capacity to undertake and implement periodic forest-related planning, assessment, and policy review process, including cross-sectional planning and coordination. tc "INDICATOR 54:  THE EXTENT TO WHICH THE INSTITUTIONAL FRAMEWORK SUPPORTS THE CAPACITY TO UNDERTAKE AND IMPLEMENT PERIODIC FOREST-RELATED PLANNING, ASSESSMENT, AND POLICY REVIEW PROCESS, INCLUDING CROSS-SECTIONAL PLANNING AND COORDINATION" \l 2
Rationale
This indicator examines the institutional framework that supports the legal requirements for assessment and planning on forest lands in the United States. The institutional framework is necessary for the laws on planning to be properly implemented.

Evaluation

Institutional framework for non-federal forest lands — planning, assessment, and policy review
The Oregon Board of Forestry is the major policy-making body for private and state forest lands. Approximately every five to ten years, the Board of Forestry engages in a planning process to develop forest policies for the state. In its document, The Forestry Program for Oregon, the board sets down its vision and values for the conduct of forestry in the state, and sets objectives to achieve that vision. The Oregon Department of Forestry has the responsibility for implementing programs to achieve these objectives. To prepare for a new FPFO, the board directs the department to assess the conditions of Oregon’s forests. These assessments are used as background to develop or change policy directions for the state.

These policies are developed for the individual state forests in long-range management plans.  Past long-range plans were primarily based on timber management and were updated every six years. Recent forest management plans are much more extensive and address all forest resources. Resource specialists from a range of disciplines and from several agencies contribute to the plans. Habitat management for fish and wildlife species plays a prominent role in forest management plans, and this involves consultations with the U.S. Fish and Wildlife Service, National Marine Fisheries Service, and Oregon Department of Fish and Wildlife (ODFW). Public involvement is an important component of the planning process, and public comments on review drafts are used as a planning resource.

Institutional framework for federally managed forests — planning, assessment, and policy review
The federal forest management agencies have expert staff members at various levels of the organization to work on assessments, planning, and policy questions. When major land and resource management plans are prepared, a team is assigned to work exclusively on that project. Teams may be located at the national forest, BLM district, regional, or state office level, depending on the scope of the plan. National forest headquarters and districts, and BLM districts, carry out the day-to-day implementation of major land and resource plans through the design of projects, the assessment of project effects, and the analysis of watersheds. These offices also evaluate the plans for consistency with national and regional policies.

INDICATOR 55: The extent to which the institutional framework includes the capacity to develop and maintain human resource skills across relevant disciplines. tc "INDICATOR 55:  THE EXTENT TO WHICH THE INSTITUTIONAL FRAMEWORK INCLUDES THE CAPACITY TO DEVELOP AND MAINTAIN HUMAN RESOURCE SKILLS ACROSS RELEVANT DISCIPLINES" \l 2
Rationale
The management practices that determine forest sustainability depend largely upon human skill and ingenuity. A wide range of disciplines and skills is necessary to achieve the goals of sustainable forest management, including not only the traditional scientific disciplines of forestry, botany, wildlife biology, and ecology, but also the social sciences of economics, anthropology, and conflict resolution.

Evaluation

Institutional framework for non-federal forest lands — human resource skills

Skills in professional disciplines are developed both through formal education and on-the-job training. These skills are maintained through direct experience working in the discipline as well as through professional societies, continuing education programs, extension landowner outreach programs, and technical/trade training and assistance programs.

Oregon’s colleges and universities offer a full range of programs designed to develop the skills necessary to manage forests for sustainability. Oregon State University offers undergraduate degree programs in fisheries and wildlife science, forest management, forest recreation resources, natural resources, forest engineering, forest products, biochemistry-biophysics, botany and plant pathology, entomology, microbiology, and zoology. Graduate degrees are also offered in forest engineering, forest hydrology, forest ecology, forest genetics, forest tree physiology, integrated forest protection, silviculture, agroforestry, and sustainable forestry. Oregon also has a system of community colleges that offer two-year technical degree programs designed to develop skills in forest-related fields such as timber management, silviculture, cruising, inventorying, harvesting, log scaling, surveying, fire control, recreation, and wildlife management.

Institutional framework for federally managed forests — human resource skills

The federal forest management agencies also need a wide range of disciplines and skills in order to manage the public forest resources sustainably. Although these agencies are reducing the number of their employees in response to smaller budgets, managers are careful to maintain a diversity of skills and professions in their workforce and to recruit professional staff with the skills needed. Cooperative education programs, which offer scholarships and internships to selected individuals, help to build a foundation for future management.

INDICATOR 56: The extent to which the institutional framework has the capacity to develop and maintain an efficient physical infrastructure, in order to facilitate the supply of forest products and services and support forest management. tc "INDICATOR 56:  THE EXTENT TO WHICH THE INSTITUTIONAL FRAMEWORK HAS THE CAPACITY TO DEVELOP AND MAINTAIN AN EFFICIENT PHYSICAL INFRASTRUCTURE, IN ORDER TO FACILITATE THE SUPPLY OF FOREST PRODUCTS AND SERVICES AND SUPPORT FOREST MANAGEMENT" \l 2
Rationale
Forests are more likely to be managed on a sustainable basis if an adequate physical infrastructure exists.

Evaluation

Institutional framework for non-federal forest lands — infrastructure
On private forest lands, the market system determines the amount of physical infrastructure developed to sustain forest management and the supply of forest products. Large markets have existed for Oregon’s wood products for many decades, and the industry is very mature. Timber companies have invested heavily in roads for access to forest land, and in the harvesting and milling capacity needed to meet the market demands for wood products. Over the last decade, the state’s total milling capacity has decreased in response to the reduced amount of timber supplied from Oregon’s forests. Competition for raw materials has left Oregon with very efficient wood products operations.

Public, non-federal forest lands, such as state forests and state parks, are managed for multiple objectives. Physical infrastructure has been developed to provide for multiple values including timber production, wildlife management, and recreation. On Oregon’s state lands, infrastructure includes a well-developed state park system with visitor centers and many campgrounds, and additional campgrounds and hiking trails on state forests.

Institutional framework for federally managed forests — infrastructure

The federally managed forests have a well-developed infrastructure for the delivery of forest goods and experiences, and for the management of the forests. Roads, radio communications, work stations, and recreational facilities are well developed through much of the federal forests in Oregon. These forests also have an extensive system of hiking trails, thousands of acres of wilderness, and a system of wild and scenic rivers.

However, as resource extraction becomes less important on these forests, some of the infrastructure, particularly roads, culverts, and bridges, may be decommissioned.

INDICATOR 57: The extent to which the institutional framework has the capacity to enforce laws, regulations, and guidelines. tc "INDICATOR 57:  THE EXTENT TO WHICH THE INSTITUTIONAL FRAMEWORK HAS THE CAPACITY TO ENFORCE LAWS, REGULATIONS, AND GUIDELINES" \l 2
Rationale
Laws and regulations must be enforced in order to be effective. The greater the extent of enforcement for laws and regulations related to forest conservation and sustainable management, the more likely it is that forests will be managed on a sustainable basis.

Evaluation

Institutional framework for non-federal forest lands — enforcement of laws, regulations, and guidelines
The Oregon Department of Forestry has 54 forest practices foresters located throughout the state to administer and enforce the forest practice rules. These rules set the specific standards and requirements that operators must follow to meet the Forest Practices Act. Whenever a forest practices forester determines that an operator has committed a violation of the forest practice rules, the forester may issue a citation and an order to cease further violation to the operator. If resource damage can be repaired, a repair order is also issued. The department may then assess a civil penalty or pursue criminal prosecution for any violation described in statute or rule. The amount of civil penalty per violation is determined by formulas specified in the administrative rules.

Institutional framework for federally managed forests — enforcement of laws, regulations, and guidelines

The federal forest management agencies have their own law enforcement officers to enforce laws and federal regulations. In addition, they have cooperative agreements with many county sheriffs’ departments, in order to get assistance with patrols and enforcement. Federal law allows citizens to sue the federal agencies in civil actions, if they believe the agencies have not complied with laws, regulations, and land and resource management plans.

C.
Extent to which the economic framework (economic policies and measures) supports the conservation and sustainable management of forests through a variety of mechanisms.

INDICATOR 58: The extent to which investment and taxation policies and the regulatory environment recognize the long-term nature of investments in forests, and the extent to which these policies and regulations permit capital to flow in and out of the forest sector in response to market signals, non-market economic valuations, and public policy decisions, in order to meet long-term demands for forest products and services. tc "INDICATOR 58:  THE EXTENT TO WHICH INVESTMENT AND TAXATION POLICIES AND THE REGULATORY ENVIRONMENT RECOGNIZE THE LONG-TERM NATURE OF INVESTMENTS IN FORESTS, AND THE EXTENT TO WHICH THESE POLICIES AND REGULATIONS PERMIT CAPITAL TO FLOW IN AND OUT OF THE FOREST SECTOR IN RESPONSE TO MARKET SIGNALS, NON-MARKET ECONOMIC VALUATIONS, AND PUBLIC POLICY DECISIONS, IN ORDER TO MEET LONG-TERM DEMANDS FOR FOREST PRODUCTS AND SERVICES" \l 2
Rationale

In order for sustainable forest management to occur, investments in forests must be held for extremely long periods of time, compared to other types of investments. If investment, taxation, and regulatory policies do not provide stability, investors will be reluctant to commit the capital needed for sustainable forest management.

Evaluation
Economic framework for non-federal forest lands — investment and taxation policies
Oregon has three tax policies that specifically recognize the long-term nature of timber investments. Under the forest land statutes, forest landowners can pay property taxes on bare forestland values at 100% of statutory values, or defer paying property taxes on 80% of the lands value and pay a percent of harvest value when timber on these lands is harvested. This 80% deferred land tax option lowers the forest landowner’s annual property tax burden, which is particularly important to some small family forestland owners.

Small family forestland owners can enroll in another optional tax program, which calculates the annual property tax burden by capitalizing the landowner’s estimated net income from timber over the entire rotation length. Landowners who intensively manage their lands and grow more volume than is assumed in the model are able to lower their effective land assessment rate.  

Oregon also provides an income tax credit of up to 30 percent for the landowner’s cost of converting under-productive forest land to timber use and planting it with commercial forest species.  This credit has been responsible for getting old brush lands and marginal pasture lands back into producing forests for Oregon’s future.

Federal tax policies have a special estate tax provision that allows gifts of up to $1.2 million per person when forest lands and timber are involved. This policy can reduce estate taxes on forest land; otherwise, people who inherit forest land might harvest the timber prematurely in order to pay the estate taxes. There is also a federal tax credit of 10 percent for reforestation costs, and capital gains treatment is allowed for timber harvests.

Economic framework for non-federal forest lands — regulatory environment

People value forest lands for more than just timber. These other values include recreation, scenic qualities, and clean water. Society has increased its demands for these other forest values in recent years. The forest products industry and non-industrial landowners have been active partners as the state of Oregon has made changes to the Forest Practices Act, Oregon’s land use planning laws, and other environmental laws governing forestry, in order to meet the public’s demands for other forest values. It is still unknown whether or not the pace of legal change has caused capital to flow away from forest investments, or caused investors to demand higher rates of return from forestry investments.

Economic framework for federally managed forests — investment and taxation policies

In order for sustainable forest management to occur, capital investments must be made in forests. For federally managed forests, the necessary money has come from the nation’s treasury. The amount of money has been based, both directly and indirectly, on funds produced by the sale of timber and other resources. As the level of timber harvest is reduced on federal forests in order to meet wildlife and environmental goals, the amount of funds available for reinvestment in forest management has also been reduced.

This source of funding will be problematic in the future. One alternative is to get increased funding from the general treasury; however, these requests must compete with many other public needs. Another alternative, investment from the private sector, is unlikely without significant guarantees that investors will recoup their investment with profit.

INDICATOR 59: The extent to which the economic framework supports non-discriminatory trade policies for forest products. tc "INDICATOR 59:  THE EXTENT TO WHICH THE ECONOMIC FRAMEWORK SUPPORTS NON-DISCRIMINATORY TRADE POLICIES FOR FOREST PRODUCTS" \l 2
Rationale
Trade policies such as import and export laws, tariffs, and other regulations can affect the forest products industry, and therefore the sustainable management of forests. Non-discriminatory trade policies for forest products can limit artificial deterrents to sustainability and promote efficiencies among producers by providing equal opportunities in the marketplace.

Evaluation

Over the past several decades, timber processing industries in the United States have supported open trade in manufactured products. This support was reflected in the federal government’s positions in both the Tokyo and Uruguay rounds of GATT negotiations. At the conclusion of the Uruguay Round, the tariffs were zero or near zero for the imports of logs, lumber, plywood, and pulp and paper products into the United States. The terms of the U.S.-Canadian Free Trade Agreement and, later, the North American Free Trade Agreement (NAFTA), are further evidence for the federal government’s support of non-discriminatory free trade policies.

However, there are exceptions, and these include the terms of the Forest Resources Conservation and Shortage Relief Act of 1990, as amended (FRCSRA); the final rule of the USDA Animal and Plant Health Inspection Service on the importation of logs, lumber, and other non-manufactured wood articles (referred to here as the “APHIS restriction”); and the terms of the 1996 softwood lumber agreement between the government of the United States of America and the government of Canada (referred to here as the “softwood lumber agreement”).

In general, the FRCSRA prohibits the export of unprocessed logs from federal lands in the contiguous United States west of the 100th meridian. This law continues and refines the existing federal policy that restricts the export of unprocessed timber harvested from federal lands in the western United States. The state of Oregon has passed similar laws prohibiting exports from state-owned lands. The practice of substitution, defined as buying federal or state timber for processing while exporting logs grown on the company’s own lands, is also prohibited.

The general intent of the APHIS restriction is to protect the domestic timber resource in the United States from the introduction of unwanted pests that could damage the resource. The implementing rules and regulations describe in detail the acceptable treatments and handling procedures for imported logs or wood products. Current rules exempt Canada, and Mexican states that border the United States, from the terms of the restriction.

The softwood lumber agreement caps Canadian tax-free exports to the United States at 14.7 billion board-feet annually, 9 percent below the record 16.2 billion board-feet in 1995. The agreement contains a provision for an export tax of $50 per 1,000 board-feet for the first 650 million board-feet above the 14.7 billion board foot level, and $100 per thousand board-feet for amounts beyond 15.35 billion board feet. Exports from the maritime provinces, Manitoba, and Saskatchewan are exempt from the terms of the agreement.

D. Extent to which the economic framework provides the capacity to measure and monitor changes in the conservation and sustainable management of forests.

INDICATOR 60: The availability and extent of up-to-date data, statistics, and other information important to measuring or describing indicators associated with criteria 1-7. tc "INDICATOR 60:  THE AVAILABILITY AND EXTENT OF UP-TO-DATE DATA, STATISTICS, AND OTHER INFORMATION IMPORTANT TO MEASURING OR DESCRIBING INDICATORS ASSOCIATED WITH CRITERIA 1-7" \l 2
Rationale
Forests are more likely to be managed on a sustainable basis if relevant forest information is up-to-date and easily available to decision-makers, forest managers, and the general public. Better knowledge will lead to better decisions at all levels of forest management. The following evaluation looks at the availability and extent of information for all seven criteria in this report.

Evaluation

Availability and extent of information for Criterion 1

Data from classified satellite imagery is used to describe indicators 1 through 5, which address ecosystem diversity. This data is currently available for most of the state. Data for indicators 6 through 9, which address species and genetic diversity, is incomplete and limited to small geographic areas.

Availability and extent of information for Criterion 2

Data has been collected for many years that describes the ability to maintain the productive capacity of forests (indicators 10 through 14), but it has been targeted to timber production. Data is not available on the production and removal of forest products other than timber.

Availability and extent of information for Criterion 3

Some information about ecosystem health is available from the U.S. Forest Service’s forest health monitoring program. However, there is little information available that would make it possible to compare current conditions with the range of historic conditions.

Availability and extent of information for Criterion 4

Many scientific studies have been conducted on the condition of soil and water resources, but the data needed to describe these resources over large areas has not been collected in a systematic way. Thus there is limited information to answer the indicators.

Availability and extent of information for Criterion 5

Biomass and carbon storage can be estimated for commercial timber land from existing plot data, but data is limited for other lands.

Availability and extent of information for Criterion 6

In general, data is available to quantify economic values, but is limited for social values.

Trends

A troubling trend is that we are becoming data-rich and knowledge-poor. For example, with the increase in the number of satellites and the improvements in the resolution of satellite images, we have vast quantities of raw digital data. However, there is very limited funding for analyzing, interpreting, and classifying the data.

INDICATOR 61: Scope, frequency, and statistical reliability of forest inventories, assessments, monitoring, and other relevant information. tc "INDICATOR 61:  SCOPE, FREQUENCY, AND STATISTICAL RELIABILITY OF FOREST INVENTORIES, ASSESSMENTS, MONITORING, AND OTHER RELEVANT INFORMATION" \l 2
Rationale
This indicator assumes that better quality forest information increases the likelihood that forests will be managed on a sustainable basis. Without adequate data, trends cannot be detected nor impacts estimated.

Evaluation

Two major programs provide statistically reliable inventory and health monitoring data for the forests of Oregon. These programs are described below.

Forest Health Monitoring (FHM) Program

The FHM is a national program established in 1990 by several federal and state agencies. Its mission is to monitor, make assessments, and report on the long-term status, changes, and trends in the health of the nation’s forest ecosystems. The FHM is managed by the U.S. Forest Service, in cooperation with the Oregon Department of Forestry, the U.S. Environmental Protection Agency, and the Bureau of Land Management. FHM is comprised of four interrelated activities, as described below.

Annual monitoring — This part of the program covers all forest lands regardless of ownership. The program has established a series of plots on which environmental indicator measurements are made annually. Also, the program has a survey component that surveys insects, diseases, and other stresses on forests. The purpose of annual monitoring is to collect information on the condition of forest ecosystems, estimate current conditions, and detect changes in those conditions over time.

The annual monitoring uses a sampling design based on a hexagonal grid, with grid centers seventeen miles apart. Four plots, each one approximately sixty feet in diameter, are located around the center of each hexagonal grid. Forested plots are measured on a four-year cycle. When the program started in Oregon, measurements were taken on all plots. In following years, a specified one-fourth of the total plots were measured each year. In addition, one-third of the plots measured in the previous year were measured. This protocol continues to be followed.

Evaluation monitoring — This part of the program examines the extent, severity, and probable causes of undesirable changes in forest health that have been identified by the annual monitoring activities. It then proposes management alternatives and follow-up research needs.

Intensive site ecosystem monitoring — This part of the program monitors a set of key indicators in depth, in order to collect detailed information on key components and processes in forest ecosystems.

Research on monitoring techniques — This part of the program is basic research specifically designed to improve the other three monitoring activities.

FHM data and reports will be available on the World Wide Web (WWW). Data quality, statistical reliability, and availability are guided by the following goals: assure that the data are of the highest quality possible, maintain records of changes to the data, assure that FHM scientists have access to the data as soon as possible, and make the data available to users both within the project and outside the FHM group.

Forest Inventory and Analysis Program

The Forest Inventory and Analysis program, initially known as the Forest Survey, was conceived many years ago when Congress acknowledged the need for information about the supply and condition of the nation’s natural resources. The Organic Act of 1897, which established the national forests, included provisions for the inventory and management of these lands. Later, the Forestry Research Act (McSweeney-McNary) of 1928 directed the Secretary of Agriculture to: “…make and keep current a comprehensive inventory and analysis of the present and prospective conditions of and requirements for the renewable resources of the forest and rangelands of the United States…” The Forest and Rangeland Renewable Resources Research Act of 1978, which replaced the earlier Forestry Research legislation, repeated the amendment contained in the earlier law.

Forest Inventory and Analysis (FIA) is an ongoing program. Its objective is to periodically determine the extent, condition, and volume of timber, growth, and depletions of the nation’s forest land. This kind of up-to-date information is essential to frame realistic forest policies and programs. The U.S. Forest Service regional experiment stations conduct these inventories and publish summary reports for individual states. Forest inventories in Oregon are done by the Pacific Northwest Research Station (PNW) through the Pacific Resource Inventory, Monitoring, and Evaluation Program (PRIME).

Every five years, the U.S. Forest Service assesses the nation’s resources. PRIME’s resource data is combined with similar data from other U.S. Forest Service research stations and the national forest system. The combined data is the primary source of information for this extensive analysis. Changes in land area, ownership, and resource condition are studied. Analysts use PRIME data to identify and interpret trends in the quantity and quality of natural resources.

PRIME maintains a permanent grid of field plots across the Pacific Coast states. After a plot is established on the ground, field crews return once every ten years to re-measure trees, understory vegetation, and other resource attributes. Data gathered on these plots is combined with data collected by analyzing aerial photographs, satellite imagery, and map layers within Geographic Information Systems (GIS).

PRIME manages a comprehensive database that contains both current and past resources data. This database is available to the public and serves as a primary source of forest and range information.

When a field crew visits a plot, measurements are taken on:

· trees (including growth, health, mortality, and harvest)

· snags, standing dead — size, use, and decay

· understory vegetation, shrub, herb, and grass species

· coarse woody debris, down dead wood

· crown cover

· stand history

· soils, aspect, slope, land forms

PRIME regularly summarizes, analyzes, and publishes resource materials, which are available to the public. Examples of data in reports include:

· forest area by forest type and stand size

· timber volume by species and diameter class

· changes in area and volume over time

· tree growth and mortality

· biomass estimates

Forest Inventory and Analysis data is only collected on non-federal forest lands. To provide a complete view of forest lands, FIA data must be combined with other inventory data taken on U.S. Forest Service and BLM lands.

Inventory data are available through the National FIA Data Base Retrieval System at http://srsfia.usfs.msstate.edu/scripts/ew.htm.

INDICATOR 62: Compatibility with other countries in measuring, monitoring, and reporting on indicators. tc "INDICATOR 62:  COMPATIBILITY WITH OTHER COUNTRIES IN MEASURING, MONITORING, AND REPORTING ON INDICATORS" \l 2
Rationale
The criteria and indicators of sustainable forest management used in this report were developed through consensus, and reflect a global sense of the meaning of forest conservation and sustainable forest management. The better that this report can fit into the global context, the more likely that the report will be useful in interpreting the degree of forest sustainability in the state of Oregon.

Evaluation

In order for state assessments of forest sustainability to be combined into a larger report that examines regional or national conditions, compatible data sets must be used for each indicator in the state reports. However, as the scale of assessment gets smaller (i.e., the state level rather than the national level), there is a greater desire to have more detailed data sets, in order to answer locally important questions. But detailed data sets are very expensive, and there is not enough money to collect detailed data everywhere.

Hence, there is an inherent conflict between collecting data for state reports and for national reports. On one hand, consistent protocols should be followed at all levels, in order to ensure that data is collected the same way at all levels, for consistency in results. On the other hand, there needs to be some flexibility built into the way that indicators are measured, so that local issues can be addressed. The question of compatibility between state and national levels needs further thought and a consensus-building process.

Oregon is one of the first states to use the sustainable management criteria and indicators to describe its forest conditions. We have borrowed heavily from the national First Approximation Report and used consistent data where we felt it was adequate to describe local conditions and issues. However, we have deviated from the protocols of the national report, both when data was not available, and when more detailed data was available.

E.
Capacity to conduct and apply research and development aimed at improving forest management and the delivery of forest goods and services.

INDICATOR 63: Development of the scientific understanding of forest ecosystem characteristics and functions. tc "INDICATOR 63:  DEVELOPMENT OF THE SCIENTIFIC UNDERSTANDING OF FOREST ECOSYSTEM CHARACTERISTICS AND FUNCTIONS" \l 2
Rationale
As a better scientific understanding of forest ecosystems develops, it is more likely that forests will be managed on a sustainable basis. This indicator evaluates the level of our scientific understanding of forest ecosystem characteristics and functions.

Evaluation

Several major research organizations in Oregon make significant contributions to the scientific understanding of forest ecosystems, and the communication and application of this knowledge. These organizations are described briefly below.

Forest Research Laboratory (FRL)

Located at Oregon State University in the College of Forestry, the FRL is the forestry research arm of the state of Oregon. It was established in 1941 by the Oregon Legislature “to aid in the economic development of the state, to develop the maximum yield from the forests, and to obtain the fullest utilization of the resource.” The five research program areas include: forest regeneration; forest ecology, culture, and productivity; protecting forests and watersheds; evaluating forest uses and practices; and wood processing and products. Research results are used by private landowners, state and federal land management agencies, wood processing firms, legislators, environmental agencies, and private nonprofit environmental organizations. The FRL’s research affects virtually all Oregonians because of the importance of forests to the state’s economy and quality of life.

Researchers at FRL made significant contributions to the Northwest Forest Plan in 1991 and the Report of the Forest Ecosystem Management Assessment Team (FEMAT) in 1987, both of which made fundamental changes in the way that federal forest lands are managed in western Oregon.

The FRL actively participates in a number of integrated programs of research with other state agencies, federal agencies, and planning councils. These programs of research are described briefly below.

Blue Mountains Natural Resources Institute (BMNRI) — The institute has a cooperative research, development, and application program to mobilize resources on management issues of the Blue Mountains in eastern Oregon.

Cooperative Forest Ecosystem Research Program (CFER) — This program is an integrative research and information exchange program that addresses issues of stand management, ecology, management of riparian areas, and biodiversity. 

Coastal Oregon Productivity Enhancement (COPE) — This program studies the management of multiple resources in the upslope forests and riparian zones in the Oregon Coast Range.

Center of Wood Utilization Research (COWUR) — This regional center focuses on developing new wood products and processing systems.

Environmental Remote Sensing Applications Laboratory (ERSAL) — The laboratory develops and applies remote sensing and Geographic Information System (GIS) technology to the study of forest lands and related natural resource problems.

Forest Photogrammetry Research Laboratory (FPRL) — The laboratory’s mission is to apply modern photogrammetric techniques to natural resource management.

Hardwood Silviculture Cooperative (HSC) — The cooperative engages in research and technology transfer on the ecology and reforestation of hardwood tree species in the Pacific Northwest.

Long-Term Ecological Research (LTER) — Located at the H. J. Andrews Experimental Forest on the Willamette National Forest, this project studies the long-term ecological relationships in managed and natural forests.

Nursery Technology Cooperative (NTC) — This cooperative researches nursery management and seedling production and performance.

Pacific Northwest Tree Improvement Research Cooperative (PNWTIRC) — This cooperative does research on genetics and tree improvement.

Sustainable Forestry (SF) — The program integrates social and biological aspects of forestry research.

Swiss Needle Cast Cooperative (SNC) — This cooperative investigates the causes and remedies for the fungus Phaeocryptopus gaeumannii, known as Swiss needle cast, in coastal Douglas-fir forests.

Tree Genetic Engineering Research Cooperative (TGERC) — The purpose of this cooperative is to improve forest tree species through genetic transformation.

Vegetation Management Research Cooperative (VMRC) — This group researches plant competition, vegetation control, and early growth of forest stands.

OSU College of Forestry, McDonald-Dunn Experimental Forest — These 14,000 acres are used for research and educational purposes. Various forest management practices are applied, evaluated, and showcased on the forest.

U.S. Forest Service Pacific Northwest Laboratory (PNW)

The PNW is part of the U.S. Forest Service’s research arm, and has offices in Portland and Corvallis, Oregon. PNW is a sponsor or a partner in many of the research programs already mentioned, such as the Blue Mountains Natural Resources Institute and the Long-Term Ecological Research program. In addition, PNW manages the 16,000-acre H. J. Andrews Experimental Forest, which is in the Cascades, east of Eugene, Oregon. PNW’s research programs are described briefly below.

Aquatic and Land Interactions

Mission: To understand how natural and human-caused processes and perturbations affect upland and riparian ecotones, water quantity and quality, aquatic habitats and biota with emphases on anadromous and resident salmonids, and stream channel characteristics at the reach, watershed, and landscape scale.

Ecosystem Processes

Mission: To improve knowledge of ecosystem processes at multiple scales for the forest sector of the Pacific Northwest, the nation, and the globe; and to develop the approaches for the application of this knowledge for resource protection, utilization, and enhancement.

Resource Management and Productivity

Mission: Increase understanding of the biology and productivity of forest ecosystems, and develop management tools and operational systems that enhance production of wood products and other resource values.

People and Natural Resources

Mission: To improve our understanding of the social and economic values by which resource management decisions are judged.

Pacific Resource Inventory, Monitoring, and Evaluation

Mission: To improve the understanding and management of Pacific Coast forest and range ecosystems by developing and applying inventory and monitoring technology to maintain comprehensive inventories and assessments of the status, trends, and prospective futures of the region’s ecosystems, their use, and their health.

Managing Natural Disturbance to Sustain Forest Health

Mission: To study the interrelation among disturbance regimes (insects, disease, fire, climate change, ungulate grazing-browsing), forest development, and resource sustainability; how land management affects these disturbances; and how management can be used to improve forest health, sustainability, and productivity.

U.S. Environmental Protection Agency (EPA)

The EPA’s Western Ecology Division of the National Health and Environmental Effects Research Laboratory is located in Corvallis, Oregon. Research is conducted at this laboratory on a wide range of issues that directly affect Oregon’s forest ecosystems. These issues include riparian and wetlands effects on water quality, effects of global climate change on forest succession, and effects of air pollutants on forests.
A representative sample of specific research studies include: Interactive Effects of Ozone and Carbon Dioxide on the Ponderosa Pine Plant/Litter/Soil System; Effects of Anthropogenic Factors on the Microbial Ecology of Plant Litter and Soil in Forested Ecosystems of the Pacific Northwest; Effects of Stress on Biosystems Associated with Plant Litter, Soil, and Rhizospheres in Pacific Northwest Forests; Effects of Elevated Carbon Dioxide and Climate Change on Forest Trees.
National Council for Air and Stream Improvement (NCASI)

NCASI is a nonprofit environmental research institute funded primarily by member dues from the wood products industry. The council is a national organization with headquarters in Research Triangle Park, North Carolina. Its West Coast Regional Center is located in Corvallis, Oregon. Many of Oregon’s wood products industries and woodland owners are NCASI members, and much of NCASI’s research is directly pertinent to Oregon’s forest ecosystems.

NCASI addresses issues such as emissions of air and water pollutants, global climate change, threatened and endangered plant and animal species, forest practice rules and guidelines, sustainable forestry, and ecosystem management. A representative sample of specific research studies include: Sediment transport distances and culvert spacing on logging roads within the Oregon Coast Mountain Range; Estimating potential impacts of timber harvesting on spotted owls using the resource selection probability function.
Trends
During the 1970s and early 1980s, funding increased dramatically for scientific research in forestry and ecological processes done by laboratories within Oregon. From the mid-1980s to the present, funding has been level with a slight downward trend in recent years.

INDICATOR 64: Capacity to develop methodologies to measure and integrate the environmental and social costs and benefits of forest management into markets and public policies; and also the capacity to reflect forest-related resource depletion or replenishment in national accounting systems. tc "INDICATOR 64: CAPACITY TO DEVELOP METHODOLOGIES TO MEASURE AND INTEGRATE THE ENVIRONMENTAL AND SOCIAL COSTS AND BENEFITS OF FOREST MANAGEMENT INTO MARKETS AND PUBLIC POLICIES; AND ALSO THE CAPACITY TO REFLECT FOREST-RELATED RESOURCE DEPLETION OR REPLENISHMENT IN NATIONAL ACCOUNTING SYSTEMS" \l 2
Rationale
If methods exist to measure the tradeoffs between environmental, social, and economic costs and benefits, then decision-makers can have a better awareness of all the consequences of policies or actions affecting forests. Increased knowledge will make it more likely that forests are managed on a sustainable basis.

Evaluation

Non-federal forest lands — methodologies to integrate environmental and social costs

Oregon does not have a system of “green accounting” and is unlikely to develop one without leadership from the federal government. The U.S. Bureau of Economic Analysis (BEA), which is part of the Economics and Statistics Administration in the Department of Commerce, has conducted an analysis to implement the United Nations system of environmental and economic accounting. In its initial work, BEA focused on mineral resources, but it has also looked at forests as national income accounts. Released in May 1994, the report was controversial to the point that Congress eliminated funding for the work, pending the results of a study currently underway by the National Academy of Sciences. This study will focus on analytical methods.

There is growing interest in including the environment in national income accounts. For this to be done in a meaningful way, there will have to be significant improvements in the underlying environmental and economic data. If the United States is to embrace methodologies for green national accounting, the Bureau of Economic Analysis will do it. The experience with BEA’s May 1994 report indicates that any movement toward green accounting will be controversial and problematic. We cannot determine the outcome of the study by the National Academy of Sciences and government reaction to it.

Federally managed forests — methodologies to integrate environmental and social costs

The NEPA process and other planning processes for federal forests (see Indicator #49) ensure that environmental costs and benefits (and to a lesser extent, social costs and benefits as well) are considered in resource plans and projects. Although the potential costs are not always quantified, they are recognized. This analysis is the basis for the extensive array of mitigation measures and environmental safeguards that are used in all projects on federal forest lands. These safeguards and mitigation measures do increase the cost of the resources extracted, and thus are taken into account by the marketplace.

INDICATOR 65: Capacity to develop new technologies and to assess the socioeconomic consequences associated with the introduction of new technologies.tc "INDICATOR 65:  CAPACITY TO DEVELOP NEW TECHNOLOGIES AND TO ASSESS THE SOCIOECONOMIC CONSEQUENCES ASSOCIATED WITH THE INTRODUCTION OF NEW TECHNOLOGIES" \l 2
Rationale
The more powerful our knowledge tools are, the more effectively we can apply them to the sustainable management of forests.

Evaluation

Non-federal forests — capacity to develop and assess new technologies

The Sustainable Forestry (SF) program at the Oregon State University College of Forestry is a research program designed to integrate the social and biological aspects of forestry research into strategies that address the multiple values of long-term sustainable forest management.

The Coastal Landscape Analysis and Modeling (CLAMS) program, also at the Oregon State University College of Forestry, is a research program designed to model landscape succession over time using ecological, economic, and social components. One of this project’s primary goals is to go to landowners and discuss the assumptions of the model, show them model results, and then solicit their input. Further model runs will be made based on this landowner input. Ultimately, policy could be changed based on the dialogue among scientists, policy makers, landowners, and researchers.

Federally managed forests — capacity to develop and assess new technologies

Technological advancements have had a significant impact on forestry world wide and on forestry in Oregon in particular.  The use of satellites and remote sensing technology to remotely monitor the entire state has greatly increased the ability of foresters to evaluate Oregon’s forests as a whole rather that looking at forests in isolation at the stand level only. 

The use of geographical information systems (GIS) enables the integration of many different data sources such as remotely sensed data from satellites, traditional mapped information, and on the ground field data.  This ability to integrate vast amounts of data allows scientists, managers, policy makers, and lay citizens to have a common framework of information and together discuss the health of forest ecosystems, the stressors on those ecosystems, and the social, economic, and ecological implications of proposed policy. 

There are several groups and organizations within Oregon that have been leaders in developing and using these new technologies:  

- The Pacific Northwest Laboratory of the U.S. Forest Service has several scientists working on classification techniques of remotely sensed data and combining that data with on-the-ground field data.  The goal of this research is to provide state-wide information on features that are indicators of wildlife habitat and forest health that are at a finer resolution than using satellite imagery alone.  At the same time this information will be state or region-wide in extent which cannot be done using field data alone because of time and cost.   

- At Oregon State University, the Coastal Landscape Analysis and Modeling Study (CLAMS) is a research program designed to model landscape succession over time using ecological, economic, and social components.  

- The Oregon Department of Forestry is actively developing ways to incorporate GIS technology into their planning process.  This includes using GIS for map generation to disseminate information, and using GIS as a modeling tool to model and predict future consequences of current management policy and to project consequences of proposed policy.

The U.S. Forest Service’s forest and range experiment stations, in combination with university researchers, are recognized internationally for their contribution to the theoretical and applied understanding of forest ecosystems and their management. The agency’s Forest Products Laboratory, along with private industry research and development laboratories, has worked to develop new products from wood, and new methods of making full use of the wood that is harvested. Many commercial products are now made from wood that would have been burned or discarded only a few decades ago.

In Oregon, parts of some federal forests are designated as “experimental forests” for the express purpose of developing and evaluating new technologies of forest and ecosystem management. In addition, the federal foresters actively look for new management methods.

It is relatively rare in the United States to assess the socioeconomic consequences of new technologies before they are actually put into practice. However, some of the consequences are recognized after the fact, and there is federal support for training and assistance to workers displaced by technological and management changes.

INDICATOR 66: Capacity to enhance the ability to predict the impacts of human intervention on forests.tc "INDICATOR 66:  CAPACITY TO ENHANCE THE ABILITY TO PREDICT THE IMPACTS OF HUMAN INTERVENTION ON FORESTS" \l 2
Rationale
There are many critical natural resource and environmental issues today (e.g., sustainable development, global environmental change, loss of biodiversity, ecosystem health, etc.). It is increasingly recognized that the main driving force behind all these issues is the impact of human intervention in natural systems.

Evaluation

People can affect forests in many ways. Therefore, research on people’s impacts on forests is an extremely broad area, cutting across many lines of inquiry. Some of the relevant research areas are global environmental change, loss of biodiversity, acid deposition, loss of wetlands, loss and alteration of wildlife habitat, exotic species introduced by humans, toxic contaminants and other types of pollution, land use and management practices, and all other research dealing with the impacts of human-caused disturbances. Research on these and related topics includes everything from studies in the biological and physical sciences to social science research (i.e., research on the economic impacts of alternative silvicultural systems).

Non-federal forests – ability to predict impacts of human intervention

Oregon’s forests display a complex ownership pattern and a complex set of management intentions on those forests.  This reflects the dramatic impact of human intervention on Oregon’s forests.  Forest policy is designed to mitigate existing human impact and to reduce future human impact.  Because trees are a long-lived species it is difficult to access the consequences of human impact and proposed forest policy.

At Oregon State University, the Coastal Landscape Analysis and Modeling Study (CLAMS) is a research program designed to model landscape succession over time using the different management intentions as well as ecological, economic, and social components.  This program is in cooperation with the Pacific Northwest Laboratory of the U.S. Forest Service and the Oregon Department of Forestry.  

The tools being developed by CLAMS will allow scientists, managers, policy makers, and lay citizens to have a common framework of information and together discuss the health of forest ecosystems, the stressors on those ecosystems, and the social, economic, and ecological implications of proposed policy.

Federally managed forests — ability to predict impacts of human intervention

The National Environmental Policy Act (NEPA) has been a major influence on federal forest management for over a quarter century. NEPA analysis is required for all proposed federal projects, including projects on federal forest lands (see Indicator #49). The law’s key provision is precisely the analysis, prediction, and mitigation of human intervention on forest ecosystems. This analysis is central to modern federal forest management, as shown by the large volume of high quality environmental impact statements and environmental assessments produced in recent years.

INDICATOR 67: Capacity to predict the impacts of possible climate change on forests.tc "INDICATOR 67:  CAPACITY TO PREDICT THE IMPACTS OF POSSIBLE CLIMATE CHANGE ON FORESTS" \l 2
Rationale
Climate changes, such as global warming, could have immense effects on forests. If researchers can predict climate change and its impacts on forests, then forest managers would be able to take mitigating actions earlier. This capability would improve the likelihood that forests will be managed on a sustainable basis.

Evaluation

In order to predict the effects of global climate change on forests, researchers need to develop a good understanding of how climate change would affect forest disturbances such as insect pests and forest fires.

The United States has had a global change research program since 1990. Participating agencies include the Environmental Protection Agency, Department of Energy, the National Oceanic and Atmospheric Administration, and the U.S. Forest Service. The U.S. Forest Service research is looking into the potential effects of climate change on forests and their management. As the knowledge base grows, so will the ability to predict the impacts of possible climate change on forests.

Forest production studies have been enhanced by ecological research examining how forest ecosystem processes are affected by climate and nutrient cycling. Based on this research, models have been developed to quantify the impacts of climate change on forest productivity. With these models, the capability now exists to set up large-scale climate scenarios and examine their potential impacts on forest production. This understanding is limited, however, particularly in the area of empirical data demonstrating the direct effects of atmospheric carbon dioxide on tree growth and the long-term effects on ecosystem productivity.

Federally managed forests — predicting the impacts of climate change

Climate patterns appear to be changing rapidly. If this shift continues, there is strong concern about how quickly forest ecosystems can adapt to the changed climate. However, it is not known yet if the patterns are simply normal variation, or really are the first signs of long-term climate change and, if so, the exact nature and speed of that change.

Given this uncertainty, the current federal forest policies are probably the best choices for an uncertain future that may involve climate change. These federal policies include an emphasis on ecosystem diversity, recognition of the role of disturbance, and the preservation of large reserve areas. They are a significant change from previous policies that emphasized short timber rotations, a single species forest, and high production forestry.
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		Western Oregon

				Protected Acres

		Size Class		Douglas Fir		DF/Mixed		Ponderosa Pine		Spruce; W. Hemlock		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Mixed Conifer/Deciduous		Deciduous

		0-5		341,000		340,809		13,280		7,259		86,360		32,823		82,913		6,755														74,766

		5-10		609,711		434,169		18,335		20,020		136,411		25,729		132,732		8,219														60,235

		10-15		504,889		373,387		4,233		18,629		132,128		10,861		69,009		4,657														43,727

		15-20		546,965		320,073		1,414		19,318		204,938		7,287		36,562		2,086														17,438

		20-30		406,491		205,742		1,905		8,097		183,299		1,767		11,059		569														3,492

		30+		250,041		80,011		312		2,444		124,235		1,082		3,268		123														975

		% of Size Class in Protected Areas

		Size Class		Douglas Fir		DF/Mixed		Ponderosa Pine		Spruce; W. Hemlock		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Mixed Conifer/Deciduous		Deciduous

		0-5		28%		53%		31%		11%		61%		69%		19%		8%

		5-10		36%		51%		40%		19%		75%		68%		21%		12%

		10-15		35%		57%		50%		18%		74%		71%		21%		10%

		15-20		44%		63%		53%		26%		79%		79%		27%		11%

		20-30		55%		69%		67%		26%		75%		68%		25%		14%

		30+		62%		72%		79%		33%		77%		75%		27%		11%

		Total		39%		57%		38%		20%		75%		69%		20%		9%

		Species		Size (dbh inches)		Protected Area (acres)		Unprotected Area (acres)		Sum		% Protected		Unprotected Area (as % of class area)		Protected Area (as % of class area)

		Douglas Fir		0-5		341,000		861,397		1,202,397		28%		12.57		4.98

				5-10		609,711		1,099,925		1,709,636		36%		16.05		8.9

				10-15		504,889		936,357		1,441,246		35%		13.67		7.37

				15-20		546,965		687,411		1,234,376		44%		10.03		7.98

				20-30		406,491		336,904		743,395		55%		4.92		5.93

				30+		250,041		152,780		402,821		62%		2.23		3.65

				Unclassed		13,137		104,040		117,177		11%		1.52		0.19

						2,672,234		4,178,814		6,851,048		39%		60.99		39

		Douglas Fir / Mixed		0-5		340,809		306,468		647,277		53%		9.82		10.92

				5-10		434,169		424,756		858,925		51%		13.61		13.92

				10-15		373,387		281,196		654,583		57%		9.01		11.97

				15-20		320,073		188,057		508,130		63%		6.03		10.26

				20-30		205,742		94,564		300,306		69%		3.03		6.59

				30+		80,011		30,558		110,569		72%		0.98		2.56

				Unclassed		9,937		30,215		40,152		25%		0.97		0.32

						1,764,128		1,355,814		3,119,942		57%		43.45		56.54

		Ponderosa Pine		0-5		13,280		29,662		42,942		31%		27.64		12.38

				5-10		18,335		27,892		46,227		40%		25.99		17.09

				10-15		4,233		4,298		8,531		50%		4.01		3.94

				15-20		1,414		1,238		2,652		53%		1.15		1.32

				20-30		1,905		957		2,862		67%		0.89		1.78

				30+		312		84		396		79%		0.08		0.29

				Unclassed		902		2,795		3,697		24%		2.6		0.84

						40,381		66,926		107,307		38%		62.36		37.64

		Spruce; Western Hemlock		0-5		7,259		57,523		64,782		11%		14.29		1.8

				5-10		20,020		85,655		105,675		19%		21.27		4.97

				10-15		18,629		82,403		101,032		18%		20.47		4.63

				15-20		19,318		54,385		73,703		26%		13.51		4.8

				20-30		8,097		22,466		30,563		26%		5.58		2.01

				30+		2,444		4,967		7,411		33%		1.23		0.61

				Unclassed		3,470		16,018		19,488		18%		3.98		0.86

						79,237		323,417		402,654		20%		80.33		19.68

		True Fir; Mt.

		Hemlock		0-5		86,360		55,006		141,366		61%		4.62		7.26

				5-10		136,411		44,760		181,171		75%		3.76		11.47

				10-15		132,128		47,378		179,506		74%		3.98		11.11

				15-20		204,938		55,823		260,761		79%		4.69		17.23

				20-30		183,299		61,812		245,111		75%		5.2		15.41

				30+		124,235		36,264		160,499		77%		3.05		10.44

				Unclassed		19,498		1,845		21,343		91%		0.16		1.64

						886,869		302,888		1,189,757		75%		25.46		74.56

		Lodgepole Pine;

		Jeffery Pine;

		Subalpine Fir		0-5		32,823		14,508		47,331		69%		12.19		27.59

				5-10		25,729		12,269		37,998		68%		10.31		21.62

				10-15		10,861		4,520		15,381		71%		3.8		9.13

				15-20		7,287		1,896		9,183		79%		1.59		6.12

				20-30		1,767		813		2,580		68%		0.68		1.48

				30+		1,082		358		1,440		75%		0.3		0.91

				Unclassed		2,639		2,427		5,066		52%		2.04		2.22

						82,188		36,791		118,979		69%		30.91		69.07

		Mixed Conifer/Deciduous

				0-5		82,913		348,870		431,783		19%		20.99		4.99

				5-10		132,732		499,164		631,896		21%		30.03		7.99

				10-15		69,009		254,506		323,515		21%		15.31		4.15

				15-20		36,562		96,865		133,427		27%		5.83		2.2

				20-30		11,059		34,004		45,063		25%		2.05		0.67

				30+		3,268		8,833		12,101		27%		0.53		0.2

				Unclassed		3,474		80,759		84,233		4%		4.86		0.21

						339,017		1,323,001		1,662,018		20%		79.6		20.41

		Deciduous		0-5		6,755		74,766		81,521		8%		30.44		2.75

				5-10		8,219		60,235		68,454		12%		24.53		3.35

				10-15		4,657		43,727		48,384		10%		17.8		1.9

				15-20		2,086		17,438		19,524		11%		7.1		0.85

				20-30		569		3,492		4,061		14%		1.42		0.23

				30+		123		975		1,098		11%		0.4		0.05

				Unclassed		836		21,710		22,546		4%		8.84		0.34

						23,245		222,343		245,588		9%		90.53		9.47

		Grass/Shrub/

		Regenerating

		Forest		0-5		177,566		496,958		674,524		26%		36.73		13.12

				5-10		88,935		266,023		354,958		25%		19.66		6.57

				10-15		32,893		106,494		139,387		24%		7.87		2.43

				15-20		19,772		46,467		66,239		30%		3.43		1.46

				20-30		14,012		20,906		34,918		40%		1.55		1.04

				30+		9,504		11,265		20,769		46%		0.83		0.7

				Unclassed		9,237		53,025		62,262		15%		3.92		0.68

						351,919		1,001,138		1,353,057		26%		73.99		26
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Value of Investment

		Value of Investment in Forest Health and Management, Planted Forests, Wood Processing, Recreation and Tourism

		Millions of Dollars

		1982 Dollars - PPI All Commodities

		Year		USFS Forest Health Spending		Estimated Private Land Management Spending (PCT & Fertilization)		Estimated Annual Reforestation Spending		New Capital Expenditures in Wood Processing (SIC 24)		Recreation				Year		% 1982 $'s

		1976				$   8.29				$   246.32						1976		0.611

		1977				$   9.67				$   346.84						1977		0.649

		1978				$   11.25				$   399.86						1978		0.699

		1979				$   12.15										1979		0.787

		1980				$   11.54										1980		0.898

		1981				$   8.80										1981		0.98

		1982				$   5.64				$   132.30						1982		1

		1983				$   5.08				$   140.28						1983		1.013

		1984				$   7.45				$   157.47						1984		1.037

		1985				$   8.32				$   177.91						1985		1.032

		1986				$   7.70				$   149.00						1986		1.002

		1987				$   7.04				$   163.62						1987		1.028

		1988				$   7.01				$   191.58						1988		1.069

		1989				$   7.21				$   238.68						1989		1.122

		1990				$   6.24				$   189.25						1990		1.163

		1991				$   5.55				$   175.88						1991		1.165

		1992		$   1.79		$   6.58		$   78.93		$   131.57						1992		1.172

		1993		$   1.15		$   8.96		$   66.85								1993		1.189

		1994		$   1.81		$   10.14		$   59.73		$   182.97						1994		1.204

		1995		$   2.26		$   8.16		$   54.60		$   195.83						1995		1.247

		1996		$   2.57		$   6.51		$   50.15		$   190.05						1996		1.277

		1997		$   2.47		$   8.94		$   47.08								1997		1.276

		1998		$   2.80		$   13.17		$   48.93								1998		1.244

		1999		$   2.91								$   93.03				1999		1.255

		Millions of Dollars - Nominal

		Year		USFS Forest Health Spending		Estimated Private Land Management Spending (PCT & Fertilization)		Estimated Annual Reforestation Spending		New Capital Expenditures in Wood Processing (SIC 24)		Recreation

		1976				$   5.065				$   150.50

		1977				$   6.276				$   225.10

		1978				$   7.865				$   279.50

		1979				$   9.562				NA

		1980				$   10.367				NA

		1981				$   8.620				NA

		1982				$   5.643				$   132.30

		1983				$   5.151				$   142.10

		1984				$   7.721				$   163.30

		1985				$   8.582				$   183.60

		1986				$   7.715				$   149.30

		1987				$   7.235				$   168.20

		1988				$   7.494				$   204.80

		1989				$   8.090				$   267.80

		1990				$   7.260				$   220.10

		1991				$   6.467				$   204.90

		1992		$   2.10		$   7.71		$   92.50		$   154.20

		1993		$   1.37		$   10.65		$   79.48

		1994		$   2.17		$   12.20		$   71.92		$   220.30

		1995		2.82		10.17		68.08		244.20

		1996		3.28		8.31		64.04		242.70

		1997		3.16		11.41		60.07

		1998		3.48		16.38		60.87

		1999		3.65								116.75





Forest Health and Management

		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996

		1997		1997

		1998		1998

		1999		1999



USFS Forest Health Expenditures

Estimated Private Management (PCT & Fert)

Year

Millions of Dollars

Investment in Forest Health and Management
1982 Dollars
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USFS Funding

		Funding Trends: National Forests in Oregon

		Uninflated, Dollars in Thousands

		Program		FY 1992		FY 1993		FY 1994		FY 1995		FY 1996		FY 1997		FY 1998		FY 1999

		Forest Health Management

		Federal Lands Forest Health		1,207		1,293		1,185		1,952		2,197		1,945		2,129		2,340

		Coop Lands Forest Health *		159		0		163		210		210		255		313		216

		Coop Lands Fire Mgmt*		732		77		826		660		869		955		1,042		1,091

		Subtotal Forest Health		2,098		1,370		2,174		2,822		3,276		3,155		3,484		3,647

		Appropriated Reforestation		9,062		8,448		14,696		9,692		13,523		13,728		12,616		13,726

		CWKV Reforestation		42,996		40,147		26,845		27,036		29,807		19,975		17,948		16,490

		Subtotal Reforestation		52,058		48,595		41,541		36,728		43,330		33,703		30,564		30,216

		Noxious Weeds **		159		198		133		100		135		108		214		242

		Fire Preparedness		25,326		30,055		29,196		35,775		31,248		34,507		34,809		35,587

		Hazardous Fuels +										2,478		3,213		6,579		8,173

		Brush Disposal		24,313		18,519		14,040		13,646		11,707		8,431		6,902		6,889

		Subtotal Fire		49,639		48,574		43,236		49,422		45,434		46,151		48,290		50,649

		Grand Total		103,955		98,737		87,084		89,072		92,174		83,117		82,553		84,753

		* Coop Forest Health and Coop Fire are funds used to treat infestations on non-federal lands. These funds could be spent in WA or OR. Where funds are spent varies from year to year, and is not available from the final budget advice

		** Noxious weeds was line item in the budget until FY 1995 when it became part of Rangeland Vegetation managment. The range veg. line item also includes planning, inventory, and analysis that supports range management. The amount shown for noxious weeds i

		+ Hazardous Fuels was a program within the Fire Protection line item until 1996 when fire protection was split into Preparedness and Fuels.

		Definitions: Federal Lands Forest Health- dection, monitoring, and evaluation of forest ecosystem health including insect and

		disease infestation. Prevention and supression of insect and disease outbreaks.

		Coop Lands FH- detect and evaluate insect and disease outbreaks on state and private lands.

		Coop Lands Fire- cooperate, participate and consult with states on fire protection for non-federal lands.

		Appropriated Reforestation- seeding, planting, and preparing sites to encourage natural regeneration on sites

		outside of timber sale areas or for sites within sale areas for which no KV funds have been collected.

		CWKV Reforestation- utilizes funds deposited by timber sale purchasers for site prep and planting within

		timber sale areas.

		Noxious Weeds- managing infestations of noxious weeds to prevent further infestations.

		Fire Preparedness- provide the basic fire organization and capability to prevent forest fires and to take

		prompt, effective initial attack suppression action on wildfires.

		Hazardous Fuels - inventory and analysis of fuel hazards, and determination of appropriate fuel treatments,

		including prescribed fire, mechanical, and chemical methods. Activites are conducted in high risk areas

		where long term damage to resources can be reduced through fuel treatment.

		Brush Disposal- dispose of brush and other debris resulting from cutting operations on timber sale areas.

		Brush is disposed of by crushing, chipping, burning or a combination, and is paid for by deposits from the

		timber sale purchaser.

		Note- CWKV reforestation and Brush Disposal have decreased significantly during the study period.

		This is due to the reliance of these programs on timber sale receipts which have declined

		substantially with the reduction in timber harvest over the past decade.





Management Practices

		VALUE OF OREGON PRIVATE MANAGEMENT PRACTICES

		Calculated by multiplying average acres treated times average treatment cost per acre

						Average Cost Per Acre of Treatment

						Fertilizer		PCT

						$   66		$   97

						Cost of Silvicultural treatments from: Beuter, John, and Richard Gustafson.  1998.  Evaluation of the management of state-owned forest land in Oregon.  Duck Creek Associates, Inc. Corvallis, Or.

				1982 Dollars Adjusted with the Producer Price Index - All Commodities

				Two Year Moving Average

				Total Value of Treatment										Producer Price Index

		Year		Fertilizer		PCT		Sum						Year		% 1982 $'s

		1976		3.15		5.14		8.29						1976		0.611

		1977		3.89		5.78		9.67						1977		0.649

		1978		5.00		6.25		11.25						1978		0.699

		1979		5.93		6.22		12.15						1979		0.787

		1980		5.46		6.08		11.54						1980		0.898

		1981		3.59		5.21		8.80						1981		0.98

		1982		1.98		3.66		5.64						1982		1

		1983		2.09		3.00		5.08						1983		1.013

		1984		2.74		4.71		7.45						1984		1.037

		1985		3.30		5.02		8.32						1985		1.032

		1986		3.59		4.11		7.70						1986		1.002

		1987		3.07		3.97		7.04						1987		1.028

		1988		3.01		4.00		7.01						1988		1.069

		1989		2.86		4.35		7.21						1989		1.122

		1990		2.12		4.12		6.24						1990		1.163

		1991		1.83		3.73		5.55						1991		1.165

		1992		2.18		4.40		6.58						1992		1.172

		1993		3.13		5.82		8.96						1993		1.189

		1994		4.34		5.79		10.14						1994		1.204

		1995		4.08		4.08		8.16						1995		1.247

		1996		3.53		2.98		6.51						1996		1.277

		1997		3.97		4.98		8.94						1997		1.276

		1998		5.28		7.89		13.17						1998		1.244

														1999		1.255

				Uninflated Dollars										Acres of Management Practices from ODF Follad/Fact Data Base

				Two Year Moving Average										Two Year Moving Average

														All Oregon

				Total Value of Treatment										Acres Treated

		Year		Fertilizer		PCT		Sum						Fertilizer		PCT

		1976		$   1,926,144		$   3,138,823		$   5,064,967						29,184		32,359

		1977		$   2,523,312		$   3,752,397		$   6,275,709						38,232		38,685

		1978		$   3,495,657		$   4,368,977		$   7,864,634						52,965		45,041

		1979		$   4,666,266		$   4,895,930		$   9,562,196						70,701		50,474

		1980		$   4,904,592		$   5,462,070		$   10,366,662						74,312		56,310

		1981		$   3,514,170		$   5,105,741		$   8,619,911						53,245		52,637

		1982		$   1,981,386		$   3,661,799		$   5,643,185						30,021		37,751

		1983		$   2,112,363		$   3,038,477		$   5,150,840						32,006		31,325

		1984		$   2,841,894		$   4,879,149		$   7,721,043						43,059		50,301

		1985		$   3,406,128		$   5,176,114		$   8,582,242						51,608		53,362

		1986		$   3,596,010		$   4,118,620		$   7,714,630						54,485		42,460

		1987		$   3,154,701		$   4,080,596		$   7,235,297						47,799		42,068

		1988		$   3,222,285		$   4,272,171		$   7,494,456						48,823		44,043

		1989		$   3,210,306		$   4,879,682		$   8,089,988						48,641		50,306

		1990		$   2,469,984		$   4,789,909		$   7,259,893						37,424		49,381

		1991		$   2,127,213		$   4,340,023		$   6,467,236						32,231		44,743

		1992		$   2,551,395		$   5,157,636		$   7,709,031						38,658		53,172

		1993		$   3,723,324		$   6,925,073		$   10,648,397						56,414		71,393

		1994		$   5,230,071		$   6,974,640		$   12,204,711						79,244		71,904

		1995		$   5,088,699		$   5,085,710		$   10,174,409						77,102		52,430

		1996		$   4,509,450		$   3,800,557		$   8,310,007						68,325		39,181

		1997		$   5,061,540		$   6,349,038		$   11,410,578						76,690		65,454

		1998		$   6,567,792		$   9,813,975		$   16,381,767						99,512		101,175
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Reforestation

		Estimated Annual Reforestation Spending

		Millions of Dollars

		Millions of 1980 Dollars												Producer Price Index

		YEAR		Non USFS Reforestation Estimated		USFS Reforestation Expenditures		Total Estimated Annual Reforestation Spending						Year		% 1980 $'s

		1990		$   33.4										1990		1.163

		1991		$   34.4										1991		1.165

		1992		$   34.5		$   44.4		$   78.9						1992		1.172

		1993		$   26.0		$   40.9		$   66.8						1993		1.189

		1994		$   25.2		$   34.5		$   59.7						1994		1.204

		1995		$   25.1		$   29.5		$   54.6						1995		1.247

		1996		$   16.2		$   33.9		$   50.1						1996		1.277

		1997		$   20.7		$   26.4		$   47.1						1997		1.276

		1998		$   24.4		$   24.6		$   48.9						1998		1.244

		1999				$   24.1								1999		1.255

		Uninflated Dollars

		YEAR		Non USFS Reforestation Estimated		USFS Reforestation Expenditures		Total Estimated Annual Reforestation Spending

		1990		$   38.9

		1991		$   40.0

		1992		$   40.4		$   52.1		$   92.5

		1993		$   30.9		$   48.6		$   79.5

		1994		$   30.4		$   41.5		$   71.9

		1995		$   31.4		$   36.7		$   68.1

		1996		$   20.7		$   43.3		$   64.0

		1997		$   26.4		$   33.7		$   60.1

		1998		$   30.3		$   30.6		$   60.9

		1999				$   30.2

		Average Per Acre Reforestation Cost

		$   265

		Cost of reforestation from: Beuter, John, and Richard Gustafson.  1998.  Evaluation of the management of state-owned forest land in Oregon.  Duck Creek Associates, Inc. Corvallis, Or.

		YEAR		Non USFS ACRES REFORESTED		BLM		INDIAN LANDS		PRIVATE		STATE				USFS

		1990		146719		39128		2577		98476		6538				101051

		1991		151121		33881		2617		109891		4732				108902

		1992		152620		28398		2033		118146		4043				96887

		1993		116543		18018		1264		92866		4395				92741

		1994		114635		15393		2065		94680		2497				98440

		1995		118320		12111		3052		100680		2477				62328

		1996		78136		5393		3271		66537		2935				72743

		1997		99493		5487		3306		88297		2403				59132

		1998		114373		6504		6695		98097		3077				56109

		Data Source: Oregon Private Management Practices-From ODF FOLLAD/FACTS Data Base
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Wood Processing

		Investment in Wood Processing

		New Capital Expenditures

		Millions of Dollars

				SIC 24

		Year		1982 Dollars		Uninflated						PPI

		1972		$   203.8		$   81.1						0.398

		1973		$   189.6		$   85.3						0.45

		1974		$   349.2		$   186.8						0.535

		1975		$   364.4		$   212.8						0.584

		1976		$   246.3		$   150.5						0.611

		1977		$   346.8		$   225.1						0.649

		1978		$   399.9		$   279.5						0.699

		1979										0.787

		1980										0.898

		1981										0.98

		1982		$   132.3		$   132.3						1

		1983		$   140.3		$   142.1						1.013

		1984		$   157.5		$   163.3						1.037

		1985		$   177.9		$   183.6						1.032

		1986		$   149.0		$   149.3						1.002

		1987		$   163.6		$   168.2						1.028

		1988		$   191.6		$   204.8						1.069

		1989		$   238.7		$   267.8						1.122

		1990		$   189.3		$   220.1						1.163

		1991		$   175.9		$   204.9						1.165

		1992		$   131.6		$   154.2						1.172

		1993										1.189

		1994		$   183.0		$   220.3						1.204

		1995		$   195.8		$   244.2						1.247

		1996		$   190.1		$   242.7						1.277

		Source:  Annual Survey of Manufactures.  Geographic Area Statistics.  Statistics for the Industry by Group.  US Department of Commerce.  Economics and Statistics Administation.  Bureau of the Census.  Www.census.gov/prod/www/abs/geograph.html
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Recreation Budgets

		Recreation Investments in Oregon

		Fiscal Year 99												$   116,749,086				116.7490855

		Total for All Sources Listed below

		Budgets are for fiscal year 99, except in the case of OR Parks and Marine Board. Unless

		noted, the budgets are only allocations/base operations and do not incl. grants or project

		money. In some cases, land ownership includes two states. Percentages have been incl. but

		the budgets haven't been changed.

		U.S. Forest Service																U.S. Forest Service

		Tim Kimble, RO, 503-808-2445																Tim Kimble, RO, 503-808-2445

		* These numbers are for all of Region 6 (Oregon and Washington)																Bureau of Land Management

		* Rec. Fee Dollars are a pre-season estimate.																Merna Davis, 503-952-6093

		* Includes Newberry National Volcanic Monument.																Army Corps of Engineers

																		Heidi, Public Affairs Office, Portland District,503-808-4510

		Total Budget												$   449,469,000				U.S. Fish and Wildlife

																		Ken Tredenick, 503-231-6112

		Rec. Mgmt.												$   17,254,000				Oregon State Parks

		Wild. Mgmt.												$   3,505,000				Craig Tutor, 503-378-8587

		Facility Maint.												$   5,238,000				National Park Service Units

		Trail Maint.												$   3,115,000				Crater Lake

		Rec. Const.												$   2,708,000				Carolyn Baker, 541-594-2211

		Trail Const.												$   3,720,000				Fort Clatsop

		Timber - Rec.												$   2,895,500				Betty, 503-861-2471 ext. 224

		Special Timber - Rec.												$   149,000				Oregon Caves

		Rec. Fee												$   5,603,000				Kelly Donnely, 541-592-2100

		Total Rec. Budget												$   44,187,500

		%spent on rec'n												9.8310450776

		Bureau of Land Management

		Merna Davis, 503-952-6093

		* BLM's region include Oregon and Washington. 90% of land and allocations are in Oregon.

		This has not been adjusted for yet.

		Total Budget												$   113,000,000

		Total Rec. Budget												$   7,000,000

		% Spent on rec												6.1946902655

		Army Corps of Engineers

		Heidi, Public Affairs Office, Portland District,503-808-4510

		Columbia and Willamette Rivers facilities.

		Total Budget												$   129,000,000

		Total Rec. Budget												$   3,870,000

		% Spent on rec												3

		U.S. Fish and Wildlife

		Ken Tredenick, 503-231-6112

		* Not able to provide recreation budget. "Rule of Thumb" is $60-70K for an outdoor rec.

		planner and $40-50K for their program budget, which was used to estimate the Total Rec. Budget.

		Western Oregon Refuge Complex												$   1,600,000

		Malhuer												$   1,600,000

		Klamath Basin Complex (70% in Oregon)												$   2,200,000

		Sheldon-Hart (50% in Oregon)												$   1,600,000

		Total Budget												$   7,000,000

		WORC (1 ORP, program budget)												$100-120,000

		M (2 ORP, program budget)												$160-190,000

		KBC (2ORP, 64K in rec. fees, program budget)												$124-254,000

		S-H (33% ORP, program budget, lots of facility dvlmnt. this year)												$60-73,000

		Total Rec. Budget												$444-637,000

		%spent on rec'n										between		6.3428571429		and		9.1

		Oregon Department of Forestry

		Berta Boti, 503-945-7486

		* Budget of just the State Forest Management Program (there are two other prog.)

		Total Budget												No Report

		Total Rec. Budget												No Report

		Oregon State Parks

		Craig Tutor, 503-378-8587

		* This is the 1997-99 Biennium budget

		Total Budget												$   84,000,000

		Oregon Marine Board

		Donna Plotts, 503-378-8587

		* Since they don't have any land, I don't know if you want to use this. 1999-2001 Biennium.

		Registration, Education, and Safety												$   3,217,156

		Law Enforcement

				Coordination, Training, and Waterway Markers										$   613,396

				Marine Patrol Contracts & Equip.										$   8,826,927

		Facilities Program

				Maintenance Assistance Program										$   2,044,653

				Clean Vessel, Non-Trls Bt Infrastructure

				and Sportfish Restoration Grants										$   1,161,707

				Boat Facility Grants										$   3,132,880

				Project & Engineering Services										$   1,226,792

		Total Budget												$   20,223,511

		National Park Service Units

				Crater Lake																Agency Recreation Budgets: Fiscal Year 1999

				Carolyn Baker, 541-594-2211																Agency						Budget

																				BLM						7,000,000

				Enacted base ONPS										$   3,578,000						USFS						44,187,500

				Regional assessments										$   80,200						Army Corps of Engineers						3870000

				park reserves										$   32,300						State Parks						84,000,000

				park management										$   199,900						National Park Service						540500

				concession management										$   40,400						*BLM, USFS, and Army Corps of Engineers

				administration										$   430,400						budgets are national or regional in scale

				interpretation										$   360,700

				visitor protection										$   545,800

				resource management										$   508,200

				maintenance										$   1,380,100

				Total										$   7,156,000

				Fort Clatsop

				Betty, 503-861-2471 ext. 224

				Total Budget										$   912,000

				John Day Fossil Beds										No Report

				Oregon Caves

				Kelly Donnely, 541-592-2100

				Total Budget										$   749,330





Acres of Management Practices

		OREGON PRIVATE MANAGEMENT PRACTICES-FROM FOLLAD/FACTS FILE

				All Oregon										WESTSIDE														Eastern Oregon

				Acres Treated										Herbicide				Fertilizer				Precommercial Thinning						Herbicide				Fertilizer				Precommercial Thinning

		Year		Herbicide		Fertilizer		PCT						Corporate		Noncorporate		Corporate		Noncorporate		Corporate		Noncorporate				Corporate		Noncorporate		Corporate		Noncorporate		Corporate		Noncorporate

		1976		115,686		29,184		32,359						113285		2401		27866		1318		26341		2630				0		0		0		0		2020		1368

		1977		100,338		47,280		45,010						92229		7089		45634		1646		34766		1962				500		520		0		0		4445		3837

		1978		163,027		58,649		45,072						158552		3673		56676		642		33836		1936				802		0		1331		0		7877		1423

		1979		160,233		82,753		55,875						155436		4169		82271		482		32388		1646				628		0		0		0		14644		7197

		1980		136,528		65,871		56,745						130024		5318		60101		2252		33986		1426				1113		73		3518		0		15383		5950

		1981		162,082		40,619		48,528						155932		5374		40539		80		34096		1701				741		35		0		0		9423		3308

		1982		137,949		19,423		26,973						129520		7107		19343		80		17185		1506				1252		70		0		0		5461		2821

		1983		163,595		44,588		35,676						157521		4606		44588		0		26599		1951				1348		120		0		0		4171		2955

		1984		194,032		41,530		64,925						182460		10613		40838		692		47861		1994				959		0		0		0		12326		2744

		1985		145,419		61,686		41,799						138788		5638		61619		67		31315		1093				981		12		0		0		7196		2195

		1986		140,763		47,284		43,121						125630		14528		45561		1723		30531		1157				585		20		0		0		9911		1522

		1987		130,998		48,313		41,015						122336		8082		48177		130		34696		1453				580		0		6		0		2520		2346

		1988		172,679		49,332		47,071						167016		5062		49332		0		42870		1184				601		0		0		0		906		2111

		1989		162,043		47,950		53,541						155445		5737		47780		170		47452		1473				861		0		0		0		3387		1229

		1990		246,335		26,898		45,220						236786		8878		26806		90		40242		1698				671		0		2		0		2233		1047

		1991		212,545		37,563		44,265						196823		15329		37206		277		37705		1316				392		1		80		0		4034		1210

		1992		222,657		39,752		62,078						208145.2		13850.6		39326		400		41042		2411				594		67		26		0		15485		3140

		1993		315,580		73,076		80,707						294331		18704		56270		16804		57973		2012				2420		125		2		0		14432		6290

		1994		402,764		85,411		63,100						373476		25896		84342		756		35859		2476				1478		1914		313		0		22360		2405

		1995		277,811		68,792		41,760						254996		20273		67013		1776		36376		1771		goofy herb:Linn&Benton		2349		193		3		0		3185		428

		1996		301,347		67,858		36,602						274053		22421		64633		3025		22702		3503				2908		1965		200		0		9451		946

		1997				85,522		94,306

		1998				113,502		108,044

		2-year moving average for above

		Year

		1976		115,686		29,184		32,359

		1977		108,012		38,232		38,685

		1978		131,683		52,965		45,041

		1979		161,630		70,701		50,474

		1980		148,381		74,312		56,310

		1981		149,305		53,245		52,637

		1982		150,016		30,021		37,751

		1983		150,772		32,006		31,325

		1984		178,814		43,059		50,301

		1985		169,726		51,608		53,362

		1986		143,091		54,485		42,460

		1987		135,881		47,799		42,068

		1988		151,839		48,823		44,043

		1989		167,361		48,641		50,306

		1990		204,189		37,424		49,381

		1991		229,440		32,231		44,743

		1992		217,601		38,658		53,172

		1993		269,118		56,414		71,393

		1994		359,172		79,244		71,904

		1995		340,288		77,102		52,430

		1996		289,579		68,325		39,181

		1997		301,347		76,690		65,454

		1998				99,512		101,175
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Value of Investment

		Value of Investment in Forest Health and Management, Planted Forests, Wood Processing, Recreation and Tourism

		Millions of Dollars

		1982 Dollars - PPI All Commodities

		Year		USFS Forest Health Spending		Estimated Private Land Management Spending (PCT & Fertilization)		Estimated Annual Reforestation Spending		New Capital Expenditures in Wood Processing (SIC 24)		Recreation				Year		% 1982 $'s

		1976				$   8.29				$   246.32						1976		0.611

		1977				$   9.67				$   346.84						1977		0.649

		1978				$   11.25				$   399.86						1978		0.699

		1979				$   12.15										1979		0.787

		1980				$   11.54										1980		0.898

		1981				$   8.80										1981		0.98

		1982				$   5.64				$   132.30						1982		1

		1983				$   5.08				$   140.28						1983		1.013

		1984				$   7.45				$   157.47						1984		1.037

		1985				$   8.32				$   177.91						1985		1.032

		1986				$   7.70				$   149.00						1986		1.002

		1987				$   7.04				$   163.62						1987		1.028

		1988				$   7.01				$   191.58						1988		1.069

		1989				$   7.21				$   238.68						1989		1.122

		1990				$   6.24				$   189.25						1990		1.163

		1991				$   5.55				$   175.88						1991		1.165

		1992		$   1.79		$   6.58		$   78.93		$   131.57						1992		1.172

		1993		$   1.15		$   8.96		$   66.85								1993		1.189

		1994		$   1.81		$   10.14		$   59.73		$   182.97						1994		1.204

		1995		$   2.26		$   8.16		$   54.60		$   195.83						1995		1.247

		1996		$   2.57		$   6.51		$   50.15		$   190.05						1996		1.277

		1997		$   2.47		$   8.94		$   47.08								1997		1.276

		1998		$   2.80		$   13.17		$   48.93								1998		1.244

		1999		$   2.91								$   93.03				1999		1.255

		Millions of Dollars - Nominal

		Year		USFS Forest Health Spending		Estimated Private Land Management Spending (PCT & Fertilization)		Estimated Annual Reforestation Spending		New Capital Expenditures in Wood Processing (SIC 24)		Recreation

		1976				$   5.065				$   150.50

		1977				$   6.276				$   225.10

		1978				$   7.865				$   279.50

		1979				$   9.562				NA

		1980				$   10.367				NA

		1981				$   8.620				NA

		1982				$   5.643				$   132.30

		1983				$   5.151				$   142.10

		1984				$   7.721				$   163.30

		1985				$   8.582				$   183.60

		1986				$   7.715				$   149.30

		1987				$   7.235				$   168.20

		1988				$   7.494				$   204.80

		1989				$   8.090				$   267.80

		1990				$   7.260				$   220.10

		1991				$   6.467				$   204.90

		1992		$   2.10		$   7.71		$   92.50		$   154.20

		1993		$   1.37		$   10.65		$   79.48

		1994		$   2.17		$   12.20		$   71.92		$   220.30

		1995		2.82		10.17		68.08		244.20

		1996		3.28		8.31		64.04		242.70

		1997		3.16		11.41		60.07

		1998		3.48		16.38		60.87

		1999		3.65								116.75
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USFS Funding

		Funding Trends: National Forests in Oregon

		Uninflated, Dollars in Thousands

		Program		FY 1992		FY 1993		FY 1994		FY 1995		FY 1996		FY 1997		FY 1998		FY 1999

		Forest Health Management

		Federal Lands Forest Health		1,207		1,293		1,185		1,952		2,197		1,945		2,129		2,340

		Coop Lands Forest Health *		159		0		163		210		210		255		313		216

		Coop Lands Fire Mgmt*		732		77		826		660		869		955		1,042		1,091

		Subtotal Forest Health		2,098		1,370		2,174		2,822		3,276		3,155		3,484		3,647

		Appropriated Reforestation		9,062		8,448		14,696		9,692		13,523		13,728		12,616		13,726

		CWKV Reforestation		42,996		40,147		26,845		27,036		29,807		19,975		17,948		16,490

		Subtotal Reforestation		52,058		48,595		41,541		36,728		43,330		33,703		30,564		30,216

		Noxious Weeds **		159		198		133		100		135		108		214		242

		Fire Preparedness		25,326		30,055		29,196		35,775		31,248		34,507		34,809		35,587

		Hazardous Fuels +										2,478		3,213		6,579		8,173

		Brush Disposal		24,313		18,519		14,040		13,646		11,707		8,431		6,902		6,889

		Subtotal Fire		49,639		48,574		43,236		49,422		45,434		46,151		48,290		50,649

		Grand Total		103,955		98,737		87,084		89,072		92,174		83,117		82,553		84,753

		* Coop Forest Health and Coop Fire are funds used to treat infestations on non-federal lands. These funds could be spent in WA or OR. Where funds are spent varies from year to year, and is not available from the final budget advice

		** Noxious weeds was line item in the budget until FY 1995 when it became part of Rangeland Vegetation managment. The range veg. line item also includes planning, inventory, and analysis that supports range management. The amount shown for noxious weeds i

		+ Hazardous Fuels was a program within the Fire Protection line item until 1996 when fire protection was split into Preparedness and Fuels.

		Definitions: Federal Lands Forest Health- dection, monitoring, and evaluation of forest ecosystem health including insect and

		disease infestation. Prevention and supression of insect and disease outbreaks.

		Coop Lands FH- detect and evaluate insect and disease outbreaks on state and private lands.

		Coop Lands Fire- cooperate, participate and consult with states on fire protection for non-federal lands.

		Appropriated Reforestation- seeding, planting, and preparing sites to encourage natural regeneration on sites

		outside of timber sale areas or for sites within sale areas for which no KV funds have been collected.

		CWKV Reforestation- utilizes funds deposited by timber sale purchasers for site prep and planting within

		timber sale areas.

		Noxious Weeds- managing infestations of noxious weeds to prevent further infestations.

		Fire Preparedness- provide the basic fire organization and capability to prevent forest fires and to take

		prompt, effective initial attack suppression action on wildfires.

		Hazardous Fuels - inventory and analysis of fuel hazards, and determination of appropriate fuel treatments,

		including prescribed fire, mechanical, and chemical methods. Activites are conducted in high risk areas

		where long term damage to resources can be reduced through fuel treatment.

		Brush Disposal- dispose of brush and other debris resulting from cutting operations on timber sale areas.

		Brush is disposed of by crushing, chipping, burning or a combination, and is paid for by deposits from the

		timber sale purchaser.

		Note- CWKV reforestation and Brush Disposal have decreased significantly during the study period.

		This is due to the reliance of these programs on timber sale receipts which have declined

		substantially with the reduction in timber harvest over the past decade.





Management Practices

		VALUE OF OREGON PRIVATE MANAGEMENT PRACTICES

		Calculated by multiplying average acres treated times average treatment cost per acre

						Average Cost Per Acre of Treatment

						Fertilizer		PCT

						$   66		$   97

						Cost of Silvicultural treatments from: Beuter, John, and Richard Gustafson.  1998.  Evaluation of the management of state-owned forest land in Oregon.  Duck Creek Associates, Inc. Corvallis, Or.

				1982 Dollars Adjusted with the Producer Price Index - All Commodities

				Two Year Moving Average

				Total Value of Treatment										Producer Price Index

		Year		Fertilizer		PCT		Sum						Year		% 1982 $'s

		1976		3.15		5.14		8.29						1976		0.611

		1977		3.89		5.78		9.67						1977		0.649

		1978		5.00		6.25		11.25						1978		0.699

		1979		5.93		6.22		12.15						1979		0.787

		1980		5.46		6.08		11.54						1980		0.898

		1981		3.59		5.21		8.80						1981		0.98

		1982		1.98		3.66		5.64						1982		1

		1983		2.09		3.00		5.08						1983		1.013

		1984		2.74		4.71		7.45						1984		1.037

		1985		3.30		5.02		8.32						1985		1.032

		1986		3.59		4.11		7.70						1986		1.002

		1987		3.07		3.97		7.04						1987		1.028

		1988		3.01		4.00		7.01						1988		1.069

		1989		2.86		4.35		7.21						1989		1.122

		1990		2.12		4.12		6.24						1990		1.163

		1991		1.83		3.73		5.55						1991		1.165

		1992		2.18		4.40		6.58						1992		1.172

		1993		3.13		5.82		8.96						1993		1.189

		1994		4.34		5.79		10.14						1994		1.204

		1995		4.08		4.08		8.16						1995		1.247

		1996		3.53		2.98		6.51						1996		1.277

		1997		3.97		4.98		8.94						1997		1.276

		1998		5.28		7.89		13.17						1998		1.244

														1999		1.255

				Uninflated Dollars										Acres of Management Practices from ODF Follad/Fact Data Base

				Two Year Moving Average										Two Year Moving Average

														All Oregon

				Total Value of Treatment										Acres Treated

		Year		Fertilizer		PCT		Sum						Fertilizer		PCT

		1976		$   1,926,144		$   3,138,823		$   5,064,967						29,184		32,359

		1977		$   2,523,312		$   3,752,397		$   6,275,709						38,232		38,685

		1978		$   3,495,657		$   4,368,977		$   7,864,634						52,965		45,041

		1979		$   4,666,266		$   4,895,930		$   9,562,196						70,701		50,474

		1980		$   4,904,592		$   5,462,070		$   10,366,662						74,312		56,310

		1981		$   3,514,170		$   5,105,741		$   8,619,911						53,245		52,637

		1982		$   1,981,386		$   3,661,799		$   5,643,185						30,021		37,751

		1983		$   2,112,363		$   3,038,477		$   5,150,840						32,006		31,325

		1984		$   2,841,894		$   4,879,149		$   7,721,043						43,059		50,301

		1985		$   3,406,128		$   5,176,114		$   8,582,242						51,608		53,362

		1986		$   3,596,010		$   4,118,620		$   7,714,630						54,485		42,460

		1987		$   3,154,701		$   4,080,596		$   7,235,297						47,799		42,068

		1988		$   3,222,285		$   4,272,171		$   7,494,456						48,823		44,043

		1989		$   3,210,306		$   4,879,682		$   8,089,988						48,641		50,306

		1990		$   2,469,984		$   4,789,909		$   7,259,893						37,424		49,381

		1991		$   2,127,213		$   4,340,023		$   6,467,236						32,231		44,743

		1992		$   2,551,395		$   5,157,636		$   7,709,031						38,658		53,172

		1993		$   3,723,324		$   6,925,073		$   10,648,397						56,414		71,393

		1994		$   5,230,071		$   6,974,640		$   12,204,711						79,244		71,904

		1995		$   5,088,699		$   5,085,710		$   10,174,409						77,102		52,430

		1996		$   4,509,450		$   3,800,557		$   8,310,007						68,325		39,181

		1997		$   5,061,540		$   6,349,038		$   11,410,578						76,690		65,454

		1998		$   6,567,792		$   9,813,975		$   16,381,767						99,512		101,175
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Reforestation

		Estimated Annual Reforestation Spending

		Millions of Dollars

		Millions of 1980 Dollars												Producer Price Index

		YEAR		Non USFS Reforestation Estimated		USFS Reforestation Expenditures		Total Estimated Annual Reforestation Spending						Year		% 1980 $'s

		1990		$   33.4										1990		1.163

		1991		$   34.4										1991		1.165

		1992		$   34.5		$   44.4		$   78.9						1992		1.172

		1993		$   26.0		$   40.9		$   66.8						1993		1.189

		1994		$   25.2		$   34.5		$   59.7						1994		1.204

		1995		$   25.1		$   29.5		$   54.6						1995		1.247

		1996		$   16.2		$   33.9		$   50.1						1996		1.277

		1997		$   20.7		$   26.4		$   47.1						1997		1.276

		1998		$   24.4		$   24.6		$   48.9						1998		1.244

		1999				$   24.1								1999		1.255

		Uninflated Dollars

		YEAR		Non USFS Reforestation Estimated		USFS Reforestation Expenditures		Total Estimated Annual Reforestation Spending

		1990		$   38.9

		1991		$   40.0

		1992		$   40.4		$   52.1		$   92.5

		1993		$   30.9		$   48.6		$   79.5

		1994		$   30.4		$   41.5		$   71.9

		1995		$   31.4		$   36.7		$   68.1

		1996		$   20.7		$   43.3		$   64.0

		1997		$   26.4		$   33.7		$   60.1

		1998		$   30.3		$   30.6		$   60.9

		1999				$   30.2

		Average Per Acre Reforestation Cost

		$   265

		Cost of reforestation from: Beuter, John, and Richard Gustafson.  1998.  Evaluation of the management of state-owned forest land in Oregon.  Duck Creek Associates, Inc. Corvallis, Or.

		YEAR		Non USFS ACRES REFORESTED		BLM		INDIAN LANDS		PRIVATE		STATE				USFS

		1990		146719		39128		2577		98476		6538				101051

		1991		151121		33881		2617		109891		4732				108902

		1992		152620		28398		2033		118146		4043				96887

		1993		116543		18018		1264		92866		4395				92741

		1994		114635		15393		2065		94680		2497				98440

		1995		118320		12111		3052		100680		2477				62328

		1996		78136		5393		3271		66537		2935				72743

		1997		99493		5487		3306		88297		2403				59132

		1998		114373		6504		6695		98097		3077				56109

		Data Source: Oregon Private Management Practices-From ODF FOLLAD/FACTS Data Base
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Wood Processing

		Investment in Wood Processing

		New Capital Expenditures

		Millions of Dollars

				SIC 24

		Year		1982 Dollars		Uninflated						PPI

		1972		$   203.8		$   81.1						0.398

		1973		$   189.6		$   85.3						0.45

		1974		$   349.2		$   186.8						0.535

		1975		$   364.4		$   212.8						0.584

		1976		$   246.3		$   150.5						0.611

		1977		$   346.8		$   225.1						0.649

		1978		$   399.9		$   279.5						0.699

		1979										0.787

		1980										0.898

		1981										0.98

		1982		$   132.3		$   132.3						1

		1983		$   140.3		$   142.1						1.013

		1984		$   157.5		$   163.3						1.037

		1985		$   177.9		$   183.6						1.032

		1986		$   149.0		$   149.3						1.002

		1987		$   163.6		$   168.2						1.028

		1988		$   191.6		$   204.8						1.069

		1989		$   238.7		$   267.8						1.122

		1990		$   189.3		$   220.1						1.163

		1991		$   175.9		$   204.9						1.165

		1992		$   131.6		$   154.2						1.172

		1993										1.189

		1994		$   183.0		$   220.3						1.204

		1995		$   195.8		$   244.2						1.247

		1996		$   190.1		$   242.7						1.277

		Source:  Annual Survey of Manufactures.  Geographic Area Statistics.  Statistics for the Industry by Group.  US Department of Commerce.  Economics and Statistics Administation.  Bureau of the Census.  Www.census.gov/prod/www/abs/geograph.html
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Recreation Budgets

		Recreation Investments in Oregon

		Fiscal Year 99												$   116,749,086				116.7490855

		Total for All Sources Listed below

		Budgets are for fiscal year 99, except in the case of OR Parks and Marine Board. Unless

		noted, the budgets are only allocations/base operations and do not incl. grants or project

		money. In some cases, land ownership includes two states. Percentages have been incl. but

		the budgets haven't been changed.

		U.S. Forest Service																U.S. Forest Service

		Tim Kimble, RO, 503-808-2445																Tim Kimble, RO, 503-808-2445

		* These numbers are for all of Region 6 (Oregon and Washington)																Bureau of Land Management

		* Rec. Fee Dollars are a pre-season estimate.																Merna Davis, 503-952-6093

		* Includes Newberry National Volcanic Monument.																Army Corps of Engineers

																		Heidi, Public Affairs Office, Portland District,503-808-4510

		Total Budget												$   449,469,000				U.S. Fish and Wildlife

																		Ken Tredenick, 503-231-6112

		Rec. Mgmt.												$   17,254,000				Oregon State Parks

		Wild. Mgmt.												$   3,505,000				Craig Tutor, 503-378-8587

		Facility Maint.												$   5,238,000				National Park Service Units

		Trail Maint.												$   3,115,000				Crater Lake

		Rec. Const.												$   2,708,000				Carolyn Baker, 541-594-2211

		Trail Const.												$   3,720,000				Fort Clatsop

		Timber - Rec.												$   2,895,500				Betty, 503-861-2471 ext. 224

		Special Timber - Rec.												$   149,000				Oregon Caves

		Rec. Fee												$   5,603,000				Kelly Donnely, 541-592-2100

		Total Rec. Budget												$   44,187,500

		%spent on rec'n												9.8310450776

		Bureau of Land Management

		Merna Davis, 503-952-6093

		* BLM's region include Oregon and Washington. 90% of land and allocations are in Oregon.

		This has not been adjusted for yet.

		Total Budget												$   113,000,000

		Total Rec. Budget												$   7,000,000

		% Spent on rec												6.1946902655

		Army Corps of Engineers

		Heidi, Public Affairs Office, Portland District,503-808-4510

		Columbia and Willamette Rivers facilities.

		Total Budget												$   129,000,000

		Total Rec. Budget												$   3,870,000

		% Spent on rec												3

		U.S. Fish and Wildlife

		Ken Tredenick, 503-231-6112

		* Not able to provide recreation budget. "Rule of Thumb" is $60-70K for an outdoor rec.

		planner and $40-50K for their program budget, which was used to estimate the Total Rec. Budget.

		Western Oregon Refuge Complex												$   1,600,000

		Malhuer												$   1,600,000

		Klamath Basin Complex (70% in Oregon)												$   2,200,000

		Sheldon-Hart (50% in Oregon)												$   1,600,000

		Total Budget												$   7,000,000

		WORC (1 ORP, program budget)												$100-120,000

		M (2 ORP, program budget)												$160-190,000

		KBC (2ORP, 64K in rec. fees, program budget)												$124-254,000

		S-H (33% ORP, program budget, lots of facility dvlmnt. this year)												$60-73,000

		Total Rec. Budget												$444-637,000

		%spent on rec'n										between		6.3428571429		and		9.1

		Oregon Department of Forestry

		Berta Boti, 503-945-7486

		* Budget of just the State Forest Management Program (there are two other prog.)

		Total Budget												No Report

		Total Rec. Budget												No Report

		Oregon State Parks

		Craig Tutor, 503-378-8587

		* This is the 1997-99 Biennium budget

		Total Budget												$   84,000,000

		Oregon Marine Board

		Donna Plotts, 503-378-8587

		* Since they don't have any land, I don't know if you want to use this. 1999-2001 Biennium.

		Registration, Education, and Safety												$   3,217,156

		Law Enforcement

				Coordination, Training, and Waterway Markers										$   613,396

				Marine Patrol Contracts & Equip.										$   8,826,927

		Facilities Program

				Maintenance Assistance Program										$   2,044,653

				Clean Vessel, Non-Trls Bt Infrastructure

				and Sportfish Restoration Grants										$   1,161,707

				Boat Facility Grants										$   3,132,880

				Project & Engineering Services										$   1,226,792

		Total Budget												$   20,223,511

		National Park Service Units

				Crater Lake																Agency Recreation Budgets: Fiscal Year 1999

				Carolyn Baker, 541-594-2211																Agency						Budget

																				BLM						7,000,000

				Enacted base ONPS										$   3,578,000						USFS						44,187,500

				Regional assessments										$   80,200						Army Corps of Engineers						3870000

				park reserves										$   32,300						State Parks						84,000,000

				park management										$   199,900						National Park Service						540500

				concession management										$   40,400						*BLM, USFS, and Army Corps of Engineers

				administration										$   430,400						budgets are national or regional in scale

				interpretation										$   360,700

				visitor protection										$   545,800

				resource management										$   508,200

				maintenance										$   1,380,100

				Total										$   7,156,000

				Fort Clatsop

				Betty, 503-861-2471 ext. 224

				Total Budget										$   912,000

				John Day Fossil Beds										No Report

				Oregon Caves

				Kelly Donnely, 541-592-2100

				Total Budget										$   749,330





Acres of Management Practices

		OREGON PRIVATE MANAGEMENT PRACTICES-FROM FOLLAD/FACTS FILE

				All Oregon										WESTSIDE														Eastern Oregon

				Acres Treated										Herbicide				Fertilizer				Precommercial Thinning						Herbicide				Fertilizer				Precommercial Thinning

		Year		Herbicide		Fertilizer		PCT						Corporate		Noncorporate		Corporate		Noncorporate		Corporate		Noncorporate				Corporate		Noncorporate		Corporate		Noncorporate		Corporate		Noncorporate

		1976		115,686		29,184		32,359						113285		2401		27866		1318		26341		2630				0		0		0		0		2020		1368

		1977		100,338		47,280		45,010						92229		7089		45634		1646		34766		1962				500		520		0		0		4445		3837

		1978		163,027		58,649		45,072						158552		3673		56676		642		33836		1936				802		0		1331		0		7877		1423

		1979		160,233		82,753		55,875						155436		4169		82271		482		32388		1646				628		0		0		0		14644		7197

		1980		136,528		65,871		56,745						130024		5318		60101		2252		33986		1426				1113		73		3518		0		15383		5950

		1981		162,082		40,619		48,528						155932		5374		40539		80		34096		1701				741		35		0		0		9423		3308

		1982		137,949		19,423		26,973						129520		7107		19343		80		17185		1506				1252		70		0		0		5461		2821

		1983		163,595		44,588		35,676						157521		4606		44588		0		26599		1951				1348		120		0		0		4171		2955

		1984		194,032		41,530		64,925						182460		10613		40838		692		47861		1994				959		0		0		0		12326		2744

		1985		145,419		61,686		41,799						138788		5638		61619		67		31315		1093				981		12		0		0		7196		2195

		1986		140,763		47,284		43,121						125630		14528		45561		1723		30531		1157				585		20		0		0		9911		1522

		1987		130,998		48,313		41,015						122336		8082		48177		130		34696		1453				580		0		6		0		2520		2346

		1988		172,679		49,332		47,071						167016		5062		49332		0		42870		1184				601		0		0		0		906		2111

		1989		162,043		47,950		53,541						155445		5737		47780		170		47452		1473				861		0		0		0		3387		1229

		1990		246,335		26,898		45,220						236786		8878		26806		90		40242		1698				671		0		2		0		2233		1047

		1991		212,545		37,563		44,265						196823		15329		37206		277		37705		1316				392		1		80		0		4034		1210

		1992		222,657		39,752		62,078						208145.2		13850.6		39326		400		41042		2411				594		67		26		0		15485		3140

		1993		315,580		73,076		80,707						294331		18704		56270		16804		57973		2012				2420		125		2		0		14432		6290

		1994		402,764		85,411		63,100						373476		25896		84342		756		35859		2476				1478		1914		313		0		22360		2405

		1995		277,811		68,792		41,760						254996		20273		67013		1776		36376		1771		goofy herb:Linn&Benton		2349		193		3		0		3185		428

		1996		301,347		67,858		36,602						274053		22421		64633		3025		22702		3503				2908		1965		200		0		9451		946

		1997				85,522		94,306

		1998				113,502		108,044

		2-year moving average for above

		Year

		1976		115,686		29,184		32,359

		1977		108,012		38,232		38,685

		1978		131,683		52,965		45,041

		1979		161,630		70,701		50,474

		1980		148,381		74,312		56,310

		1981		149,305		53,245		52,637

		1982		150,016		30,021		37,751

		1983		150,772		32,006		31,325

		1984		178,814		43,059		50,301

		1985		169,726		51,608		53,362

		1986		143,091		54,485		42,460

		1987		135,881		47,799		42,068

		1988		151,839		48,823		44,043

		1989		167,361		48,641		50,306

		1990		204,189		37,424		49,381

		1991		229,440		32,231		44,743

		1992		217,601		38,658		53,172

		1993		269,118		56,414		71,393

		1994		359,172		79,244		71,904

		1995		340,288		77,102		52,430

		1996		289,579		68,325		39,181

		1997		301,347		76,690		65,454

		1998				99,512		101,175





Investment Chart
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SIC 24
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New Capital Expenditues SIC 24
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Value of Investment

		Value of Investment in Forest Health and Management, Planted Forests, Wood Processing, Recreation and Tourism

		Millions of Dollars

		1982 Dollars - PPI All Commodities

		Year		USFS Forest Health Spending		Estimated Private Land Management Spending (PCT & Fertilization)		Estimated Annual Reforestation Spending		New Capital Expenditures in Wood Processing (SIC 24)		Recreation				Year		% 1982 $'s

		1976				$   8.29				$   246.32						1976		0.611

		1977				$   9.67				$   346.84						1977		0.649

		1978				$   11.25				$   399.86						1978		0.699

		1979				$   12.15										1979		0.787

		1980				$   11.54										1980		0.898

		1981				$   8.80										1981		0.98

		1982				$   5.64				$   132.30						1982		1

		1983				$   5.08				$   140.28						1983		1.013

		1984				$   7.45				$   157.47						1984		1.037

		1985				$   8.32				$   177.91						1985		1.032

		1986				$   7.70				$   149.00						1986		1.002

		1987				$   7.04				$   163.62						1987		1.028

		1988				$   7.01				$   191.58						1988		1.069

		1989				$   7.21				$   238.68						1989		1.122

		1990				$   6.24				$   189.25						1990		1.163

		1991				$   5.55				$   175.88						1991		1.165

		1992		$   1.79		$   6.58		$   78.93		$   131.57						1992		1.172

		1993		$   1.15		$   8.96		$   66.85								1993		1.189

		1994		$   1.81		$   10.14		$   59.73		$   182.97						1994		1.204

		1995		$   2.26		$   8.16		$   54.60		$   195.83						1995		1.247

		1996		$   2.57		$   6.51		$   50.15		$   190.05						1996		1.277

		1997		$   2.47		$   8.94		$   47.08								1997		1.276

		1998		$   2.80		$   13.17		$   48.93								1998		1.244

		1999		$   2.91								$   93.03				1999		1.255

		Millions of Dollars - Nominal

		Year		USFS Forest Health Spending		Estimated Private Land Management Spending (PCT & Fertilization)		Estimated Annual Reforestation Spending		New Capital Expenditures in Wood Processing (SIC 24)		Recreation

		1976				$   5.065				$   150.50

		1977				$   6.276				$   225.10

		1978				$   7.865				$   279.50

		1979				$   9.562				NA

		1980				$   10.367				NA

		1981				$   8.620				NA

		1982				$   5.643				$   132.30

		1983				$   5.151				$   142.10

		1984				$   7.721				$   163.30

		1985				$   8.582				$   183.60

		1986				$   7.715				$   149.30

		1987				$   7.235				$   168.20

		1988				$   7.494				$   204.80

		1989				$   8.090				$   267.80

		1990				$   7.260				$   220.10

		1991				$   6.467				$   204.90

		1992		$   2.10		$   7.71		$   92.50		$   154.20

		1993		$   1.37		$   10.65		$   79.48

		1994		$   2.17		$   12.20		$   71.92		$   220.30

		1995		2.82		10.17		68.08		244.20

		1996		3.28		8.31		64.04		242.70

		1997		3.16		11.41		60.07

		1998		3.48		16.38		60.87

		1999		3.65								116.75





Forest Health and Management
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USFS Funding

		Funding Trends: National Forests in Oregon

		Uninflated, Dollars in Thousands

		Program		FY 1992		FY 1993		FY 1994		FY 1995		FY 1996		FY 1997		FY 1998		FY 1999

		Forest Health Management

		Federal Lands Forest Health		1,207		1,293		1,185		1,952		2,197		1,945		2,129		2,340

		Coop Lands Forest Health *		159		0		163		210		210		255		313		216

		Coop Lands Fire Mgmt*		732		77		826		660		869		955		1,042		1,091

		Subtotal Forest Health		2,098		1,370		2,174		2,822		3,276		3,155		3,484		3,647

		Appropriated Reforestation		9,062		8,448		14,696		9,692		13,523		13,728		12,616		13,726

		CWKV Reforestation		42,996		40,147		26,845		27,036		29,807		19,975		17,948		16,490

		Subtotal Reforestation		52,058		48,595		41,541		36,728		43,330		33,703		30,564		30,216

		Noxious Weeds **		159		198		133		100		135		108		214		242

		Fire Preparedness		25,326		30,055		29,196		35,775		31,248		34,507		34,809		35,587

		Hazardous Fuels +										2,478		3,213		6,579		8,173

		Brush Disposal		24,313		18,519		14,040		13,646		11,707		8,431		6,902		6,889

		Subtotal Fire		49,639		48,574		43,236		49,422		45,434		46,151		48,290		50,649

		Grand Total		103,955		98,737		87,084		89,072		92,174		83,117		82,553		84,753

		* Coop Forest Health and Coop Fire are funds used to treat infestations on non-federal lands. These funds could be spent in WA or OR. Where funds are spent varies from year to year, and is not available from the final budget advice

		** Noxious weeds was line item in the budget until FY 1995 when it became part of Rangeland Vegetation managment. The range veg. line item also includes planning, inventory, and analysis that supports range management. The amount shown for noxious weeds i

		+ Hazardous Fuels was a program within the Fire Protection line item until 1996 when fire protection was split into Preparedness and Fuels.

		Definitions: Federal Lands Forest Health- dection, monitoring, and evaluation of forest ecosystem health including insect and

		disease infestation. Prevention and supression of insect and disease outbreaks.

		Coop Lands FH- detect and evaluate insect and disease outbreaks on state and private lands.

		Coop Lands Fire- cooperate, participate and consult with states on fire protection for non-federal lands.

		Appropriated Reforestation- seeding, planting, and preparing sites to encourage natural regeneration on sites

		outside of timber sale areas or for sites within sale areas for which no KV funds have been collected.

		CWKV Reforestation- utilizes funds deposited by timber sale purchasers for site prep and planting within

		timber sale areas.

		Noxious Weeds- managing infestations of noxious weeds to prevent further infestations.

		Fire Preparedness- provide the basic fire organization and capability to prevent forest fires and to take

		prompt, effective initial attack suppression action on wildfires.

		Hazardous Fuels - inventory and analysis of fuel hazards, and determination of appropriate fuel treatments,

		including prescribed fire, mechanical, and chemical methods. Activites are conducted in high risk areas

		where long term damage to resources can be reduced through fuel treatment.

		Brush Disposal- dispose of brush and other debris resulting from cutting operations on timber sale areas.

		Brush is disposed of by crushing, chipping, burning or a combination, and is paid for by deposits from the

		timber sale purchaser.

		Note- CWKV reforestation and Brush Disposal have decreased significantly during the study period.

		This is due to the reliance of these programs on timber sale receipts which have declined

		substantially with the reduction in timber harvest over the past decade.





Management Practices

		VALUE OF OREGON PRIVATE MANAGEMENT PRACTICES

		Calculated by multiplying average acres treated times average treatment cost per acre

						Average Cost Per Acre of Treatment

						Fertilizer		PCT

						$   66		$   97

						Cost of Silvicultural treatments from: Beuter, John, and Richard Gustafson.  1998.  Evaluation of the management of state-owned forest land in Oregon.  Duck Creek Associates, Inc. Corvallis, Or.

				1982 Dollars Adjusted with the Producer Price Index - All Commodities

				Two Year Moving Average

				Total Value of Treatment										Producer Price Index

		Year		Fertilizer		PCT		Sum						Year		% 1982 $'s

		1976		3.15		5.14		8.29						1976		0.611

		1977		3.89		5.78		9.67						1977		0.649

		1978		5.00		6.25		11.25						1978		0.699

		1979		5.93		6.22		12.15						1979		0.787

		1980		5.46		6.08		11.54						1980		0.898

		1981		3.59		5.21		8.80						1981		0.98

		1982		1.98		3.66		5.64						1982		1

		1983		2.09		3.00		5.08						1983		1.013

		1984		2.74		4.71		7.45						1984		1.037

		1985		3.30		5.02		8.32						1985		1.032

		1986		3.59		4.11		7.70						1986		1.002

		1987		3.07		3.97		7.04						1987		1.028

		1988		3.01		4.00		7.01						1988		1.069

		1989		2.86		4.35		7.21						1989		1.122

		1990		2.12		4.12		6.24						1990		1.163

		1991		1.83		3.73		5.55						1991		1.165

		1992		2.18		4.40		6.58						1992		1.172

		1993		3.13		5.82		8.96						1993		1.189

		1994		4.34		5.79		10.14						1994		1.204

		1995		4.08		4.08		8.16						1995		1.247

		1996		3.53		2.98		6.51						1996		1.277

		1997		3.97		4.98		8.94						1997		1.276

		1998		5.28		7.89		13.17						1998		1.244

														1999		1.255

				Uninflated Dollars										Acres of Management Practices from ODF Follad/Fact Data Base

				Two Year Moving Average										Two Year Moving Average

														All Oregon

				Total Value of Treatment										Acres Treated

		Year		Fertilizer		PCT		Sum						Fertilizer		PCT

		1976		$   1,926,144		$   3,138,823		$   5,064,967						29,184		32,359

		1977		$   2,523,312		$   3,752,397		$   6,275,709						38,232		38,685

		1978		$   3,495,657		$   4,368,977		$   7,864,634						52,965		45,041

		1979		$   4,666,266		$   4,895,930		$   9,562,196						70,701		50,474

		1980		$   4,904,592		$   5,462,070		$   10,366,662						74,312		56,310

		1981		$   3,514,170		$   5,105,741		$   8,619,911						53,245		52,637

		1982		$   1,981,386		$   3,661,799		$   5,643,185						30,021		37,751

		1983		$   2,112,363		$   3,038,477		$   5,150,840						32,006		31,325

		1984		$   2,841,894		$   4,879,149		$   7,721,043						43,059		50,301

		1985		$   3,406,128		$   5,176,114		$   8,582,242						51,608		53,362

		1986		$   3,596,010		$   4,118,620		$   7,714,630						54,485		42,460

		1987		$   3,154,701		$   4,080,596		$   7,235,297						47,799		42,068

		1988		$   3,222,285		$   4,272,171		$   7,494,456						48,823		44,043

		1989		$   3,210,306		$   4,879,682		$   8,089,988						48,641		50,306

		1990		$   2,469,984		$   4,789,909		$   7,259,893						37,424		49,381

		1991		$   2,127,213		$   4,340,023		$   6,467,236						32,231		44,743

		1992		$   2,551,395		$   5,157,636		$   7,709,031						38,658		53,172

		1993		$   3,723,324		$   6,925,073		$   10,648,397						56,414		71,393

		1994		$   5,230,071		$   6,974,640		$   12,204,711						79,244		71,904

		1995		$   5,088,699		$   5,085,710		$   10,174,409						77,102		52,430

		1996		$   4,509,450		$   3,800,557		$   8,310,007						68,325		39,181

		1997		$   5,061,540		$   6,349,038		$   11,410,578						76,690		65,454

		1998		$   6,567,792		$   9,813,975		$   16,381,767						99,512		101,175
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Reforestation

		Estimated Annual Reforestation Spending

		Millions of Dollars

		Millions of 1980 Dollars												Producer Price Index

		YEAR		Non USFS Reforestation Estimated		USFS Reforestation Expenditures		Total Estimated Annual Reforestation Spending						Year		% 1980 $'s

		1990		$   33.4										1990		1.163

		1991		$   34.4										1991		1.165

		1992		$   34.5		$   44.4		$   78.9						1992		1.172

		1993		$   26.0		$   40.9		$   66.8						1993		1.189

		1994		$   25.2		$   34.5		$   59.7						1994		1.204

		1995		$   25.1		$   29.5		$   54.6						1995		1.247

		1996		$   16.2		$   33.9		$   50.1						1996		1.277

		1997		$   20.7		$   26.4		$   47.1						1997		1.276

		1998		$   24.4		$   24.6		$   48.9						1998		1.244

		1999				$   24.1								1999		1.255

		Uninflated Dollars

		YEAR		Non USFS Reforestation Estimated		USFS Reforestation Expenditures		Total Estimated Annual Reforestation Spending

		1990		$   38.9

		1991		$   40.0

		1992		$   40.4		$   52.1		$   92.5

		1993		$   30.9		$   48.6		$   79.5

		1994		$   30.4		$   41.5		$   71.9

		1995		$   31.4		$   36.7		$   68.1

		1996		$   20.7		$   43.3		$   64.0

		1997		$   26.4		$   33.7		$   60.1

		1998		$   30.3		$   30.6		$   60.9

		1999				$   30.2

		Average Per Acre Reforestation Cost

		$   265

		Cost of reforestation from: Beuter, John, and Richard Gustafson.  1998.  Evaluation of the management of state-owned forest land in Oregon.  Duck Creek Associates, Inc. Corvallis, Or.

		YEAR		Non USFS ACRES REFORESTED		BLM		INDIAN LANDS		PRIVATE		STATE				USFS

		1990		146719		39128		2577		98476		6538				101051

		1991		151121		33881		2617		109891		4732				108902

		1992		152620		28398		2033		118146		4043				96887

		1993		116543		18018		1264		92866		4395				92741

		1994		114635		15393		2065		94680		2497				98440

		1995		118320		12111		3052		100680		2477				62328

		1996		78136		5393		3271		66537		2935				72743

		1997		99493		5487		3306		88297		2403				59132

		1998		114373		6504		6695		98097		3077				56109

		Data Source: Oregon Private Management Practices-From ODF FOLLAD/FACTS Data Base
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Wood Processing

		Investment in Wood Processing

		New Capital Expenditures

		Millions of Dollars

				SIC 24

		Year		1982 Dollars		Uninflated						PPI

		1972		$   203.8		$   81.1						0.398

		1973		$   189.6		$   85.3						0.45

		1974		$   349.2		$   186.8						0.535

		1975		$   364.4		$   212.8						0.584

		1976		$   246.3		$   150.5						0.611

		1977		$   346.8		$   225.1						0.649

		1978		$   399.9		$   279.5						0.699

		1979										0.787

		1980										0.898

		1981										0.98

		1982		$   132.3		$   132.3						1

		1983		$   140.3		$   142.1						1.013

		1984		$   157.5		$   163.3						1.037

		1985		$   177.9		$   183.6						1.032

		1986		$   149.0		$   149.3						1.002

		1987		$   163.6		$   168.2						1.028

		1988		$   191.6		$   204.8						1.069

		1989		$   238.7		$   267.8						1.122

		1990		$   189.3		$   220.1						1.163

		1991		$   175.9		$   204.9						1.165

		1992		$   131.6		$   154.2						1.172

		1993										1.189

		1994		$   183.0		$   220.3						1.204

		1995		$   195.8		$   244.2						1.247

		1996		$   190.1		$   242.7						1.277

		Source:  Annual Survey of Manufactures.  Geographic Area Statistics.  Statistics for the Industry by Group.  US Department of Commerce.  Economics and Statistics Administation.  Bureau of the Census.  Www.census.gov/prod/www/abs/geograph.html
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Recreation Budgets

		Recreation Investments in Oregon

		Fiscal Year 99												$   116,749,086				116.7490855

		Total for All Sources Listed below

		Budgets are for fiscal year 99, except in the case of OR Parks and Marine Board. Unless

		noted, the budgets are only allocations/base operations and do not incl. grants or project

		money. In some cases, land ownership includes two states. Percentages have been incl. but

		the budgets haven't been changed.

		U.S. Forest Service																U.S. Forest Service

		Tim Kimble, RO, 503-808-2445																Tim Kimble, RO, 503-808-2445

		* These numbers are for all of Region 6 (Oregon and Washington)																Bureau of Land Management

		* Rec. Fee Dollars are a pre-season estimate.																Merna Davis, 503-952-6093

		* Includes Newberry National Volcanic Monument.																Army Corps of Engineers

																		Heidi, Public Affairs Office, Portland District,503-808-4510

		Total Budget												$   449,469,000				U.S. Fish and Wildlife

																		Ken Tredenick, 503-231-6112

		Rec. Mgmt.												$   17,254,000				Oregon State Parks

		Wild. Mgmt.												$   3,505,000				Craig Tutor, 503-378-8587

		Facility Maint.												$   5,238,000				National Park Service Units

		Trail Maint.												$   3,115,000				Crater Lake

		Rec. Const.												$   2,708,000				Carolyn Baker, 541-594-2211

		Trail Const.												$   3,720,000				Fort Clatsop

		Timber - Rec.												$   2,895,500				Betty, 503-861-2471 ext. 224

		Special Timber - Rec.												$   149,000				Oregon Caves

		Rec. Fee												$   5,603,000				Kelly Donnely, 541-592-2100

		Total Rec. Budget												$   44,187,500

		%spent on rec'n												9.8310450776

		Bureau of Land Management

		Merna Davis, 503-952-6093

		* BLM's region include Oregon and Washington. 90% of land and allocations are in Oregon.

		This has not been adjusted for yet.

		Total Budget												$   113,000,000

		Total Rec. Budget												$   7,000,000

		% Spent on rec												6.1946902655

		Army Corps of Engineers

		Heidi, Public Affairs Office, Portland District,503-808-4510

		Columbia and Willamette Rivers facilities.

		Total Budget												$   129,000,000

		Total Rec. Budget												$   3,870,000

		% Spent on rec												3

		U.S. Fish and Wildlife

		Ken Tredenick, 503-231-6112

		* Not able to provide recreation budget. "Rule of Thumb" is $60-70K for an outdoor rec.

		planner and $40-50K for their program budget, which was used to estimate the Total Rec. Budget.

		Western Oregon Refuge Complex												$   1,600,000

		Malhuer												$   1,600,000

		Klamath Basin Complex (70% in Oregon)												$   2,200,000

		Sheldon-Hart (50% in Oregon)												$   1,600,000

		Total Budget												$   7,000,000

		WORC (1 ORP, program budget)												$100-120,000

		M (2 ORP, program budget)												$160-190,000

		KBC (2ORP, 64K in rec. fees, program budget)												$124-254,000

		S-H (33% ORP, program budget, lots of facility dvlmnt. this year)												$60-73,000

		Total Rec. Budget												$444-637,000

		%spent on rec'n										between		6.3428571429		and		9.1

		Oregon Department of Forestry

		Berta Boti, 503-945-7486

		* Budget of just the State Forest Management Program (there are two other prog.)

		Total Budget												No Report

		Total Rec. Budget												No Report

		Oregon State Parks

		Craig Tutor, 503-378-8587

		* This is the 1997-99 Biennium budget

		Total Budget												$   84,000,000

		Oregon Marine Board

		Donna Plotts, 503-378-8587

		* Since they don't have any land, I don't know if you want to use this. 1999-2001 Biennium.

		Registration, Education, and Safety												$   3,217,156

		Law Enforcement

				Coordination, Training, and Waterway Markers										$   613,396

				Marine Patrol Contracts & Equip.										$   8,826,927

		Facilities Program

				Maintenance Assistance Program										$   2,044,653

				Clean Vessel, Non-Trls Bt Infrastructure

				and Sportfish Restoration Grants										$   1,161,707

				Boat Facility Grants										$   3,132,880

				Project & Engineering Services										$   1,226,792

		Total Budget												$   20,223,511

		National Park Service Units

				Crater Lake																Agency Recreation Budgets: Fiscal Year 1999

				Carolyn Baker, 541-594-2211																Agency						Budget

																				BLM						7,000,000

				Enacted base ONPS										$   3,578,000						USFS						44,187,500

				Regional assessments										$   80,200						Army Corps of Engineers						3870000

				park reserves										$   32,300						State Parks						84,000,000

				park management										$   199,900						National Park Service						540500

				concession management										$   40,400						*BLM, USFS, and Army Corps of Engineers

				administration										$   430,400						budgets are national or regional in scale

				interpretation										$   360,700

				visitor protection										$   545,800

				resource management										$   508,200

				maintenance										$   1,380,100

				Total										$   7,156,000

				Fort Clatsop

				Betty, 503-861-2471 ext. 224

				Total Budget										$   912,000

				John Day Fossil Beds										No Report

				Oregon Caves

				Kelly Donnely, 541-592-2100

				Total Budget										$   749,330





Acres of Management Practices

		OREGON PRIVATE MANAGEMENT PRACTICES-FROM FOLLAD/FACTS FILE

				All Oregon										WESTSIDE														Eastern Oregon

				Acres Treated										Herbicide				Fertilizer				Precommercial Thinning						Herbicide				Fertilizer				Precommercial Thinning

		Year		Herbicide		Fertilizer		PCT						Corporate		Noncorporate		Corporate		Noncorporate		Corporate		Noncorporate				Corporate		Noncorporate		Corporate		Noncorporate		Corporate		Noncorporate

		1976		115,686		29,184		32,359						113285		2401		27866		1318		26341		2630				0		0		0		0		2020		1368

		1977		100,338		47,280		45,010						92229		7089		45634		1646		34766		1962				500		520		0		0		4445		3837

		1978		163,027		58,649		45,072						158552		3673		56676		642		33836		1936				802		0		1331		0		7877		1423

		1979		160,233		82,753		55,875						155436		4169		82271		482		32388		1646				628		0		0		0		14644		7197

		1980		136,528		65,871		56,745						130024		5318		60101		2252		33986		1426				1113		73		3518		0		15383		5950

		1981		162,082		40,619		48,528						155932		5374		40539		80		34096		1701				741		35		0		0		9423		3308

		1982		137,949		19,423		26,973						129520		7107		19343		80		17185		1506				1252		70		0		0		5461		2821

		1983		163,595		44,588		35,676						157521		4606		44588		0		26599		1951				1348		120		0		0		4171		2955

		1984		194,032		41,530		64,925						182460		10613		40838		692		47861		1994				959		0		0		0		12326		2744

		1985		145,419		61,686		41,799						138788		5638		61619		67		31315		1093				981		12		0		0		7196		2195

		1986		140,763		47,284		43,121						125630		14528		45561		1723		30531		1157				585		20		0		0		9911		1522

		1987		130,998		48,313		41,015						122336		8082		48177		130		34696		1453				580		0		6		0		2520		2346

		1988		172,679		49,332		47,071						167016		5062		49332		0		42870		1184				601		0		0		0		906		2111

		1989		162,043		47,950		53,541						155445		5737		47780		170		47452		1473				861		0		0		0		3387		1229

		1990		246,335		26,898		45,220						236786		8878		26806		90		40242		1698				671		0		2		0		2233		1047

		1991		212,545		37,563		44,265						196823		15329		37206		277		37705		1316				392		1		80		0		4034		1210

		1992		222,657		39,752		62,078						208145.2		13850.6		39326		400		41042		2411				594		67		26		0		15485		3140

		1993		315,580		73,076		80,707						294331		18704		56270		16804		57973		2012				2420		125		2		0		14432		6290

		1994		402,764		85,411		63,100						373476		25896		84342		756		35859		2476				1478		1914		313		0		22360		2405

		1995		277,811		68,792		41,760						254996		20273		67013		1776		36376		1771		goofy herb:Linn&Benton		2349		193		3		0		3185		428

		1996		301,347		67,858		36,602						274053		22421		64633		3025		22702		3503				2908		1965		200		0		9451		946

		1997				85,522		94,306

		1998				113,502		108,044

		2-year moving average for above

		Year

		1976		115,686		29,184		32,359

		1977		108,012		38,232		38,685

		1978		131,683		52,965		45,041

		1979		161,630		70,701		50,474

		1980		148,381		74,312		56,310

		1981		149,305		53,245		52,637

		1982		150,016		30,021		37,751

		1983		150,772		32,006		31,325

		1984		178,814		43,059		50,301

		1985		169,726		51,608		53,362

		1986		143,091		54,485		42,460

		1987		135,881		47,799		42,068

		1988		151,839		48,823		44,043

		1989		167,361		48,641		50,306

		1990		204,189		37,424		49,381

		1991		229,440		32,231		44,743

		1992		217,601		38,658		53,172

		1993		269,118		56,414		71,393

		1994		359,172		79,244		71,904

		1995		340,288		77,102		52,430

		1996		289,579		68,325		39,181

		1997		301,347		76,690		65,454

		1998				99,512		101,175
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All Growing Stock

		Federal		Federal

		Industry		Industry

		NIPF		NIPF

		Other		Other



Merchantable

Nonmerchantable

Million Cubic Feet

Growing Stock

70332.3709253882

38964.3151468802

13094.1426362295

4768.2449950464

6681.8116459353

2424.3343228391

4598.6259256953

2234.7371740605



QryGrowStk_by_owner

		GROWING STOCK OF BOTH MERCHANTABLE AND NONMERCHANTABLE TIMBER

		Western Oregon

		Net Cubic Foot Volume By Owner

				Growing Stock (MMCF)

		Owner Group		Merchantable		Nonmerchantable

		Federal		51,818		27,098				51818019.4697336		27098183.1468802

		Industry		11,255		3,685				11255328.8575692		3684525.9950464

		NIPF		5,389		1,830				5389036.3708066		1829695.3228391

		Other		3,561		1,721				3561302.0349878		1721063.1740605

		Sum		72,024		34,333

		Eastern Oregon

		Net Cubic Foot Volume By Owner

				Growing Stock (MMCF)

		Owner Group		Merchantable		Nonmerchantable

		Federal		18,514		11,866				18514351.4556546		11866132

		Industry		1,839		1,084				1838813.77866025		1083719

		NIPF		1,293		595				1292775.27512871		594639

		Other		1,037		514				1037323.89070753		513674

		Sum		22,683		14,058

		All Oregon

		Net Cubic Foot Volume By Owner

				Growing Stock (MMCF)

		Owner Group		Merchantable		Nonmerchantable

		Federal		70,332		38,964		109,297

		Industry		13,094		4,768		17,862

		NIPF		6,682		2,424		9,106

		Other		4,599		2,235		6,833

		Sum		94,707		48,392		143,099

				74%		81%		76%

				14%		10%		12%

				7%		5%		6%

				5%		5%		5%

				1		1		1
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  Lumber & Panel Usage in New Housing
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1996 Average Weekly Wages
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Sheet1

		Fiscal Year		Day Use		Overnight				Total

		1970-71		22,325,000		1,578,000				23,903,000

		1971-72		26,329,000		1,803,000				28,132,000

		1972-73		28,683,000		1,770,000				30,453,000

		1973-74		25,209,000		1,542,000				26,751,000

		1974-75		27,160,000		1,617,000				28,777,000

		1975-76		29,119,000		1,706,000				30,825,000

		1976-77		31,464,000		1,735,000				32,199,000

		1977-78		32,733,000		1,640,000				34,373,000

		1978-79		33,912,000		1,575,000				35,487,000

		1979-80		32,855,000		1,468,000				34,323,000

		1980-81		33,457,000		1,536,000				34,993,000

		1981-82		30,504,000		1,633,000				32,137,000

		1982-83		30,604,000		1,607,000				32,211,000

		1983-84		34,453,000		1,616,000				36,069,000

		1984-85		34,361,000		1,686,000				36,047,000

		1985-86		32,842,000		1,721,000				34,563,000

		1986-87		35,778,000		1,843,000				37,621,000

		1987-88		36,518,000		1,892,000				38,410,000

		1988-89		35,811,000		2,095,000				37,906,000

		1989-90		37,180,000		2,208,000				39,388,000				39,388,000

		1990-91		36,983,000		2,158,000				39,141,000

		1991-92		39,886,000		2,320,000				42,206,000

		1992-93		38,390,000		2,079,000				40,469,000

		1993-94		39,823,000		2,030,000				41,853,000

		1994-95		39,397,000		2,012,000				41,409,000

		1995-96		38,720,000		2,044,000				40,764,000

		1970-71		22.325		1.578		23.903

		1971-72		26.329		1.803		28.132

		1972-73		28.683		1.770		30.453

		1973-74		25.209		1.542		26.751

		1974-75		27.160		1.617		28.777

		1975-76		29.119		1.706		30.825

		1976-77		31.464		1.735		32.199

		1977-78		32.733		1.640		34.373

		1978-79		33.912		1.575		35.487

		1979-80		32.855		1.468		34.323

		1980-81		33.457		1.536		34.993

		1981-82		30.504		1.633		32.137

		1982-83		30.604		1.607		32.211

		1983-84		34.453		1.616		36.069

		1984-85		34.361		1.686		36.047

		1985-86		32.842		1.721		34.563

		1986-87		35.778		1.843		37.621

		1987-88		36.518		1.892		38.410

		1988-89		35.811		2.095		37.906

		1989-90		37.180		2.208		39.388

		1990-91		36.983		2.158		39.141

		1991-92		39.886		2.320		42.206

		1992-93		38.390		2.079		40.469

		1993-94		39.823		2.030		41.853

		1994-95		39.397		2.012		41.409

		1995-96		38.720		2.044		40.764
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visits-line
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		1987		102944		117346		174798

		1988		117068		126928		203151

		1989		103325		134710		206821

		1990		99158		98435		262728

		1991		99061		103941		279799

		1992		86097		111643		257179

		1993		97223		131850		210176

		1994		97286		114927		193558

		1995		103056		128032		194410

		1996		98383		120556		179573

		1997		84500		113057		199822
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								CRATER LAKE

						Visits		NoRecVis		Total Vis		RVD

		1986				402,789		24,927		427,716		186,375

		1987				460,550		32,031		492,581		223,204

		1988				443,430		25,564		468,994		214,636

		1989				430,734		24,003		454,737		203,752

		1990				384,941		69,312		454,253		186,761

		1991				456,931		68,510		525,441		218,615

		1992				461,668		49,832		511,500		226,897

		1993				381,747		38,167		419,914		175,242

		1994				454,215		45,865		500,080		208,657

		1995				496,041		46,570		542,611		215,360

		1996				476,957		49,600		526,557		187,851

		1997				451,548		49,600		501,148		182,014

								FORT CLATSOP

						Visits		NoRecVis		Total Vis		RVD

		1986				173,778		0		173,778		17,522

		1987				174,798		0		174,798		16,477

		1988				203,151		0		203,151		23,548

		1989				206,821		588		207,409		25,072

		1990				262,728		909		263,637		27,759

		1991				279,799		329		280,128		28,449

		1992				257,179		394		257,573		25,593

		1993				210,176		193		210,369		20,763

		1994				193,558		552		194,110		19,199

		1995				194,410		1,447		195,857		19,443

		1996				179,573		1,529		181,102		17,943

		1997				199,822		829		200,651		19,464

								JOHN DAY FOSSIL BEDS

						Visits		NoRecVis		Total Vis		RVD

		1986				103,328		1,356		104,684		4,601

		1987				117,346		1,356		118,702		5,146

		1988				126,928		1,356		128,284		5,463

		1989				134,710		1,356		136,066		5,678

		1990				98,435		1,088		99,523		7,934

		1991				103,941		840		104,781		10,999

		1992				111,643		840		112,483		11,332

		1993				131,850		840		132,690		13,071

		1994				114,927		840		115,767		11,650

		1995				128,032		840		128,872		12,928

		1996				120,556		840		121,396		12,219

		1997				113,057		840		113,897		11,267

								OREGON CAVES

						Visits		NoRecVis		Total Vis		RVD

		1986				101,833		735		102,568		29,658

		1987				102,944		656		103,600		29,320

		1988				117,068		497		117,565		30,868

		1989				103,325		272		103,597		25,831

		1990				99,158		520		99,678		24,790

		1991				99,061		480		99,541		25,599

		1992				86,097		520		86,617		30,906

		1993				97,223		520		97,743		30,431

		1994				97,286		520		97,806		30,660

		1995				103,056		520		103,576		33,428

		1996				98,383		520		98,903		32,008

		1997				84,500		520		85,020		27,424
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		Pine/Subalpine Fir		Pine/Subalpine Fir		Pine/Subalpine Fir		Pine/Subalpine Fir		Pine/Subalpine Fir		Pine/Subalpine Fir		Pine/Subalpine Fir

		Mixed Conifer/Deciduous		Mixed Conifer/Deciduous		Mixed Conifer/Deciduous		Mixed Conifer/Deciduous		Mixed Conifer/Deciduous		Mixed Conifer/Deciduous		Mixed Conifer/Deciduous
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W OR

		

		Western Oregon

				Protected Acres

		Size Class		Douglas Fir		DF/Mixed		Ponderosa Pine		Spruce; W. Hemlock		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Mixed Conifer/Deciduous		Deciduous

		0-5		341,000		340,809		13,280		7,259		86,360		32,823		82,913		6,755														74,766

		5-10		609,711		434,169		18,335		20,020		136,411		25,729		132,732		8,219														60,235

		10-15		504,889		373,387		4,233		18,629		132,128		10,861		69,009		4,657														43,727

		15-20		546,965		320,073		1,414		19,318		204,938		7,287		36,562		2,086														17,438

		20-30		406,491		205,742		1,905		8,097		183,299		1,767		11,059		569														3,492

		30+		250,041		80,011		312		2,444		124,235		1,082		3,268		123														975

		% of Size Class in Protected Areas

		Size Class		Douglas Fir		DF/Mixed		Spruce; W. Hemlock		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Mixed Conifer/Deciduous		Deciduous

		0-5		28%		53%		11%		61%		69%		19%		8%

		5-10		36%		51%		19%		75%		68%		21%		12%

		10-15		35%		57%		18%		74%		71%		21%		10%

		15-20		44%		63%		26%		79%		79%		27%		11%

		20-30		55%		69%		26%		75%		68%		25%		14%

		30+		62%		72%		33%		77%		75%		27%		11%

		Total		39%		57%		20%		75%		69%		20%		9%

		Species		Size (dbh inches)		Protected Area (acres)		Unprotected Area (acres)		Sum		% Protected		Unprotected Area (as % of class area)		Protected Area (as % of class area)

		Douglas Fir		0-5		341,000		861,397		1,202,397		28%		12.57		4.98

				5-10		609,711		1,099,925		1,709,636		36%		16.05		8.9

				10-15		504,889		936,357		1,441,246		35%		13.67		7.37

				15-20		546,965		687,411		1,234,376		44%		10.03		7.98

				20-30		406,491		336,904		743,395		55%		4.92		5.93

				30+		250,041		152,780		402,821		62%		2.23		3.65

				Unclassed		13,137		104,040		117,177		11%		1.52		0.19

						2,672,234		4,178,814		6,851,048		39%		60.99		39

		Douglas Fir / Mixed		0-5		340,809		306,468		647,277		53%		9.82		10.92

				5-10		434,169		424,756		858,925		51%		13.61		13.92

				10-15		373,387		281,196		654,583		57%		9.01		11.97

				15-20		320,073		188,057		508,130		63%		6.03		10.26

				20-30		205,742		94,564		300,306		69%		3.03		6.59

				30+		80,011		30,558		110,569		72%		0.98		2.56

				Unclassed		9,937		30,215		40,152		25%		0.97		0.32

						1,764,128		1,355,814		3,119,942		57%		43.45		56.54

		Ponderosa Pine		0-5		13,280		29,662		42,942		31%		27.64		12.38

				5-10		18,335		27,892		46,227		40%		25.99		17.09

				10-15		4,233		4,298		8,531		50%		4.01		3.94

				15-20		1,414		1,238		2,652		53%		1.15		1.32

				20-30		1,905		957		2,862		67%		0.89		1.78

				30+		312		84		396		79%		0.08		0.29

				Unclassed		902		2,795		3,697		24%		2.6		0.84

						40,381		66,926		107,307		38%		62.36		37.64

		Spruce; Western Hemlock		0-5		7,259		57,523		64,782		11%		14.29		1.8

				5-10		20,020		85,655		105,675		19%		21.27		4.97

				10-15		18,629		82,403		101,032		18%		20.47		4.63

				15-20		19,318		54,385		73,703		26%		13.51		4.8

				20-30		8,097		22,466		30,563		26%		5.58		2.01

				30+		2,444		4,967		7,411		33%		1.23		0.61

				Unclassed		3,470		16,018		19,488		18%		3.98		0.86

						79,237		323,417		402,654		20%		80.33		19.68

		True Fir; Mt.

		Hemlock		0-5		86,360		55,006		141,366		61%		4.62		7.26

				5-10		136,411		44,760		181,171		75%		3.76		11.47

				10-15		132,128		47,378		179,506		74%		3.98		11.11

				15-20		204,938		55,823		260,761		79%		4.69		17.23

				20-30		183,299		61,812		245,111		75%		5.2		15.41

				30+		124,235		36,264		160,499		77%		3.05		10.44

				Unclassed		19,498		1,845		21,343		91%		0.16		1.64

						886,869		302,888		1,189,757		75%		25.46		74.56

		Lodgepole Pine;

		Jeffery Pine;

		Subalpine Fir		0-5		32,823		14,508		47,331		69%		12.19		27.59

				5-10		25,729		12,269		37,998		68%		10.31		21.62

				10-15		10,861		4,520		15,381		71%		3.8		9.13

				15-20		7,287		1,896		9,183		79%		1.59		6.12

				20-30		1,767		813		2,580		68%		0.68		1.48

				30+		1,082		358		1,440		75%		0.3		0.91

				Unclassed		2,639		2,427		5,066		52%		2.04		2.22

						82,188		36,791		118,979		69%		30.91		69.07

		Mixed Conifer/Deciduous

				0-5		82,913		348,870		431,783		19%		20.99		4.99

				5-10		132,732		499,164		631,896		21%		30.03		7.99

				10-15		69,009		254,506		323,515		21%		15.31		4.15

				15-20		36,562		96,865		133,427		27%		5.83		2.2

				20-30		11,059		34,004		45,063		25%		2.05		0.67

				30+		3,268		8,833		12,101		27%		0.53		0.2

				Unclassed		3,474		80,759		84,233		4%		4.86		0.21

						339,017		1,323,001		1,662,018		20%		79.6		20.41

		Deciduous		0-5		6,755		74,766		81,521		8%		30.44		2.75

				5-10		8,219		60,235		68,454		12%		24.53		3.35

				10-15		4,657		43,727		48,384		10%		17.8		1.9

				15-20		2,086		17,438		19,524		11%		7.1		0.85

				20-30		569		3,492		4,061		14%		1.42		0.23

				30+		123		975		1,098		11%		0.4		0.05

				Unclassed		836		21,710		22,546		4%		8.84		0.34

						23,245		222,343		245,588		9%		90.53		9.47

		Grass/Shrub/

		Regenerating

		Forest		0-5		177,566		496,958		674,524		26%		36.73		13.12

				5-10		88,935		266,023		354,958		25%		19.66		6.57

				10-15		32,893		106,494		139,387		24%		7.87		2.43

				15-20		19,772		46,467		66,239		30%		3.43		1.46

				20-30		14,012		20,906		34,918		40%		1.55		1.04

				30+		9,504		11,265		20,769		46%		0.83		0.7

				Unclassed		9,237		53,025		62,262		15%		3.92		0.68

						351,919		1,001,138		1,353,057		26%		73.99		26
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E OR

		

		Eastern Oregon

				Protected Acres

		Size Class		Douglas Fir		DF/Mixed		Ponderosa Pine		N.E. Mixed		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Deciduous Conifer Mixed		Deciduous		Grass/Shrub/Regen

		Low Density		3,675		45,877		87,228		86,475		77,788		81,764		1,611		392		37,015

		0-10		10,105		36,318		34,281		9,471		95,849		49,880		2,816		6		9,471

		10-20		33,900		126,422		92,542		17,645		260,548		198,700		3,190		13		17,645

		20-30		24,740		32,932		8,178		3,246		85,019		14,274		450		0		3,246

		30+		2,444		2,830		369		281		5,620		1,427		20		0		281

		Unclassed		2,255		5,747		32,578		98,276		15,921		60,863		637		444		15,174

		% of Each Size Class in Protected Categories

		Size Class		Douglas Fir		DF/Mixed		Ponderosa Pine		N.E. Mixed		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Deciduous Conifer Mixed		Deciduous		Grass/Shrub/Regen

		Low Density		32%		44%		3%		11%		72%		27%		44%		13%		15%

		0-10		55%		44%		5%		5%		80%		46%		53%		1%		19%

		10-20		53%		44%		5%		2%		80%		59%		48%		2%		27%

		20-30		75%		56%		7%		2%		83%		65%		66%		0%		55%

		30+		86%		50%		10%		6%		77%		79%		80%		0%		76%

		Total		58%		45%		4%		8%		79%		46%		50%		3%		17%

		Species		Size (dbh inches)		Unprotected Area (acres)		Protected Area (acres)		Sum		%of Size Class Protected		Unprotected Area (as % of class area)		Protected Area (as % of class area)

		Douglas Fir		Low Density		7,650		3,675		11,325		32%		5.72		2.75

				0-10		8,181		10,105		18,286		55%		6.12		7.53

				20-Oct		30,310		33,900		64,210		53%		22.66		25.35

				20-30		8,045		24,740		32,785		75%		6.02		18.5

				30+		386		2,444		2,830		86%		0.29		1.83

				Unclassed		2,043		2,255		4,298		52%		1.53		1.69

						56,615		77,119		133,734		58%		42.34		57.65

		Douglas Fir / Mixed		Low Density		59,395		45,877		105,272		44%		10.73		8.28

				0-10		45,748		36,318		82,066		44%		8.26		6.56

				20-Oct		160,591		126,422		287,013		44%		29		22.83

				20-30		25,434		32,932		58,366		56%		4.59		5.95

				30+		2,801		2,830		5,631		50%		0.51		0.51

				Unclassed		9,696		5,747		15,443		37%		1.75		1.04

						303,665		250,126		553,791		45%		54.84		45.17

		Ponderosa Pine		Low Density		3,008,045		87,228		3,095,273		3%		43.49		1.26

				0-10		686,459		34,281		720,740		5%		9.92		0.5

				20-Oct		1,809,943		92,542		1,902,485		5%		26.17		1.34

				20-30		103,917		8,178		112,095		7%		1.5		0.12

				30+		3,222		369		3,591		10%		0.05		0.01

				Unclassed		1,049,708		32,578		1,082,286		3%		15.18		0.47

						6,661,294		255,176		6,916,470		4%		96.31		3.7

		N.E. Mixed		Low Density		721,783		86,475		808,258		11%		23.32		2.79

				0-10		167,084		9,471		176,555		5%		5.4		1.01

				20-Oct		1,135,575		17,645		1,153,220		2%		36.7		7.71

				20-30		126,689		3,246		129,935		2%		4.09		0.68

				30+		4,242		281		4,523		6%		0.14		0.03

				Unclassed		462,457		98,276		560,733		18%		14.94		3.18

						2,617,830		215,394		2,833,224		8%		84.59		15.4

		True Fir; Mt.

		Hemlock		Low Density		29,797		77,788		107,585		72%		4.36		11.39

				0-10		24,303		95,849		120,152		80%		3.56		14.04

				20-Oct		65,804		260,548		326,352		80%		9.64		38.17

				20-30		17,259		85,019		102,278		83%		2.53		12.45

				30+		1,696		5,620		7,316		77%		0.25		0.82

				Unclassed		3,048		15,921		18,969		84%		0.45		2.33

						141,907		540,745		682,652		79%		20.79		79.2

		Lodgepole Pine;

		Jeffery Pine;

		Subalpine Fir		Low Density		226,694		81,764		308,458		27%		25.45		9.18

				0-10		58,766		49,880		108,646		46%		6.6		5.6

				20-Oct		140,015		198,700		338,715		59%		15.72		22.31

				20-30		7,778		14,274		22,052		65%		0.87		1.6

				30+		390		1,427		1,817		79%		0.04		0.16

				Unclassed		50,162		60,863		111,025		55%		5.63		6.83

						483,805		406,908		890,713		46%		54.31		45.68

		Western Mixed

				Low Density		2,044		1,611		3,655		44%		11.8		9.3

				0-10		2,526		2,816		5,342		53%		14.58		16.26

				20-Oct		3,493		3,190		6,683		48%		20.16		18.42

				20-30		231		450		681		66%		1.33		2.6

				30+		5		20		25		80%		0.03		0.11

				Unclassed		300		637		937		68%		1.73		3.68

						8,599		8,724		17,323		50%		49.63		50.37

		Deciduous		Low Density		2,717		392		3,109		13%		11.06		1.6

				0-10		596		6		602		1%		2.43		0.02

				20-Oct		539		13		552		2%		2.19		0.05

				20-30		86		0		86		0%		0.35		0

				30+		0		0		0		0%		0		0

				Unclassed		19,765		444		20,209		2%		80.49		1.81

						23,703		855		24,558		3%		96.52		3.48

		Grass/Shrub/

		Regenerating

		Forest		Low Density		212,395		37,015		249,410		15%		44.7		7.79

				0-10		40,835		9,471		50,306		19%		8.59		1.99

				20-Oct		48,353		17,645		65,998		27%		10.18		3.71

				20-30		2,677		3,246		5,923		55%		0.56		0.68

				30+		87		281		368		76%		0.02		0.06

				Unclassed		87,928		15,174		103,102		15%		18.51		3.19

						392,275		82,832		475,107		17%		82.56		17.42

		Juniper		Low Density		1,274,599		28,461		1,303,060		2%		33.78		0.75

				0-10		39,819		814		40,633		2%		1.06		0.02

				20-Oct		82,669		1,703		84,372		2%		2.19		0.05

				20-30		2,138		22		2,160		1%		0.06		0

				30+		167		3		170		2%		0		0

				Unclassed		2,271,642		70,833		2,342,475		3%		60.21		1.88

						3,671,034		101,836		3,772,870		3%		97.3		2.7
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		Western Oregon

				Protected Acres

		Size Class		Douglas Fir		DF/Mixed		Ponderosa Pine		Spruce; W. Hemlock		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Mixed Conifer/Deciduous		Deciduous

		0-5		341,000		340,809		13,280		7,259		86,360		32,823		82,913		6,755														74,766

		5-10		609,711		434,169		18,335		20,020		136,411		25,729		132,732		8,219														60,235

		10-15		504,889		373,387		4,233		18,629		132,128		10,861		69,009		4,657														43,727

		15-20		546,965		320,073		1,414		19,318		204,938		7,287		36,562		2,086														17,438

		20-30		406,491		205,742		1,905		8,097		183,299		1,767		11,059		569														3,492

		30+		250,041		80,011		312		2,444		124,235		1,082		3,268		123														975

		% of Size Class in Protected Areas

		Size Class		Douglas Fir		DF/Mixed		Spruce; W. Hemlock		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Mixed Conifer/Deciduous		Deciduous

		0-5		28%		53%		11%		61%		69%		19%		8%

		5-10		36%		51%		19%		75%		68%		21%		12%

		10-15		35%		57%		18%		74%		71%		21%		10%

		15-20		44%		63%		26%		79%		79%		27%		11%

		20-30		55%		69%		26%		75%		68%		25%		14%

		30+		62%		72%		33%		77%		75%		27%		11%

		Total		39%		57%		20%		75%		69%		20%		9%

		Species		Size (dbh inches)		Protected Area (acres)		Unprotected Area (acres)		Sum		% Protected		Unprotected Area (as % of class area)		Protected Area (as % of class area)

		Douglas Fir		0-5		341,000		861,397		1,202,397		28%		12.57		4.98

				5-10		609,711		1,099,925		1,709,636		36%		16.05		8.9

				10-15		504,889		936,357		1,441,246		35%		13.67		7.37

				15-20		546,965		687,411		1,234,376		44%		10.03		7.98

				20-30		406,491		336,904		743,395		55%		4.92		5.93

				30+		250,041		152,780		402,821		62%		2.23		3.65

				Unclassed		13,137		104,040		117,177		11%		1.52		0.19

						2,672,234		4,178,814		6,851,048		39%		60.99		39

		Douglas Fir / Mixed		0-5		340,809		306,468		647,277		53%		9.82		10.92

				5-10		434,169		424,756		858,925		51%		13.61		13.92

				10-15		373,387		281,196		654,583		57%		9.01		11.97

				15-20		320,073		188,057		508,130		63%		6.03		10.26

				20-30		205,742		94,564		300,306		69%		3.03		6.59

				30+		80,011		30,558		110,569		72%		0.98		2.56

				Unclassed		9,937		30,215		40,152		25%		0.97		0.32

						1,764,128		1,355,814		3,119,942		57%		43.45		56.54

		Ponderosa Pine		0-5		13,280		29,662		42,942		31%		27.64		12.38

				5-10		18,335		27,892		46,227		40%		25.99		17.09

				10-15		4,233		4,298		8,531		50%		4.01		3.94

				15-20		1,414		1,238		2,652		53%		1.15		1.32

				20-30		1,905		957		2,862		67%		0.89		1.78

				30+		312		84		396		79%		0.08		0.29

				Unclassed		902		2,795		3,697		24%		2.6		0.84

						40,381		66,926		107,307		38%		62.36		37.64

		Spruce; Western Hemlock		0-5		7,259		57,523		64,782		11%		14.29		1.8

				5-10		20,020		85,655		105,675		19%		21.27		4.97

				10-15		18,629		82,403		101,032		18%		20.47		4.63

				15-20		19,318		54,385		73,703		26%		13.51		4.8

				20-30		8,097		22,466		30,563		26%		5.58		2.01

				30+		2,444		4,967		7,411		33%		1.23		0.61

				Unclassed		3,470		16,018		19,488		18%		3.98		0.86

						79,237		323,417		402,654		20%		80.33		19.68

		True Fir; Mt.

		Hemlock		0-5		86,360		55,006		141,366		61%		4.62		7.26

				5-10		136,411		44,760		181,171		75%		3.76		11.47

				10-15		132,128		47,378		179,506		74%		3.98		11.11

				15-20		204,938		55,823		260,761		79%		4.69		17.23

				20-30		183,299		61,812		245,111		75%		5.2		15.41

				30+		124,235		36,264		160,499		77%		3.05		10.44

				Unclassed		19,498		1,845		21,343		91%		0.16		1.64

						886,869		302,888		1,189,757		75%		25.46		74.56

		Lodgepole Pine;

		Jeffery Pine;

		Subalpine Fir		0-5		32,823		14,508		47,331		69%		12.19		27.59

				5-10		25,729		12,269		37,998		68%		10.31		21.62

				10-15		10,861		4,520		15,381		71%		3.8		9.13

				15-20		7,287		1,896		9,183		79%		1.59		6.12

				20-30		1,767		813		2,580		68%		0.68		1.48

				30+		1,082		358		1,440		75%		0.3		0.91

				Unclassed		2,639		2,427		5,066		52%		2.04		2.22

						82,188		36,791		118,979		69%		30.91		69.07

		Mixed Conifer/Deciduous

				0-5		82,913		348,870		431,783		19%		20.99		4.99

				5-10		132,732		499,164		631,896		21%		30.03		7.99

				10-15		69,009		254,506		323,515		21%		15.31		4.15

				15-20		36,562		96,865		133,427		27%		5.83		2.2

				20-30		11,059		34,004		45,063		25%		2.05		0.67

				30+		3,268		8,833		12,101		27%		0.53		0.2

				Unclassed		3,474		80,759		84,233		4%		4.86		0.21

						339,017		1,323,001		1,662,018		20%		79.6		20.41

		Deciduous		0-5		6,755		74,766		81,521		8%		30.44		2.75

				5-10		8,219		60,235		68,454		12%		24.53		3.35

				10-15		4,657		43,727		48,384		10%		17.8		1.9

				15-20		2,086		17,438		19,524		11%		7.1		0.85

				20-30		569		3,492		4,061		14%		1.42		0.23

				30+		123		975		1,098		11%		0.4		0.05

				Unclassed		836		21,710		22,546		4%		8.84		0.34

						23,245		222,343		245,588		9%		90.53		9.47

		Grass/Shrub/

		Regenerating

		Forest		0-5		177,566		496,958		674,524		26%		36.73		13.12

				5-10		88,935		266,023		354,958		25%		19.66		6.57

				10-15		32,893		106,494		139,387		24%		7.87		2.43

				15-20		19,772		46,467		66,239		30%		3.43		1.46

				20-30		14,012		20,906		34,918		40%		1.55		1.04

				30+		9,504		11,265		20,769		46%		0.83		0.7

				Unclassed		9,237		53,025		62,262		15%		3.92		0.68

						351,919		1,001,138		1,353,057		26%		73.99		26
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E OR

		

		Eastern Oregon

				Protected Acres

		Size Class		Douglas Fir		DF/Mixed		Ponderosa Pine		N.E. Mixed		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Deciduous Conifer Mixed		Deciduous		Grass/Shrub/Regen

		Low Density		3,675		45,877		87,228		86,475		77,788		81,764		1,611		392		37,015

		0-10		10,105		36,318		34,281		9,471		95,849		49,880		2,816		6		9,471

		10-20		33,900		126,422		92,542		17,645		260,548		198,700		3,190		13		17,645

		20-30		24,740		32,932		8,178		3,246		85,019		14,274		450		0		3,246

		30+		2,444		2,830		369		281		5,620		1,427		20		0		281

		Unclassed		2,255		5,747		32,578		98,276		15,921		60,863		637		444		15,174

		% of Each Size Class in Protected Categories

		Size Class		Douglas Fir		DF/Mixed		Ponderosa Pine		N.E. Mixed		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Deciduous Conifer Mixed		Deciduous		Grass/Shrub/Regen

		Low Density		32%		44%		3%		11%		72%		27%		44%		13%		15%

		0-10		55%		44%		5%		5%		80%		46%		53%		1%		19%

		10-20		53%		44%		5%		2%		80%		59%		48%		2%		27%

		20-30		75%		56%		7%		2%		83%		65%		66%		0%		55%

		30+		86%		50%		10%		6%		77%		79%		80%		0%		76%

		Total		58%		45%		4%		8%		79%		46%		50%		3%		17%

		Species		Size (dbh inches)		Unprotected Area (acres)		Protected Area (acres)		Sum		%of Size Class Protected		Unprotected Area (as % of class area)		Protected Area (as % of class area)

		Douglas Fir		Low Density		7,650		3,675		11,325		32%		5.72		2.75

				0-10		8,181		10,105		18,286		55%		6.12		7.53

				20-Oct		30,310		33,900		64,210		53%		22.66		25.35

				20-30		8,045		24,740		32,785		75%		6.02		18.5

				30+		386		2,444		2,830		86%		0.29		1.83

				Unclassed		2,043		2,255		4,298		52%		1.53		1.69

						56,615		77,119		133,734		58%		42.34		57.65

		Douglas Fir / Mixed		Low Density		59,395		45,877		105,272		44%		10.73		8.28

				0-10		45,748		36,318		82,066		44%		8.26		6.56

				20-Oct		160,591		126,422		287,013		44%		29		22.83

				20-30		25,434		32,932		58,366		56%		4.59		5.95

				30+		2,801		2,830		5,631		50%		0.51		0.51

				Unclassed		9,696		5,747		15,443		37%		1.75		1.04

						303,665		250,126		553,791		45%		54.84		45.17

		Ponderosa Pine		Low Density		3,008,045		87,228		3,095,273		3%		43.49		1.26

				0-10		686,459		34,281		720,740		5%		9.92		0.5

				20-Oct		1,809,943		92,542		1,902,485		5%		26.17		1.34

				20-30		103,917		8,178		112,095		7%		1.5		0.12

				30+		3,222		369		3,591		10%		0.05		0.01

				Unclassed		1,049,708		32,578		1,082,286		3%		15.18		0.47

						6,661,294		255,176		6,916,470		4%		96.31		3.7

		N.E. Mixed		Low Density		721,783		86,475		808,258		11%		23.32		2.79

				0-10		167,084		9,471		176,555		5%		5.4		1.01

				20-Oct		1,135,575		17,645		1,153,220		2%		36.7		7.71

				20-30		126,689		3,246		129,935		2%		4.09		0.68

				30+		4,242		281		4,523		6%		0.14		0.03

				Unclassed		462,457		98,276		560,733		18%		14.94		3.18

						2,617,830		215,394		2,833,224		8%		84.59		15.4

		True Fir; Mt.

		Hemlock		Low Density		29,797		77,788		107,585		72%		4.36		11.39

				0-10		24,303		95,849		120,152		80%		3.56		14.04

				20-Oct		65,804		260,548		326,352		80%		9.64		38.17

				20-30		17,259		85,019		102,278		83%		2.53		12.45

				30+		1,696		5,620		7,316		77%		0.25		0.82

				Unclassed		3,048		15,921		18,969		84%		0.45		2.33

						141,907		540,745		682,652		79%		20.79		79.2

		Lodgepole Pine;

		Jeffery Pine;

		Subalpine Fir		Low Density		226,694		81,764		308,458		27%		25.45		9.18

				0-10		58,766		49,880		108,646		46%		6.6		5.6

				20-Oct		140,015		198,700		338,715		59%		15.72		22.31

				20-30		7,778		14,274		22,052		65%		0.87		1.6

				30+		390		1,427		1,817		79%		0.04		0.16

				Unclassed		50,162		60,863		111,025		55%		5.63		6.83

						483,805		406,908		890,713		46%		54.31		45.68

		Western Mixed

				Low Density		2,044		1,611		3,655		44%		11.8		9.3

				0-10		2,526		2,816		5,342		53%		14.58		16.26

				20-Oct		3,493		3,190		6,683		48%		20.16		18.42

				20-30		231		450		681		66%		1.33		2.6

				30+		5		20		25		80%		0.03		0.11

				Unclassed		300		637		937		68%		1.73		3.68

						8,599		8,724		17,323		50%		49.63		50.37

		Deciduous		Low Density		2,717		392		3,109		13%		11.06		1.6

				0-10		596		6		602		1%		2.43		0.02

				20-Oct		539		13		552		2%		2.19		0.05

				20-30		86		0		86		0%		0.35		0

				30+		0		0		0		0%		0		0

				Unclassed		19,765		444		20,209		2%		80.49		1.81

						23,703		855		24,558		3%		96.52		3.48

		Grass/Shrub/

		Regenerating

		Forest		Low Density		212,395		37,015		249,410		15%		44.7		7.79

				0-10		40,835		9,471		50,306		19%		8.59		1.99

				20-Oct		48,353		17,645		65,998		27%		10.18		3.71

				20-30		2,677		3,246		5,923		55%		0.56		0.68

				30+		87		281		368		76%		0.02		0.06

				Unclassed		87,928		15,174		103,102		15%		18.51		3.19

						392,275		82,832		475,107		17%		82.56		17.42

		Juniper		Low Density		1,274,599		28,461		1,303,060		2%		33.78		0.75

				0-10		39,819		814		40,633		2%		1.06		0.02

				20-Oct		82,669		1,703		84,372		2%		2.19		0.05

				20-30		2,138		22		2,160		1%		0.06		0

				30+		167		3		170		2%		0		0

				Unclassed		2,271,642		70,833		2,342,475		3%		60.21		1.88

						3,671,034		101,836		3,772,870		3%		97.3		2.7
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Sheet1

		

		Western Oregon

				Protected Acres

		Size Class		Douglas Fir		DF/Mixed		Ponderosa Pine		Spruce; W. Hemlock		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Mixed Conifer/Deciduous		Deciduous

		0-5		341,000		340,809		13,280		7,259		86,360		32,823		82,913		6,755														74,766

		5-10		609,711		434,169		18,335		20,020		136,411		25,729		132,732		8,219														60,235

		10-15		504,889		373,387		4,233		18,629		132,128		10,861		69,009		4,657														43,727

		15-20		546,965		320,073		1,414		19,318		204,938		7,287		36,562		2,086														17,438

		20-30		406,491		205,742		1,905		8,097		183,299		1,767		11,059		569														3,492

		30+		250,041		80,011		312		2,444		124,235		1,082		3,268		123														975

		% of Size Class in Protected Areas

		Size Class		Douglas Fir		DF/Mixed		Spruce; W. Hemlock		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Mixed Conifer/Deciduous		Deciduous

		0-5		28%		53%		11%		61%		69%		19%		8%

		5-10		36%		51%		19%		75%		68%		21%		12%

		10-15		35%		57%		18%		74%		71%		21%		10%

		15-20		44%		63%		26%		79%		79%		27%		11%

		20-30		55%		69%		26%		75%		68%		25%		14%

		30+		62%		72%		33%		77%		75%		27%		11%

		Total		39%		57%		20%		75%		69%		20%		9%

		Species		Size (dbh inches)		Protected Area (acres)		Unprotected Area (acres)		Sum		% Protected		Unprotected Area (as % of class area)		Protected Area (as % of class area)

		Douglas Fir		0-5		341,000		861,397		1,202,397		28%		12.57		4.98

				5-10		609,711		1,099,925		1,709,636		36%		16.05		8.9

				10-15		504,889		936,357		1,441,246		35%		13.67		7.37

				15-20		546,965		687,411		1,234,376		44%		10.03		7.98

				20-30		406,491		336,904		743,395		55%		4.92		5.93

				30+		250,041		152,780		402,821		62%		2.23		3.65

				Unclassed		13,137		104,040		117,177		11%		1.52		0.19

						2,672,234		4,178,814		6,851,048		39%		60.99		39

		Douglas Fir / Mixed		0-5		340,809		306,468		647,277		53%		9.82		10.92

				5-10		434,169		424,756		858,925		51%		13.61		13.92

				10-15		373,387		281,196		654,583		57%		9.01		11.97

				15-20		320,073		188,057		508,130		63%		6.03		10.26

				20-30		205,742		94,564		300,306		69%		3.03		6.59

				30+		80,011		30,558		110,569		72%		0.98		2.56

				Unclassed		9,937		30,215		40,152		25%		0.97		0.32

						1,764,128		1,355,814		3,119,942		57%		43.45		56.54

		Ponderosa Pine		0-5		13,280		29,662		42,942		31%		27.64		12.38

				5-10		18,335		27,892		46,227		40%		25.99		17.09

				10-15		4,233		4,298		8,531		50%		4.01		3.94

				15-20		1,414		1,238		2,652		53%		1.15		1.32

				20-30		1,905		957		2,862		67%		0.89		1.78

				30+		312		84		396		79%		0.08		0.29

				Unclassed		902		2,795		3,697		24%		2.6		0.84

						40,381		66,926		107,307		38%		62.36		37.64

		Spruce; Western Hemlock		0-5		7,259		57,523		64,782		11%		14.29		1.8

				5-10		20,020		85,655		105,675		19%		21.27		4.97

				10-15		18,629		82,403		101,032		18%		20.47		4.63

				15-20		19,318		54,385		73,703		26%		13.51		4.8

				20-30		8,097		22,466		30,563		26%		5.58		2.01

				30+		2,444		4,967		7,411		33%		1.23		0.61

				Unclassed		3,470		16,018		19,488		18%		3.98		0.86

						79,237		323,417		402,654		20%		80.33		19.68

		True Fir; Mt.

		Hemlock		0-5		86,360		55,006		141,366		61%		4.62		7.26

				5-10		136,411		44,760		181,171		75%		3.76		11.47

				10-15		132,128		47,378		179,506		74%		3.98		11.11

				15-20		204,938		55,823		260,761		79%		4.69		17.23

				20-30		183,299		61,812		245,111		75%		5.2		15.41

				30+		124,235		36,264		160,499		77%		3.05		10.44

				Unclassed		19,498		1,845		21,343		91%		0.16		1.64

						886,869		302,888		1,189,757		75%		25.46		74.56

		Lodgepole Pine;

		Jeffery Pine;

		Subalpine Fir		0-5		32,823		14,508		47,331		69%		12.19		27.59

				5-10		25,729		12,269		37,998		68%		10.31		21.62

				10-15		10,861		4,520		15,381		71%		3.8		9.13

				15-20		7,287		1,896		9,183		79%		1.59		6.12

				20-30		1,767		813		2,580		68%		0.68		1.48

				30+		1,082		358		1,440		75%		0.3		0.91

				Unclassed		2,639		2,427		5,066		52%		2.04		2.22

						82,188		36,791		118,979		69%		30.91		69.07

		Mixed Conifer/Deciduous

				0-5		82,913		348,870		431,783		19%		20.99		4.99

				5-10		132,732		499,164		631,896		21%		30.03		7.99

				10-15		69,009		254,506		323,515		21%		15.31		4.15

				15-20		36,562		96,865		133,427		27%		5.83		2.2

				20-30		11,059		34,004		45,063		25%		2.05		0.67

				30+		3,268		8,833		12,101		27%		0.53		0.2

				Unclassed		3,474		80,759		84,233		4%		4.86		0.21

						339,017		1,323,001		1,662,018		20%		79.6		20.41

		Deciduous		0-5		6,755		74,766		81,521		8%		30.44		2.75

				5-10		8,219		60,235		68,454		12%		24.53		3.35

				10-15		4,657		43,727		48,384		10%		17.8		1.9

				15-20		2,086		17,438		19,524		11%		7.1		0.85

				20-30		569		3,492		4,061		14%		1.42		0.23

				30+		123		975		1,098		11%		0.4		0.05

				Unclassed		836		21,710		22,546		4%		8.84		0.34

						23,245		222,343		245,588		9%		90.53		9.47

		Grass/Shrub/

		Regenerating

		Forest		0-5		177,566		496,958		674,524		26%		36.73		13.12

				5-10		88,935		266,023		354,958		25%		19.66		6.57

				10-15		32,893		106,494		139,387		24%		7.87		2.43

				15-20		19,772		46,467		66,239		30%		3.43		1.46

				20-30		14,012		20,906		34,918		40%		1.55		1.04

				30+		9,504		11,265		20,769		46%		0.83		0.7

				Unclassed		9,237		53,025		62,262		15%		3.92		0.68

						351,919		1,001,138		1,353,057		26%		73.99		26
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		FRL Annual Research Expenditure

		State Appropriation, Harvest Tax, Forest Grants

		YEAR		STATE APPROP				HARVEST TAX				INSTRUCTION		McIntire-Stennis Federal

				Actual		Adjust		Actual		Adjust		Actual

				$0				$0

		1970		$357		$357		$505		$505

		1971		$394		$370		$468		$439

		1972		$363		$322		$504		$408

		1973		$417		$345		$553		$458

		1974		$467		$352		$587		$442

		1975		$532		$364		$600		$410

		1976		$500		$319		$633		$404

		1977		$650		$389		$777		$465

		1978		$884		$492		$830		$462

		1979		$791		$403		$955		$487

		1980		$1,087		$499		$978		$449

		1981		$1,080		$457		$971		$411

		1982		$1,166		$462		$970		$385

		1983		$1,059		$400		$1,153		$436

		1984		$1,229		$442		$1,589		$572

		1985		$1,251		$430		$1,752		$602

		1986		$1,387		$461		$2,062		$685

		1987		$1,469		$468		$1,738		$554

		1988		$1,525		$463		$2,028		$616

		1989		$1,574		$461		$1,879		$550

		1990		$1,736		$486		$1,648		$461		$1,560		$609

		1991		$1,820		$499		$1,294		$355		$1,548		$636

		1992		$1,901		$494		$1,741		$453		$1,571		$632

		1993		$1,980		$495		$2,000		$500		$1,560		$699

		1994		$1,841		$442		$1,830		$439		$1,558		$697

		1995		$1,859		$428		$1,525		$351		$1,521		$684

		1996		$1,787		$393		$1,858		$409		$1,699		$680

		1997		$1,870		$393		$1,886		$396		$2,045		$681

		1998		$1,950		$390		$1,780		$356		$1,983
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		Total Acres of Each Forest Type

		Western Oregon

		Species		Acres

		Douglas Fir		6,851,048

		DF/Mixed		3,119,942

		Ponderosa Pine		107,307

		Spruce; W. Hemlock		402,654

		True Fir; Mt. Hemlock		1,189,757

		Pine/Subalpine Fir		118,979

		Mixed Conifer/Deciduous		1,662,018

		Deciduous		245,588

		Grass/Shrub/Regen		1,907,606

		Eastern Oregon

		Species		Acres

		Douglas Fir		133,734

		DF/Mixed		553,791

		Ponderosa Pine		6,916,470

		N.E. Mixed		2,833,224

		True Fir; Mt. Hemlock		682,652

		Pine/Subalpine Fir		890,713

		Mixed Conifer/Deciduous		17,323

		Deciduous		24,558

		Grass/Shrub/Regen		475,107

		Juniper		3,772,870
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W OR

		Area by Forest Type and Size Class

		Western Oregon

		Size (dbh inches)		Douglas Fir		Douglas Fir / Mixed		Ponderosa Pine		Spruce; Hemlock		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Western Mixed		Deciduous		Grass/Shrub/Regen

		0-5		1,202,397		647,278		42,943		64,781		141,366		47,331		431,783		81,521		674,524

		5-10		1,709,636		858,924		46,227		105,675		181,171		37,999		631,896		68,454		354,957

		10-20		1,441,246		654,583		8,531		101,032		179,506		15,381		323,514		48,383		139,387

		15-20		1,234,376		508,130		2,651		73,703		260,761		9,184		133,126		19,524		66,238

		20-30		743,395		300,306		2,862		30,563		245,111		2,580		45,063		4,061		34,918

		30+		402,820		110,570		397		7,411		160,499		1,441		12,101		1,098		20,769

		Species		Size (dbh inches)		Area (acres)		Area (as percent of class area)

		Douglas Fir		0-5		1,202,397		17.55

				5-10		1,709,636		24.95

				10-20		1,441,246		21.04

				15-20		1,234,376		18.02

				20-30		743,395		10.85

				30+		402,820		5.88

						6,733,870

		Douglas Fir / Mixed		0-5		647,278		20.75

				10-May		858,924		27.53

				15-Oct		654,583		20.98

				15-20		508,130		16.29

				20-30		300,306		9.63

				30+		110,570		3.54

						3,079,791

		Ponderosa Pine		0-5		42,943		40.02

				10-May		46,227		43.08

				15-Oct		8,531		7.95

				15-20		2,651		2.47

				20-30		2,862		2.67

				30+		397		0.37

						103,611

		Spruce; Hemlock		0-5		64,781		16.09

				10-May		105,675		26.24

				15-Oct		101,032		25.09

				15-20		73,703		18.3

				20-30		30,563		7.59

				30+		7,411		1.84

						383,165

		True Fir; Mt.

		Hemlock		0-5		141,366		11.88

				10-May		181,171		15.23

				15-Oct		179,506		15.09

				15-20		260,761		21.92

				20-30		245,111		20.6

				30+		160,499		13.49

						1,168,414

		Lodgepole Pine;

		Jeffery Pine;

		Subalpine Fir		0-5		47,331		39.78

				10-May		37,999		31.94

				15-Oct		15,381		12.93

				15-20		9,184		7.72

				20-30		2,580		2.17

				30+		1,441		1.21

						113,916

		Western Mixed

				0-5		431,783		25.98

				10-May		631,896		38.02

				15-Oct		323,514		19.47

				15-20		133,126		8.03

				20-30		45,063		2.71

				30+		12,101		0.73

						1,577,483

		Deciduous		0-5		81,521		33.19

				10-May		68,454		27.87

				15-Oct		48,383		19.7

				15-20		19,524		7.95

				20-30		4,061		1.65

				30+		1,098		0.45

						223,041

		Grass/Shrub/

		Regenerating

		Forest		0-5		674,524		49.85

				10-May		354,957		26.23

				15-Oct		139,387		10.3

				15-20		66,238		4.9

				20-30		34,918		2.58

				30+		20,769		1.53

						1,290,793

		Douglas Fir		402,820

				110,570

				7,411
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		Douglas Fir / Mixed		Douglas Fir / Mixed		Douglas Fir / Mixed		Douglas Fir / Mixed		Douglas Fir / Mixed		Douglas Fir / Mixed

		Ponderosa Pine		Ponderosa Pine		Ponderosa Pine		Ponderosa Pine		Ponderosa Pine		Ponderosa Pine

		N.E. Mixed		N.E. Mixed		N.E. Mixed		N.E. Mixed		N.E. Mixed		N.E. Mixed

		True Fir; Mt. Hemlock		True Fir; Mt. Hemlock		True Fir; Mt. Hemlock		True Fir; Mt. Hemlock		True Fir; Mt. Hemlock		True Fir; Mt. Hemlock

		Pine/Subalpine Fir		Pine/Subalpine Fir		Pine/Subalpine Fir		Pine/Subalpine Fir		Pine/Subalpine Fir		Pine/Subalpine Fir

		Western Mixed		Western Mixed		Western Mixed		Western Mixed		Western Mixed		Western Mixed

		Deciduous		Deciduous		Deciduous		Deciduous		Deciduous		Deciduous

		Grass/Shrub/Regen		Grass/Shrub/Regen		Grass/Shrub/Regen		Grass/Shrub/Regen		Grass/Shrub/Regen		Grass/Shrub/Regen
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E OR

		Area by forest type Eastern Oregon

				Douglas Fir		Douglas Fir / Mixed		Ponderosa Pine		N.E. Mixed		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Western Mixed		Deciduous		Grass/Shrub/Regen		Juniper				Total		Sum W/O Juniper

		Total Acres		133,733		553,791		6,916,468		3,094,584		682,652		890,713		17,323		24,557		475,108		3,772,862				16,561,791		12,788,929

		% W/Juniper		1%		3%		42%		19%		4%		5%		0%		0%		3%				23%		100%

		%W/O Juniper		1%		4%		54%		24%		5%		7%		0%		0%		4%

		Area by Forest Type and Size Class

		Eastern Oregon

		Size (dbh inches)		Douglas Fir		Douglas Fir / Mixed		Ponderosa Pine		N.E. Mixed		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Western Mixed		Deciduous		Grass/Shrub/Regen				Juniper

		Low Density		11,325		105,272		3,095,274		808,259		107,585		308,458		3,655		3,109		249,409				1,303,061

		0-10		18,286		82,066		720,739		198,380		120,152		108,646		5,342		602		50,306				40,634

		10-20		64,210		287,013		1,902,485		1,374,144		326,352		338,715		6,683		551		65,998				84,372

		20-30		32,784		58,366		112,094		147,869		102,278		22,052		681		86		5,924				2,160

		30+		2,831		5,631		3,591		5,199		7,316		1,817		25		0		369				160

		Unclassed		4,297		15,443		1,082,285		560,733		18,969		111,025		937		20,209		103,102				2,342,475

		Species		Size (dbh inches)		Area (acres)		Area (as percent of class area)

		Douglas Fir		Low Density		11,325		8.47

				0-10		18,286		13.67

				20-Oct		64,210		48.01

				20-30		32,784		24.51

				30+		2,831		2.12

				Unclassed		4,297		3.21

						133,733		99.99

		Douglas Fir / Mixed		Low Density		105,272		19.01

				0-10		82,066		14.82

				20-Oct		287,013		51.83

				20-30		58,366		10.54

				30+		5,631		1.02

				Unclassed		15,443		2.79

						553,791		100.01

		Ponderosa Pine		Low Density		3,095,274		44.75

				0-10		720,739		10.42

				20-Oct		1,902,485		27.51

				20-30		112,094		1.62

				30+		3,591		0.05

				Unclassed		1,082,285		15.65

						6,916,468		100

		N.E. Mixed		Low Density		808,259		26.12

				0-10		198,380		6.41

				20-Oct		1,374,144		44.4

				20-30		147,869		4.78

				30+		5,199		0.17

				Unclassed		560,733		18.12

						3,094,584		100

		True Fir; Mt.

		Hemlock		Low Density		107,585		15.76

				0-10		120,152		17.6

				20-Oct		326,352		47.81

				20-30		102,278		14.98

				30+		7,316		1.07

				Unclassed		18,969		2.78

						682,652		100

		Lodgepole Pine;

		Jeffery Pine;

		Subalpine Fir		Low Density		308,458		34.63

				0-10		108,646		12.2

				20-Oct		338,715		38.03

				20-30		22,052		2.48

				30+		1,817		0.2

				Unclassed		111,025		12.46

						890,713		100

		Western Mixed

				Low Density		3,655		21.1

				0-10		5,342		30.84

				20-Oct		6,683		38.58

				20-30		681		3.93

				30+		25		0.14

				Unclassed		937		5.41

						17,323		100

		Juniper		Low Density		1,303,061		34.54

				0-10		40,634		1.08

				20-Oct		84,372		2.24

				20-30		2,160		0.06

				30+		160		0

				Unclassed		2,342,475		62.09

						3,772,862		100.01

		Deciduous		Low Density		3,109		12.66

				0-10		602		2.45

				20-Oct		551		2.25

				20-30		86		0.35

				30+		0		0

				Unclassed		20,209		82.3

						1,239		100.01

		Grass/Shrub/

		Regenerating

		Forest		Low Density		249,409		52.5

				0-10		50,306		10.59

				20-Oct		65,998		13.89

				20-30		5,924		1.25

				30+		369		0.08

				Unclassed		103,102		21.7

						475,108		100.01
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		Total Acres of Each Forest Type

		Western Oregon

		Species		Acres

		Douglas Fir		6,851,048

		DF/Mixed		3,119,942

		Ponderosa Pine		107,307

		Spruce; W. Hemlock		402,654

		True Fir; Mt. Hemlock		1,189,757

		Pine/Subalpine Fir		118,979

		Mixed Conifer/Deciduous		1,662,018

		Deciduous		245,588

		Grass/Shrub/Regen		1,907,606

		Eastern Oregon

		Species		Acres

		Douglas Fir		133,734

		DF/Mixed		553,791

		Ponderosa Pine		6,916,470

		N.E. Mixed		2,833,224

		True Fir; Mt. Hemlock		682,652

		Pine/Subalpine Fir		890,713

		Mixed Conifer/Deciduous		17,323

		Deciduous		24,558

		Grass/Shrub/Regen		475,107

		Juniper		3,772,870
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Research in Oregon

USDA Forest Service Research Expenditures in Oregon ($1,000s)
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Pnwfrl3

		Research Project Category		1994		1995		1996		1997		1998		1999		2000

		Resource Mgmt and Productivity		$   1,359		$   3,334		$   2,528		$   1,211		$   1,805		$   1,719		$   1,981

		Ecological Framework for Mgmt		$   862		$   1,238		$   1,256		$   -		$   -		$   -		$   -				$   16,233

		Aquatic/Land Interactions		$   735		$   899		$   1,734		$   933		$   1,337		$   1,574		$   1,833				$   15,865

		Ecosystem Processes		$   3,632		$   2,805		$   3,084		$   2,327		$   3,341		$   3,533		$   4,228				$   16,082

		Global Environmental Protection		$   1,045		$   629		$   603		$   -		$   -		$   -		$   -				$   16,111

		Protection of Forest Health and Productivity		$   2,061		$   2,006		$   1,938		$   -		$   -		$   -		$   -				$   16,421

		Managing Natural Disturbance Regimes		$   -		$   -		$   -		$   3,576		$   3,568		$   3,568		$   3,668				$   17,325

		Production of Goods and Services		$   2,393		$   -		$   -		$   -		$   -		$   -		$   -				$   18,382

		Social and Economic Values		$   1,255		$   1,892		$   2,022		$   1,783		$   1,848		$   2,304		$   2,247

		Pacific Resource Inventory, Monitoring, etc		$   2,081		$   2,847		$   2,721		$   1,982		$   2,102		$   2,602		$   2,952

		People and Natural Resources		$   10		$   126		$   -		$   247		$   543		$   637		$   623

		Miscellaneous/Uncategorized		$   800		$   89		$   196		$   4,052		$   1,877		$   1,388		$   850

		TOTAL		$   16,233		$   15,865		$   16,082		$   16,111		$   16,421		$   17,325		$   18,382

		General Categories within Project		1994		1995		1996		1997		1998		1999		2000

		Vegetation Mgmt and Protection		$   9,097		$   8,654		$   8,841		$   9,037		$   9,424		$   9,055		$   8,713

		Wildlife, Fish, Water, and Air Sciences		$   3,704		$   3,292		$   3,246		$   3,209		$   2,479		$   2,521		$   3,409

		Resource Valuation and Use		$   1,351		$   1,984		$   1,924		$   1,842		$   2,093		$   2,824		$   2,755

		Inventory and Monitoring		$   2,081		$   1,935		$   2,071		$   2,023		$   2,425		$   2,925		$   3,505

		TOTAL		$   16,233		$   15,865		$   16,082		$   16,111		$   16,421		$   17,325		$   18,382
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		Area by Forest Type and Size Class

		Western Oregon

		Size (dbh inches)		Douglas Fir		Douglas Fir / Mixed		Ponderosa Pine		Spruce; Hemlock		True Fir; Mt. Hemlock		Pine/Subalpine Fir		Western Mixed		Deciduous		Grass/Shrub/Regen

		0-5		1,202,397		647,278		42,943		64,781		141,366		47,331		431,783		81,521		674,524

		5-10		1,709,636		858,924		46,227		105,675		181,171		37,999		631,896		68,454		354,957

		10-20		1,441,246		654,583		8,531		101,032		179,506		15,381		323,514		48,383		139,387

		15-20		1,234,376		508,130		2,651		73,703		260,761		9,184		133,126		19,524		66,238

		20-30		743,395		300,306		2,862		30,563		245,111		2,580		45,063		4,061		34,918

		30+		402,820		110,570		397		7,411		160,499		1,441		12,101		1,098		20,769

		Species		Size (dbh inches)		Area (acres)		Area (as percent of class area)

		Douglas Fir		0-5		1,202,397		17.55

				5-10		1,709,636		24.95

				10-20		1,441,246		21.04

				15-20		1,234,376		18.02

				20-30		743,395		10.85

				30+		402,820		5.88

						6,733,870

		Douglas Fir / Mixed		0-5		647,278		20.75

				10-May		858,924		27.53

				15-Oct		654,583		20.98

				15-20		508,130		16.29

				20-30		300,306		9.63

				30+		110,570		3.54

						3,079,791

		Ponderosa Pine		0-5		42,943		40.02

				10-May		46,227		43.08

				15-Oct		8,531		7.95

				15-20		2,651		2.47

				20-30		2,862		2.67

				30+		397		0.37

						103,611

		Spruce; Hemlock		0-5		64,781		16.09

				10-May		105,675		26.24

				15-Oct		101,032		25.09

				15-20		73,703		18.3

				20-30		30,563		7.59

				30+		7,411		1.84

						383,165

		True Fir; Mt.

		Hemlock		0-5		141,366		11.88

				10-May		181,171		15.23

				15-Oct		179,506		15.09

				15-20		260,761		21.92

				20-30		245,111		20.6

				30+		160,499		13.49

						1,168,414

		Lodgepole Pine;

		Jeffery Pine;

		Subalpine Fir		0-5		47,331		39.78

				10-May		37,999		31.94

				15-Oct		15,381		12.93

				15-20		9,184		7.72

				20-30		2,580		2.17

				30+		1,441		1.21

						113,916

		Western Mixed

				0-5		431,783		25.98

				10-May		631,896		38.02

				15-Oct		323,514		19.47

				15-20		133,126		8.03

				20-30		45,063		2.71

				30+		12,101		0.73

						1,577,483

		Deciduous		0-5		81,521		33.19

				10-May		68,454		27.87

				15-Oct		48,383		19.7

				15-20		19,524		7.95

				20-30		4,061		1.65

				30+		1,098		0.45

						223,041

		Grass/Shrub/

		Regenerating

		Forest		0-5		674,524		49.85

				10-May		354,957		26.23

				15-Oct		139,387		10.3

				15-20		66,238		4.9

				20-30		34,918		2.58

				30+		20,769		1.53

						1,290,793

		Douglas Fir		402,820

				110,570

				7,411
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