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DEIS-APPENDIX -~ A

PUBLIC ISSUE, MANAGEMENT CONCERN AND OPPORTUNITY DEVELOPMENT PROCESS

PUBLIC ISSUE, MANAGEMENT CONCERN, AND RESOURCE USE AND DEVELOPMENT
OPPORTUNITY IDENTIFICATION PROCESS

A.

Chronological Summary/Early Phase

The Forest Planning process began in September of 1979. One of the
first steps to be taken was that of trying to define, identify and
focus attention on what were the important items that should be
considered as we set about the difficult and complex task of preparing
a Forest Plan. Those items are now called Public Issues, management
concerns, and resource use and development opportunities (ICOs for
short).

The process of identifying Public Issues for consideration in the
Forest planning process began in November 1979. At that time, the
Forest Interdisciplinary Planning Team (IDT) compiled a preliminary
set of ICOs. They drew upon information gathered in previous planning
efforts as well as from discussions with Forest employees.

The preliminary list of Public Issues and management concerns compiled
from previous planning efforts and distributed in our information
brochures is shown below:

-— Availability of firewocod.

— Maintaining or increasing timber production.

- Capacity of State highways and Forest roads in relation to major
developed recreation areas.

- Number and distribution of Forest roads within the general Forest
Zone 1i.e. timber harvesting areas.

- Maintaining diversity of existing native plant and animal
communities at self-sustaining population levels.

o e Maintaining old growth ecosystems.

- Protection of threatened, endangered and rare plants and animals.

- Maintaining State standards for water guality in domestic
watershed.

- Maintaining and enhancing anadromous fish habitat.

- Recreational use conflicts.

- Continuance of a land base for unroaded recreation experience.

-— Level of development at ski areas.

- Location and objectives for managed fire areas on the Forest.

- Maintaining clean air standards during periods of slash burning.

- Use of chemicals on the Forest.

- Reforestation of high elevation harvest units.

- Effects of Forest management activities on community stability.

- Development of a geothermal resource within a Forest environment.




Thig preliminary list of Public Issues and management concerns was
included in informational brochures, distributed at public meetings
and mailed to our mailing list of 350 people. The Mt. Hood National
Forest held three informal meetings early in the process to help
identify additional public issues, discuss management concerns and
explore resource opportunities.

The dates and locations of our early public meetings were:

-November 17, 1979, at Mill City High School, Mill City, Oregon.

~November 28, 1977, at the Mt. Hood Supervisor's Office, Greshan,
Oregon,

-November 29, 1977, at the Hood River Inn, Hood River, Oregon.

Other agencies, local government officials, interest groups, Indian
tribes and individuals were consulted during this early development
phase. We received about 50 responses relating to the development of
Public Issues, and management concerns.
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Screening Process

A screening process was developed to aid in the review of the 50
responses received. The objective was to develop a concise but
comprehensive list of Public Issues which would lead to effective
analysis and informed decisions. All of the responses and Public
Issues identified, along with the Forest's management concerns and
identifed resource use and development opportunities were reviewed
using the following criteria to determine if they could or should be
addressed in the Forest Planning Process. The resulting list of
Public Issues, management concerns and opportunities became the
building blocks of the Mt. Hood Forest Plan.

First Screening Criteria

1. Is the topic within authority of the Forest Service?

2. Is the topic already covered by existing laws, regulations or
executive orders?

3. Can the topic affect or be affected by existing programs or

management direction?

Second Screening Criteria (Issue Format)

1. Is the topic encompassing enocugh so that related facets are in
one issue but narrow enough so they can be handled as one?
2. Is the topic controversial enough so there is something to

resolve but moderate enough so they can be regsolved?

Third Screening Criteria

1. Scope: Is the geographical area involved appropriate for
consideration.
2. Duration: Is the time required to resolve the issue within the
planning horizon.
3. Intensity: Is the issue representative of more than an isolated
case.

All of the comments and suggestions were carefully considered using
the criteria shown above. Detailed comments concerning the responses
received are documented in the planning records. Application of the
screens resulted in items being combined, modified, or in some cases
eliminated as not appropriate to Forest Planning. Many suggestions
were carried forward with little or no modifications. A composite
list was formulated and sent to the Regional Forester for review. The
list which follows was approved by the Regional Office in June of
1980, It was this list which helped us determine which data would be
collected, the depth of analysis needed, and what standards would be
used to ensure gound analytical procedures were followed.
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C.

I1C0s~-1980

PUBLIC ISSUES-June 1980 List

Timber/Silviculture

* Availability of firewood for public and commercial cutting.
* Use of chemicals in the management of Forest vegetation.

* Level of timber supply on the Mt. Hood National Forest.
Trangportation

#*
*

Location, frequency and standards of Forest roads.
Forest users (existing and potential) have reached or exceeded the
capacity of existing public highways during heavy use periods.

Plant and Animal Communities

*

Maintenance and distribution of old-growth.

Recreation

#*
¥
#*
Fire

*

Conflicts between competing recreational activities.
Maintenance and enhancement of scenic quality.
Level of ski area development.

Location and intensity of managed fire areas.

Social/Economic

#*

Community stability and livability.

MANAGEMENT CONCERNS-June 1980 List

Timber/Silviculture

#*

Allocations to other resources and contraints on commercial timber
harvest may prevent the Mt. Hood National Forest from meeting its
share of national needs for wood and wood products, as expressed in
RPA targets.
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Plant and Animal Communities

* The procedure to protect threatened and endangered species.

* The need to provide an adequate spatial and temporal distribution of
key habitats including those for indicator wildlife species (i.e.,
seasonal ranges, dead and defective trees, old growth, wetlands and
riparian habitat, and harassment potential), interconnected with
dispersion.

Water/Fisheries

* Maintenance of high quality water for Forest lands for domestic water

supplies.
* Maintenance and enhancement of anadromous and resident fish resources.
* Maintenance of hydrologic balances and establishing recovery rates

following timber harvest activities.

Soil

* Timber management activities may cause unacceptable soil movement and
impacts on soil productivity.

Recreation

* Managing wilderness in close proximity to an urban area while
maintaining consistency with Wilderness Act.

Fire

* Timing of fuel management projects.

Geology

* Future availability of an adegquate supply of rock for use on and off
the Forest.

Land Uses

* Accelerating demand for nonforest land uses.

Energy

* Identification of suitable land for geothermal, hydrologic, oil and

gas development on the Forest.
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RESOURCE USE AND DEVELOPMENT OPPORTUNITIES-June 1980 List

Timber/Silviculture

*

Utilize the demand for energy and other fiber uses (firewocod, chips,
and power production)} to reduce the need for Forest Service residue
treatment associated with vegetative management projects. Slight
modification of silviculture practices may enhance other values
without significant losses to long term fiber yield.

Investment Opportunities:

Generic Stocking

Fertilization

Commercial Thinning

Silvicultural manipulation to decrease insect and disease losses.

Ex ORI

Transportation

#*

Degign timber sale roads to accommodate multi-resource use where
possible, desirable and reasonable., Example: Closed road junctions
may be used for recreational parking after sale is complete.

Develop a system of recreation trails interconnected to other agency
trails, particularly within the metro area.

Develop additional trails for dispersion to even out impacts on
existing overused areas.

Plant and Animal Communities

#*

Use vegetative management to maintain or improve representative
habitats throughout the Forest (utilize Knutson-Vandenberg Act,
Right-of-Way Management, etc.).

Recreation

*

Provide additional recreational opportunities within timber production
area, (i.e., snowplay, snowmobile, nordic skiing, hunting and
dispersed campsites).

Provide additional area for dispersed winter recreation, (parking,
snowplay, trails, etc.).




Investment opportunities in response to shifting recreation use:

1. Reconstruction and improvement of existing sites and trails.

2. Construction of facilities at inventoried recreation sites and
proposed trailheads.

3, Provide new and upgrade day use facilities.

4, Improve trail maintenance.

5 Consider hazard ratings for disease and insects in determining
potential recreation sites.

Develop information system for the public concerning recreational
opportunities available.

Social /Economic

* Make areas and service available to users to Urban Outreach Programs.

Fire and Fuels

* Use prescribed fire to maintain meadows, promoting plant and animal

diversity.

Use underburn opportunities for wildlife habitat, range and fuel
management projects, meeting silvicultural goals.

A-T




D. Revisions - to ICOs 1984

Over the past 4 years, the IDT has continued to review and make
changes to keep the issues current. Through periodic meetings with
groups, individuals, and agencies and as result of changes in policy
and procedures, some of the issues have been modified. It is around
this revised set of issues that the alternatives contained in the DEIS
are designed and analyzed.

In March of 1984, the Regional Office requested that the Forest
reformat the lists of Issues, Concerns, and Opportunities. Before
submitting the reformatted ICOs, the Forest Planning team reviewed the
list approved in 1980. Some modifications were necessary. Some new
items were added. The new subjects were concerned with economics of
the timber sale program, roadless areas, fisheries, cultural sites,
noxious weed control, developed recreation, earthflows and
availability of resources traditionally used by Native Americans. One
issue which dealt with location and intensity of managed fire areas
was removed from the list as it was no longer considered valid due to
improved understanding of current fire management. The revised list
which follows was sent to the Regional Forester in September of 1984,

E. ICO0s-1984

PUBLIC ISSUES-1984

Timber/Silviculture

1. Use of Chemicals in the Management of Forest Vegetation.

2. Level of Timber Supply on the Mt. Hood Natioanl Forest.

3. Economics of the Timber Sale Program.

Transportation

b, Location, Density, Design, and Standards of Forest Roads.

5. Forest users have reached or exceeded the capacity of existing public

highways in or near the Mt. Hood Forest during heavy use periods.

Plant and Animal Communities

6. Maintenance and Distribution of 01ld Growth.

Recreation

7. Conflicts Between Management Activities and Competing Recreational
Activities.

8. Maintenance and Enhancement of Scenic Quality.

9. Level of Ski Area Developnment.

10. Allocation of the Remaining Roadless Areas.




Social /Economic

11. Community stability and livability.

Fisheries

12. Maintenance and Enhancement of Anadromous and Resident Fish Habitat.
13, Rehabilitation and Enhancement of Fish Habitat, particularly for

Anadromous Species.

MANAGEMENT CONCERNS-1984

Timber/Silviculture

1. Allocations to other resources and constraints on commercial timber
harvest may prevent Mt. Hood National Forest from meeting its' share
of national needs for wood and wood products, as expressed in RPA
targets.

2. Availability of Firewood for Public and Commercial Cutting.

Cultural Resources

3. Protection of the cultural resource values of National Register
properties may constrain management activities (including Commercial
Timber Harvest) involving the land within or adjacent to National
Register property boundaries.

Plant and Animal Communities

L, Procedures to Protect Threatened and Endangered Species.

5. The need to provide an adequate spatial and temporal distribution of
key habitats including those for indicator wildlife and plant species
(i.e., seasonal ranges, dead and defective trees, old growth, wetlands
and riparian habitat, and harassment potential), interconnected with
dispersion corridors.

Range

6. Noxious Weed Control.

Water

7. Maintenance of High Quality Water from Forest Lands for Domestic Water
Supplies.

8. Maintenance of Minimum Flows and Hydrologic Balances and the
Re-establishment of Recovery Rates Following Timber Harvest
Activities.




Soils

9. Timber harvest and other management activities may cause unacceptable
soil movement and impact soil productivity.

Recreation

10. Managing Wilderness in Proximity to Urban Area while Maintaining
consistency with the Wilderness Act.

11. The Ability to Meet Existing and Future Demand for Developed
Recreation, especially near Urban Areas.

Fire
12. Timing of Fuel Management Projects.

Geology

13. Future Availability of an Adequate Supply of Rock for Use On and Off
the Forest.

14, Accumulated impacts of timber harvest and other management activities
on land stability within large slow moving earth flows.

Land Uses
15. Accelerating Demand for Nonforest Land Uses,

Energy & Minerals

16. Development of Management Direction that Allows for Exploration and
Possible Development of All Existing and Potential Mineral and Energy
Mineral Resources, while Protecting Land Productivity and Other
Besources.

17. Development of Management Direction that allows for Small
Hydroelectric Development and Other Sources of Energy (Wind, Biomass,
etc.), while Protecting Land Productivity and Other Resources.

Utility & Transportation Corridors

18. There is a need to consolidate the Use of Utility and Transportation
Corridors on the Forest.

Social /Economic

19. Diminishing supply, or availability, of resources traditionally used
in Indian Religious and Cultural Life.




RESOURCE USE AND DEVELOPMENT OPPORTUNITIES-1984

The opportunity to preserve or develop and use the resources of the
National Forest is the focus of many of the agency's programs and is the
principal focus of the alternatives developed in Chapter II. Other
opportunities can be responded to on a much smaller scale incorporating
site specific activities,

Timber/Silviculture

1.

2.

Make the residue from timber harvest operations available for firewocod
and other wood fiber uses whenever possible.

Take advantage of opportunities to offset losses or increase yields in
timber supply:

Genetically improved stocking.

Fertilization.

Commercial and precommercial thinning.

Silvicultural practices to decrease insect and disease losses.

. Stocking level control, cleaning, weeding, and other early stand
manipulation.

®

-

U o e

Trangsportation

3.

Incorporate consideration for all other resources into the design of
all new Forest Transportation Roads, and accommodate other resource
needs in the re-design and reconstruction and/or maintenance of Forest
roads.

Develop a system of recreational trails that interconnect with other
agency, private (State, BLM) and particularly metro-area trails.
Incorporate trails such as the Clackamas River Trail and historic
travel routes such as the Barlow Road and the historic "Indian Ridge"
Route (from Silver Falls to the Pacific Crest Trail).

Develop additional recreation trails within the Forest by
incorporating remaining segments of older, abandoned, historic and
non-maintained trails.

Revise and complete the 1966 Barlow Road Management Plan and develop

the Barlow Road as a hiking and horse trail from Barlow Pass west to

Tollgate Campground in accordance with the Oregon Trail Comprehensive
Management and Use Plan.

Develop and implement a Substantial & Comprehensive Long-Term Capital
Investment, Program to Correct Fish Passage Blockages and Offset
Decline or Losses in Fish Habitat due to Road Construction and/or
Location.
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Plant and Animal Communities

8. Use vegetative management to maintain or improve representative
habitat throughout the Forest.
Recreation
9. Provide additional recreational opportunities within timber production
areas such as dispersed campsites, trail heads and parking, fishing
access, quality hunting areas, wildlife viewing, scenic viewpoints and
other dispersed recreation activities.

10. Provide additional opportunities within timber production areas for
dispersed winter recreation such as development of winter parking and
snowplay areas, and designation and marking of winter road and trail
routes for snowmobiling and nordic skiing.

11. Utilize investment opportunities in response to shifting recreation
uses:

1. Reconstruction and improvement of exigsting sites and trails,

2. Construction of inventoried sites and trails,

3. Provide new and upgrade day use facilities,

L, Improve trail maintenance, and

5. Consider hazard ratings for disease and insects in determining
potential recreation sites.

iz2. Develop more interpretive sites, particularly historic sites, and
expand informational systems used to convey recreational opportunity
information to the public.

Fire & Fuels

13. Develop programs using prescribed fire to maintain existing meadows
within the Forest.

14, Use underburn opportunities, where applicable, to achieve long term
fire and fuels management goals, meet silvicultural goals and to
benefit wildlife and range habitat.

Soils

15. Rehabilitation of heavily impacted lands and damaged sites.
Social/Economic

16. Make areas and services available to users of urban outreach programs.
Fisheries

17. Implementation of a Comprehensive, Long-Term Program to Rehabilitate

and Enhance Anadromous and Resident Fish Habitat.
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II. CURRENT PUBLIC ISSUES
D. Rationale for new Public Issues Added or Deleted from Previous Lists
1. Contacts with other agencies and groups.

Contacts have been on-going with a number of Federal, State and local
groups throughout our planning process. Federal agencies have
included personal visits with representatives of the Environmental
Protection Agency, Department of Energy-Bonneville Power
Administration, and the Bureau of Land Management. State agency
involvement has included Oregon State Department of Forestry, and
Department of Fish and Wildlife. Several contacts have been made with
local counties. See Appendix H for a detailed review of these county
plans. In addition, on-going consultation with local interest groups
has been maintained throughout the planning process. Representatives
have included members of the Mt. Hood Study Group, Oregon
Environmental Council, Sierra Club, Industrial Forestry Association,
and the Columbia River Inter-Tribal Fish Commission.

In addition, several evening programs were held during the summer of
1985, These programs dealt with key issues of the planning process.
These meetings were intended to be informational and were offered as
an aid to help prepare those who will review the plans and DEIS.

2. On-going changes

As Forest Planning proceeds, new situations develop based on changes
in technology, the economy, trends, and public interest. As a result,
some Public Issues and concerns were added to the 1980 list, some
deleted, and new opportunities identified. A Public Issue revolving
around the economics of the timber sale program was added since there
is now considerable attention being given to subjects such as present
net value, "below cost saleg," "deficit sales," and net public
benefits.

The passage of the 1984 Oregon Wilderness Act did not resolve the high
level of concern held by many people for roadless areas not designated
Wilderness. This Forest still has about 158,000 acres of unroaded
land. Therefore, a Public Issue revolving around how this land will
be managed has been added.

1t was recognized that the public is concerned over the many species
of resident fish and the level of habitat maintenance, enhancement
and/or rehabilitation provided by the Forest to benefit these
species. Therefore, the fisheries Public Issue was expanded to
include resident as well as anadromous species.

The Interagency Committee for spotted owls was formed and brought the
issue of spotted owls to public notice. An interim spotted owl
management plan was developed. The Oregon Department of Fish and
Wildlife is concerned that the Forest protect habitat in compliance
with the Interagency Spotted Owl Management Plan and insure adequate
monitoring of owl habitat.
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B. Current List of Public Issues

Chapter I of the accompanying DEIS presents the public statements that

generated these Public Issues.

1. Use of Chemicals in the Management of Forest Vegetation.
Refer to Section J. at the end of this Appendix for a
discussion of the current situation on use of chemicals in the
management of vegetation on National Forests.

2. Level of Timber Supply on the Mt. Hood National Forest.

. Economics of the Timber Sale Progranm,

3
4, Location, Density, Design, and Standards of Forest Roads.
5

. Forest users have reached or exceeded the capacity of existing
public highways in or near the Mt. Hood Forest during heavy use

periods.
6. Maintenance and Distribution of 01d Growth.
7. Conflicts Between Management Activities and Competing

Recreational Activities.
8. Maintenance and Enhancement of Scenic Quality.

9. Level of Ski Area Development.

10. Allocation of the Remaining Roadless Areas.

i1. Community stability and livability.

12. Maintenance and Enhancement of Anadromous and Resident Fisgh
Habitat.

13. Rehabilitation and Enhancement of Fish Habitat, particularly for

Anadromous Species.
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C. Grouping the Public Issues

Most of the fifteen Public Issues listed are related to some degree,
s0 we have grouped those most closely related Public Issues. These
groups of Public Issues are arranged so they can be logically
addressed by the alternatives. As the emphasis of an alternative
developed in Chapter 11 of the accompanying DEIS differs, a given
group of Public Issues are addressed in different ways.

The groups of Public Issues are:

1. Level of Timber Supply and Wood Fiber

2. Maintenance and Enhancement of Fish Habitat and Water Quality

3. Maintenance and Enhancement of the Quality and Quantity of 0ld
Growth and Other Suitable Wildlife Habitat

i, Maintenance and Enhancement of Wilderness, Outdoor Recreation
Resources and Scenic Quality of the Forest in Response to the
needs of an Increasing Nearby Metropolitan Population

5. Dispogition of the Remaining Unroaded Areas

6. Community Dependence on Forest Resources
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I1Y. CURRENT MANAGEMENT CONCERNS

A. Rationale for new Management Concerns Added or Deleted from
Previous Lists

While protection of historic and cultural sites has always been a high
priority, unexpected conflicts may be developing. It is not just the
cultural sites themselves which may be affected, but also the lands
adjacent to them. This Forest currently has over 1,380 acres of land
located within National Register Properites. An additional 5,000 acres are
in the process of nomination to the National Register. To be confident
these areas will receive apropriate attention, this management concern was
added.

Controlling the eastward spread of Tansy Ragwort and other noxious weeds
has become a concern to forest managers as well as stockmen, state, and
local agencies. We are committed to cooperating with state and county weed
control agencies and with the Confederated Tribes of the Warm Springs in
controlling noxious farm weeds.

As better mapping and more complete inventories of earthflows were gathered
it became apparent that management activities affect not only the immediate
project area, but the entire earthflow area. Some earthflow areas are
thousands of acres in size. Special management practices will be required
if we are to reduce the risk of reactivation or acceleration of the
earthflow areas,

In working with Native American tribal representatives, it has been
emphasized that the Forest is the source of many traditional religious
foods and craft resources. The tribes have voiced a concern about a
possible decrease in the supply or availability of forest products
traditionally used in religious or cultural ceremonies. BSupplies of some
of these items has decreased in recent decades so managers must develop
strategies to deal with both supply of these traditional resources and must
continue to provide access to the areas traditionally used.

There has been a new philosophy which has developed over the last 5 years
relating to fire management. Fire control efforts are now conducted
according to prearranged plans which reflect existing values and adjacent
land uses. Fire control plans are developed in recognition of other land
management objectives and because of this integration it is not considered
necesgsary to identify managed fire areas as a separate igsue. 1t was
therefore removed from the previous list.
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B.

1.

2.

Current Management Concerns and Rationale

Allocations to other resources and constraints on commercial timber
harvest may prevent Mt. Hood National Forest from meeting its' share
of national needs for wood and wood products, as expressed in RPA
targets.

Rationale: This concern involves how much commercial timber land
is allocated to recreation and amenity resources, since the
combination of importance placed upon community stability and
timber production translates into a request by the timber
industry and some communities for the highest level of timber
production possible that also provides for long term community
stability. The timber that can be produced from lands allocated
to purposes other than timber production is a factor. Another
area of dispute that affects the allocations to amenity resources
is the amount of old growth that must be retained to accommodate
wildlife indigenous to old growth stand conditions. Other
aspects of this concern are the treatment of scenery (Visual
Quality) in certain travel corridors and the harvest levels and
practices in riparian areas.

Availability of Firewood for Public and Commercial Cutting.

Rationale: Rising energy costs are creating rapidly increasing
demands for wood residue for home heating. This sale material
may become more in demand for commercial heating and power
production. The demand for home heating firewood is already
established on the Forest. Several Districts are heavily
impacted by the demand for home heating firewocod.

Protection of the cultural resource values of National Register
properties may constrain management activities (including Commercial
Timber Harvest) involving the land within or adjacent to National
Register property boundaries.

Rationale: While protection of historic and cultural sites has
always been a high priority, unexpected conflicts may be
developing. It is not just the cultural sites themselves which
may be affected, but also the lands adjacent to them. This
Forest currently has over 1,380 acres of land located within
National Register Properites. An additional 5,000 acres are in
the process of nomination to the National Register. To be
confident these areas will receive apropriate attention, this
management concern was added.
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by, Procedures to Protect Threatened and Endangered Species.

Rationale: A policy for handling protection of plants and
allocations for threatened and endangered wildlife species
{spotted owls, etc.) is needed. Protection may be obtained
through such options as land allocations, management direction,
and program coordination.

5. The need to provide an adequate spatial and temporal distribution of
key habitats including those for indicator wildlife and plant species
(i.e., seasonal ranges, dead and defective trees, old growth, wetlands
and riparian habitat, and harassment potential), interconnected with
dispersion corridors.

Rationale: There is a concern for maintaining a balanced habitat
condition that can accommodate continuation of existing native
wildlife species over the long run. There is also legal
direction to provide species and habitat diversity over time and
gspace. Providing these habitat needs will reguire scheduling and
coordination with timber management.

6. Noxious Weed Control.

Rationale: Controlling the eastward spread of Tansy Ragwort and
other noxious weeds has become a concern to forest managers as
well as stockmen, state, and local agencies. We are committed to
cooperating with state and county weed control agencies and with
the Confederated Tribes of the Warm Springs in controlling
noxious farm weeds.

7. Maintenance of High Quality Water from Forest Lands for Domestic Water
Supplies.

Rationale: There is a demand for high quality water for domestic
use as well as a concern for water quality in unprotected and
protected watersheds.

8. Maintenance of Minimum Flows and Hydrologic Balances and the
Re~egstablishment of Recovery Rates Following Timber Harvest
Activities.

Rationale: The timing and scheduling of timber harvest
activities may have major effects on water yields and sediment
loads due to soil mantle failures.
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9. Timber harvest and other management activities may cause unacceptable
s0il movement and impact soil productivity.

Rationale: There is a concern about ability of the land to
maintain its long term productivity due to the cumulative effects
of management activities on soil and other resources,
particularly the effects on streams from resultant soil movement.
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10, Managing Wilderness in Proximity to Urban Area while Maintaining
consistency with the Wilderness Act.

Rationale: Many of the urban population who use Wilderness on
the Mt. Hood Forest are not familiar with the intent of the
Wilderness designation. Their demands for access points,
facilities, and structures are inconsistent with the Wildernes
Act. The intense heavy use of Wilderness on the Forest is
causing resource damage and creating recreation experiences that
are inconsistent with the intent of Wilderness.

11. The Ability to Meet Existing and Future Demand for Developed
Recreation, and Dispersed Recreation {(especially the demand for
roadless, or back country, non-motorized dispersed recreation
including trail hiking), especially near Urban Areas.

Rationale: Facilities, and vegetation, in campgrounds and high
use developed recreation sites are deteriorating and many
facilities are already in poor condition.

Inadequate funding for the recreation program has led to the
diverting of available funding into the management and
maintenance of only the most cost-effective fee campgrounds and
high use developed sites.

This shift of the limited funds available has severely reduced or
eliminated maintenance, capital investment, and compliance work
for most sites. Continued unavailabliity of adequate recreation
funding is requiring the closure of some campgrounds and the
conversion of others into unmaintained dispersed sites.

The Mt. Hood is a Forest that is in near proximity to a large
metropolitan center within easy driving distance of several large
college and university cities. More and more people in these
areas are turning to outdoor dispersed recreation activities,
such as trail hiking.

Dispersed recreation activities, trail hiking in particular, is
predicted to continue to increase. With the shift away from
developed recreation facilities management, for state and county
facilities as well as Federal Goverment facilities, more people
will shift to dispersed recreation activities.

Also as the population of the urban areas continue to increase;
digpersed recreation activities will increase because of the
additional crowding in the developed facilities.

These shifts are occurring at the same time that increasing
recreation use is placing greater demands on developed sites and
developed recreation facilities. 7

/
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2. Timing of Fuel Management Projects.

Rationale: Smoke management restrictions often prevent burning
of residue when planned and limit the number of units burned in a
season. Delaying burning projects until usable firewood is
removed also complicates the timing problem. Often these factors
prevent all planned projects from being completed within two
seasons of harvest. Often when projects are delayed, five year
regeneration targets cannot be met.

13. Future Availability of an Adequate Supply of Rock for Use On and Off
the Forest.

Rationale: Rock is a limited, nonrenewable resource in short

supply. There is an increasing demand for rock by Forest and

non-Forest uses. This concern is addressed in a Rock Resource
Plan. However, it should be strengthened in the Forest Plan,

especially in areas where the rock resource may run out.

14, Accumulated impacts of timber harvest and other management activities
on land stability within large slow moving earthflows.

Rationale: As better mapping and more complete inventories of
earthflows were gathered it became apparent that management
activities affect not only the immediate project area, but the
entire earthflow area. Some earthflow areas are thousands of
acres in size. Special management practices will be required if
we are to reduce the risk of reactivation or acceleration of the
earthflow areas.

15. Accelerating Demand for Nonforest Land Uses.

Rationale: Continued urbanization of the Mt. Hood corridor and
urban development near Forest boundaries will increase requests
for support services on National Forest lands and create intense
public scrutiny of management programs.

16. Development of Management Direction that Allows for Exploration and
Possible Development of All Existing and Potential Mineral and Energy
Mineral Resources, while Protecting Land Productivity and Other
Resources.

Rationale: The value of minerals to the United States and the
potential of their existence on the National Forests cannot be
underestimated. Minerals are an important and valuable resource
that must be managed for on National Forest lands.
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17.

18.

19.

Development of Management Direction that allows for Small
Hydroelectric Development and Other Sources of Energy (Wind, Biomass,
etc.), while Protecting Land Productivity and Other Resources.

Rationale: Electric power production is a need that the American
public depends on and will depend on long into the future. The
Forest Service is in a position to respond to this need while
still maintaining the balance of protecting or minimizing the
impacts on other forest resources.

There is a need to consolidate the Use of Utility and Transportation
Corridors on the Forest.

Rationale: The Mt. Hood National Forest has over 3,000 acres of
powerline right-of-way and three major transportation systems
(Highways 26, 35, and I-84) within its boundaries.

Diminishing supply, or availability, of resources traditionally used
in Indian Religious and Cultural Life.

Rationale: In working with Native American tribal
representatives, it has been emphasized that the Forest is the
source of many traditional religious foods and craft resources.
The tribes have voiced a concern about a possible decrease in the
supply or availability of forest products traditionally used in
religious or cultural ceremonies. Supplies of some of these
items has decreased in recent decades so managers must develop
strategies to deal with both supply of these traditional
resources and must continue to provide access to the areas
traditionally used.
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Iv. INTERRELATIONSHIPS OF PUBLIC ISSUE GROUPS AND MANAGEMENT CONCERNS

Chapter I of the DEIS discusses the Public Issue groups.

Chapter II depicts

how the alternatives respond to the Public Issues and the Management Concerns,
and Chapter IV presents the environmental effects associated with the sgpecific
responses of each alternative to the Public Issues and the Management
Concerns. The following chart indicates the inter-relationships of the Public
Issues and Management Concerns and how they are resolved in the development of
Alternatives in the Draft Environmental Impact Statement (DEIS).

A, Table A-1 PUBLIC ISSUE GROUPS & MANAGEMENT CONCERNS RESOLUTION
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V. PLANNING QUESTIONS

As shown, most of the Public Issues, management concerns and resource use
and development opportunities (ICOs) are all interrelated to some degree.
They were also arranged into planning guestions so they could be logically
addressed by management. As the emphasis of the alternatives vary, a given
planning question is addressed in different ways.

The discussion of the planning questions includes an exploration of
interactions with other resources and the potential for resclution of
the Public Issues. These planning questions are part of the basis for
development of the Forest Plan. Refer to Chapter Three of the Forest
Land and Resource Management Plan for a discussion of how the Plan
responded to these Planning Questions.

Question 1: How much wood fiber should the Mt. Hood National Forest
produce?

One response to this question is that the Forest might be developed with
heavy emphasis for timber values. The other side of this question is that
too much area might be tied up for uses other than timber production, thus
diminishing the base for the forest products industry. The schedule of
timber harvesting is alsco a factor. The question of how fast and to what
extent the remaining mature and old growth forests are harvested and
converted to younger managed stands must be resolved.

This Forest has some of the most productive lands for growing conifer found
in the Region. It has a high potential to grow wood and has proposed, in
the past, to contribute about 8 percent of the Regional timber supply (1977
Ten Year Timber Management Plan for Mt. Hood NF). The expectation from
timber interests nationally, regionally, and locally is that the Forest
should continue to supply a significant amount of National Forest Timber.

The current timber volume to be sold annually, as identified by the
Regional Office is 376 million board feet. This includes both scheduled
and unscheduled (salvage) volume harvested. Volume which is obtained due
to damage from storm, insects, disease, fire, etc. is called salvage
volume. As indicated in the analysis of resource potentials completed on
the Forest in April of 1985 (Analysis of the Management Situation), the
Forest can schedule for harvest, using the same allocations that exist in
current land management plans plus incorporating legallv required
adjustments, approximately 222 million board feet of timber per year.
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About 20-25 percent of the total volume cut per year on the Forest is a
result of salvage logging. When considering both scheduled and salvage
volume, the total volume which can be consistently produced under current
land allocations is approximately 307 million board feet per year. The
yearly volume sold based on an average of the last 10 years, is 397 million
board feet. This number includes scheduled and salvage volume. The
ability of the Forest to supply timber, over the long run, is considerably
legs than past projections have indicated.

Perhaps more than any other planning question, this one affects and is
affected by the resolution of other resource issues. For example, timber
harvesting may enhance elk habitat (through forage production in
clearcuts), but reduces the amount of wildlife habitat available for
gpecies dependent on mature conifer forest. The most significant effect of
other resources uses on timber is the classification of land as nonsuitable
for timber management. Managing for fish habitat, older forest wildlife
habitat, soil protection, water quality, wilderness, unroaded recreation,
undeveloped areas, and natural research areas all reduce the number of
acres available for intensive timber management.

Although timber harvest may be reduced, it is not necessarily excluded
entirely from such lands. Depending on the use and the circumstances,
timber harvest may be prohibited, may be allowed in special circumstances
such as salvage, may be permitted if trees are left to grow longer than
usual, or may be permitted if particular precautions necessary to protect
the resource are meet.

Harvest rotation lengths, fertilization, thinning, and species mixture all
are sub-components of this issue. Shorter rotations can be more
economically efficient, but can have adverse effects on other resources
such as fish and wildlife. Fertilization can improve yields per acre, but
effects on fish habitat and watersheds may not be acceptable. Thinning of
timber stands, which is necessary to obtain optimum timber growth, may not
be cost efficient. The species mixture that is produced has direct effects
on other resources including wildlife habitats.

Not all resources are harmed by timber harvesting. Some, in fact, are
improved. Huckleberries, a resource important to Native Americans, are
more apt to thrive where timber is harvested. Roads necessary to harvest
timber become available for use by recreational visitors. Debris left from
logging becomes firewood. Overall health of the Forest may be improved by
removal of diseased or insect infested stands.
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Other factors involved with this timber question include the location,
density and design of forest roads. Roads provide the transportation
system over which most of the timber is removed. They also provide access
for the public and forest managers. However many people feel increased
roading will increase harassment of wildlife, reduce hunting quality and
wildlife movement. While roads do provide recreational access, they also
decrease the availability of backcounty for hiking and may diminish the
quality of the experience.

Producing timber in an economically efficient manner is a major objective,
Forest planning attempts to incorporate all costs and benefits into the
analysis. Specific values are often difficult to determine and are not
always agreed to by all concerned.

Other issues connected to timber management include use of chemicals,
timing of fuel management projects and availability of rock for road
building. Protecting soil productivity and assessing cumulative impacts to
maintain land stability are important considerations.

Maintenance of long term soil productivity is a management concern which is
related to harvest and fuel treatment methods that use track or wheel
mounted equipment. Productivity losses associated with surface soil
compaction produced by these ground skidding and machine piling activities
are the primary concern.,

Research has found losses of site quality in areas where the soil surface
has been compacted by ground equipment. 1/ Seedlings grown in such
compacted soils demonstrate lower growth rates in comparison with
individuals occupying undisturbed sites. Research also indicates growth
rates are reduced in pole sized trees which have been left after thinning.

All soilg are subject to compaction. The extent of compaction is dependent
on clay content, rock content, organic matter content, structure, soil
moisture content and pressure on the ground from machinery.

Current regional guidelines state that compaction on harvest sites must be
limited to 20 percent of the harvest area. However, this goal is not
always met if both tractor harvest and machine piling of debris are

used. 2/ The cumulative impact from the combined activities increases
compaction. The effects of soil compaction are known to last at least 40
years. The length of time that soil damage lasts has serious implications
for intensive timber management.

1/ Frochlich, Henery A, 1979, Soil Compaction from Logging Equipment, Effects
on Growth of Young Ponderosa Pine. Journal of Soil and Water Conservation. PP

276-278.

2/ Annual compaction monitoring results.
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It should be recognized that a loss in soil productivity is risked whenever
timber is harvested. Compaction and soil movement resulting from
management activities has resulted in the reduction of site productivity of
approximately 30,000 3/ acres of the Forest.

Brush control is not a significant problem on this forest as only about
200-500 acres a year need treatment. Brush is currently removed by hand
cutting or burning. The Forest has stopped using herbicides for removal of
brush. Fertilizers are expected to be used on selected soil types to
increase wood fiber production.

Timing of fuel management projects has become a problem. It is becoming
more and more difficult to schedule burning of logging debris and stay
within air quality standards. Firewood is high demand and is made
available to the public where practical. Efforts are continuing to improve
availability and accessibility of firewood. Timing for removal of logging
debris is critical if we are to maintain a highly productive forest.

The current supply of firewood is primarily from residue left from logging
0ld growth forests. The amount of such residue is directly tied to the
amount of old growth available for harvest. As less old growth is cut,
less regidue will be available for firewood. 8tiff competition between
private and commercial firewood cutters could develop. It is also
recognized that it is necessary to leave some logging debris as habitat for
the wildlife species of the area.

The current situation on use of chemicals in the management of vegetation
in the National Forests has a major effect on the timber planning

question. An Environmental Impact Statement is being prepared by the
Pacific Northwest Region of the USDA-Forest Service for a proposed
vegetative management program within the Pacific Northwest Region for the
entire states of Oregon and Washington. The Environmental Impact Statement
is a result of a lawsuit filed against the USDA-Forest Service by Northwest
Coalition for Alternative to Pesticides, Oregon Environmental Council, and
Audubon Society. District Court Judge Burns issued an injunction in 1984
banning the use of herbicides in the Pacific Northwest Region of the Forest
Service and Bureau of Land Management in Oregon until a "worst case
analysis" was completed and properly considered by decision makers. The
Forest Service and BLM completed a Human Health Risk Assessment for
Herbicides which included a "worst case analysis." Both agencies are now
incorporating the Risk Assessment into their programs for managing
competing and unwanted vegetation.

3/ Jack Parcell - Forest Soil Scientist.
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In June 1981, the Pacific Northwest Region of the USDA~Forest Service
issued a Programmatic Final Environmental Impact Statement (FEIS) for
Methods of Managing Competing Vegetation. This statement included detailed
discussions and analyses of: a preferred alternative {full use of all
methods; chemical use critically examined); alternatives to the preferred
alternative (including no vegetation management, and no application of
herbicides)}; and the consequences of the alternatives on the environment.

Based on the current preferred alternative in the Methods of Managing
Competing Vegetation Environmental Impact Statement (EIS), all alternatives
in this draft EIS are predicted on the continued use of the full range of
alternative treatment methods. These include manual, mechanical,
prescribed fire, biological, and chemical. The proposed Mt. Hood Forest
Plan directs:

: The selection of any particular treatment method will be made at the
project level based on a site-gpecific analysis of the relative
effectiveness, environmental effects {including human health}, and
costs of the feasible alternatives, and that herbicides will be
selected only if their use is essential and to meet management
objectives.

Monitoring and enforcement plang to implement specific measures will
be developed for site-specific projects and described in the
enviornmental analysis for those projects.

If herbicides were to remain banned into the future, the effects on
timber yield on the west and east side of the Forest would most likely
be none to very minimal. Presently only 10% of the acres are planned
for release, so the only impact would be on those acres.

~SUMMARY ~

Key factors include the number of acres considered suitable for full timber
harvest, the long~-run sustained harvest level, the amount of total timber
available for sale {allowable sale quantity), the number of acres which
have extended cutting cycles assigned, (such as sensitive visual areas),
and first decade harvest volumes.
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Question 2: To what extent should fish habitat and water quality be
maintained or enhanced?

The Forest provides a diversity of aguatic resources. Fish habitat and
water are of primary concern. Approximately 48 fish species are supported
by a variety of aguatic habitats. There are more than 1,000 milesg of
streams and over 3,800 acres of lakes and reservoirs supporting fish
populations. Habitat conditions for game species in the "Salmon® family
such as trout, salmon and steelhead are of high concern. The Forest has
over 300 miles of streams which support runs of coho, spring and summer
chinook salmon, winter and summer steelhead trout and sea run cutthroat
trout. These fish, especially salmon and steelhead are a major cultural,
recreational and economic resource to the local area and the Pacific
Northwest. There are on-going multi-agency efforts to increase salmon and
steelhead production in the Columbia River basin., This Forest's current
and potentially available salmon and steelhead habitat is an important part
of the basin total.

Over the past century, a number of activities, including development of
natural resources in combination with over harvesting of fish, has greatly
altered the habitat of anadromous fish and resident trout, thereby severely
reducing their populations. Maintaining the fish production capability of
the Forest requires its lakes and streams to be kept cool, unpolluted and
relatively free from silt. Trout and salmon, in particular, have strict
requirements for reproduction and survival. Numerous resource management
activities including timber harvest, road construction, developed and
dispersed recreation, energy development and grazing can reduce the
capability of the habitat to produce fish.

Regional demand for anadromous fish far exceeds the current supply. There
is a high interest within the Northwest concerning methods of increasing
anadromous fish production. This is especially true for the anadromous
stocks of the Columbia River Basin. Recent legislation providing for
restoration of the anadromous runs is concerned with, among other things,
the effort to achieve substantial increases in natural production of wild
fish. The public and other agencies have asked the National Forests,
including the Mt. Hood National Forest, to develop programs to increase
fish habitat.

Production of high quality water closely parallels that of fish habitat.
The Forests annual production of 5.4 million acre feet of high quality
water provides for a variety of uses. The Forest provides municipal water
for nearly 50 percent of the state population. In addition, water for
gseven fish hatcheries and irrigation projects comes from the forest. A
variety of other uses such as developed recreation sites are closely linked
to the water resource.
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The productive capability of fish habitat and the quality of water are
closely linked. Both are heavily influenced by the overall condition of
the watershed and are specifically effected by conditions in a narrow
transitional zone adjacent to water bodies. This zone is known as the
"Riparian Area." Because of this relationship, fish habitat and water are
referred to as "Riparian Dependent Resources."

Demands for maintenance and enhancement of fisgh habitat and water have
steadily increased in the last decade. Recent Federal legislation such as
the Northwest Power Planning and Conservation Act, in addition to a variety
of state legislation, has focused on increasing protection for water from
competing uses such as hydropower development, forest management
activities, agriculture practices, etc.

To meet this increasing demand, special management considerations are
necessary. Due to the generally even distribution of riparian and aquatic
habitats across the Forest, the managenment of fish and water resources
frequently involves interactions with a variety of other resources. Those
activities or resource programs which do not significantly disturb the
ground, such as wilderness management, visual and wildlife management, are
compatible or complementary with fish and water management. Those
activities which can and sometimes do affect the riparian zone, such as
timber management activities, road construction, range management, energy
development, irrigation, etc., are to varying degrees competitive. For
these activities, special precautions are often necessary to reduce or
eliminate detrimental effects to riparian dependent resources.
Opportunities for improvement include rehabilitation of habitat degraded by
man or natural causes and enhancement of natural habitat.

The degree to which riparian dependent resources are emphasized ig a large
factor in riparian quality. This is reflected by the amount and
distribution of areas selected for riparian management, levels of habitat
rehabilitation or enhancement work, and total acres of riparian management.
Success of the riparian program is reflected in fish habitat capability and
sediment indices, and additional fish production due to habitat
improvement.
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Question 3: How much and what kind of wildlife habitat should the Mt.
Hood National Forest provide?

This question deals with the management of habitat for sensitive animals
and plants. It is related to the question concerning riparian dependent
resources.

While there are no federally listed threatened or endangered wildlife
species on the Forest at this time, sensitive species are present.
Sensitive species are those that could become threatened or endangered if
adequate habitat is not provided for them to reproduce. Sensitive species
of animals occurring on the Forest include the northern spotted owl and the
Larch Mountain Salamander. The home of the spotted owl is mature old
forest {(o0ld growth) and that of the Larch Mountain Salamander is lose rocky
{talus) slopes in old growth.

A large number of sensitive plants are found on the Forest. Sensitive
plant species are located in many different habitats. Those habitats which
may be most subject to damage are old growth and riparian areas. At
present, about 350,000 acres or one third of the Forest is old growth, 014
growth forests provide habitat for 159 species of wildlife, anadromous and
resident trout and many sensitive plants. Eight species of wildlife are
entirely dependent on old growth and/or mature forest. Wany plant species
also require old growth stands. Many visitors to the Forest desire old
growth areas for recreational sites and for scenic and aesthetic values.
Because of the many conflicts which could develop in the use of this type
of area, careful planning is essential.

Recreational visitors to the Forest, whether they hunt, fish, picnic, hike
or are involved in nature study, all enjoy the presence of wildlife. Sonme
species of wildlife are very tolerant of human presence, some are very
intolerant and a small amount of human activity will cause them to leave
the area.

Managing the wildlife resource is heavily intertwined with managing the
timber resource. Depending on the manner, location, and intensity of
harvest, logging can have a detrimental effect on wildlife habitat.
Harvesting of old growth timber may threaten the species of animals and
plants dependent on it. However, timber harvesting can be beneficial to
some species of wildlife, especially if it is done in such a way as to
increase or maintain diversity of habitat, While it is not always
necesgsary to eliminate timber harvest in areas protected for wildlife, it
is often severely restricted.

While fish, wildlife and water are an attraction and benefit to
recreational use of the Forest, too much recreational use can be
detrimental. Water pollution and harassment of animals can occur. These
harmful effects are more apt to happen in heavily used or developed areas.
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Forest managers are concerned about maintaining a balanced and diverse
range of habitats in order to provide for the continued existence of native
species of plants and animals as well as desired introduced species of
wildlife, Legal direction also requires the provision of species and
habitat diversity over time and space.

In order to maintain viable populations of wildlife species over their
present range of distribution, habitat suitable to support them must be
available. This habitat must be available in sufficient quality and
gquantity to support at least a minimum population. The distribution of
this habitat must be extensive, yet sufficiently close enough together so
that animals can find breeding partners. Distribution of the various
habitats is just as important as total amounts. Wildlife thrives where
there is a diversity of habitats,

Wildlife habitat management affects a number of other resources and issues,
but is most closely related to timber production and harvest, firewood
collection and recreation. Different species of wildlife have various
requirements. Each stage of growth of trees offers habitat for some
species of wildlife. Examples are pileated woodpeckers and pine marten,
which require old growth, and deer and elk, which require open spaces such
as is available after a clear-cut. However, large expanses of any one
age-class of timber are also detrimental to wildlife.

The resolution of this planning question involves management direction, and
land use designation. Management direction which sets standards for timber
harvesting and other resource management activities will often protect
sensitive areas while permitting logging or road construction. Programs
aimed at habitat rehabilitation can often help improve the wildlife
resource.

Where different uses are not compatible, land use designation is
necessary. Designating a certain amount of acres of old growth for
protection and another amount for harvest will be a necessary decision.
The amount of old growth and riparian habitat receiving special management
emphasis will depend on the alternative chosen.
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Question 4: How should the Mt. Hood National Forest manage its outdoor
recreation resources to meet the increasing demand of a
nearby urban population?

There is a continuing demand for a wide variety of recreational
opportunities, especially for dispersed recreation outside of wilderness
areas and in low elevation areas near urban centers. Conflicts arise
between recreational uses and other management activities, as well as
between different types of recreation uses. Management activities, such as
harvest of timber, which disturbs the natural features, conflict with many
recreational uses. Cross~country skiers and snowmobilers are not
compatible on the same trail at the same time. Backpackers looking for
solitude and off-road vehicle users may want to use the same areas at the
same time. Conflicts need to be reduced between such activities without
seriously affecting the quality of the recreational experiences or
seriously curtailing other management activities.

The various aspects of this planning question include providing a wide
range of recreational experiences which include highly developed areas with
concentrated use such as ski resorts and isolated trails or picnic sites.

Many of the recreational visitors to the Forest have expressed considerable
concern for its visual appearance. The presence of a visuaglly pleasing
setting for the Forest visitor is a part of this planning question., Most
urban visitors expect a wooded travel corridor along the roads. For those
who enjoy canoceing or floating the rivers and streams of the Forest, a
beautiful landscape might be an essential part of the experience. The high
recreational values of the forest are directly linked to its beautiful
scenery. However, providing a pleasing appearance may be in conflict with
the management of other resources.

Facilities and vegetation in some developed sites, such as campgrounds,
which receive a high use are deteriorating. Some sites have been closed
and many facilities are in poor condition. This is occurring at the same
time that increasing recreational use is placing a greater demand on
recreation facilities. Areas subject to extremely heavy use, such as
Timberline Lodge and Multnomah Fallg often are subject to congestion and
vandalism. A few popular campgrounds, such as Timothy Lake and Indian
Henry are heavily used, especially on summer weekends. Other campgrounds
are small and inadequately maintained, being served by roads which are
barely passable by passenger car,
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The trail system on the Forest provides a variety of hiking experiences
from family day hikes to solitary back county hiking in natural
surroundings. However, most of these trails are within existing wilderness
or scenic areas. The trail system is deteriorating in many places from
heavy use and lack of maintenance. Some trails have been closed. Many
have not been replaced. The Forest needs more trails to asccommodate the
demand and to disperse use., If present trends continue, the Forest will be
unable to meet the future needs for people who prefer primitive type hiking
experiences.

Even if all the remaining roadless areas on the Forest were designated for
roadless recreation, the projected demand for non-motorized dispersed
recreation will not be met. Demand will exceed supply in the near future,
if it hasn't done so already.

Conflicts exists between recreation and other uses of resources. Where
recreation pursuits require a natural setting, activities, such as logging
and road construction, often appear to be inappropriate,

The potential for conflict also exists between different type of
recreational uses. Along with the increase in hiking, use of off-road
vehicles is increasing. Where solitude is needed to fulfill recreational
needs, large numbers of people or the use of machines by others is
inconmpatible.

Many of the urban population who use Wilderness on Mt. Hood Forest are not
familiar with the intent of the Wilderness designation. Their demands for
access points, facilities and structures are inconsistent with the purpose
of the Wilderness Act.

Demand for wilderness hiking is expected to exceed the supply. At present,
use of Wilderness is uneven; with overcrowding of popular Wilderness
locations occurring already. Other locations are little used. Demand for
Wilderness is expected to exceed supply, overall, in the first decade after
the plan is completed. Heavy use, if continued, will damage the values
people come to experience in Wilderness. Solitude, vegetation, water
quality and wildlife are at risk from over-use by recreational visitors.

To answer this planning question, the Forest must develop management plans
for each Wilderness that will address problems and set standards, including
possible use limits based on carrying capacity. The Forest must use all
available means to educate the public on the intent of the wilderness
designation and what they can expect in a Wilderness setting.
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The public is also concerned that skiing facilities will be developed
beyond the capacity of the area to accommodate the use. This is related to
the traffic congestion on Highway 26. The demand for downhill skiing
opportunities is expected to increase, however, there are no other sites on
Mt. Hood which are suitable for development as ski areas. To accommodate
future use, expansion will need to take place at existing sites. To
prevent damage to the sites, use may need to be limited.

Periodic congestion of Highway 26 is especially severe in the winter during
the skiing season. Expansion of the ski resorts would aggrevate the
situation. According to a joint study by the Oregon Department of
Transportation and the Forest, the further development of ski resorts may
need to be controlled if the traffic congestion becomes unacceptable,

Resoluton of the problems involved with this guestion revolve around the
number of acres identified as being managed for visual and unroaded
values. Also, specific management direction may be incorporated into the
other resource operations where activities overlap. Improvements to
facilities depend on annual budgets and they cannot be predicted at this
time.
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Question 5: How should the remaining roadless areas be managed?

The passage of the Oregon Wilderness Act in 1984 left the Forest with
approximately 158,000 roadless acres lcoated in 13 different areas. The
Act released these areas for multiple use management, The thrust of this
guestion is whether these acres should remain roadless. Public comments on
individual roadless areas show a high level of concern for keeping some
areag in a roadless condition because of the values associated with them,

There are many resource interactions involved. Developing some roadless
areas could increase wood production, as well as opportunities for
development of other resources. Retaining some roadless areas in an
undeveloped condition protects habitat for some sensitive wildlife species,
provides opportunities for primitive recreation and retains options for
future land use decisions.

Except for the 0Olallie Roadless Area, these areas will not be recommended
as Wilderness through this cycle of the planning process. They may
however, be managed for the benefits that result from being undeveloped.
The option for future wilderness designation would be preserved, as well as
the option for the development of the areas natural resources. In the
various alternatives, a range of management activities from complete
development to complete protection has been explored.

The Olallie Roadless Area requires special attention. When the Oregon
Wilderness Act was passed, the Olallie Roadless Area was assigned to a
Further Planning Category by Congress. There are supporters and opponents
for wilderness consideration for the area.

The crux of the problem is land use designation. The possibilities range
from maintaining all of the roadless areas as roadless to maintaining none
roadless. The alternative finally chosen could have any combination in
between.
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Question 6: How should the Forest address the social and economic
concerns of local communities depending on the Forest?

A number of small communities near the Forest have had a high proportion of
their work-force employed in the woods product industry. The major source
of logs for the sawmills in these towns has been the Mt. Hood National
Forest. Further, the counties depend on timber receipts for a large
portion of their road and school budgets. Should the need to protect other
resources result in a lesser amount of timber being offered for sale, these
communities may have a problem adjusting to a lower volume of logs and
dollars available.

Small towns with only one or two major industries, such as those found on
the east side of the Forest, are highly dependent on a stable supply of
logs. Assuming an adequate demand for wood products, the supply of logs
can be critical. BRecent trends indicate a period of difficulty for the
wood products industry in Oregon. Demand has been low and production costs
are high. Being dependent on the timber industry makes these communities
especially sensitive to fluctuations in both timber supply and demand.

A stable supply of logs available may be less important to employment in
the wood products industry today than other factors however. The local
demand for the product and modernization of sawmills has taken a heavy toll
on employment. During the last recession, timber that has been sold by the
Forest remained uncut. These factors indicate that change in the
employment patterns of the Pacific Northwest may occur, regardless of the
availability of logs.

Not all communities are equally dependent on logs from the Forest. Some
communities, such as those in the Mt. Hood Corridor and the Hood River
Valley, depend on the Forest for other products and services. Water for
drinking, agriculture and recreational opportunities, including hunting and
fishing, are important to many communities near the Forest. In many cases,
employment is based on recreational visgits to the Forest. Agriculture in
the Hood River Valley is a large source of jobs and is almost totally
dependent on water from the Forest. Failure to protect these resources
would be detrimental to those financially dependent on them.

There is considerable concern about forest management along the Highway 26
corridor. Many people feel that timber harvesting will hurt their
recreation oriented businesses as well as the property and scenic values of
the area. Because of the private land ownerships in the area, conflicts
associated with the interactions between public and private lands are
expected to continue as the corridor population increases.
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The Community of Native Americans on the Warm Springs Indian Reservation
have voiced concerns about a possible decrease in the supply or
availability of forest products traditionally used in Native Americans
religous or cultural ceremonies. The Forest is the source of many of these
traditional religious food and craft products necessary to the cultural
practices of Native Americans. These resources include fish, wildlife and
plants.

Supplies of some of these traditional and ceremonial foods have decreased
in recent decades. In recent years huckleberries have been diminishing in
nunbers because of trees crowding out the huckleberry bushes. Concern
about the huckleberries is most closely related to timber management and
fire. Huckleberries grow best where the Forest is open and sunlight can
reach them Salmon are in critically short supply all over the Pacific
Northwest, including the Columbia system.

The Forest has cooperated with the leadership of the Confederated Warm
Springs Tribes in order to ensure access to rescource areas 1s not denied.
The cooperaton will continue. An important aspect of the coordination of
the Forest with the Warm Springs Tribes concerns the management of fish and
wildlife habitat, especially that for anadromous fish. Salmon are
particularily important to the Tribes, both for subsistance and ceremonial
purposes. The Native American Religious Freedom Act insures that Native
Americans will have access to sites which will allow them to carry on their
traditional religion.

The resolution of this question is related to the amount of land designated
to timber production. The complete solution to the problems of community
stability is not entirely under the control of the Forest. Those
communities which have a diverse employment base instead of relying on one
industry will do better in the long run. Cooperation among the State of
Oregon, the private business sector, the communities themselves, and
Federal agencies, including the Forest Service will be needed to withstand
the changing times ahead.

In addition to management direction, land use designation will affect the
supply of ceremonial foods. The amount of land designated for fish and
wildlife habitat management, especially that for salmon, will affect the
amount of salmon and other species available to Native Americans. The
amount of land designated for timber harvest will indirectly affect the
amount of huckleberries available in some areas.
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I, INTRODUCTION

A. The General Planning Problem

The Forest Service is responsible for determining how to best manage National
Forest System lands based on public desires and land capabilities. The Mount
Hood National Forest is a highly diverse area with an equally diverse mix of
users.

The Forest is located 50 miles east of Portland, Oregon, and stretches about 60
miles from the Columbia River on the north to Mount Jefferson on the south.

The Forest takes its name from the mountain which it surrounds, Mount Hood.

The east-to-west width of the Forest varies from 10 to 50 miles, with 1,100,713
acres of land within its boundaries. Of this, 1,059,439 acres are National
Forest System lands; the remainder are private, State, or other Federal lands.

Vegetation varies from ponderosa pine and sagebrush along the east side to
hemlock and devils club on the west side. True firs, Douglas~fir, hemlock, and
western red cedar are predominant in the Forest as a whole. A total of 647,118
acres were found to be tentatively suitable for timber production.

The Mount Hood's variety of recreation opportunities and proximity to large
population centers accounts for its recreational popularity. It is one of the
most heavily visited National Forests in the Nation with almost seven million
visits recorded in 1985. The year round skiing at Mount Hood and unparalled
vistas afforded by the Columbia Gorge are but two examples of the contributions
of the Forest to the recreating public.

Major east-west highways on the Forest include I-84 through the Columbia Gorge
and U.S. 26 across the heart of the Forest via Mount Hood. Much of the Forest
is less than a three hour drive, or a tank of gasoline for a round trip, from
the large population centers comprising the Willamette Valley.

Major sources of employment and income in the local area {Clackamas, Hood
River, Multnomah, and Wasco Counties) are manufacturing, service, and trade
industries. Recreational use of the Forest and timber harvesting make
important contributions to the local economy. Some of the smaller communities
are particularly dependent on the Forest.

Public interest includes divergent viewpoints about the use of market
commodities such as timber, grazing, energy, and nonmarket commodities such as
wilderness, unroaded recreation, scenery, wildlife, old-growth, and habitat
diversity. The Forest's major planning goal is to provide information to help
decision makers determine which combination of goods, services, and land uses
will maximize net public benefit. (This concept is further discussed in
Section IV of this Appendix.)

Obtaining enough information about the production of the many goods and
services from the Mt. Hood National Forest to produce an informed choice from
among competing demands is a formidable task. There are innumerable
relationships, factors, and possibilities to consider. Quantitative analytical
techniques offer an opportunity to reduce the complexity and magnitude of the
problem to manageable proportions.
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This Appendix focuses on the analytical processes employed in evaluating
management alternatives for the Forest. While the results of this analysis
will contribute significantly to a final decision, it should be recognized from
the outset that not all factors relevant to the decision have been explicitly
recognized in the quantitative analysis or precisely described in thig
Appendix.

B. Planning Process

The National Forest Management Act (NFMA) and the regulations developed under

NFMA (36 CFR 219) provide the analytical framework to address this objective.

They also state that the requirements of the National Environmental Policy Act
(NEPA) and its regulations (40 CFR 1500-1508) must be applied in this analysis
pProcess.

The planning and environmental analysis process brings a new outloock and a new
technology to National Forest land management. Principally, processes formerly
used to make individual resocurce decisions are now combined to help make
integrated resource management decisions; and new mathematical modeling
techniques are used to analyze alternative land management scenarios, including
identifying the most efficient pattern of land management. The 10-step
planning process is discussed in the NFMA regulations and in Chapter I of this
document. The steps are briefly summarized below:

Step 1: Identification of issues, concerns, and opportunities (ICO'S)
In any systematic approach to problem solving, the first step is to
identify the problem. In this step, the Interdisciplinary Team (ID Team)
identifies and evaluates public issues, management concerns, and resource
use and development opportunities. What does the public want? What does
the Forest Service want? What needs to be done?

Step 2: Planning criteria
Criteria are designed to guide collection and use of inventory data and
information, analysis of the management situation and the design,
formulation, and evaluation of alternatives. This step sets the guidelines
for accomplishing the next 5 steps.

Step 3: Inventory data and information collection
The type of data and information needed is determined in Step 2 based on
the ICOs. The data is then collected and assembled in a manner meaningful
for answering planning problems.

Step 4: Analysis of the management situation
This step is a determination of the ability of the planning area to supply
goods and services in response to society's demands. This provides a basis
for formulating a broad range of reasonable alternatives.

Step 5: Formulation of alternatives
A broad range of reasonable alternatives is formulated according to NEPA
procedures. Alternatives are formulated in a manner which provides an
adequate basis for identifying the one that comes nearest to maximizing net
public benefits.




Step 6: Estimated effects of alternatives
The physical, bioclogical, economic, and social effects of implementing each
alternative considered in detail are estimated and compared according to
NEPA procedures.

Step 7: Evaluation of alternatives
Significant physical, bioclogical, economic, and social effects of
implementing alternatives are evaluated with respect to the planning
criteria.

Step 8: Preferred alternative recommendation
The Forest Supervisor reviews the Interdisciplinary Team's evaluation and
recommends a preferred alternative to the Regional Forester. This is
identified in the Draft Environmental Impact Statement and displayed as the
proposed Plan.

Step 9: Plan approval
The Regional Forester reviews the proposed plan and Final Environmental
Impact Statement and either approves or disapproves the Plan.

Step 10: Monitoring and evaluation
The plan establishes a system of monitoring at established intervals to
determine how well objectives have been met and how closely management
standards and guidelines have been followed. Based on these evaluations,
the plan will be revised or amended as necessary.

Appendix B describes the analysis phase of the planning process, covering steps

3, l}, 5¢ and 6*




II. INVENTORY DATA FOR INFORMATION COLLECTION

Planning Step 3 is the collection of information. An overview of how data has
been obtained and arranged for use in the analysis is included in this Section.

Inventory items and information used in this planning process are the most
current and reliable that were available at the time the planning data base was
being compiled. The primary objective was to use available sources. New field
data was collected only if such information was specifically lacking in
existing sources and the data was required to address issues. The age,
condition, and guality of the individual pieces of information varies.

The possibility of unreliable data introduces uncertainty into the planning
process. Gaps in information have been bridged with assumptions.
Interpretation of results of analysis requires a recognition of uncertainty.
Throughout this Appendix, known inadequacies of information have been discussed
and assumptions explained. An expected result of this planning effort is the
recognition of needs for improved data in many areas of national forest
resource management.

A. Use of Data

Inventory data was assembled for many resources so that issues could be
addressed, resource capabilities determined and limitations defined. A portion
of this data was necessary to develop the Forest Planning Model (FORPLAN).

This use of data is described fully in Section III. The overall role of data
in the analysis process is summarized here.

1. Delineation of Capability Areas

The Mount Hood National Forest uses a computer mapping system known as the Grid
Mapping System (GMS). This system uses basic data layers as initial input.
These were obtained from the TRI (Total Resource Inventory) System 2000
database. The TRI database comprised an inventory of site specific data, kept
current with respect to the effects of recent fires and harvesting.

Once the basic inventory layers are available in GMS, numerous combinations of
machine generated layers can be developed. Data summaries and/or maps can be
created from either the primary or "generated" layers. GMS can provide site
specific data from various inventories such as timber size classes, slope and
soil data, ownership, political boundaries, watersheds, livestock allotments,
recreation sites, scenic viewsheds, and many other inventory and computer
generated items.

OMS uses a base map scale of 1 inch = 1 mile. Twenty-one acres is the smallest
size area represented by GMS. Each cell, as described by its unique
characteristics, is a capability area. Capability areas are specific,
contiguous areas of land which possess the same attributes affecting management
decisionsg.
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2. Stratification of the Forest into Analysis Areas

GMS was used to aggregate similar, individual, capability areas into
noncontiguous units called analysis areas. These analysis areas formed the
basic land stratification for analysis within FORPLAN,

Analysis areas are tracts of land with relatively homogeneous characteristics
in terms of the outputs and effects that are being analyzed within the FORPLAN
model. They serve as the basic unit of land in the model for which a range of
prescriptions are developed to achieve variocus multiple use objectives. Their
delineations were intended to capture the significant physical, biological, and
economic differences in the way the land responds to alternative management
strategies. The focus of delineating analysis areas was upon addressing
certain issues, concerns, and opportunities identified at the outset of the
planning process.

The process for stratifying the land into analysis areas involved the
successive overlaying of 7 different layers of data. Each layer represented a
different inventory of the entire forest, and represented combinations of basic
data layers.

3. Determination of Production Coefficients

Production coefficients describe relationships between inputs to and outputs
from management of the Forest. Inputs consist of management activities and
their costs: outputs congist of measurable desired and undesired results, and
their benefits. Estimated results of conducting certain management activities
or prescriptions on specific analysis areas are based on research data.
Coefficients have been applied in FORPLAN on a per acre basis. Other
coefficients have also been used for supplemental analysis.

4. Determination of Suitability for Management Practices

Suitability for different types of management is dependent on production
relationships, which are in turn dependent on the the inherent capability of
the land. Analysis areas based on GMS data provide nmuch of this information,
and additional map layers were used in determining where particular types of
uses were most appropriate (see Section VII).

The NFMA Regulationsg require the identification of lands which are not suited
for timber production {36 CFR 219.14). A three stage evaluation process is
employed. The last two stages are determinations of economic efficiency and
interactions with other resource objectives. The first stage is a
determination of tentative suitability. The results of this first stage
determination are summarized below.
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Table B-II-1 SCREENING PROCESS

Unsuitable Land Acres
Land not managed by Forest h1,274
Non-forested lands 227,198
Administratively withdrawn from

Timber production 127,340
Sound management not feasible
with existing technology 57,783
Tentatively suitable forest land 647,118
Total Mt. Hood National Forest 1,100,713

Non~-forested lands are those capable of supporting less than 10% tree cover.
These include rock, glaciers, water, or areas allocated for administrative or
other uses. Almost all of the lands administratively withdrawn were done
through the designation of wilderness areas. In addition, lands were
identified on which the technology may have been insufficient to prevent damage
to the site during timber harvest or to successfully regenerate a new timber
stand. These lands were removed from timber production.

Data sources for this suitability analysis included geology, soils, and
vegetation in-place data (Geology Inventory, SRI, TRI, aerial photos) and the
professional expertise of the Forest Silviculturist, Soil Scientist, Geologist,
Area Ecologist, and district specialists.

The result of this process is that 453,595 acres have been identified as
unsuitable for timber production. This constitutes 41% of the total Forest
acreage. Additional information may be obtained from the paper entitled
"Determination of Land Not Suitable for Timber Production". Mt. Hood N.F.,
July, 1984,

5. Development of Allocation and Scheduling Alternatives

Land use designation and scheduling are determined by GMS inventories and the
FORPLAN model for any set of management objectives. The model uses production
coefficients derived from inventory data in determining the most efficient land
use and implementation schedule. This process ig detailed in Section III.B.,
and alternative development is discussed in Section VII.

6. Monitoring of Implementation

A Monitoring Plan is included in the Forest Plan. It addresses monitoring of
gspecific management practices and their outputs and costs. Information
obtained from monitoring is expected to be used in improving the forest data
for future planning activities.

7. Development of Subsequent Programs for Plan Implementation

Much of the data used to develop alternatives can be used to prepare programs
and projects for implementing the plan., Some projects may need a higher degree
of resolution than the 21 acre minimum size of much of the Forest planning
data, however. Other inventory data is available for project purposes,
particularly in the Total Resource Inventory (TRI} system.
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B. Sources of Data

CULTURAL RESOURCES

Bryant, Richard L., Leslie Conton, Robert E. Hurlbett and John R. Nelson
1978 Cultural Resource Overview of the Mt. Hood National Foresgst, Oregon.
Report on file, Mt. Hood National Forest, Cresham, Oregon.

Ellis, David
1979 Cultural Resource Overview: Clackamas, Badger/Jordan Planning Units.
Report on file, Mt. Hood National Forest, Gresham, Oregon.

Marvin, Susan H.

1981 "American Indian Religious Freedom Act: Compliance Activities
Report." Report on file, Mt. Hood National Forest, Gresham, Oregon.

1982 "The Hades Creek Site and Kiwi Salvage Timber Sale.” Report on file,
Mt. Hood National Forest, Gresham, Oregon.

1983 "American Indian Religious Freedom Act: Analysis of the Management
Situation." RBReport on file, Mt. Hood National Forest, Gresham,
Oregon.

1983 "Cultural Resource Sample Survey Design for the Mt. Hood National

Forest." Studies in Cultural Resocurce Management, No. 4. Edited by
James Keyser. USDA Forest Service, Pacific Northwest Region,
Portland, Oregon.

Philipek, Frances M.

1985 "Over-Snow Logging: Analysis of Impacts to Lithic Scatters." Studies
in Cultural Resource Management, No. 5. USDA Forest Service, Pacific
Northwest Region, Portland, Oregon.

USDA, Forest Service
1982-1984 "Cultural Resource Management Accomplishment Reports." Reports on
file, Mt. Hood National Forest, Gresham, Oregon,

VISUAL RESOURCES

National Forest Landscape Management, Volume 2, Chapter 1, The Visual
Management System. Forest Service, USDA, Agriculture Handbook Number

h62, 1974.

SOCIOECONOMIC

Wall B, Oswald D. A Technique and Relationships for Projections of
Employment in the Pacific Coast Forest Products Industries, USDA Forest
Service, PNW Range and Forest Experiment Station, Portland 1975.

Schallau, C., Maki, W., Economic Impacts of Interregional Competition in the
Forest Products Industry During the 1970's. Res. Pap. PNW-~350. Portland, Or.
USDA Forest Service, PNW Range and Forest Experiment Station, 1986.

Howard, J., Hiserote, B., Oregon's Forest Products Industry 1976. Res. Bull.
PNW-T79. Portland, Or. USDA Porest Service, PNW Range and Forest Experiment
Station, 1978.
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Schuldt, J., Howard, J., Oregon Forest Industries 1972. Spec. Rept. #U27.
Portland, Or. USDA Forest Service, PNW Range and Forest Experiment Station,

1974.

Howard, J., Oregon's Forest Products Industry 1982. Res. Bull. PNW-118.
Portland, Or. USDA Forest Service, PNW Range and Forest Experiment Station,

1984 .

Gedney, D., The Timber Resources 0f Western Oregon- Highlights and Statistics
Res. Bull. PNW-97. Portland, Or. USDA Forest Service, PNW Range and Forest
Experiment Station, 1982,

USDA Forest Service, PNW Range and Forest Experiment Station, Douglas-fir
Supply Study, Portland, 1969.

USDA Forest Service, Forest Service Handbook, FSH 1909.17 Economic And Social
Analysis Handbook, Chapter 30~ Social Analysis. Washington, 1983.

Beuter, J., Johnson, N., Scheurman, H., Timber For Oregon's Tomorrow. Resource
Bulletin #19, Oregon State University, 1976.

Campbell, D., Future Market Conditions in Forest Products and Their Effect on
Washington's Industry. DNR, Olympia, 1983.

Adams D, Haynes R, Changing Perspectives on the Outlock for Lumber in the
United States, in Journal of Forestry 1/85.

U.S. Bureau of the Census, Census of the Population 1980 General Social
and Economic Characteristics: Final Report PC (1)-C 39 Oregon U.S. Govt.
Printing Office, 1983.

Hepp D, Background Papers for Draft Socioeconomic Overview, Mt. Hood
National Forest, 1981.

Fairbanks, R., Socioceconomic Overview, Mt Hood National Forest, 1985.
Census, 1980 Number of Inhabitants, Oregon PC 80-1-A39 (PP-39-7 Table 2).
Census, 1980 Social, Economic and Housing Characteristic, Oregon and its
Counties. {(Data Source: U.S. Bureau of Census 1980 STF 3-A, CPRC,
P.S.U. Portland).

Economic Focus, Portland Area Chamber of Commerce, Portland, 1983,

State of Oregon Employment Division, Dept. of Human Resources, Research
and Statistics, Portland SMSA BResident Labor Force, 1981.

Oregon County & State Agricultural Estimates, Spec. Report #676 0SU
Extension Service, 1/84.

Directory of Oregon Manufacturers, State of Oregon, Dept. of Economic
Development, Salem, 1982,

Oregon County & State Agricultural Estimates, OSU Extension Service, 1/82.

B-8




Socioeconomic {(con't)

CHZM, Warm Springs Indian Reservation Comprehensive Plan, 1982.

State of Oregon, Employment Division, Mid-Columbia Labor Trends, 12 vol/year.
Salem, 1984, 1985, 1986.

State of Oregon, Employment Division, Portland Metropolitan Labor Trends, 12
vol/year, Salem, 1984, 1985, 1986.

State of Oregon, Employment Division, Central Oregon Local Offices Labor
Trends, 12 vol/year, Salem, 1984, 1985, 1986.

State of Oregon, Employment Division, Oregon Labor Trends, 12 vol/year, Salem,

1984, 1985, 1986.

State of Oregon, Employment Division, Oregon Industrial Outlook, 1986, Salem.

State of Oregon, Employment Divigion, Oregon Covered Employment and Payrolls,

1984,

State of Oregon, Employment Division, Annual Economic Report, Salem, 1983.

State of Oregon Economic Development Dept., 1982 Tourist Interview Survey.

WILD & SCENIC RIVERS

Proposed FSH 1909.12 Land and Resource Management Planning.

Hardbook - Chapter B - Wild and Scenic River Evaluation.

Federal Register (Vol. 47, No. 173 - 9/7/82) National Wild and Scenic
Rivers System; Final Revised Guidelines for Eligibility, Classification and
Management of River Areas.

UNROADED AREAS

Roadless Area Review and Evaluation (RARE 1), FEIS 10/73, USDA Forest
Service.

Roadless Area Review and Evaluation (RARE II), FEIS (78-04) 1/79, USDA
Forest Service,

RECREATION

ROS Users Guide, USDA Forest Service.

Brown, Warren R. "The Recreation Opportunity Spectrum: Is There Something
Missing?" Professional Paper Submitted for Completion of Utah State
University's Outdoor Recreation for Professional Managers Shortcourse,
1982,

Clark, Roger N. "Promises and Pitfalls of the ROS in Resource Management."
Australian Parks and Recreation, May, 1982: 9-12,

Harry, Thomas. "Region 6 Summary of Recreation Data Analysis of Recreation
Markets Using the ROS System." USDA Forest Service, Pacific Northwest
Region. April, 1985,

"Population Projections: Oregon and Its Counties 1980-2000." Center for
Population Research and Census. Portland State University, June, 1984,

B-9




WILDERNESS

- Hendee, John C., George H. Stanley and Robert C. Lucas. Wilderness
Management. Miscellaneous Publication No. 1365, USDA, Forest Service, Oct,
1978.

- Cole, David N. "Monitoring the Condition of Wilderness Campsites." Research
Paper INT-302. Ogden, UT:~USDA, Forest Service, Intermountain Forest and
Range Experiment Station; 1983. 92.

- Washburne, Randel F. and David N. Cole. "Problems and Practicesg in
Wilderness Management: A Survey of Managers." Research Paper INT-304
Ogden, UT: USDA, Forest Service, Intermountain Forest and Range Hxperiment
Station; 1983, 56p.

TIMBER DEMAND

Adams, Darius M. and Richard W. Haynes, "Changing Perspectives on the Outlook
for Timber in the United States,'" Journal of Forestry, January 1985.

Campbell, C. Duncan, "Future Market Conditions in Forest Products and Their
Effect on Washington's Industry," Department of Natural Resources, State of
Washington, December 1983,

Nomura, I., "Long Range Timber Demand/Supply Prospects in Japan and Some
Problems," Chief of Forest Economy Section, National Forestry and Forest
Products Research Institute, 1981,

Schallau, Cond H. "Preliminary Working Papers and Data on the South, and the
Pacific Northwest", Pacific Northwest Forest and Range Experiment Station,
Corvallis, Oregon, 1985 and 1986.

US Department of Agriculture, Forest Service, "America's Renewable Resources:
A Supplement to the 1979 Assessment of the Forest and Range Land Situation in
the United States," US Department of Agriculture, Forest Service, RPA Staff,
“Washington, DC 1984.

B~10

-




III. THE FOREST PLANNING MODEL

A. Qverview

Forest Planning is a very complex process in which an enormous amount of
information and interdependent decisions must be considered before an
alternative management plan can be recommended. Because of this, forest
management models and other analytical tools have been developed and utilized
to help determine the decision space within which alternatives can be
developed, and to evaluate their associated outputs and effects.

The primary model which produces schedules for alternative land allocations is
called FORPLAN (an acronym for FORest PLANning model)}. FORPLAN is a linear
programming based computer modeling system. It has its roots in earlier
systems such as RAM (Resource Allocation Model) and MUSYC, (Multiple-Use
Sustained Yield Calculations).

Several releases of two different versions of the model have been developed.
The Mount Hood National Forest has used Version I, Model 2, Release 14 since
October 1984 to perform all of the FORPLAN analyses represented in the present
DEIS. This version and release has been maintained and operated on the UNIVAC
computer at Fort Collins, Colorado.

FORPLAN consists of three components:

1) a matrix generator to translate the Interdisciplinary Team's input
into the proper format for the linear programming component to use,

2) a linear programming system (FMPS, Functional Mathematical Programming
Systen), which produces an optimal solution, and

3} a report writer to translate the linear programming solution into
outputs and effects that are useful for decision making.

Linear programming is a mathematical modeling technique used to solve a series
of simultaneous linear equations, such that one criterion (the objective
function) is maximized or minimized, subject to meeting all other specified
criteria (constraints). Pertinent information about the Forest and management
activities must be translated into linear equations in order to apply linear
programming to the planning problem. This task was performed by the
Interdisciplinary Team.

One key step in the development of the FORPLAN Model was to divide the Forest
into "analysis areas." Analysis areas are tracts of land with relatively
homogeneous characteristics in terms of the cutputs and effects that are being
analyzed in the FORPLAN Model. They are not contiguous, but include parcels
from within large areas of the Forest. Their delineations were intended to
capture the significant physical, bioclogical, and economic differences in the
way the land responds to alternative management activities. The delineations
were based upon public issues, and were limited by data availability and model
capability.
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In the FORPLAN model, management prescription options were provided for each
analysis area. These management prescriptions are combinations of scheduled
asctivities and practices, and their associated outputs and effects. The
outputs and effects associated with the application of prescription choices to
analysis areas are represented as mathematical coefficients, upon which the
model performs its calculations.

Prescriptions are composed of management emphases and intensities. The
emphasis of a prescription is directly related to the management area
categories delineated for each alternative. Each emphasis designed to yield
sustainable timber volume also provided for a choice of from two to five
intensities of timber management. These timber options included those that
were the most economically efficient, as well ags those that produced the
greatest volume. This range of options permitted the model to provide
efficient means of achieving the objectives of the alternatives,.

Alternatives are generated by applying constraints to reguire FORPLAN to
produce a specified range of goods and services or to allow only a specified
gset of management prescriptions to be assigned to specific analysis areas.
These constraints are designed to achieve or maintain a situation that will
meet the overall goal of the alternative. [The conditions set by the
constraints are satisfied before the objective function is optimized.]

FORPLAN was used to determine the contribution of management prescriptions on
analysis areas toward the production of measurable goods and services and
outputs and effects., These contributions were evaluated by the model in terms
of how well a specified goal was reached. This goal is termed an objective
function. Two objective functions were used in benchmarks and alternatives:
maximize timber volume, and maximize present net value (PNV). All alternatives
were run with maximum PNV as the final objective function.

After meeting all constraints, the FORPLAN model selected timber options and
schedules which provided the most economically efficient means of achieving the
objectives of the alternative. High levels of ocutputs other than timber were
achieved by using constraints rather than an objective function.
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B. The Analysis Process and Analytical Tools

FORPLAN is the cornerstone of the analysis process. It is used primarily for
the formulation of benchmarks and alternatives. It is also used, along with

other tools and techniques, to evaluate the benchmarks and alternatives. The
analysis process may be be subdivided into the following three phases:

1) Analysis prior to FORPLAN

2) How FORPLAN was used in the analysis
3} Any analysis done in addition to FORPLAN model analysis

1. Analysis prior to FORPLAN

Public issues, management concerns, and resource use and development
opportunities (ICOs) were identified in accordance with 36 CFR 219.12(b), as
described in Appendix A. Most of the ensuing analysis was driven by these
issues, concerns, and opportunities.

Much of the analysis prior to using the FORPLAN model involved determining how
to build the model to address the identified ICOs. It involved the application
and interpretation of the data compiled pursuant to 36 CFR 219.12(d). The
Forest was stratified according to its tentative suitability for timber harvest
as described in Section IL.A of this appendix. Analysis areas were delineated,
management prescriptions were developed, timing options were analyzed for
prescriptions that harvested timber, and yield coefficients were developed.
These processes are detailed in Subsections C, D, E, and F, respectively, of
this section of Appendix B.

Costs, benefit values, and demands for various outputs were developed as
described in Section IV. Minimum management requirements were developed as
described in Section VI.B. Resource inventories were prioritized by the ID
Team for use in congtraining alternatives. This process is described in
Section VII.

2. Use of FORPLAN in the Analysis

Non-timber resources are considered in two ways. First, considerable spatial
reference is provided by locating all modeled management activities in one of
15 major watersheds on the Forest. This allows area-gpecific analysis of the
effects of timber management. Second, other resource uses of the Forest are
modeled as reduced levels of timber management emphasis on selected areas with
high values for those other uses.

FORPLAN was used to analyze the production of outputs and physical tradeoffs
between the recreation, water, timber, visual, unroaded, range and wildlife
resources on the Forest in the analysis of the management situation. The model
was then utilized to identify the most efficient timber management regimes,
consistent with meeting goals for other resources.
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FORPLAN was used during the analysis of the management situation to determine
the maximum production potentials of various Forest resources, the most
cost~efficient ways of managing the Forest, and the effects of certain laws,
policies, and economic assumptions. This information was then used in the
development of alternatives. FORPLAN was used to determine the most
cost-efficient mix and timing of timber management activities associated with
the achievenment of multiple-use objectives of alternatives.

The Mt. Hood FORPLAN model is therefore designed to provide a thorough analysis
of timber production potential by identifying analysis areas based on timber
species, potential productivity classes, and existing size and age. The
economic value of timber harvested is included, and slope and presence of a
road system are incorporated into cost of timber harvest, No other resources
contribute directly to the model's objective functions.

Preliminary work with the FORPLAN model indicated that characteristics of the
model and absence of necessary data concerning forest production
interrelationships tended to prevent meaningful land allocation decisions.

Many of the factors important to allocation decisions could not be meaningfully
gpecified as linear equations for FORPLAN.

The model optimizes based upon an economic objective function. Economic
benefits of non-market resources can not be placed upon an equal footing with
timber values in the model formulation for the Mt. Hood. Many of the values
provided by the Forest are derived from such resources as scenery, unreaded
areas, and fish and wildife. The resources themselves have no assignable
value, although to a small degree such values have been represented as changes
in either the number of recreation visitors or the quality of the recreation
experience.

Where the attainment of specified levels of non-market outputs is to be
required by a model constraint, the model nmust be provided with some basis for
identifying which areas can provide such outputs. While analysis areas could
be stratified based upon the relative capability to provide non-market values,
doing so for all resources would exceed the capacity of the model. Even so,
the model would tend to produce impractical results because of its ignorance of
spatial relationships.

Because of these reasons, the decisions regarding which portions of the Forest
should be managed under each management emphasis in each alternative were made
by the Forest Interdisciplinary Team. The team used inventory maps for each
resource use considered, assisted by a computer overlay process. Resource
capabilities were prioritized using a process described in Section VII of this
appendix. This information was used to constrain FORPLAN to management
emphases corresponding to land management appropriate for the alternative.

This technique ensured spatial feasibility and management area boundaries which
made sense to the land managers who would have to implement them. At the same
time it promoted economic efficiency by favoring management for non-market
resources on those portions of the Forest where the benefits achieved would be
perceived as the greatest.
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Choices of timber management intensity and timing of management practices were
available to FORPLAN within the selected management emphasis. Management
intensity and scheduling choices involved information which could be more
accurately portrayed in FORPLAN. Therefore FORPLAN was used to optimize
management intensity and scheduling for each alternative.

A number of outputs and effects were directly estimated using FORPLAN'sg
reporting capabilities. These include:

allowable sale quantity (ASQ) by timber species

miles of roads built and maintained (by standard of road)
miles of local roads upgraded to collector status

age class distribution of vegetation

H

The use of FORPLAN in benchmarks and alternatives is described in detail in
parts VI, VII and VIII of this appendix.

3, Analysis in Addition to FORPLAN Analysgis

FORPLAN outputs were used as inputs for other analysis processes in some cases.
Other analysis was also done totally independent from FORPLAN.

Changes in timber harvests and the road system were developed with FORPLAN.
These changes were then translated, outside of FORPLAN, into effects on
wildlife, riparian areas, recreation, visual, roadless, forage for grazing,
firewood gathering, and other outputs. Changes in these physical ocutputs were
translated into changes in employment and income using coefficients generated
with IMPLAN. The Forest's IMPLAN model is discussed in Section V of this
appendix.

The variable costs and benefits which influenced intensity and scheduling
decisions were included in FORPLAN. The discounted costs and benefits of
activities other than timber harvest and road construction and maintenance and
the present net value of the aggregation of all goods and services were
estimated outside of FORPLAN. Economic efficiency analysis is detailed in
Section IV of this appendix.

Budgets, returns to the U.S. Treasury, and payments to local governments were
estimated outside of FORPLAN. Some c¢f the inputs to these calculations were
taken directly from FORPLAN; others were estimated by hand. More detail can be
found in Sections IV and V of this appendix.

FORPLAN determined the harvest schedules within the aggregation of all roadless
areas. Analysts then disaggregated this overall solution into individual
roadless areas. This disaggregation was governed by the goal of entering as
few roadless areas as possible. This process overroad the tendency of FORPLAN
to "nibble" at all the available roadless areas. Such a result would have
ignored the spatial nature of road and logging systems, and would have
unnecessarily reduced short term contributions of unroaded recreational value
to overall net public benefits. This analysis is fully described in Section
VIIT.

Other outputs and effects estimated outside of FORPLAN are described in Part F
of this Section. Where cost efficiency was a consideration it is included in
those discussions.
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C. Identification of Analysis Areas

One of the first steps in the development of FORPLAN was to divide the Forest
into analysis areas. Analysis areas are tracts of land with relatively
homogeneous characteristics in terms of the outputs, effects, cost and benefits
that are being analyzed within the FORPLAN model. Analysis areas serve as the
basic unit of land in the model for which a range of management prescriptions
were developed to achieve various multiple use objectives,

The delineation of analysis areas was based upon selected issues, concerns, and
opportunities identified at the outset of the planning process. They were
intended to capture the significant physical, biological, and economic
variations in the way the land reponds to alternative management
prescriptions. For this task, the TRI (Total Resource Inventory) System, as
translated into GMS map overlays, was used extensively.

The following discussion presents the rationale behind the identification and
delineation of the analysis areas according to the six FOBRPLAN levels of
analysis area identifiers (plus age). Factors considered, such as production
costs, data reliability, geographic reporting or control needs are described
where approporiate. The organization of identifiers within each level is
designed to generate the least number of analysis areas consistent with the
complexity of the Forest and the planning problem, and with the availability of
data to identify and describe resource production parameters.

Model size limitation was a significant factor in analysis area delineation.
The first attempt at delineation produced over 1500 analysis areas. The model
is physically limited to 800 areas, and a considerably smaller number is
desirable to obtain reasonable costs for FORPLAN runs. The Mt. Hood FORPLAN
model was designed to operate quickly and cheaply so that it could answer a
greater number of questions reasonably well. In so doing, the opportunity was
lost to analyze some questions in greater detail.

Various criteria were established for aggregation of analysis areas, including
a 640 acre minimum size limit. The model used in alternative analysis
contained 365 analysis areas, of which 289 were tentatively suitable for timber
management. Merging of analysis area categories necessarily resulted in the
use of averaged coefficients. However, the inherent imprecison of most of
these coefficents may not have justified a more precise delineation of analysis
areas, and the accuracy of the model should not have been unnecessarily
impaired.

Level One

Level one of the FORPLAN analysis area identifiers described physical location
by drainage (see Figure B-1, on following page) for the boundaries of the
drainages). The primary reason for choosing to include this degree of
geographic specificity in the model was for possible future linkage to a
transportation planning model which could disaggregate the FORPLAN timber
harvest schedule.
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Figure B-1

DRAINAGES
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Drainage
Columbla River
Bull Run Rlver
West Fork Hood River
Sandy River
East Fork Hood River
Miles Craeks
Badger/Jordan Creeks
White River
Salmon River
Lower Clackamas River
Fish Creek, Molalla River
Oak Grove Fork Clackamas River
Hot Springs Fork Collawash River
Collawash River
Upper Clackamas River, Warm Springs River,

Breitenbush River, Olallie Lake




The geographic specification has been useful for other purposes. This
identifier permitted harvest scheduling constraints to be applied to sgpecific
areas on the Forest. This provided a much more reasonable solution in terms of
spatial feasibility of timber harvest than allowing the model to concentrate
harvests, which is possible when forestwide constraints are used. Constraints
used to meet the mimimum management requirement of harvest dispersion {see
Section VI) and area-specific prescription constraints (see next subsection)
utilized the Level One drainage stratification.

Road construction and reconstruction costs in FORPLAN vary in accordance with
the amount of roads presently existing in a drainage. Timber haul costs (a
component of logging costs) differ depending on the distance of the drainage
from processing points. The FORPLAN solution by drainage has also been used as
basis for preliminary allocation of timber volume objectives to districts.

This degree of geographic specification has also permitted more site specific
analysis of environmental effects of alternatives. In particular, distribution
of old~-growth and water quality require some knowledge of the location of
management activities.

LEVEL ONE IDENTIFIERS Thousands

of Acres
Columbia River Drainage 78
Bull Run River Drainage 66
West Fork of the Hood River Drainage 46
Sandy River Drainage 89
East Fork of the Hood River Drainage . 75
Mile Creeks Drainages 45
Badger and Jordan Drainages 74
White River Drainage 76
Salmon River Drainage 73
Lower Clackamas River Drainage 97
Fish Creek, Memaloose, Molalla River Drainages L6
Oak Grove Fork of the Clackamas River Drainage 84
Hot Springs Fork of the Collawash River Drainage L2
Collawash River Drainage 55
Upper Clackamas, Warm Springs, Breitenbush, Olallie Drainages 116
Other Ownership (not differentiated by drainage) 41

Level Two

Level Two subdivided drainages into their Wilderness, unroaded, and roaded
components. The roaded/unroaded distinction permitted FORPLAN to consider the
differential development costs in its choice of where and when to harvest
timber. It also resulted in the ability to evaluate outputs from and
environmental effects in unroaded areas. This helped in addressing the
unroaded resource planning question.
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LEVEL TWO IDENTIFIERS

Wilderness, unsuitable for timber management

Non-Wilderness, unsuitable for timber management (both roaded and unrcaded)
Unroaded, tentatively suitable for timber management (except Roaring River)
Roaded, tentatively suitable for timber management

Roaring River unroaded area

Areas under private ownership

Level Three

Level Three is a shorthand method of specifying the combination of working
group (species), land class (slope) and timber site class (part of existing
condition class). It assisted in interpreting and analyzing FORPLAN reports.
This identifier did not add any information to the description of analysis
areas, and thus did not increase the number of analysis areas.

Working Group

Working groups are aggregations of timber species associations on lands
tentatively suitable for timber production. The species present in each
working group determine volume and value of timber yielded, and what management
activities and associated costs are necessary to achieve this yield. A map of
these areas is provided in Chapter III of the DEIS,

WORKING GROUP IDENTIFIERS

Douglas~-fir (primarily west slope, lower elevation)

True fir (primarily higher elevation)

Pine/Oak (east slope at lower timberline)

Associated Species (primarily east slope, lower elevation)

Land Class

Degree of slope and stability combine to determine costs of management
activities, especially logging costs and roading costs and affect sediment
yvield. These are represented as three land classes in FORPLAN for tentatively
suitable timber acres.

LAND CLASS IDENTIFIERS

0-29% Slope, No Active Slides
30~59% Slope, No Active Slides
> 60% Slope and No Active Slides or 0-59% Slope and Active Slides
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Condition Class for Existing Vegetation

The final stratification addressed the size, age, and site of existing timber.
All of these variables affect timber yield. Site class determines long-term
sustained yleld capacity and yields from managed stands. Existing size class
deternines yields from existing unmanaged merchantable stands. Stands less
than 100 years old are considered managed or manageable, and their yields have
been estimated based a growth projection model. Yields from stands greater
than 100 years old are based upon empirical data.

EXISTING CONDTION CLASS IDENTIFIERS

Large and medium sawtimber, high and medium sites, >100 years old
Small sawtimber, high and medium sites, >100 years old

High and medium sites, <100 years old

Low sites, »100 years old

Low sites, <100 years old

Unsuitable for timber management

Age of Timber Stands

Potential analysis areas were first grouped according to the characteristics of
the first six identifiers. The groups were then stratified by age. The
purpose of this was to more closely approximate the actual age distribution of
timber stands on the Forest. By thus increasing the number of analysis areas,
this improved the accuracy of timber harvest scheduling over what would be
achieved by using average ages for analysis areas.
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D. Identification of Prescriptions

1. Overview

The development of management prescriptions and their associated standards and
guidelines was one of the most important contributions of the Interdisciplinary
Team. Management areas coupled with their respective standards provide specific
direction for implementation, and serve ag a framework for how to use, develop,
and protect the Forest's resources in a manner consistent with the goals and
objectives of the various alternatives. This subsection describes how management
prescriptions were developed and how they became applied to management areas.

The National Forest Management Act regulations define management prescriptions as
"management practices selected and scheduled for application on a specific area
to attain multiple use and other goals and objectives" (36 CFR 219.3).

Management prescriptions are based upon a goal statement which established the
purpose of the prescription, and include a compatible set of management practices
designed to achieve the desired goal.

Goal statements for each management prescription were formulated to respond to
the planning questions raised by the ICO0s. Prescriptions were then developed
which would help address those ICUs which could be resolved by land allocation
and harvest secheduling decisions - the kinds of decsions for which FORPLAN
provides useful information. Appendix A describes the method of resolution
chosen for each ICO, including those not analyzed in FORPLAN,

In addition to addressing issues, concerns, and opportunities, the process of
designing management prescriptions was also guided by the following criteria:
{1} prescriptions should be achievable and contain realistic practices, {(2) they
are to be general enough to accommodate the variable site specific conditions on
the ground, (3) they should be the most cost effective means of achieving the
intent of the prescription, and (4) they should be specific enough for the
Interdisciplinary Team to develop accurate resource and economic output and
effects coefficients (modeling assumptions).

Appropriate management practices and standards were developed and assigned to
each goal statement by interdisciplinary work groups. Practices were selected
based on feasibility, cost efficiency, and the potential for resource damage, as
indicated by current research and professional judgment of resource management
specialists. The standards governing such practices needed to accomplish the
goals of a prescription include the minimum management requirements of 36 CFR
219.27, mitigation measures and resource coordination required by existing laws,
regulations and policy.

Forestwide management standards apply to every prescription. Such standards
include those necessary to meet the requirements specified in 36 CFR 219.27, with
regard to resource protection, vegetative manipulation, silvicultural practices,
even~aged management, riparian areas, soil, water, and diversity.

All practices and standards received intensive review from district resource
staffs and from management. The resulting set of prescriptions represents a
broad range of resource management emphases, intensities, and capital investment
levels. The use of cost efficient prescriptions in combination with maximizing
present net value as an objective of FORPLAN, contributes to cost efficient
alternatives.
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The management prescriptions developed served two distinct but related purposes.
First, they provided the basis for assumptions regarding the costs, benefits,
outputs, and effects of managing analysis areas in different ways. FORPLAN was
then used to evaluate the implications of alternative land allocation and
scheduling choices. The purpose of each prescription, and the assumptions made
with regard to them for FORPLAN modeling are presented in the subsection below.

Prescriptions were also the basis of the management area direction included in
the Forest Plan. The complete set of management direction to be applied
forestwide or as part of particular prescriptions is now contained in Chapter 4
of the Forest Plan. A more detailed presentation of the process of developing
such direction is included in a process paper entitled "Development of Management
Direction for the Mt. Hood National Forest Plan".

2. Modeling Assumptions and FORPLAN Prescriptions

Each description provided in Part 3 of this section includes a general statement
of the purpose of the prescription, followed by a translation of its management
activities into FORPLAN prescriptions. FORPLAN prescriptions are identified by
Management Emphasis and Management Intensity. The approach taken by the Mt.
Hood, of providing the model with mostly timber data, resulted in FORPLAN
prescriptions that vary primarily by the characteristics of timber management
activities. To minimize the number of prescriptions (reducing model gize and
cost), while at the same time providing the model with enough options to optimize
with respect to economic efficiency, the following set of FORPLAN prescriptions
was created, and was available in all alternatives.

Management Management
Emphasis Area Category Major Assumptions

MINLVL A No regulated timber harvest, no costs, no
economic benefits, no changes in any outputs or
effects other than those naturally occurring
over time assumed in FORPLAN. Used for lands
unsuitable for timber management.

OWLRIP A Same FORPLAN assumptions as MINLVL, but used
where tentatively suitable lands are managed
for resource benefits other than timber
harvest. Costs, benefits and effects of such
management were calculated separately from
FORPLAN analysis.

250R0T B Timber stands managed to maintain
well-distributed, mature trees over time.
While treatment of individual sites will differ
in practice according to management objectives
for other resources, the model approximates
these with a maximum rate of timber harvest of
4% of the area per decade and a rotation length
of 250 years.
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125R0T B Age of trees less imporant than distribution.
Smaller unit sizes, greater distance between
units and longer recovery periods than optimum
silvicultural regimes. The range of practices
that would meet objectives for these areas
modeled as a maximum rate of harvest of 8% of
the area per decade and a rotation length of
125 years.

GENFOR C Timber managed to meet silvicultural and/or
economic objectives. Rate of harvest limited
only by minimum management requirements
{dispersion - see Section VI) and rotation
length constrained only by age of culmination
of mean annual increment {see Section VI).

Management Area Categories represent broad groupings of management prescriptions
according to their objectives, and the role of timber management activities in
achieving the objectives. In Category A, timber management is subordinate to
other resource uses, and harvest will occur only as needed to benefit other
resources. Volume yielded is nonchargeable. In Category B management
prescriptions, timber management objectives are roughly coequal with other
goals., Timber yield is reduced from the maximum achievable, but is included in
ASQ calculations. Category C meets only minimum management requirements for
other resources, while producing the highest levels of timber harvest that are
economically efficient, and meeting the overall objectives of the alternative.

For both of the management area categories with timber management objectives (B
and C), there are several management intensities within each emphasis. They
represent different degrees of investment in timber production and are expressed
in the model as costs, yields, and effects of cultural practices such as
planting, thinning, and fertilization. Their development is detailed in
Subsection E of this section. ‘

All management emphases are available for use on each analysis area that is
tentatively suitable for timber harvest. As explained in Section VII, however,
the model is not permitted to choose the management emphases in alternatives,
When the same acre was appropriate to be managed for more than one of the
prescriptions in an alternative, this was resolved for the FORPLAN model by
choosing the management emphasis which most restricted timber harvests.

Management intensity options are determined by timber working group, site class,
and stand age. FORPLAN is free to choose from among these intensities within the
chosen emphasis. This includes an opportunity to choose to not manage timber
where such management is not economically efficient.

3. Prescription Descriptions

Goal statements were written, practices and associated standards were developed,
and modeling assumptions were made. Areas managed under the same prescription
were grouped as management areas, and the practices and standards developed for
the prescriptions became part of the management area direction.
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Objectives, direction, and programs for each of the 22 management areas are

summarized in Chapter II (DEIS).
are detailed in the Forest Plan,
alternative are detailed in Appendix D.
not repeated here.

Those pertaining to the preferred alternative
Those not pertaining to the preferred

These details are quite lengthy and are
What follows comprises a crogs reference of management ares

to management emphasis,

Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assumptions:

Mgt. Emphasis:
Management Aresa:

Bull Run Watershed Planning Unit

Management will be designed to reduce long term risks to water
quality while making renewable resources available.

Management activities will include timber harvest when needed
to reduce the potential of catastrophic wild fires and to
maintain the area's ability to withstand high intensity
rainstorms and runoff. The Bull Run Management Unit portion
of the area is closed to public entry.

OWLRIP

Al

Wilderness

This Management Area Designation provideg for the management
of Wilderness under the requirements of Wilderness legislation
and other subsequent regulations and directions. Three
management intensities within Wilderness will promote,
perpetuate, (and where necessary) restore wilderness character
to the land. Each intensity corresponds to a WROS opportunity
class and has its own set of management objectives and
activities that will make it distinct from other classes,
There will be no timber harvesting, road construction or roads
permitted in Wilderness.

MINLVL

A2

Research Natural Areas

Management activities will generally be confined to research
and/or studies which will comply with needs determined by the
Pacific Northwest Research and Experimental Station (PNW).
Generally public use, roads, timber harvest and recreation
facilities will not be allowed within RNAs. BRNAs will be
recommended for withdrawal from mineral entry and other
inappropriate land uses.

OWLRIP

A3

Special Interest Areas

Public recreation use will be restricted only to the extent
necessary to protect the unusual features. Each area will
have an approved management plan which will provide direction
for specific protection requirements, acceptable development
and enhancement programs, and other uses or activities which
are appropriate for the area. Chargeable timber harvest will
not be allowed within Special Interest Areas.

OWLRIP

Al
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Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assumptions:

Mgt. Emphasis:
Managenent Area:

Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assunptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Pregcription:
Assumptions:

Mgt. Emphasis:
Management Area:

Dispersed Unroaded Recreation

The extent and intensity of management for dispersed
recreation opportunities managed for will vary depending on
their relative suitability to provide a spectrum of recreation
experiences. Recreation activities in these areas will be
non-motorized in nature. No new roads will be constructed in
these areas and existing roads will be clogsed. There will be
no chargeable timber harvest

OWLRIP

A5

Dispersed Roaded Recreation (no timber harvest)

Recreation facilities will be provided to accommodate use and
minimize impacts to natural resources. New roads and trails
may be constructed in these areas. There will be no
chargeable timber harvest.

OWLRIP

A6

01d-Growth

These areas will be managed to preserve mature, or overmature,
tree stands having large trees, snags, dead and downed
material and, in many cases, two or more canopy levels.
Evidence of human activity will be subordinate to the 0ld
Growth characteristics of these areas. There will be no
chargeable timber harvest.

OWLRIP

A7

Northern Spotted Owl Habitat

There will be no chargeable timber harvest. No new roads will
be constructed and existing road systems will be controlled
and subject to seasonal access restrictions. Limited
activities such as dispersed recreation and livestock grazing
may be allowed.

OWLRIP

A8

Key Site Riparian
S50il, water, fish and wildlife management activities will

predominate. Dispersed walk-in recreation and interpretation
will be encouraged. Roading and developed recreation will be
discouraged. There will be no chargeable timber harvest.
OWLRIP

A9

Developed Recreation Sites

There will be no charageable timber harvest. The site
specific vegetative management plan may indicate needs for
removal of timber. The visual quality objective for developed
sites is partial retention.

OWLRIP

Al0O
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Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assunptions:

Mgt. Emphasis:
Management Area:

Winter Recreation Areas

New facilities, roads, vegetation management, and other
development activites will be permitted when in compliance
with approved site master plans and/or special use permits,
and are consistent with other land management objectives of
the area. There will be no chargeable timber harvest from
these areas.

OWLRIP

All

Qutdoor Education Areas

These management areas are specific sites on the forest set
aside for outdoor education purposes. In general, management
emphasis would be to preserve the majority of these management
areas in their natural state., Facilities, such as
intrepretative trails, picnic and camping sites, shelters and
view point facilities will be allowed and provided. There
will be no chargeable timber harvest in these areas.

OWLRIP

Al2

Wild Rivers

These river segments will be managed essentially free of
recreation facilities except when needed to protect a site
from physical degradation. Management will perpetuate on
essentially unmodified natural environment. There will be
no chargeable timber harvest,

OWLRIP

B1

Scenic Rivers

These river segments will be managed to maintain or enhance
the high quality scenery and the essentially undeveloped
character of its shoreline. Chargeable timber harvest shall
be designed to restore, maintain, or enhance the natural
appearing landscape and maintain old-growth forest conditions
throughout the river corridor.

250R0T

B1

Recreational Rivers

The areas will be managed to provide opportunities for a wide
range of recreation activities which are oriented to the
river. Prescriptions for timber harvest, will allow partial
cuts in unseen areas provided silvicultural systems maintain
general forest cover.

250R0T

Bl
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Prescription:
Assumptions:

Mgt. Emphasis:

Management Area:

Prescription:
Asgumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Scenic Viewsheds

There are four visual intensities that represent combinations
of two distance zones and two visual gquality objectives.
Timber harvesting will be permitted at a reduced rate within
Scenic Viewsheds in order to maintain or enhance the wvisual
quality of the stands now and in the future. The degree of
landscape alteration associated with each visual intensity is
determined by the standards established for the Intensity.
Vigsual intensities and FORPLAN emphases are equated below,

~Foreground Retention 250R0T
~Middleground Retention 250R0T
~Foreground  Partial Retention 250R0T
~Middleground Partial Retention 125R0T

B2

Dispersed Roaded Recreation (with timber harvest)

From sensitive travel routes and use areas, modifications will
appear subordinate to the surrounding area. These Management
Areas will be managed to provide for motorized use and timber
harvesting. Recreation facilities will be provided to
accommodate use and minimize impacts to natural resources.
There will be chargeable timber harvest, at a reduced rate.
125R0T

B3

Pine/Oak Wildlife Habitat

Vegetation will be managed to provide well-distributed mature,
or 0ld-Growth ponderosa pine (minimum of 5 per acre)
throughout the Pine/0Osk species zone. This will be
accomplished by chargeable timber harvest at a reduced rate,
which vary in some alternatives. Management activities will
maintain the natural oak components of the zone. Facilities
such as roads will be designed, or closed, to minimize
wildlife harassment and loss of effective habitat.
OgLRIP/GENFOR {proportions varied by alternative)

B

Pileated Woodpecker/Pine Marten Habitat

Timber management activities within woodpecker/marten areas
will be spread over longer rotations than is desirable to meet
timber production objectives. Management activities will
maintain minimum acreages of mature, or 01d-Growth timber
within these management areas at all times.

250R0T

B5
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Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Agsumptions:

Mgt. Emphasis:
Management Area:

Prescription:
Assumptions:

Special Emphasis Watersheds

Most multiple use management activities, including timber
harvest at a reduced rate, will occur. Management activities
will reflect consideration for watershed needs through
location, timing, intensity, extent, frequency and/or duration
of the land or vegetation disturbing activities. If the area
is a municipal water supply; additional standards and
congsiderations affecting public access, off-road vehicle use,
and other recreational use may apply.

125R0T

B6

General Riparian

Management will attempt to provide a relatively high diversity
of vegetation species, multiple canopy layers, frequent small
openings, complex aquatic habitats, and a diversity of
standing and down woody material., Other multiple use
management activities, including timber harvest at a reduced
rate, will be designed to complement management of riparian
dependent resources., Tree species mix will be maintained or

increased. Recreation and other dispersed activities will be
generally encouraged.

250R0T

BY

Earth Flows

Management will maintain the hydrologic and physical balance.
Vegetation will be managed to maintain a majority of the earth
flows in a forested condition at all times. Openings created
by timber harvesting, wildlife habitat improvement projects
or other management activities will be limited in size.

250R0T

B8

Wildlife Habitat/Visual Management

Chargeable timber harvest may occur in these areas. Vegetation
management will attempt to maintain a minimum amount of each
area in very young timber stands, or forage condition, at all
times; and to maintain quality thermal cover in proper size
and distribution. Seasonal restrictions may also be applied
in these areas to public use and management activities such as
timber harvest. Management activities will be required to
meet certain visual quality standards where landscapes can be
seen from popular routes.

{same as B2)

B9

Timber Production

Stand treatments will include controlling stocking levels,
maintaining satisfactory growth rates, protecting stands

from insects and disease, controlling species composition and
employing several methods of regenerating stands. Extensive
road systems may be developed in these management areas to
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facilitate management. Forage within these Management areas
will be available for use by livestock and wildlife.
Recreation activities will focus on use of existing or new
transportation systems, including trails, and on dispersed

activities.
Mgt. Emphasis: GENFOR
Management Area: cl

In addition to the assumptions above, each management aresa has been assigned a
visual quality objective. These objectives are assumed to be compatable with the
other objectives of the management area. They are summarized in the following
table.

Table B-III~1 VQO/PRESCRIPTIONS FOR MANAGEMENT AREAS

The following visual guality objectives are the minimum acceptable level of
achievement for each management area. For example, PR is a higher level than M
and is an acceptable achievement where M is the objective, but M is not an
acceptable achievement where PR is the objective.

SENSITIVITY LEVEL

fg 1 mg 1 bg 1 fg 2 mg 2 bg 2 3
CATEGORY A 1
Al BULL RUN Manage Drainage In Accordance With FEIS
A2 WILDERNESS p P P NA NA NA |NA
A3 RNA P | P P P P P
Al SPECIAL INTEREST R R R PR PR PR PR
A%  UNROADED REC. R R R R R R R
A6 ROADED REC. PR PR PR PR PR PR |PR
A7 OLD GROWTH P P P P P P P
A8 SPOTTED OWL R PR PR PR M M M
A9 KEY SITE RIP'N R PR PR PR M M M
Al10 DEV. REC. R PR PR PR PR PR |PR
All WINTER REC. PR PR PR PR PR PR PR
Al2 OUTDOOR EDUC. R R R R R R R
Bl WILD RIVER SEGMENTS P P P P P P P
CATEGORY B
Bl SCENIC/REC. RIVERS R PR PR R PR PR PR
B2 VIEWSHEDS R PR PR PR M M M
B3 ROADED REC. PR M M PR M M M
B4 PINE/OAK R PR PR PR M M M
B5 WOODPECKER R PR PR PR M M M
B6 WATERSHED R PR PR PR M M M
B7 GEN. RIPARIAN R PR PR PR M M M
B8 EARTHFLOWS R PR PR PR M M M
B9 WILDLIFE/VIEWSHED R PR PR PR M M M
CATEGORY C
C1 TIMBER EMPHASIS M M MM M M MM MM
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Distance Zone And Sensitivity Level Vigsual Quality Objective

fg 1 = foreground from level 1 travel route P =
fg 2 = foreground from level 2 travel route R =
mg 1 = middleground from level 1 travel route PR =
mg 2 = middleground from level 2 travel route M o=
bg 1 = background from level 1 travel route MM =
bg 2 = background from level 2 travel route

3 = any distance zone from a level 3 travel route

Visual Quality Objective Distance Zone, Sensitivity Level

Preservation
Retention
Partial Retention
Modification

Max Modification

Management Emphasis

Preservation Any zone or level
Retention Any zone or level
Partial Retention Foreground

Middleground, Background
Modification Foreground

Middleground, Background
Max Modification Any zone or level

OWLRIP
250R0T
250R0T
125R0T
125R0T
GENFOR (see note)
GENFOR (see note)

Note: GENFOR management for visual purposes requires application of techniques
contained in National Forest landscape management handbooks. These techniques

may affect costs but are not expected to reduce yields.
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E. Development of Timber Options

Timber harvest options and management intensities were developed to: (1)
portray a range of investment levels and silvicultural treatments that are
technologically feasible and biologically sound for each tentatively suitable
analysis area; and (2) to evaluate the yield and economic consequences
utilizing the FORPLAN model.

As a part of identifying management prescriptiong needed to address issues,
concerns, and opportunities, the Interdisciplinary Team determined which of
them could have their objectives achieved through scheduled (chargeable) timber
harvesting. Once the vegetative management objectives were identified for each
management prescription, the Interdisciplinary Team members selected the
appropriate FORPLAN management emphasis.

FORPLAN management intensities were developed for each of the management
emphases which called for chargeable harvest volume on analysis areas which
were tentatively suitable. The overriding criterion in this process was that
the silvicultural prescription and its associated yields achieve the vegetative
management objectives of the management prescription in a cost-efficient
manner. This process included the development of both empirical and managed
yield tables representing the results of applying the prescription to a
particular analysis area.

Analysis of silvicultural options and timing choices was performed for existing
seedling/sapling/pole stands and future managed stands using the DP-DFSIM
growth simulation model for all species except pine/oak, and the MGYLDS model
was used for pine/oak. The development of silvicultural prescriptions for
managed stands and their associated yield tables is described in the October
1984 process paper titled "Mt. Hood National Forest Yield Table Documentation."

The only management activity considered for existing mature sawtimber stands is
the final regeneration harvest of the stand. Empirical yield tables are used
to portray this timber volume. For each management emphasis and analysis area
that allowed timber harvesting, an intensity was also available for FORPLAN to
select which called for no chargeable harvest.

1. Silvicultural Practices

The gilvicultural regimes pertaining to these intensities varied by species,
age, and site. Selection of regimes to be represented in FORPLAN depended on
the yields and PNV calculated and the screening process used. Options made
available in FORPLAN always included one with the highest PNV, one which
produced the highest possible timber volume, and one which included no
practices other than a final regeneration harvest, as well as an intensity that
did not harvest at all (MINLVL - not included in the chart below).

Regimes were classified as FORPLAN Management Intensities according to the
following criteria:

MAXPNV = Management intensity which maximizes present net value

LOW$$$ = Management intensity with low investments in timber management
SILVIC = Silvicultural multi-objective

MAXVOL = Management intensity which maximizes volume over time (highest CMAI)
CURSIT = Current managenment of the Douglas~fir working group
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A list and brief description of the management intensities for timber
harvesting emphases used in FORPLAN follows. A legend is presented first for

clarification.
LEGEND:
N Reforest through natural regeneration.
P Reforest by planting.
PCT Stocking level control by precommercial thinning and/or
release of competing vegetation.
F Fertilization.
CT Stocking level control by one or more commercial thinnings.

Table B-I111-2 Timber Management Intensities In FORPLAN

Working
Group
Age
{Decades)
MAXPNV LOWSSS SILVIC MAXVOL CURSIT
Douglas -fir
0 (regen) N,PCT,CT,F N P,PCT,F P,PCT,F,CT | P,PCT,CT
1-2 D p,PCT,F p,PCT,F,CT p,PCT,.CT
3 p,pct,F p,pct,F,CT | p,pct,CT
L7 n,CT,F n n,CT
8-9 n
True fir
0 (regen) N N,CT P,PCT P,PCT,CT
1-2 p p,CT p,PCT p,PCT,CT
3 p,pct p,pct,CT
L-g n n,CT
Associated Species
0 (regen) N,CT N P,PCT P,PCT,CT
1-2 D p,CT P,PCT P,PCT,.CT
p,pct p,pct,CT
4-8 n,CT n
9 n
DF,TF,AS low site
0 (regen) N N,PCT P,PCT P,PCT,F,CT
1-2 p p,PCT p,PCT,F,CT
3 p,pct p,pct,F,CT
4-9 n
Pine/Oak
0 (regen) N,PCT,CT P,PCT,CT
1 p,PCT,CT
b n,PCT,CT

Notes: Small case letters represent practices assumed to have occurred on
these stands in the past. In unroaded areas, age 1~3 analysis areas assume
natural regeneration and no PCT. Timber stands 10 decades old or greater
assume only final harvest, and use empirical yield tables.
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2. Harvest Methods

The criteria for selecting harvest methods to be used in particular
circumstances are described in the Chapter I1II discussion of timber

management. For the purpose of FORPLAN modeling, all harvests are assumed to
be by clearcut. Analysis area stratification did not provide sufficient detail
to identify where other methods would be appropriate. In addition, most
shelterwood harvests (the most frequently used alternative harvest method) will
be completed within a single decade. Their effects should be roughly
comparable to those of a clearcut. Estimates of area harvested by other
methods are described in Part F of this section.

3. Timing Options

Timing options for silvicultural practices were analyzed in DP-DFSIM. One
sequence was selected for FORPLAN for each management intensity. Assuming a
single sequence of practices helped to keep the model size small and run costs
manageable.

Choices of timing of final regeneration harvests were made by FORPLAN.
Existing stands managed under the GENFOR emphasis could be regeneration
harvested at any time from the period in which they reached 9%5% of culmination
of mean annual increment through the end of the modeling horizon. Managed
stands under this emphasis could be harvested in any of the five periods
following achievement of 95% of CMAI, or more, if needed to achieve 100% of
CMAI. The other management emphases had more restrictive timing options in
order to meet other resource objectives, as described previcusly. A more
complete explanation may be found in the forest planning process paper
"Assumptions used to determine age of timber harvest in FORPLAN."
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F. Development of Yield Tables and Coefficients

This section describes how the yields for the outputs and effects described for
alternatives in Chapter II were developed. Some yields were developed for
analysis in FORPLAN and others were developed for analysis outside of the
model. Unless otherwise gpecified, such calculations were performed following
FORPLAN analysis. This was often because they were based on a spatial analysis
that could not be done in FORPLAN. The outputs and effects are organized by
public issue group.

PUBLIC ISSUE #1: TIMBER How much wood fiber should the Forest produce?

Timber Offered - Regulated, unregulated, total (MMBF, MMCF)

Timber offered is an expression of the amount of timber that is to be harvested
each year. It is used as an indicator of timber supply because it can be used
by local timber purchasers and national planning processes to project timber
supplied by the Forest.

Timber offered is measured by volume, both in million board feet (MMBF) or
million cubic feet (MMCF). A board foot is one board, 1' long by 1' wide by 1"
thick. It is measured this way when the intended use of the log is dimension
lumber. A cubic foot is 1' by 1' by 1'. It is relevant when use of the entire
log is planned., Timber volume expressed in MMBF is used fregquently for
expressing the level of timber harvest at a local and regional level. Timber
volume expressed in MMCF is commonly used at the national level. FORPLAN
analysis is performed using cubic volume yield tables. In order to report
projected board foot volume a ratio of 5.07 BF/CF is assumed (memo from
Director of Timber Management, Region 6, March 26, 1985) for all except the No
Change Alternative, which uses a ratio of 5.47 BF/CF.

Total timber volume offered can be broken down into chargeable volume and
nonchargeable volume. These are standard terms describing timber harvested
that meets specific utilization standards and is on suitable land; and timber
harvested that doesn't meet one or both of these conditions respectively.
Chargeable volume is projected using stand growth models. Nonchargeable volume
is less predictable and has been estimated based on past experience. It is not
included in Allowable Sale Quantity (ASQ). Mortality salvage contributes to
the Timber Sale Program Quantity {(TSPQ) and is not included in growth models.
Some (estimated at 22 BF/Acre/year) mortality salvage is included in the ASQ.
Both volumes are expressed in MMBF or MMCF.

1. Exdisting Timber Stands More Than 99 Years 0ld

Empirical yield tables were computed by the Regional Office using 1970-71 field
timber inventory data. Data was stratified according to Forest biological
model components, and yields were computed using a method developed by Teply.
(J. L. Teply, October 6, 1976. Rough Draft: The Development and Projection of
Standing Yield Tables, Region 6)
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The basic tables were reviewed by the Timber Management Planner and the Forest
Silviculturist for reasonableness as suggested in Teply's paper. Projected
basal areas, cubic foot volumes and rates of growth were compared with
Technical Bulletins 201 (Douglas-fir) and 630 (ponderosa pine), P. H. Cochran's
PNW 263 (Eastside Douglas-fir and white or grand fir) local plot data, and past
inventory records. Based on these publications and the review by Forest
personnel, gseveral of the originally desired tables, as well as
stratifications, were deemed unacceptable. This decision was supported by the
lack of data or the high variability in small strata. As a result of this
review and strata evaluation, several of the orginal stratifications and
gupporting yield tables were collapsed to form the present stratification along
with the supporting tables.

The tables were originally constructed to reflect volumes starting in 1979.
Since there was a significant delay in the completion of the Forest Plan,
tables were updated to display ingrowth for the period 1979 to 1983 (4 years).
This was done by determining the average annual increment for the decade to be
adjusted, multiplied by 4, and added to the decade volume.

Volume projection for existing stands is particularly important in the
calculation of ASQ for the first few decades and is a critical component of
FORPLAN's calculations. The empirical yields thus calculated were incorporated
into the exisiting yield tables for stands 100 years old or greater.

2. Regenerated Stands

"Managed yield tables" are built to reflect regeneration (natural or planted)
after harvest, precommercial thinning, when appropriate, and early suppression
of competing vegetation (release). Commercial thinning, fertilization, and
timing of final harvest are also reflected. On publically managed lands, no
such stands exist that have been under such management throughout an entire
rotation in Oregon or Washington. Therefore, to predict growth of newly
established stands, many assumptions must be made. These assumptions are
derived from measurements of existing stands, research findings from other
areas, and broad-based yield tables.

The purpose of managed yield tables is to estimate the standing inventory of
wood fiber on existing plantations and future managed stands and to predict how
it would grow according to weighted average site conditions and alternative
silvicultural intensities. Yield tables were developed for all management
prescriptions which permit regulated timber harvest. They were calculated in
cubic feet. This section summarizes the managed yield table development
process. A more in~depth discussion can be found in a process paper titled
"Mt. Hood National Forest Yield Table Documentation, dated October, 19847,

The forest was stratified for yield purposes into species zones and site
categories. The following information pertains:
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Forest Strata - Yield on the Mt. Hood is categorized by the following:

Table B~III-3 SITE INDICIES

Species Zone Site Category |Site Index (Kings) (Yield Model Used

Douglas-fir high 80 DP-DFSIM

Assoc. Species high 77 DP~DFSIM

True Fir high Th ** DP-DFSIM

Pine/Oak low 60  (Meyer) MGYLDS

Douglas-fir, Associated low b7 DP~DFSIM
species, True fir*

¥*  Trye fir yield tables were adjusted in DP-DFSIM by user supplied hts. and
ages (from age 10-250) using Curtis, 1974.

* Low site yield tables were compared between all three species and because
of very minor differences in PNV, and no differences in CMAI, the DF yield
tables were chosen to represent all low site.

The different treatments by intensity were covered previously in this section
for the managed stands by species group and site.

Assumptions Used in Building Yield Tables - Managed Stands

Genetics - A 10% gain was used in all species zones. Select trees
exist already in all breeding zones and evaluation
plantations will all be in place in the next 3-4 years.
Improved stock used only with planting intensities.

t

Pertilization Used only in the DF species zone, both high site and low
site. Timing of fertilization was left up to economic

decision of DP-DFSIM.

Reforestation Planting and natural regeneration intensities were evaluated
in all species zones. Supplemental planting is assumed in

natural regen units in the cost of Natural regeneration.

H

A B-year regeneration lag was used for planting. A 7-year
regeneration lag was used for natural regeneration. This
followed regional direction, and also district
silviculturist responses. Our B-year lag was calculated by
weighting (by acres) individual district responses into a
forest average of 4.5 years.

Regen Lag

Precommercial Thinning - If precommercial thinning is to be done, it is
assumed that this will be performed at age 15 and
result in 300 trees per acre (all species zones).

Commercial Thinning ~ Utilization standards supplied in DP-DFSIM were
7.6-inch diameter and a 4-inch top. CT was
evaluated on all acres of all species zones. The
only CT constraints used in DP-DFSIM were that 1)
CTs had to follow Regional policy on relative
density (max. 60 RD); 2) Thins have to pay:; and 3)
Some intensities had a thinning cycle of 20 years
starting at certain given ages (i.e.: 45, 65,
ete. ).
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Release - Assumed on 10% of the acres in all species zones where PCT
occurs., Timing was at age 15,

Herbicides Use would be in conjunction with release. It is expected to
be minimal, and no effects assumed in yield tables.

Falldowns - A 10% falldown is used for all yield tables in all species
zones. No further breskdown of falldown is used. No
reductions for snags (wildlife purposes). The mortality
built into the model will be used for snags. Other items
covered by this 10% are: Disease pockets, unimproved roads,
competing vegetation, natural openings, rock, animal
damage. This was verified on thisg forest by two studies in

1975 and 1982,

All yield tables were expanded out to age 250 either by using DFSIM model or by
hand calculations of the MGYLDYS yields (Pine/QOak). Reduced yields for Category
B management area acres are achieved by constraints on the FORPLAN model, not
by modifying the timber yield tables.

All management direction from the Regional and Washington offices was followed
in building the managed yield tables. Limitations in the DP-DFSIM yield model
were followed, but every imaginable silvicultural intensity was consgidered and
run. Coordination between forests was done along the way to make sure that we
were in line with our neighbor's assumptions.

3, Stands Less Than 100 Years 0l1d

Acres of existing stands that were between 0 and 100 years old (immature} were
determined, and an appropriate DP-DFSIM yield table was assigned by decade or
groups of decades to these stands. This was done by species group and site.
The treatments by intensity were displayed earlier in this section for these
stands. Below are the assumptions used in the DP~DFSIM model for these
existing stands. Age classes are decades.

Assumptions Used in Building Yield Tableg - Existing Stands

Age Clasg O -~ This age class will use the yield tables for managed stands in
each species zone. All intensities of management will be
considered including natural regen, planting Pct, CT, and
fertilization (in DF).

Age Class 1 - Natural regen will not be an optional intensity, because almost
all our 10 year old plantations were planted. New yield tables
were selected that replaced natural regen with planting.
Combinations of planting, Pct, (T and fertilization (in DF) are
analyzed. Wherever possible, the managed stand yield tables for
the particular species is used, rather than developing a new
yield table,
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Age Clags 2 - Planting is the only option here, also, because most of our 20
year old plantations were planted. Precommercial thinning is
also required in all intensities because almost all 20 year old
stands have been Pct'd. So the only choices are between Pl, Pct,
CT, Fh, and P1l, Pct, Fh, and with fertilization in the DF zone.

Age classes 3-7 (DF)
3-8 (AS)
3-9 (TF) -~ These age classes in each species zone involves only

natural regen intensities that have commercial thinning
or no thinning. Fertilization is an option in the DF
zone. The latest age included in this age class
depends on when DP~DFSIM chose to CT. No planting
intensities are used because most existing stands in
this age class originated naturally, or were planted
with offsite stock.

Age classes 8-9 (DF)
9 (AS) - This age class will involve only natural regen and

final harvest, because these stands originated
naturally and they have not been thinned.

Age Clags 10+ ~ Use existing unchanged empirical yield tables for
mature stands.

4. Non-chargeable Timber Volume

FORPLAN timber vield tables include only sawtimber meeting utilization
standards removed from suitable timber lands with concurrent regeneration of a
new timber stand. Timber volume may be produced in other ways. Such volume
may substitute for chargeable volume or be added to it. It has been estimated
based upon historic relationships and past experience, and included in total
volume estimates (TPSQ) displayed in Chapter 1I. Such estimates are much less
reliable than those based on growth models, and are not included as part of the
ASQ. Components of nonchargeable volume are summarized below.

Mortality salvage: While in the past this has been part of chargeable
volume, it is not included in FORPLAN yields. The relationship in the
present Timber Management Plan is 25.5 board feet per suitable acre per
year. This factor has been applied uniformly to all alternatives.

Bull Bun Municipal Watershed: When managed as Management Area Al, yields
will be based on present planning direction for the area. This is 21
MMBF/yr.

Per acre material: Historically, this material has amounted to about 20%
of the chargeable volume. This relationship is assumed to continue in the
near future.

Fuelwood (MCF)
Fuelwood or firewood is most often a by-product of timber harvest activities

and is estimated based on harvest of sawtimber. It is commonly used for
personal use and often sold commercially. Because of the increasing demand for
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fuelwood, an indicator of supply is needed. Fuelwood in thousand cubic feet
(MCF) is used as it is a standard way of expressing how much fuelwood volume is
produced. It also allows discussion in the same measurable terms as timber
used for other purposes. It is part of the timber supply planning problems as
it is directly related to timber harvest volumes.

Fuelwood is often expressed in terms of cords. Since one cord equals .128 MCF,
the volumes of fuelwood were calculated by multiplying .128 times the MCF of
fuelwood which were estimated to result from the activities resulting from an
alternative., The fuelwood results of some of these activities, such as timber
harvesting, were predicted based on the amount of old-growth timber harvested.

Reforestation, Timber Stand Improvement, Harvest Method

Reforestation is the planting of timber lands after harvest activities. Though
areas are often reforested naturally, this indicator represents acres planted
by hand with nursery-grown seedlings.

Timber stand improvement is a general term used to represent a variety of
improvement practices performed on a timber stand, over time. It includes
pre-commercial thinning, commercial thinning, fertilization and release.
Release represents primarily hand release of trees from competition with other
vegetation. It was assumed that 10 percent of acres precommercially thinned
would need release at age 15, that manual methods (not herbicides) would be
used, that this would cost $100 per acre, and no increase in growth would
result.

Both reforestation and timber stand improvement indicate relative degrees of
investment in future timber harvest volumes. They emphasize a commitment to
manage timber on a long term basis. Both are measured in thousands of acres (M
Acres). They result from a selection of silvicultural intensities by the
FORPLAN model.

Through analysis of benchmark scenarios it was found that little or no planting
or thinning was chosen by the FORPLAN model during the first decade when the
objective function was that of maximizing PNV. In analyzing this situation it
was concluded that the model had not been made aware of certain bioclogical
factors which were (a) necessary to implement prescriptions related to specific
management areas, and (b) impossible to model.

An interdisciplinary task force was used to refine estimates of area scheduled
for silvicultural treatments. At the same time, it estimated the amount of
area that would be likely to be harvestd by methods other than clearcuts. The
conclusions drawn and assumptions made by an interdisciplinary task force are
shown in Tables B-III-4 and B-III-5. This information was used in calculating
the acreages shown for these activities in Chapter II.

In accordance with these findings, alternative's FORPLAN results were
post-processed. The specifics of this post-processing procedure appear in the
December 20, 1985 process paper on this subject. The following is a summary of
that process.

a. The percent of the harvestable land base, by alternative, in each
managenent area was determined.
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b. These percentages were then used to proportion the FORPLAN schedules,
including costs, back to each management area.

c¢. The factors shown in Tables B-III-4 and B-III-5 were then applied with
respect to individual management areas.

Table B-III-4 MINIMUM LEVELS OF MANAGEMENT REQUIRED

(IN MANAGEMENT AREA Cl-Timber Emphasis Area)

WORKING GROUP M I N I M U M P E R C E N T §
HARVEST and TREATMENTS
REGENERATION METHODS {1st Decade of Plan)
"Column A" "Column B" Fertilize Thinning
Shelterwood/| Clearcut 1/ Pre-
Seed Tree and Plant Commercial| Commercial
HIGH SITE:
Douglas~-fir 10%2/ 37% 3/ 0% 4/ 85%2/ SO%E/
True Fir 6048/ 303 L/ na &/ 8542/ 2042/
Associated
Species 1042/ 0% 2/ na 8/ 8542/ 3042/
Pine/Oak 10%19/ 90% 10/ NA 8/ 75%;i/ 0%
All
LOW SITE: 5ut2/ 954 12/ os &/ 8542/ 2092/

1/ "Column B" percentages represent the minimum amount of regeneration which
must be accomplished through planting. "Column A" is the minimum amount which
must be harvested by shelterwood/seed tree methods and naturally regenerated,
When the sum of columns A and B do not total to 100%, the remainder may be
harvested under either method and regenerated either naturally or through
planting.

2/ Due to frost pockets and the need to feather adjacent stands for wind
firmness, a minimum of 10% must be shelterwood/seed tree harvested,

3/ This is the percent of South and West facing Douglas~fir high site stands.
Natural regeneration has not been proven effective on such sites.

b/

However, future needs may dictate fertilzation.
it will be to 35-55 year old stands.

5/ Current stands are significantly overstocked (thousands of stems per acre)
compared to what is assumed in FORPLAN (hundreds of stems per acre). If left
unthinned, these current stands will result in gignificantly lower volumes than
is assummed in FORPLAN, PCT will normally occur when stands are 15 years old
and commercial thins will normally occur when stands are 45-95 years of age.

If fertilization is applied
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6/ Environmental constraints (frost, solar radiation, etc.) preclude
clearcutting more than about 40% of True Fir stands. Shelterwood/seed tree
harvesting is the only remaining harvest choice which is economically and
biologically viable on the remaining 60% of True Fir stands.

1/ About 3/4 of the 40% of the True Fir stands which can be clearcut must be
planted in order to assure adequate stocking.

§/ To date, research has indicated that fertilization is only considered
practicable with respect to Douglas-fir.

9/ Clearcutting is needed to mitigate the effects of root rot and gophers.
Planting is needed to assure desired species mixes and to assure adequate
stocking levels. The current low stocking levels in Associated Species stands
precludes an adequate natural regeneration seed source. This is the result of
past logging practices.

10/ Very tight control over regeneration is required to assure that pine and oak
exist in the ratio desired to meet wildlife habitat needs.

11/ Pre~Commercial thinning is needed to provide the target tree sizes and
hiding cover distribution required for wildfile.

12/ Most (95%) of low site stands must be planted in order to assure
regeneration within the 5 year legal time limit.

Table B-1II-5 DISTRIBUTION OF HARVEST METHODS
IN CATEGORY B MANAGEMENT AREAS

HARVEST METHODS: ESTIMATED PERCENTAGES
MANAGEMENT AREAS REFLECTING PRACTICES NECESSARY TO ACHIEVE OBJECTIVES
Distribution Of Harvest Methods
Clearcut|Shelterwood [Selective
B2
Retention 20% 70% 10%
Foreground
Partial Retention Loy 60% -
B6 Same as Management Area €1, Riparian (except 1/2
the Thinning)
B7 20% Loy Loy
B8 30% 70% -
All regeneration must be accomplished through
planting in order to assure earthflow stability.
Other "B" Areas Same As Category C Areas

It should be noted that this process included an analysis of cost-efficiencies
outside the model in achieving objectives. It was the opinion of the group of
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gpecialists conducting this analysis that the average costs used in FORPLAN, and
carried forward in the overall budget, reflected the most efficient way to
implement specific management area prescriptions. The cost and acreage totals
of timber harvested resulting from this process were the same as those reported
in FORPLAN. Costs of harvest systems other than clearcutting should be higher,
but historical average data included past shelterwood harvest costs, so total
estimated costs should be roughly correct.

The final results reflected management area silvicultural specifics which were
not possible to model. While FORPLAN had capably provided for cost efficiency
based on its data, it had ignored some physical realities of attempting to do
so. These unreasonable results were corrected in this analysis.

LRSY, Timber Growth in 2030 (MMCF)

Long-term sustained yield capacity (LTSYC) is the volume of timber that can
continue to be sustained and harvested indefinitely. It is expressed in MMCF,
because of the variation in board foot volume (MMBF) related to age and
species., FORPLAN calculates both growth and LTSYC.

Timber growth in 2030 is the volume of timber growing in fifty years. It is
expressed in MMCF. If timber growth in 2030 is 90% of LTSYC the Forest has
come close to reaching its LTSYC within the RPA planning horizon.

5. Non-timber Coefficients

FMEI, Fuel Treatment, Air Quality

The fire management effectiveness index (FMEI) is the index used to measure the
costs of protecting land from fire. It represents the amount of money needed
to protect an acre of land from fire (protection) and if one occurs, the
dollars to put it out (suppression). It is expressed in dollars per thousand
acres per year ($$/M.Acres/Yr).

Fuel treatment in thousands of acres represents the total acres requiring fuel
treatment. This includes treatment by prescribed fire, cat piling or yarding
away unmerchantable material. The acres needing fuel treatment differ
according to the timber volume harvested, and acres receiving stand treatment
that would produce slash, such as precommercial thins and commercial thins.
The major tree species in a treatment area are also important in determining
fuel treatment acres and its associated costs.

Air quality is primarily a function of fire management and timber management.
Prescribed fire and wildfire produce large amounts of smoke and inject
particulates into the air. More burning is done as a result of increased
harvest activities, generally putting more particulates into the air. Air
gquality is nmeasured in terms of suspended particulates.

The FMEI, fuel treatment acres, and air guality are all ways to indicate
effects of fire management and the fuels treatment program. The FMEI shows
cost efficiency, while fuel treatment shows relative investments in reducing
fire hazard and risk. Air guality measurements indicate effectiveness of fire
management programs and address issues of smoke management. To the extent that
prescribed fire, wildfire, and weather conditions are unpredictable, these
estimates are subject to high degrees of uncertainty.
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Range - Permitted Grazing (M AUMs)

Grazing on National Forests is measured in animal unit months (AUMs)}. This is
the amount of forage required by an animal unit for one month. An animal unit
is described as one mature cow or equivalent based on the average consumption
of 26 1lbs of dry matter. AUMs are used at the local, regional and national
level to address range issues. Permitted grazing is determined by the number
of animals allowed under the grazing permit.

Grazing is directly related to acres of timber harvest. The more timber
harvested, the more openings created, encouraging the growth of grass and forbs
for livestock grazing. The following formula was derived based on historical
data relating timber harvest levels to AUMs on the Mt. Hood NF:

AUMs Utilized Per Year = 104,000 + [ (MMBF,ASQ,Green)-2627 [290]

For each alternative, the level of timber harvest predicted in FORPLAN was
plugged into the equation to estimate M AUMs.

Trangportation (Mileg)

Transportation indicators are broken into four parts:

1) Arterial/Collector road construction and reconstruction
2) Timber purchaser road construction and reconstruction
384} Roads suitable for passenger car use and high clearance vehicles

Arterials are roads that serve large land areas and are usually connected with
public highways. Collectors are connected to arterials. Timber purchaser
roads or local roads serve even smaller areas and connect to arterials and
collectors.

Passenger car miles are roads built, maintained, and managed for passenger car
use. Road miles managed for high clearance vehicles {logging trucks,
four-wheel drives) are in addition to passenger car miles and are managed at a
lower standard.

Road miles constructed were calculated using the FORPLAN model and
incorporating the following variables:

1) Acres of timber to be harvested by time period
2) Logging system used

3) Slope of the ground

Ly Area currently roaded or unroaded

With these variables on a drainage basis, FORPLAN estimated how many miles of
road were needed. It subtracted those miles from existing miles within a
drainage, and the result was additional miles of arterial/collector and local
roads that need to be constructed or reconstructed.

B-43




Existing passenger car miles are already known. An estimated proportion of the
additional roads to be built (from FORPLAN) was added to existing miles to
calculate the total miles available for passenger car use. This same process
was used for high clearance vehicles.

Road miles, broken down by type, are used as indicators because they represent
the transportation system needed to implement the various alternatives. They
represent the major expenditures in engineering functions. However, the

FORPLAN model is not a spatial model and cannot determine specific road
locations.

PUBLIC ISSUE #2: RIPARIAN To what extent should fish habitat and water
quality be maintained or ephanced?

PUBLIC ISSUE #3: WILDLIFE How much and what kind of wildlife habitat

should the Forest provide?

Wildlife Habitat Improvement (Acres, Structures)

Wildlife habitat improvement is an expression of improvement practices
performed within or on an area to benefit wildlife. Though called
"improvement." most practices are completed to mitigate effects caused by
management activity. Habitat enhancement projects are also part of the
"improvement" umbrella. They are done in addition to mitigation and only when
additional investment dollars are available.

Non=structural improvement projects measured in acres can include grass and
forb seeding, fertilization and establishment of permanent pastures.
Structural improvements can include nest boxesg, fencing of streams and the
creation of potholes. Potholes are man-made depressions in marshy areas that
£ill with water and provide habitat for waterfowl.

Habitat improvement is related to the management emphasis of a particular area
and dollar investments. High timber harvest levels generate a lot of dollars
for mitigation activities while low levels provide few dollars. However, with
reduced harvest and more emphasis on other amenity resocurces, few mitigation
practices are needed. Enhancement projects then dominate and should result in
overall increases in habitat quality, quantity and population numbers.

FORPLAN's findings were evaluated by enhancement and mitigation specialigts in
order to predict applicable projects, costs, and environmental effects.

Wildlife and Fish Use (M WFUDs)

A wildlife fish user day (WFUD) is a measure of the amount of time (use)
individual's spend in wildlife or fishery related recreation activities. One
WFUD represents 1 person fishing or hunting for 12 hours, or 12 people fishing
or hunting for 1 hour. Cold and warm water fishing, hunting (both small and
big game) and viewing wildlife are all examples of WFUDg. WFUDs are a subset
of total dispersed recreation visitor days (RVDs).
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Wildlife and fish management affect the availability of WFUDs. As more land or
habitat is managed for these resources, animal populations increase. As
recreation demand increases, more WFUDs will result.

There is a general relationship between WFUD availability and investments in
improvement projects. However, the lack of information regarding project
length and benefits that off-forest users receive makes this relationship
imprecise. For this reason the majority of WHUDs were predicted by mulyiplying
a factor times the amount of dispersed recreation RVDs, and then a small
fraction of additional WFUDs were added to reflect the benefits of improvement
projects.

Management Indicator Species (Pairs, Numbers)

Management indicator species (MIS) are wildlife species selected to serve as
indicators of the amount and condition of a particular habitat. For example
spotted owls represent habitat in an old-growth condition, while silver grey
squirrels are repregsentative of habitat with large amounts of ponderosa pine
and Oregon white oak.

Population numbers of management indicator species are calculated on a per acre
basis. Every acre of land that is managed for suitable wildlife habitat
results in a certain population of wildlife. The acres of habitat available
{(and then translated into population numbers) are directly related to how an
alternative proposes to manage a piece of land. As the acres of management
emphases change by alternative, so do the population estimates of management
indicator species. The direct relationship of habitat acres to population
numbers also provide information on old-growth protected, an important public
issue.

Aquatic Condition Index

The aquatic condition index is an index used to reflect the cumulative effects
of a wide array of land allocations and management activities on the aguatic
ecosystem,

The index was developed using a simple model which integrated four variables:

1) Accelerated delivery of sediment to aguatic ecosystems

2) A weighted total of acres where protection of riparian systems was
emphasized

3} A measure of other acres having management emphases highly compatable
with riparian area objectives

Ity A measure of watershed condition as reflected by the percentage of
acres in the 0-30 year vegetation age class

Each variable was given a relative weight based on its importance. All vary
according to acres of timber harvested and associated road building activity.

The index was calculated both on a drainage wide and on a forest wide basis.
The index is a reliable and specific way to estimate overall stability of the
aquatic resource. It is used as an indicator because it uses meaningful
variables, based on forest generated data to reflect local issues of water
quality, and fish habitat.
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Water Yield (M Acre Feet)

Water yield is the amount of water produced on the Forest that flows in its
rivers and streams. It is in response to the amount and distribution of
precipitation over the forest. Improved water yield results from deliberate
land management actions to increase production or alter distribution. Studies
throught the U.S. and elsewhere demonstrate that yield can be increased. These
studies have been highly successful when applied to small watersheds. However,
these increases cannot be shown to be delivered to a user (a municipality, an
irrigation district, etc).

Therefore, since increased yields cannot be measured by a user on either a
Forestwide or on a drainage basis, water yield will remain constant in all
alternatives.

Improved Watershed Condition (Acres)

Improved watershed condition is an index of watershed stability. It represents
the risk of damage to a watershed following or resulting from a major flood.
This includes damage to the watershed's capital improvements (roads,
campgrounds, buildings) and to public health.

To calculate the index, a mathematical model was developed using the following
variables:

1. Harvested acres in 0-10 year age class (representing a high risk condition)

2. Acres of road constructed (roads create additional stream channels,
resulting in rapid runoff downstream)
2. A change factor based on the Aguatic Condition Index (see above)

The index was calculated on a drainage wide basis and projected forestwide.

The variables are all tied directly to timber harvest activities. The negative
index values in Chapter II, Table II-3a represent a decline in watershed
condition and therefore an increase in risk. The positive values represent
improved conditions and a decrease in risk.

Sediment (M. tons/yr. index)

The sediment index is a relative measure of sediment produced and delivered to
streams. It is composed of two parts; the potential for the soil to erode
{erodability coefficient) and, once the soil erodes, the potential for it to be
delivered to a stream as sediment {(delivery coefficient).

The erodability index indicates the relative erodability of an area, due to
surface disturbance and debris slides resulting from management activity. It
was calculated from a site specific forest model that included variables of
soil and geology risk classifications, the forest soil resource inventory
(SRI1), slope class and silvicultural prescriptions. It also included a general
"background" coefficient that represents sediment produced naturally. This
background value was calculated for acres that would not be harvested,




The delivery coefficient was based on a regionwide study of sediment delivery.
Using a regression analysis that incorporates percent slope and stream buffer
width, a coefficient was calculated. It was multiplied by the erodability
coefficient and the result was a final sediment index value of thousand tons of
sediment year.

The sediment index incorporated several models, using the best data available.

However, none of the models have been field tested on the Mt. Hood. The

accuracy of results is not substantiated. The sediment output was developed

and used only for comparing alternatives. The final output is an index of

sediment delivered to streams, not a true sediment value.

PUBLIC ISSUE #4: RECREATION How should the Forest manage its outdoor
recreation resources in response to the

needs of an increasing nearby population?

Recreation Use (M RVDs ROS)

Recreation use expressed in recreation visitor days (RVD) is a measure of how
much time individuals spend recreating in the forest. One RVD represents one
person recreating for 12 hours or 12 people for one hour. All the familiar
recreation activities such as camping, hunting, and skiing are measured in
RVDs. Total RVD use is broken down into several categories to better identify
types of recreation use. They include developed, dispersed roaded, dispersed
unroaded, and wilderness use.

Supply Of Recreational Opportunities
This was calculated for each type of recreation as follows:

Developed - The theoretical Person at one Time (PAQOT) capacity of each of the
Forest's managed, developed sites was extracted from the Recreation Information
Management (RIM) system (1983 site capacity). Coupling this capacity with the
number of days in each site's managed season resulted in a theoretical capacity
per season (year). The sum of the individual site capacities was then adjusted
to practical capacity to reflect weekend versus weekday use, occupancy rate,
and other factors that affect the theoretical maximum.

Dispersed - The first step in the development of dispersed recreational
capacity required delineation of Recreation Opportunity Spectrum (ROS)
classes. The initial inventory occurred in 1979/1980. The resulting base map
was revised in the summer of 1984 to reflect the designation of four
newwilderness areas and to update areas affected by timber sale activities.

In 1980, the Forest developed recreation capacity {(supply) coefficients to be
ugsed in the land management planning process. The development of preliminary
coefficients for each ROS class required utilizing 1979 RIM use information for
dispersed recreational opportunities. From this base, the coefficients were
adjusted to incorporate the practical potential recreational use. This
practical capacity considers, for example, factors such as useable acres (based
on slope and vegetation) and presence of recreational attractions. The
following coefficients were a result of this process:
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ROS COEFFICIENTS (CAPACITY)

P (PRIMITIVE) = 1.9 RVDs/acre/year
SPNM (SEMI-PRIMITIVE NONMOTORIZED) = 2.2

SPM (SEMI-PRIMITIVE MOTORIZED) = 2.5

RN (ROADED NATURAL) = 11.1

RM (ROADED MODIFIED) = 12.4

R (RURAL) = 85

U (URBAN) = 789

Dispersed recreation capacity for the current ROS inventory was calculated by
assigning the total acres into percent by ROS class. These ROS acres were
multiplied by the predetermined coefficients to determine RVDsg per year. This
resulting capacity represents the practical supply of dispersed recreation
available at the time of the revision of the R0OS (1984).

Wilderness ~ Wilderness capacity was originally calculated utilizing existing
use data for the Mt. Hood Wilderness. The development of preliminary capacity
coefficients (1980) occurred prior to the Oregon Wilderness Act of 1984. The
Forest has since reevaluated and developed capacity coefficients that support a
primitive or semi-primitive recreational experience in each of the five
wilderness areas. Capacity has been calculated based on the following
Wilderness ROS (WROS) coefficients:

WROS COEFFICIENTS (CAPACITY)
P TRAILED =

SPNM (SEMI~-PRIMITIVE NONMOTORIZED) =
TRANSITION =

.75 RVDs/acre/year

1.0

1.0

The calculation of future capacity (50 years hence) for each alternative
required the following processes and assumptions:

Developed -~ The practical capacity was assumed to remain the same for all
alternatives. There will, however, be some shifts in specific site capacity as
lesser used sites are reduced or eliminated and more heavily used sites are
expanded. The net result is developed capacity that remains greater than
projected recreation demand.

Dispersed - To evaluate the different capacities associated with implementing a
given alternative, an estimation of the most likely future condition of each
management area under full management was necessary. The following allocation
of management areas into ROS classes resulted:
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Category A

Al - BULL RUN NO PUBLIC ENTRY

A2 - WILDERNESS CALCULATED INDEPENDENTLY

A3 - RNA SPNM = 100%

AL - SIA ALTS. A,D,E,G: SPNM = 30%, SPM = 5%, RN = 65%

ALTS. B,C,F,H: RN = 100%
ALT. I: SPNM = 20%, RN = 80%

A5 - UNROADED REC SPNM = 100%

A6 - ROADED REC RN = 75%, SPM = 25%

A7 - OLD-GROWTH RN = 100%

A8 - SPOTTED OWLS RN = 100%

A9 - KEY SITE RN = 100%

A10 - DEV REC CALCULATED INDEPENDENTLY
A1l - WINTER REC CALCULATED INDEPENDENTLY
A12 - OUTDOOR ED CALCUALTED INDEPENDENTLY
Category B

Bl - WILD/SCENIC RIVERS ALT A: SPNM = 99%, RN = 1%

ALT'S B,C: NO RIVERS INCLUDED
ALT'S D,F,H: SPNM = 22%, RN = 78%
ALT'S E,G: SPNM = 41%, RN = 59%
ALT I: SPNM = 40%, RN = 60%

B2 ~ VIEWSHEDS RN = 100%

B3 ~ ROADED REC SPM = 100%

BL4 - PINE/OAK RM = 90%, RN = 10%
B5 - WOODPECKER/MARTEN RN = 100%

B6 - SPECIAL WATERSHED RM = 100%

B7 - GENERAL RIPARIAN RN = 1004%

B8 - EARTHFLOWS RN = 100%

B9 - WILDLIFE/VISUALS RN = 100%
Category C

Cl1 - TIMBER EMPHASIS RM = 100%

These percentages multiplied by the acres in each management area for an
alternative produced the ROS acres. The eventual (50 year) capacity was
calculated by multiplying these acres by the predetermined RVD/ac/yr
coefficients. Several simplifying assumptions were made to arrive at the mix
of ROS classes per management area:

Classification of a management area into ROS classes did not consider spatial
relationships. That is, management areas were classified independently of one
another with limited comparison to the current ROS inventory.

Not all ROS criteria (size and distribution) were strictly maintained.

The ROS classification of management areas indicates the probable ghift in ROS
acres in the fully managed condition (50 years).

The transition from the capacity of the present ROS inventory (1984) to the
egtimated eventual condition is presented as if it occurs in a linear fashion.

Wilderness - The current estimated use (demand) in wilderness exceeds the
present RVD supply (capacity) of the areags. The future capacity was assumed to
remain the same as the present for all alternatives since prediciing changes in
management that might increase the capacity was not explored.
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Demand For Recreation

The current use (proxy for demand) for developed, dispersed, and wilderness was
calculated from RIM statistics. For developed recreation, a five year average
(1979~1983) was determined to lessen the effects of yearly variation (do to
weather, etc.). Dispersed and wilderness use figures were also available from
the RIM system and reflect the District's best estimate of use in 1983,

These figures were projected into the future by using the aggregate population
growth of the counties that influence the Forest. This, of course, assumes
that future growth occurs at the rate predicted by the Center for Population
Research and Census. Also, there was no attempt to shift use between the
recreation types. The possible shifts between types or acceleration of one
type is addressed in the narrative throughout the DEIS.

The tables presented in Chapter II of the DEIS for demand during the first
decade represent the capacity or average demand, whichever is lower. This
implies that use, as a proxy for the quantity demanded, has an economic value
when less than the estimated present capacity. The fifth decade values are the
sum of RVDs by ROS class.

Trail Construction/Reconstruction Miles, Developed Site/Reconstruction (Acres)

Trail construction and reconstruction are measured in miles. Included are
trail facilities such as trailheads, culverts, bridges etc. Developed site
construction and reconstruction ig the rehabilitation of deteriorated
facilities in campgrounds, picnic areas and other developed sites. It is
measured in capacity in terms of the number of Persons At One Time (PAQOT) that
the site can support.

Forest inventories of trails and facilities show large amounts of "backlog"
reconstruction and maintenance work to be accomplished. In accordance with
Washington Office and USDA suggestions, all alternatives will eliminate this
backlog within the first decade of the Forest Plan. However, no construction
will be performed during this or other periods.

Visual Quality {Acres)

Visual Quality Objectives are measurable standards for the visual management of
forest lands. They are represented by five terms:

Preservation Modification
Retention Maximum Modification
Partial Retention

Each term describes a different degree of acceptable alteration of the
landscape based upon the importance of aesthetics.
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Acres of each class of VQO are calculated on specific landscape units called
viewsheds. Viewsheds include the area seen from a particular travel route or
use area. The VQO measured varies according to the amount and type of
alteration that occurs in a particular viewshed. This alteration is the result
of the management emphasis of the viewshed and associated activities. These
activities may vary from building a campground to openings caused by timber
harvest units or road building. Each viewshed is given a overall VQO rating
and then the five VQU categories are summed. The result is total acres by VQO
for each alternative.

VQ0s are the standard measure of the visual management system used on a
national level. They encompass the public concerns for scenic quality as well
as diversity of natural features.

Non-Energy Minerals Produced (MM$)

Non-energy minerals are minerals represented by both locatable and saleable
mineral resources. Locatable minerals refer to mining claims and prospects.
Saleable minerals include sand, gravel and crushed rock developed from gravel
pits.

The amount of non-energy minerals produced is calculated by estimating rock
resource needs for road construction and reconstruction and rock used under
special use permits. Road construction is in turn tied to timber harvest
levels. An average value of tons of rock/mile was calculated and then
multiplied by the number of miles of construction occurring in a particular
alternative scenario. Rock sold under special use permits was figured into
this overall value. This was then translated to millions of dollars.

Non~energy minerals vary directly according to road construction and the volume
of rock existing quarries can produce. It is therefore tied to timber harvest
levels and costs. It identifies energy issues in relation to other resource
uses and activities.

Energy Minerals Produced (Billions of BTU's)

There are few geologically high potential and economically efficient sites on
the Forest available for development. Currently there are no BTUs being
produced.

Energy minerals in billions of BTU's are based on estimates provided regionwide
by the State of Oregon Department of Geology and Minerals Industries (DOGAMI).
These outputs represent only the potential for development, which is assumed to
remain constant for each alternative. Though the potential remains the sane,
economic constraints on a project by project basis will determine the
feasibility of the project. These can vary according to land designation and
management standards developed for the area where an energy project is
proposed.
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PUBLIC ISSUE #5: UNROADED AREAS How should the remaining roadless areas
be managed?

Unroaded Areas (Acres)

Unroaded areas are areas of undeveloped Federal land where there are no
improved roads maintained for travel by means of motorized vehicles. Appendix
C gives a thorough description of all roadless areas on the Mt. Hood, their
capability, and resource interactions. Two indicators are used to represent
unroaded areas:

(1) Unroaded areas assigned to roaded management prescriptions, but which
have no development activities planned for the next 15 years.

(2) Unroaded areas assigned to unroaded management prescriptions.

Calculation of these indicators used FORPLAN results. The process is described
in Section VIII (Scheduling of Harvests within Unroaded Areas).

PUBLIC ISSUE #6: COMMUNITIES How should the forest respond to the
social and economic concerns of local
communities depending on the Forest?

Economic and social analyses are important parts of the planning process. The
following outputs were used to show economic effects of alternatives and
address social and economic concerns of local communities depending on the
forest.

1} Operational Costs

2} Capital Investments Costs

3) Appropriated Funds

4y  Non-Appropriated Funds

5} Returns to Counties (25% receipts)
6) Total Costs

7} Present Net Value (PNV)

8) Changes in Jobs

9} Changes in Income

Operational costs are all costs incurred to operate the forest except captial
investment costs. Capital investment costs are those costs associated with man
made structures and facilities. The sum of the two represent a total budget
for the Mt. Hood National Forest. Another way of separating the total budget
is through appropriated and non-appropriated funds. The former being funds
appropriated by Congress for operating the forest. Non-appropriated are funds
for fire fighting, special engineering projects, and "Transfer Accounts"
related to timber sales. Costs affect the production of all outputs. They
include salaries, computer use, maintenance, supplies, utilities, etc.
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PNV is the estimated market equivalent value of forest outputs, minus the cost
of producing these outputs. This includes the market value for timber (for
which users pay full market value) and the estimated equivalent market value of
range, water, and recreation {(for which users pay either a small portion of
full value or receive free of charge). The main variable of PNV is level of
timber harvest,

Returns to counties are payments to local or State governments based on
ownership of Federal land. In the case of receipts from the sale of timber,
25% of these receipts are distributed among the counties in accordance with how
much of the Mt. Hood is in each county. These funds must be spent on roads and
schools.

Changes in jobs and changes in income in millions of dollars are additional
indicators of community stability and livability. Through the IMPLAN computer
model, jobs and income dollars are generated as a result of many variables
level of timber harvest (jobs for loggers and mill workers), total budget
{salaries Forest Service employees spend in their community) and recreation use
(many people spend money to recreate in the National Forest that generates jobs
and income for others). All these outputs vary by alternative and represent a
certain expenditure coefficient. The coefficient is then translated in the
IMPLAN model to jobs and income in a community.

All costs and economic indicators vary across alternatives. Total budgets
broken down in different ways indicate the funding needed to implement the
alternative., PNV is the primary indicator of the total net economic

efficiency of an alternative, It is discussed in detail in Section IV of this
appendix.
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IV. ECONOMIC EFFICIENCY ANALYSIS

This section describes the costs and benefits, as well as some concepts, involved
in economic efficiency analysis, how they were derived, and how they were used in
the Forest Planning process. Economic efficiency analysis is required by the
National Forest Management Act Regulations (36 CFR 219) and played an important
role in the development and evaluation of Forest Planning Benchmarks and
Alternatives. Specifically, the Regulations (36 CFR 219.12(f)) state that:

"The primary goal in formulating alternatives, besides complying with NEPA
procedures, is to provide an adeguate basis for identifying the alternative
that comes nearest to maximizing net public benefits.”

They follow up in 36 CFR 219.12(f)(8) by stating that:
"BEach alternative shall represent to the extent practicable the most cost
efficient combination of management prescriptions examined that can meet the

objectives established in the alternative.”

A. Descriptions of Some Concepts Related to Efficiency Analysis

Before we get into the specifics of how economic efficiency analysis was used in
the development of the Mt. Hood National Forest DEIS and Forest Plan, a few
concepts and terms related to efficiency analysis in general need to be explained.

1. Priced Qutputs

Priced outputs are those that are or can be exchanged in the market place. Their
quantitative values are determined by actual market transactions or by estimation
methods that produce prices commensurate with those determined by market
transactions. Timber, forage, and minerals are examples of commodities which are
bought and sold in the market. Their values are determined through the interaction
of buyers and sellers based on the supply and demand conditions in the market at
the time of the transaction. RVDs, on the other hand, are not normally exchanged
via market transactions. Their market values are estimated by using some market
transaction data in combination with various theoretical technigues. Conceptually,
these assigned values should be consistent an /comparable to those values which
were actually derived via market transactions™ . Therefore, both assigned and
market values for priced outputs are appropriate to use for calculating
gquantitative measures of efficiency such as present net value.

2. Non~priced Outputs

Non-priced outputs are those for which there is no available market transaction
evidence and no reasonable basis for estimating a dollar value commensurate with
the market values associated with the priced outputs. In these cases, subjective
non-dollar values must be attributed to their production. These values are
qualitatively rather than guantitatively described. They may be either positive
or negative. In fact, what may be considered to be a benefit to someone may
represent a cost to someone else. Examples of nonpriced outputs include the
maintenance or enhancement of threatened and endangered species, natural and
scientific areas, historical and anthropological sites, visual quality, and clean
air.

1/ Rosenthal, Donald H. and Thomas C. Brown, Comparability of Market Prices
and Consumer Surplus for Resource Allocation Decisions. Journal of Forestry,
pp 105-109, Feb 1985.
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3. Discounting

Financial analyses of alternative investment options usually involves cash flows
over different periods of time in the future. Inherently, there is a time value
associated with money. Due to human propensity to consume now, a dollar today is
worth more than a dollar 10 years from now. Discounting is a process for adjusting
the dollar values of costs and benefits which occur at different periocds in the
future to dollar values for a common time period so that they may be compared.
Usually the common time period is the present. In which case, the discounted cash
flow is referred to as the present value,

L. Present Net Value (PNV)

Present net value is the difference between the discounted value (benefits) of all
outputs to which monetary values or established prices are assigned and the total
discounted costs of managing the planning area. The maximization of present net
value was the criterion used to help ensure that each alternative was the most
economically efficient combination of outputs and activities needed to meet the
other objectives established for that alternative. Present net value calculations
consider only the benefits for which market prices exist or can be assigned. On
the Mt. Hood, the priced benefits included timber, recreation, and range. These
were compared against all Forest Service fixed and variable costs associated with
managing the planning area, regardless of whether they were incurred for the
production of either priced or non-priced outputs, or as overhead expenses for
general maintenance of the organization. Therefore, PNV is an estimate of the
current market value of the priced forest resources after all costs of producing
both priced and non-priced outputs and meeting other multiple-use objectives have
been considered.

5. Opportunity Costs

Opportunity costs are defined as the value of a resource's foregone net benefit in
its most economically efficient alternative use (FSM 1970.5). 'In relation to the
economic analysis performed for Forest Planning, it represents the decrease in
maximized PNV of an alternative or benchmark when some alternative level of
resource outputs are forced into solution. Therefore, opportunity costs measure
the change in PNV for priced resource outputs, and can be used to measure the
relative value traded off in order to produce the non-priced benefits included in
net public benefits.

6. Net Public Benefit (NPB)

The maximization of net public benefit is a goal of the Forest Planning process.
Net public benefit is the overall value to the nation of all outputs and positive
effects (benefits) less all the associated Forest Service inputs and negative
effects (costs) whether they can be quantitatively valued or not. Net public
benefit cannot be expressed as a numeric quantity because it includes
qualitatively valued nonpriced outputs.
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Conceptually, net public benefit is the sum of the present net value of priced
outputs plus the value of all non-priced outputs. The full value of non-priced
benefits is used because the costs associated with their production is accounted
for in the calculation of PNV. It is only necessary to identify the marginal
values of non-priced outputs when management inputs are increased in order to
provide these outputs at levels above current standards or legal requirements. In
such cases, it is important to depict the physical, biological, and social
dimensions of the non-priced outputs, as well as who will benefit and who will
suffer from their production. Account should also be taken of any changes that may
occur among the other non-priced outputs as a result of providing a particular
non-priced output. In assessing the net public benefits of a particular
alternative, it is necessary to judge whether the subjective value to society of
its non=-priced outputs exceeds the opportunity costs associated with their
production.

7. Welfare Distribution Effects and Impacts

There is another level of effects which are also a concern of National Forest
Policy and Management. These are the welfare distribution effects influenced by
the mix and level of outputs produced by the National Forest. They can be either
positive or negative. Their impacts can also be local, regional, or national in
scope. Some distributive effects such as changes in consumer prices or taxpayer
costs have national level impacts. Others, such as induced jobs and income, or
payments in lieu of taxes are more local or regional in nature. They are more
related to questiong of equity (ie. who pays and who benefits) rather than
efficiency. They are not assessed in the context of the efficiency criteria
associated with the PNV and net public benefit concepts. However, these positive
and negative distributive effects need to be assessed in conjunction with the net
public benefit measures since equity objectives often influence efficiency
objectives and vice versa. These will be discussed in more detail in Section V.

B. Parameters and Assumptions Used For Economic Efficiency Analyses

In order to calculate the present net value for each alternative, several
assumptions had to made regarding discount rates, demand curves, real dollar
adjustments, and real price and cost trends. This section will summarize these
decisions and their resulting parameters. A more detailed discussion can be found
in various process records in the Supervisor's 0ffice.

1. Discount Rates

Discounting requires the use of a discount rate which is an interest rate that
represents the cost or time value of money in determining the present value of
future costs and benefits. Two discount rates were used to calculate the present
net values for each benchmark and alternative. Both of them were real discount
rates meaning that they were adjusted to exclude the effects of inflation {Real
dollar adjustments will be discussed more below). According to FSM 1971.71:

For evaluations of long-term investments and operations in land and resource
management in the 1980-1985 planning period, a U-percent real discount rate
shall be used. Evaluations should also discount benefits and costs at the real
discount rate used in the most recent RPA to determine sensitivity of
alternatives to variations in the discount rate.
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The U4-percent rate approximates the "regl" return on corporate long-range

investments above the rate of inflation™ . The 4 percent rate was used to solve
FORPLAN and calculate the PNV for each benchmark and alternative. The 1985 RPA
program used a real discount rate of 7-1/8 percent. The present net values of
benchmarks and alternatives were also recalculated using this second discount rate
{FSM 1971.71). All costs and benefits were discounted from the midpoint of the
decade in which they were incurred.

2. Demand Curves and Real Price Trends

As specified by the Washington Office (1920 letter to Regional Forester, "Downward
Sloping Demand Curves," 2/3/81) and in keeping with FSM 1971.65, horizontal demand
curves for timber and nontimber resources were used to analyze the benchmarks and
alternatives for 3?@ DEIS. Many factors can influence the demand for stumpage off
of any one forest=' . Some of these factors include trends in (1) interest rates,
{2) the species and products mix of forest products consumption, (3) use of wood
for energy, (l4) forest products exports, (5) the cost of wood in Canada, (6) the
rate of technical improvements in wood and fiber processing, and (7) the levels of
other national forests harvests. All of these contain some degree of uncertainty
regarding their future states of nature. Neither the empirical nor the theoretical
bases have been well enough developed to derive reasonable estimates of the demand
functions for the resources offered at the Forest level. Evidence does exist,
however, that suggests that the elasticity in the portion of the timber demand
curve for which the Forest can influence output levels is such that prices would
be relatively insensitive to some "reasonable" range of quantity offerings. In
other words, it appears that the timber demand curve for the range of ouput levels
analyzed during the development of alternatives is nearly horizontal.

As a surrogate for resource demand curves, real price trends were developed and
used to represent the rate at which resource values will change over time as a
result of anticipated supply and demand interactions in the market place. As
gspecified by the Regional Office (1920 letter to Forest Supervisors, "Timber Price
Trends, Values, and Costs,” 9/25/84), a 1 percent per year real price trend for
stumpage was used for FORPLAN harvest scheduling analyses. These were applied for
the first 50 years, and then a O percent price trend was assumed for the remaining
100 years of the harvest scheduling planning horizon. These imply that nominal
stumpage prices (ie. those which include the effects of inflation) will increase
during the next 50 years at a rate of 1 percent greater than the rate of
inflation, and equal to rate of inflation from there on after.

Since price trends are reflections of expected futures, there is an inherent
uncertainty involved with making such projections. In recognition of this
uncertainty, we performed a sensitivity analysis which is discussed in detail in
Section VI.

2/

Forest Service Manual 1909.17, Economic and Social Analysis Handbook.

3/ Adams, Darius M., and Richard W. Haynes, "Changing Perspectives on the
Outlook for Timber In the United States", Journal of Forestry, January 1985.
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Based on Washington Office direction, a O percent real price trend for all other
regources was used during the development of the benchmarks and the alternatives.
In other words, their future nominal values will change at rates equal to
inflation.

3. Real Cost Trends

Based on Washington Office direction, O percent real cost trends were used for all
future costs used in the development of the benchmarks and alternatives. In other
words, the costs of labor, fuels, materials, and all other factors of production
involved with managing the Forest are assumed to change at a rate equal to the
rate of inflation.

4, Real Dollar Adjustments

Future prices and costs can be expressed in both nominal and real terms. The
projection of nominal values includes the effects of inflation on these values.
Real value changes are the result of the interactions of supply and demand forces
in the market place. They do not include the effects of inflation.

All values and costs used in the Forest Planning process were expressed in real
1982 dollars, consistent with the 1985 RPA program. The GNP implicit price
deflator index was used to convert historical nominal prices and costs to this
common base (FSM 1971.32b).

C. Costs Used for Economic Efficiency Analysis

This section describes the costs used to perform economic efficiency analysis for
each of the benchmarks and alternatives considered during the development of the
DEIS.

All Forest Service costs were included for purposes of estimating budgets and
calculating present net values for each alternative. These costs were identified
by their Management Information Handbook (MIH) codes as described in FSH 1309.11.
The MIH activity descriptions and their associated codes were useful for
identifying how different costs would be treated during the plannng process. The
following is a listing of the costs and associated MIH codes corresponding to FY86
expenditures on the Mt. Hood National Forest.

Table B-IV-1 MIH Codes, Activities, and Costs (FY86 Budget)

FY86 Budget

MIH Code MIH Activity Description (Thousands of Dollars)
AO1 Recreation Planning 161.2
A02/308 Cultural Resource Inventory 24.6
AOS Cultural Resource Evaluation 18.0
AOH Cultural Resource Protection & Enhancement 1h.2
ADS Facility & Site Reconstruction 9.0
AO6 Facility & Site Construction 6.6
AO7 Facility & Site Management 463.3
AD8 Use Administration 50.6
Al0 Trail Reconstruction 2.5
Al1l Trail Construction 0.6
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Table B-IV~1 {(Continued)

Code

MIH
Al12
AZ9
BO1
BO2
BO3
co1
co2
co3
col
czZ9
D01
Do2
D03
D05
DO7
D12
DZ9
EQO
E03
EO4
E05
E06
EO7
EO08
E09
FO1
FO2
FO3
FO4
FO9
FZ9
GO1
Go2
GO3
GOL
GO5
G06
GO7
GZ9
HO7
Jo1
Jo3
Joh
Jo6
JO7
J13
J15
J18
Je22
LO1
L19
L24

-L18

FY86 Budget
(Thousands of Dollars)

MIH Activity Description
Trail Operation & Maintenance 101.9
Recreation Support to Other Resources 2.2
Wilderness Planning 5.8
Wilderness Inventory 0.1
Wilderness Use Administration 25.4
Surveys, Planning, Prescriptions, Monitoring 157.5
Non=-gtructural Habitat Improvements 161.1
Structural Habitat Improvements 285.6
Structural Habitat Improvements Maintenance 3.2
Wildlife Support to Other Resources 29.9
Range Resource Planning 9.1
Range Resource Inventory 8.4
Range Non-Structural Improvements 6.6
Range Structural Improvements 1.2
Range Administration & Management 13.7
Noxious Weeds 10.1
Range Support to Other Resources 1.5
Timber Resource Planning & Inventory 177.8
Field Data Collection 489.9
Reforestation 1,459.9
Timber Stand Improvement 6l41.5
Timber Sale Prep 1,452.4
Timber Harvest Administration 1,200.5
Nursery Management 118.8
Genetic Tree Improvement 254.4
Spil and Water Inventory 18.2
Soil and Water Planning h2.7
Soil and Water Improvements 15.7
S0il and Water Admin. and Management 20.1
Monitoring 67.4
Soil, Water, and Water Support 21.0
General Technical Inventory and Evaluation 18.8
Site Specific Technical Investigations 73.3
Processing of Exploration Proposals 1.8
Processing of Lease Applications 22.7
Processing of Site Specific Dev. Proposals 5.7
Administration of Operations 30.7
Contest, Hearings, and Appeals 2.1
Lands Support to Other Resources 0.3
Human Resource Programs 86.2
Special Use Management 28.9
FERC License & Permits 16.5
Withdrawals, Modifications, Relocations 4.6
Property Boundary Locations 120.5
Property Boundary & Corner Maintenance 9.5
Land Exchange 28.4
Land Acquisition 7.0
Rights-of-Way Acquisition 18.7
Land Management Planning 284.6
Transportation Investments 4, 500.0
Road Maintenance 3,193%.3
FA&O Construction and Reconstruction 57.5
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Table B~-IV-1 (Continued)

FY86 Budget
MIH Code MIH Activity Description {(Thousands of Dollars)
L25 FALO Facility Maintenance 398.2
L28 Dams Management 5.6
L46-L47 Water & Waste Management 62.0
L48 Water System Construction 1.7
PO1 Fire Management Planning & Analysis 135.9
P02 Fire Prevention 289.0
PO3 Fire Detection 50.6
PO4 Primary Attack Forces 589.2
P06 Fire Reinforcements 125.9
PO7 Forest Fire Support & Facilitating Services 3.1
P10 Fuels Management Inventory 11.7
P11 Treatment of Fuels 2,679.7
P12 Treatment of Natural Fuels 39.6
P19 Aerial Transportation of Persons 1.0
P21 Aerial Application of Materials 16.1
P24 Law Enforcement 159.3
TO1L -TO3 General Administration 2,798.5

At the outset, each cost was categorized as either a fixed or a variable cost. If
it was identified as a variable cost, decisions were made as to whether it would
be analyzed in FORPLAN, TRANSHIP, or some form of electronic spreadsheet. Costs
were determined by examining: (1) the PAMARS database, (2) Advent RPA budget
planning files, and (3) historical records and contracts. Professional judgment
was also an important factor when it came to making assumptions regarding what
bearing historical costs had on anticipated future costs. All costs were developed
and reviewed by the appropriate staff and sub-staff personnel. The following
discussion summarizes the cost breakdowns and how they were incorporated into the
efficiency analyses for each alternative. A more detailed presentation of the
specific costs and their functions in the analytical tools can be found in the
process records at the Supervisor's Office.

1. Costs Considered to be Fixed Across Alternatives

A cost was classified as "fixed" 4if it: (1) was not expected to vary significantly
over the range of alternatives congsidered, (2) could not be tied to specific
activities within any of the prescriptions, (3) represented a very small and
insignificant amount of the Forest budget, (4) had insufficient cost records to
support assumptions about when or how much it would vary as different
prescriptions were implemented, or (5) was not related to the production of
outputs and effects which were relevant to addressing the Forest Planning ICOs.
Fixed costs were a component of the budget estimates and present net value
calculations for each alternative.

2. Costs Congidered to be Variable Across Alternatives

All other costsg were classified as "variable". These costs were tied to the
implementation of activities within a Management Area Prescription, and were
expressed as costs per acre or costs per unit of output. Variable costs were
analyzed in FORPLAN or some form of spreadsheet.
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In general, FORPLAN contained all of the variable costs associated with
implementing multiple use vegetative management activities, and the road
construction and reconstruction costs incurred to complete transportation
gystems. Table B-IV-2 depicts the variable Forest Service costs that were
included in FORPLAN and contributed to its calculation of PNV for alternative
multiple use timber harvest scheduling solutions.

Table B-IV-2 FORPLAN Variable Costs

FORPLAN Cost Category Variables Cost Range
Activity

Site preparation
Fuels management slope

working group

existing vs regen stands | $246-1647/acre

Reforestation working group

natural vs artificial $188-412/acre

Cultural treatments

Precom thin slope

working group $359~406/acre
Release none $101/acre
Fertilization none $65/acre

Road system costs

Local roads drainage

slope

existing vs regen stands $70-886/acre
Collector roads unroaded status

slope $957-1647

Sale prep costs

Commercial thin none $11.78/MBF
Final harvest none $8.71/MBF

Costs reflected in
timber price

Logging cost none $112/MBF
Haul/maintenance drainage
slope $12~27/MBF

Conversion of sale prep and timber prices and costs from MBF to MCF produced
variation by working group and diameter.

As an example, Table B-IV-3 shows the amount of these costs expected to pertain in
FY88 to the No Action alternative. This table lists the categories of costs which
were derived from FORPLAN for subsequent alternative evaluation. These categories
were also used for comparison of the alternatives with the maximum PNV benchmark.
Additional categories of costs were used in the comparison of the other
benchmarks. Since Version I of FORPLAN does not easily track its activities by
individual category, some of these elements were combined into broader FORPLAN
cost categories during the alternative formulation and analysis phase of planning.
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Table B~IV-3 Actual Variable Costs

Approx. Cost
In No Action
A C T I VvV I T Y D E S ¢C R I P T I 0 N I|Alt (for FY88)

Timber (excluding engineering):

Timber Inventories $ 235,000
Timber Planning 16,000
Input To Timber Sales by specialist 740,000
{such as visual or wildlife input)

Timber Sale Preparation 1,952,000
Timber Sale Administration 1,170,000
Reforestation, TSI, Genetics 2,636,000
Improvements To Resources by Timber 1,047,000
Subtotal For Timber {excludes roads) $7,796,000

Engineering (related to timber sales):
Timber local road design, survey,

and construction $3,299,000
Timber roadless area arterial/

collector road costs 259,000
Upgrade locals to arterial/collectors 702,000
Maintenance of all timber roads 1,950,000

Subtotal For Road Costs (for timber only)! $6,210,000

Grand total of FORPLAN variable costs for the No Action
Alternative (Average annual) .« ... e oo s oo seeseeesessssnsases $14,006,000

This shows that an annual total of $14,006,000 was identified as variable timber
and engineering costs related to the current timber program on the Mt. Hood. This
involved 11 general cost categories. In terms of MIH codes, this would have been
further subdivided into more than 20 categories. In order to remain within the
capabilities of Version 1 of FORPLAN, the 11 categories had to be aggregated into
6 types of FORPLAN reporting categories. Continuing with the previous example,
these FORPLAN report categories and the associated costs pertaining to the No
Action alternative are as follows:

B-62




FORPLAN Report Category FORPLAN Report Number Cost As Shown In The FORPLAN
Report For The No Action Alt

Local Road Design, Build Econ Report # 1 $3,299,000
Local Road Upgrade Second Deck Report 2 702,000
Roadless Art/Col Build Econ Report # 5 259,000
Timber Site Preparation Econ Report # 7 b,113,000
Timber Cultural Treatment  Econ Report # 7 3,559,000
Timber Sale Preparation Econ Report # 7 2,074,000

Total FORPLAN variable costs for No Action Alternative $14,006,000

So, the model came up with the same timber and engineering costs related to
harvesting as were budgeted in FY88 for the No Action Alternative. However, the
11 cost categories shown in Table B-IV-2 had to be compressed into 6 categories in
the process.

The TRANSHIP model was used to help determine the least cost transportation
network needed to serve the timber and recreation traffic loadings for each
alternative. Thesge findings were then factored back into FORPLAN cost tables.

Variable costs not associated with timber harvesting were analyzed outside of
these two models with the use of spreadsheets. In the case of recreation, the
capital investment, and the operations and maintenance costs were directly related
to the resulting recreation allocations and projected RVD consumption trends for
each alternative. With non-timber prescriptions being evaluated outside of
FORPLAN, efficiency analysis was a little more cumbersome, sometimes requiring
iterative examinations with both analytical tools. But the spreadsheet gave the ID
Team more flexibility to examine alternative recreation management options for
each alternative. As we further refine the joint production relationships between
timber and recreation, and as we get a better understanding of the economic worth
of recreation, the more desirable it will be to analyze the tradeoffs between
these two important resources in one integrated model.

Range outputs and economics were calculated outside of FORPLAN (but using FORPLAN
timber volumes) for subsequent calculation and analysis of alternative's PNVs.
This was done because economic analysis of the benchmark results disclosed that
range had a relatively ingignificant effect on the Forest's present net worth
{less than 1 percent}) and because the relationship between timber cutting and the
creation of transitory range was more effectively predicted using non-FORPLAN
methods. '

The remaining identified variable costs that were not related to the range and
recreation programs were also evaluated outside of the model. It was evident that
these costs should vary between alternatives. Generally, it appeared that these
activities and their associated costs should vary as a function of land
allocations, timber management activities, resource output levels, or road and
facility development activities. However, due to the very soft data regarding the
per unit costs of many of these activities, and the uncertainty as to the exact
nature of their production relationships, the Team decided to examine them outside
of FORPLAN. Basically, the costs associated with these activities were estimated
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by comparing the amounts of relevant allocations or activity levels in a
particular alternative to the current direction and indexing the projected costs
based on those relationships. Again, as our management accounting databases
improve, and as we learn more about the production relationships of these
activities, 1t would be desirable to incorporate these into one integrated
resource allocation and scheduling model. Fish, water, wildlife, soils, geology,
protection (fire mangement and law enforcement), and miscellaneous monitoring and
overhead expenses were included in the PNV calculation as variable costs in
addition to timber, recreation, range, and engineering. The following table shows
the decision space related to these other costs.

Table B-IV-l4 Variable Costs Other Than Timber, Engineering, Range, and Rec

Item Range Of Costs Among The Alternatives
(Average Annual, First Decade)
Lowest Cost Highest Cost Difference

Alternative $ MM |Alternative | $ MM

Fish and Wildlife A,D,NC 0.8 1 2.4 1.6
Seils and Water A,NC 0.4 I 1.2 0.8
Geology AF,H,I,NC 0.03 B,C,D,E,G 0.04 0.01
Protection H 0.64 C 2.04 1.4

Miscellaneous Monitoring
and variable overhead

costs H 2.13 C 5,82 3.69

These costs do not include input to timber sales. Input to timber sales appears
in FORPLAN. As noted in Table B-IV-2, the FORPLAN report for Alternative A
(without MMRs) showed approximately $740,000 for FY88 specialist input. This also
does not include monitoring costs. The $3,500,000 includes monitoring costs.

This also does not include KV and BD funds. KV and BD are included in FORPLAN
(part of the $1,047,000 shown in Table B-IV-2).

"Protection" includes approximately $1,526,000 for FFF (non appropriated funds for
fighting forest fires) and $54,000 for fuels treatment. The backbone protection
organization is included as a fixed cost (see Table B-IV-1).

Miscellaneous costs are estimated as 18% of the total variable (non-fixed) amount
of an alternative's budget. This pays for monitoring and such variable overhead
items as computer systems, personnel staff, etc., Documents are available in the
Supervisor's Office documenting the derivation of this estimate.

By summing the "Differences" on the previous table, it is noted that $7.5 MM is
the maximum spread in the budget that could possibly be attributable to the
aggregation of "other" variable costs.

The spread between the overall budget for the meost costly alternative and the

least costly alternative was $24.34 MM, or more than 3 times the possible spread
due to the costs other than timber, recreation, and range. It is concluded that
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the aggregation of these "other" variable costs accounted for less than s third of
the total variation among the alternatives' total budgets.

D. Benefits Considered for Economic Efficiency Analyses

Resource outputs to which dollar values were assigned in FORPLAN constitute the
priced benefits included in the present net value calculations. Like all of the
costs included in the analyses, those benefits incurred during the 150 year
planning horizon were incorporated in the PNV calculations. They include both
market and assigned values.

The market values congtitute the unit price of an output normally exchanged in a
market after at least one stage of production, and are expressed in terms of what
people are willing to pay as evidenced by market transactions. Nonmarket
(assigned) values constitute the unit price of a nonmarket output not normally
exchanged in a market at any stage before consumption, and thus must be imputed
from other economic information (FSM 1970.5). They are valued in terms of what
reasonable people would be willing to pay (above participation costs) rather than
go without the output. In either case, their values are theoretically commensurate
and appropriate for inclusion in PNV calculations. The resources for which dollar
values were estimated on the Mt. Hood consisted of timber, range, commercial fish,
water, and developed, dispersed, and wildlife oriented recreation.

Timber was the only resource for which market prices were used in FORPLAN., All
other priced benefits were analyzed with electronic spreadsheets outside of
FORPLAN. As discussed earlier, this sometimes required some iterative analyses
between FORPLAN and the spreadsheets to ensure that in fact the solution for an
alternative reasonably approximated the most economically efficient set of
prescriptions and outputs to achieve the cobjectives of a particular alternative.

Evaluation of alternatives also considered non-priced benefits. These are outputs
for which there is no available market transaction evidence and no reasonable
basis for estimating a dollar value commensurate with the market values associated
with the priced outputs. In these cases, a subjective qualitative value must be
attributed to their production. Conceptually, the addition of the non-priced
benefite to PNV is used to derive the net public benefits (NPB) associated with
each alternative.

The provision for many of the non-priced benefits is achieved by applying
constraints to the production of priced outputs (ie. such as timber harvesting
constraints in FORPLAN). These constraints usually result in a decrease in the PNV
of the priced outputs to which the constraints were applied. Subjective judgments
are then necessary in assessing whether the benefits of producing the non-priced
cutputs exceed the opportunity costs associated with producing fewer priced
outputs. If a PNV tradeoff induced by the provision of a non-priced output is
Jjudged acceptable, then a positive contribution to NPB has resulted. This
tradeoff analysis is described for alternatives in Section VIII.

1. Timber

Timber values were expressed in terms of dollars/MCF paid at time of harvest.

All calculations were performed in terms of constant 1982 dollars. Also, since
most of the source data was expressed in terms of dollars/MBF, it was necessary to
convert these to dollars/MCF in FORPLAN.
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Calculation of stumpage prices began with mill values. These were provided by
Region 6, and were based on Timber Sale Statement of Accounts for the Mt. Hood
National Forest covering the period of April, 1977 through September, 1983.

Values for each sgpecies sold are presented in the table below. Weighted values
were calculated for each FORPLAN Working Group based on the species harvested from
that working group in calendar year 1980 sales. These are also shown in the
table.

Table B-IV~-5 MT., HOOD NATIONAL FOREST TIMBER VALUES PER MBF

Mill Value

Species

Douglag~fir $352
Noble fir $271
Western hemlock $269
Western larch $265
Ponderosa pine $250
Western White Pine $245
Grand fir $222
Englemann Spruce $215
Subalpine fir $206
White fir $196
Red alder $185
Cedar $184
Lodgepole pine $139
Working Group

Douglas~fir $330
True fir $254
Associated species $253
Pine/ocak $303

Based on work done at the Pacific Northwest Forest and Range Experiment Station,
lumber selling price diameter relationships were used to develop diameter specific
lumber selling values. Since none of the source data was diameter specific,
assumptions had to be made regarding the average diameter of trees sold for each
species during the period for which the data sources covered. The diameter
specific values and costs were then developed based on diameter class relative
indices for lumber selling values. Price variation by diameter class was
introduced into FORPLAN economics tables, using five diameter categories:

1. commercial thinning diameters

2. mninimum regeneration harvest diameter

3. average regeneration harvest diameter for small condition class
L. average regeneration harvest diameter for large condition class
5. diameter at age 250

Logging costs for analysis area groups were deducted from mill values to determine
stumpage prices. These costs introduced further variations (as described
previously). Finally, stumpage prices were converted from value per MBF to value
per MCF usging conversion factors based on working group and diameter,
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2. Range

The range outputs represent the amounts of forage permitted to be grazed and is
measured in units of animal unit months (AUMs). AUM values were calculated as the
value of the marginal product of an AUM in the production of a marketable animal.
The Forest Service entered into a cooperative agreement with the USDA Economic
Research Service to develop livestock enterprise budgets for each National Forest.
The Range Budget Approach was used for this analysis. Because Forest AUMg are not
actually priced in a free competitive market, the calculated price is an estimate
of market value. First, returns from all ranch products were determined. Then, all
costs of production were subtracted. The remaining returns plus the cost of the
Forest Service permits became the residual value of the AUM. This residual value
of an AUM to ranch livestock production is comparable to conversion surplus timber
values. Based on the information provided in the RPA 1985 Program analysis for the
DEIS, and a Regional Office Memo (2340, 9/30/83), the AUM value for the Mt. Hood
National Forest in 1982 dollars is $11.04.

3. Water

The water outputs represent the amounts of culinary (domestic, municipal) water
guality maintained and is measured in units of acre feet of water (AF). The
principle used in applying a benefit value to an AF is that value is given only to
that portion of the water on which dollars are directly spent to either improve or
maintain its quality. In the situation where watershed support dollars are spent
as part of the cost of producing another output (e.g., timber sale volumes) the
prevention of water quality degradation is not captured as a direct benefit since
it is an associated cost. However, the water volumes associated with these costs
are in fact kept at a maintained level and are not degraded. Those areas and
related volumes that may be of good quality but which the Forest Service spends no
dollars to directly improve or maintain - are also not included., This does not
imply that the remaining water volumes are not used or do not have value., Those
volumes of water that are the direct result of water quality improvement and/or
maintainance Forest Service expenditures are assigned a value assumed to be equal
to the marginal utility of the last increment of water in the lowest value
consumptive use, which is irrigation. Irrigation is traditionally the lowest
value in the western United States. Based on the information provided in the RPA
1985 Program analysis for the DEIS, and a Regional Office Memo (2340, 9/30/83),
the value for maintaining the quality of water produced on the Mt. Hood Forest in
198249611ars is $0.20 per AF. This value was developed from a study by Frank, et.
al, —

L, Commercial fish

The wvalue of $1,050 per thousand pounds of commercial fish was derived from
National Marine Fisheries Service data. The Forest Service Wildlife and Fisheries
Staff provided a 3-year average value adjusted to the 1982 base year. One value
for commercial harvest of anadromous fish was calculated for each Region. The
commercial fish values were adjusted to provide RPA values consisting of market

4/

=’ Frank, Michael D. and Bruce R. Beattie. The economic value of irrigation
water in the Western United States: an application of ridge regression.
Technical Report 99, Texas ALM University, 1979.
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value at dockside less the private costs of haul. The private haul costs were
estimated from studies that have been conducted at the University of Washington
and in Region 10 (Alaska).

5. Recreation

The non-wildlife related recreation and wilderness cutputs represent the amount of
use consumed on the Forest and are measured in terms of recreation visitor days
{RVDs). The wildlife related recreation use is measured in terms of wildlife and
fish user days (WFUDs). The values used for these priced outputs were derived
directly from the 1985 RPA program assessment. This discussion is a summary of the
write-up found in Appendix F the 1985 RPA DEIS.

The Resource Evaluation Group at the Rocky Mountain Forest and Range Experiment
Station conducted an extensive literature search to develop the 1985 activity
values for recreation. Benefit values for recreation, wilderness, and wildlife
activitieg/were developed from recent travel cost models and contingent valuation
research. In~service and academic specialists reviewed the research and
activity values and adjusted the initial values to achieve methodological
consistency to apply them to regional conditions. The values represent total
willingness to pay for an additional recreation site, herd unit, or wilderness
area. The RVD values by recreation activity that were generated by this study can
be found in Table F.4 of the 1985 RPA DEIS,.

For program evaluation purposes, these values were subsequently adjusted downwards
because:

~= The travel cost method represents a total willingness-~to-pay. Other resource
values in the RPA evaluation represent market price or value of the marginal
product. Conseqguently, the willingness-to-pay values were adjusted in an
effort to make the recreation values more compatible with values used for
other resource outputs.

== The travel cost method estimates values on a site-by-site basis. The method
does not address the question of whether regionally or nationally a given
quantity of RVDs will, in fact, be consumed if that price were changed.

~= It is believed that the travel cost studies are typically done at higher
gquality sites, do not take into account substitutes to individual sites, and
do not accurately measure trip length; conseguently, values from these studies
may be on the high side when applied to average situations on a region-wide
basis.

In response to the first concerns, the values were adjusted based on the
relationship between the proportion of recreation provided by the Forest Service
and estimates of an average nationwide demand elasticity for outdoor recreation.
It is estimated that nationally, roughly a 5 percent increase in price will result

5/ Loomis, John and Cindy Sorg. A Critical Summary of Empirical Estimates of the
Values of Wildlife, Wilderness, and General Recreation Related to National Forest
Regions. Rocky Mountain Forest and Range Experiment Station, USDA Forest Service,

1982.
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in a 1 percent decrease in quantity demanded.6 It is also estimated that in

1982 the Forest Service provided 7.5 percent of all ocutdoor recreation.
Consequently, it is roughly estimated that there will be a 5 percent decrease in
price for each percent of the 7.5 percent Forest Service market share or a total
decrease of 37.5 percent for clearing the market. Therefore, the initial
willingness~to~-pay values were reduced 37.5 percent for use in comparing resource
allocation choices. '

These values were expressed in terms of the recreation opportunity spectrum (ROS)
activity categories in accordance with the way they were developed and tracked
during the process of analyzing alternatives. The resulting values are as follows:

Table B-IV-6 1985 RPA Recreation Benefit Values (1982 §)

ROS Type: Non-Wilderness Value($/RVD)
Primitive (STD) 11.25
Semi~Primitive Non-Motorized (STD) 13.25
Semi~Primitive Motorized (STD) 12.13
Roaded Natural (STD) 9.38
Rural (STD) 8.47
Urban (STD) 11.38
Wilderness Value($/RVD)
Primitive (STD) 17.50
Semi~Primitive Non-Motorized (STD) 17.50
Wildlife & Figh Value($/WFUD)
Big Game 30.00
Nongame 25.00
Resident Fish 15.00
Other Game 19.00
WL/F REC (8TD) 21.00

In accordance with guidance from the Washington Office and the USDA, only standard
(STD) levels of service/costs/benefits were considered.

6/ Lewis, Robert C 1977, "Policy Formation and Planning for Outdoor Recreation
Facilities." Pages 62-69 of Qutdoor Recreation - Advances in Application of
Economics"” by Jay M. Hughes and R. Duane Lloyd, USDA, Forest Service, General
Technical Report W0-2.

B-69




V. SOCIAL AND ECONOMIC IMPACT ANALYSIS

A, Overview of socioeconomic conditions

The following is a summary of the Mt. Hood National Forest Socioeconomic
Overview, which is available at the Forest Supervisor's Office.

A "forest influence area”™ was delineated to assess current social and economic
conditions and to estimate potential changes. The influence area is the
geographic area where the majority of forest resources such as recreation,
timber, water, range, and wildlife are first used and where public concern is
concentrated. Clackamas, Hood River, Multnomah, and Wasco Counties comprise
the forest influence area for this analysis (see map). Note that exclusion of
Washington County from the influence area means that only part of the City of
Portland is included. This division facilitates the input-output analysis
performed by IMPLAN as this model only deals with discrete counties {(as
described in Part C).

Eight counties form a secondary influence area: Marion, Columbia, Washington,
Jefferson, Lane, Linn, Skamania (WN}, and Clark (WN). While this Secondary
Influence Area is affected by the Forest, linkages are guite weak and affect
only small sectors of the population. Socio economic impacts of forest
management are difficult to quantify and are of questionable importance to
these areas. For these reasons, the analysis of effects will concentrate on
the four county influence area.

The 1980 population of the forest influence area was 842,126 persons. This is
almost thirty three percent of the State's population. Fourteen percent of the
area population lives in rural settings; the remainder in urban settings, a
considerably lower proportion than the State average.

Over the last fifty years there has been considerable population growth in the
area surrounding the Forest, with population increase concentrated on the west
side. The Portland Standard Metropolitan Statistical Area (the SMSA includes
areas outside of the primary influence area) grew to 1.2 million in 1980, a
22.5% increase over 1970 and a 50% increase over 1960.

Multnomah County was the only part of the area which did not have significant
net growth during the 1970's., Despite rapid growth in east county communities
such as Gresham, the county'’'s high population density (1305 per square mile)
and urban character discouraged net population growth, as people seeking
suburban and rural lifestyles out-migrated from the urban core of the county.
Growth of small cities in eastern portions of Clackamas and Multnomah Counties
is the result of spreading influence of the Portland Metropolitan area.
Planning surveys in Estacada, Molalla, and Sandy indicate a growing number of
residents commuting to work in Portland.

On the east side of the Influence Area, Hood River and Wasco Counties lost
population between 1960 and 1970. However, since 1970, these counties have
experienced significant population growth as employment opportunities increased
(primarily in The Dalles and Hood River).
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Figure B-2

SOCIOECONOMIC INFLUENCE AREA
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In 1970, age distribution of the Influence Area was relatively uniform with a
high proportion of the population over U5 years of age or under 15 years of
age. The influence area is overwhelmingly white and of northern European
extraction. Population figures reveal enclaves of minority population,
primarily in Multnomah County, ag? to a lesser extent in southern Wasco County,
and the upper Hood River Valley.

Population projections indicate that by the year 2,000, the influence area will
increase by 350,000 persons to total 1.2 million, with an average annual
increase of 3.2 percent. The population of the influence area i1s expected to
remain centered around the Portland Metropolitan Area with suburban and rural
Clackamas County absorbing most of the additional population. Hood River and
Wasco Counties are expected to gain in population, although not as rapidly as
the west side counties.
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B. Social Assessment

The influence area includes regional distribution and commercial centers
{Portland, The Dalles) with Portland situated at the crossroads of the region's
highway, rail, and river systems. This west side urban area has a large base
of manufacturing firms including several "high tech" industries. The influence
area also contains highly productive forest and agricultural lands, with wood
products, grain and fruits providing considerable economic strength. In
addition, the influence area contains magnificent scenery and a variety of
recreational opportunities, which are a powerful attraction to tourists and in
some cases, new industries.

While the influence area has a strong economic base, economic growth has not
been evenly distributed. Growth is concentrated in west side urban and
suburban areas such as western Clackamas County and to a lesser extent larger
east side communities. Rural communities and unincorporated areas remain guite
dependent on the forest products and agriculture industries for employment.

For several communities in the influence area, mill operation is the main
generator of business. Loggers, mill workers, local business and governments
all depend on the revenues generated by product outputs of a local mill. Where
economic conditions dictate cutbacks or closure, there is seldom any warning
and little opportunity to prepare for the crisis. Retail and service
businesses and public agencies lose revenue and further layoffs occur.
Dislocated workers must choose between "waiting out" the cutback and seecking
other employment.

The conseguences of unemployment may go far beyond loss of income. Layoffs
affect a persons sense of self; who they are, what they do, their relationships
with others, and their plans for the future. Evidence indicates that
employment loss leads to a variety of social disorders. Various indicators of
social dislocation have been used to track this factor, including increases in
alcohol consumption and child abuse. While the severity of these social
problems depend on the individuals and communities involved, it is safe to say
that some influence area communities will be severely impacted by declining
wood products employment.

An examination of community attitudes, lifestyles and related characteristics
must recognize the variety of sociceconomic conditions extant within the
influence area. Each identifiable group of communities will be discussed
separately.

Both economic and social conditions are described in the community discussion
below. Impacts of management alternatives on local communities must be
assessed against this backdrop. Area-wide quantitative economic effects have
been evaluated using the information developed in Part C of this Section.
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*
1. The Portland Metropolitan Aresa

The Portland Area is the largest distribution center in the northwest and the
19th largest in the nation., It is a major northwest manufacturing, trade, and
finance center. Chief manufacturing employers include instruments, machinery,
fabricated metals, and food processing.

Portland's status as a trade center is made possible by its location at the hub
of ground and water transportaton, with two major highways, a deep water port,
and the Columbia River as transportation routes. In 1981, Portland waterborne
exports amounted to 10.5 million tons of goods (primarily grain, forest
productsmi?nd imports reached 2.5 million tons (primarily oil, automobiles,
metals). In the ﬁaye year, over 100,000 people were employed in retail

and wholesale trade.™

Finance, insurance, and realty are growing employers in Portland, with

two dozen banks offering services through 250 banking offices. Manufacturing
provides a proportionately smaller share of the metropolitan areas employment
than it has in the past, declining from 21% of total employment in 1972 to 19%
in 1982. The proportion of direct employment in lumber and wood products
industries has declined from 2.4% to 1.3% during the same period.

Future growth will likely occur in trade, tourism, convention, and service
industries. Growth will be facilitated by interregional and international
transportation facilities, banking capabilities and perceived livability of the
area.

Population of Portland city proper is 368,000, while the Portland SMSA has a
population of 1.2 million. Portland's population has grown rapidly through the
1970's primarily due to in-migration by people attracted to the areas job
opportunities and quality of life. Metropolitan areas have expanded with the
population and several outlying communities have a substantial "bedroom"
population of people who commute to jobs in the central city. Income levels
are higher than the State average but there is considerable disparity in income
and standard of living. Black, Indian and Asian people are generally much
poorer than the white majority. As with many cities, Portland has both wealthy
suburbs and decaying inner city neighborhoods.

The Metropolitan area uses both local and regional government structures.
Public services and government regulations (such as zoning) form an extensive
and complex network. People tend to become involved in issues through
organizations or interest groups, rather than as individuals. Public interest
is relatively high regarding some issues, particularly water quality, land use
planning, environmental quality, schools, and recreational activities.

E 2

All statistics in this section are for the Portland Standard Metropolitan
Statistical Area which includes parts of Clackamas, Multnomah, Washington, and
Clark (WN) Counties.
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Portland area residents have a sense of ownership with regard to the Columbia
Gorge, Mt. Hood, Bull Run, the Clackamas, and Sandy Rivers and the west side of
the Forest in general. Predominant recreation activities include driving for
pleasure, downhill and cross country skiing, hiking, camping, hunting, fishing,
and snowmobiling. Winter sports have grown faster than other activities in
recent years.

Another Forest-related activity that has increased in popularity is cutting
firewood. While this growth has occurred throughout the influence area, the
City of Portland accounts for a significant volume of use and attendant
problems connected with urban users. The increase in wood consumed has also
exacerbated pollution problems in Portland.

Conservation groups in the Portland area have been actively involved in Forest
issues for many years. Primary concerns include wilderness and roadless areas,
wild and scenic rivers, old growth habitat, threatened and endangered species,
and ski area development. Timber industry groups {(both labor and management)
are also very active., Their chief concerns are timber supply, management
practices, and availability of sales to small mills.

2. Clackamas County, East Multnomah County service and wood products centers

Clackamas County has a strong and diversified economy, particularly in the
northwest urban area, but smaller communities in eastern and southern Clackamas
County are still tied to resource based employment. 25% of county employment
ig in manufacturing, one third of which is in forest products and paper
manufacturing. The county has a labor force of 176,000 which is expected to
increase by 77,000 by the year 2000. Close to half of these workers commute
out of county {Portland) to work. The county has a total of 60,400
non-agricultural jobs, and major industrial areas include Wilsonville and
Milwaukie, with smaller manufacturing centers {(mostly sawmills) in Molalla.

The Forest industry payroll was $17 million in 1976.

West side communities have been significantly affected by the growth of
metropolitan Portland. Traditionally dependent on logging and wood processing,
these areas are diversifying economically. Their location on the fringe of the
metropolitan area has led to dramatic increases in population in recent years.
Many new residents are seeking a combination of rural lifestyles and urban
amenities. Population increases have been greatest in areas adjacent to the
metropolitan area. In Sandy and Estacada, a significant portion of the work
force commute to jobsg in the metropolitan area (15% for Estacada).

Growth has brought new people into communities which had previously experienced
little change. The lifestyles, occupationsg, and education level of these new
residents are different from the more homogeneous social patterns of the past.
New residents tend to have more formal education, more mobility, smaller
families and a high proportion of these people work in white collar
occupations.
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Demand for eduction, health, and social services are increasing with
population., Family size, education and income levels are changing with the
spreading metropolitan influence, particularly in Sandy, Estacada, and
Molalla. These communities are beginning to experience problems common to
urban areas such as crime, traffic congestion, and pollution. This is creating
conflicts between long~term residents and new residents who came to the area
for its small town rural amenities. Paradoxically, new residents tend to

be more interested in roads and services and are willing to organize and pay
for such improvements. Some long-time residents resent these improvements for
the additional taxes and government structure that they bring.

Westside rural communities tend to use those areas of the Forest closest to
their communities. Sandy residents tend to use the Mt. Hood area, and Estacada
residents frequent the Clackamas River drainage. Some families use the Forest
to extend their income by fishing, hunting, and woodcutting. Commercial
woodcutting, river guide services, and other business uses are growing.

There is a sense of having to share the Forest with outsiders from the
metropolitan area. This feeling is exacerbated by supply limits on campsites
and firewood. Forest Service regulations are often seen as an unnecessary
burden on local Forest users.

There is congiderable concern over timber harvest levels, with many residents
opposed to non~timber designations (such as wilderness) of Forest land. This
view is by no means universal in the community.

Forest Service Ranger Districts are highly visible in the communities. They
are an important source of local ewmployment, and are recognized for their
influence on the communities.

4. The Mt. Hood Corridor

The Mt. Hood Corridor is a collection of small communities along Highway 26 in
northeast Clackamas County. There are 6,500 residents, over half of which
(58%) are seasonal. Population growth is rapid, with a projected population of
15 to 20 thousand by the year 2000. Growth is fueled by the areas proximity to
recreational opportunities as well as urban amenities.

The corridor was originally logging country, but as private land was cut over,
employment shifted to service and recreation. Considerable employment is
generated by recreation and tourism. Three ski areas generate 40% of the
community's commercial activity. Businesses (other than ski resorts) are
generally 8?%}1‘ with 103 commercial enterprises; 90% of which employ less than
six people.~—' Most commercial activity is along Highway 26 in a "strip"
development pattern.

With the exception of a growing commuter population, most people work in jobs
related to recreation and service. Many people alternate between a summer job
and a winter job. Pay is low and work is seasonal in most recreation related
jobs. This type of employment is expected to increase as the Portland
metropolitan area grows in population.
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The community is polarized about growth. Many business interests and property
owners are "waiting for the boom" in land values as inevitable growth occurs,
Many younger and middle-aged residents are against unplanned growth or in some
cases, any growth at all,

Population pressure from the spreading Portland Metropolitan area has created
recreation demand problems. Winter recreation is centered on five ski areas,
all of which are reached via Highway 26. The highway is increasingly congested
on winter weekends.

There is considerable concern about forest management among corridor
residents. Many residents feel that clearcutting in the corridor will hurt
business, property and scenic values, or damage water guality. The Forest
Service sends timber sale plans to twenty organizations in the area. Problems
associated with the private/public land interface are expected to continue as
the corridor population increases.

4. The Columbia Gorge

Despite its proximity to the metropolitan area and its status as a major
transportation corridor, the Gorge remains qguite rural in character.
Employment is primarily limited to mill jobs in Cascade Locks and Bridal Veil,
dam maintainence work in Bonneville, and some service jobs connected with the
highway. Some ii?idents commute to jobs out of the area. Taxes are high

($30 per $1000) and land for development is limited by topography and
adjacent public lands.

There is a feeling of independence among Gorge residents, perhaps engendered by
the rather harsh weather conditions and the sense of isolation created by the
topography. The one thing that seems to unite the "strung out" communities in
this area is a strong attachment to the beauty of the Gorge. This was a
driving factor behind recent legislation creating the Columbia River Gorge
National Scenic Area.

Summer use has increased significantly in the Gorge. Developed camping areas
are heavily used and these trends are predicted to continue.

A National Park Service study in the late 1970's proposed an area from the
Sandy River to Maryhill as a National Scenic Area managed by the Park Service.
The study was quite controversial and numerocus groups and individuals expressed
their point of view. Since that time, the USDA Forest Service has been
identified as the agency responsible for the proposed Scenic Area. The Oregon
and Washington congressional delegations have identified the management of the
Gorge as the top Northwest environmental issue for the 1985-86 congressional
session. The main point of controversy for Gorge residents appears to be one
of local control versus Federal control, with most residents favoring the
current pattern of mixed private and Forest Service ownership.
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5. Hood River County

This county has an agricultural base with over 1Sl§?ousand acres in orchards
and an annual harvest worth 37.9 million dollars.™ Fruit, nuts, livestock
and hay lead agricultural production. Employment in this industry tends to be
unskilled and seasonal, with employment peaking in July. A substantial portion
of total employment is in food proceié}ng {fruit and nuts), with a seasonal
peak of approximately 450 employees. The upper Hood River Valley has
experienced significant growth.

Water from the Forest is important for both iiﬁ}gation and residential use.
Forest products mills employ over 400 people. The industry is second only
to agriculture as an employer. The Mt. Hood National Forest is a major
supplier of logs for these operations. 54% of the total county road budget
comes from Forest Service in lieu payments. Recreation is primarily a seasonal
employer in this county, with two ski areas using 350 wgayers at peak season
and accommodating an estimated 350,000 skiers per year.—' Residents also

uge the Forest for recreation and woodcutting.

Residents take pride in the scenic and rural character of the valley. There is
gsignificant controversy over growth and development, particularly with regard
to second home and recreation development., As with many agricultural and
forest products communties, people feel that the land is for work and not for
play. Expanding recreation and commercial businesses are seen by some as
providing economic diversity. However, many local people feel such development
will threaten the quality of life in the area.

Trends indicate that eastside rural communities will continue to rely heavily
on agriculture and wood products. The reliance on the industries creates high
seasonal unemployment (the highest average unemployment in the State) and
attracts a seasonal influx of migrant workers (average of 1,145 farm workers in
July and 110 workers in May) which in turn engenders some resentment among
local workers. Most of the seasonal workers are Hispanic.

6. Wasco County

Wasco County's economy is based on agriculture, wood products and
manufacturing. The Dalles dominates Wasco County, in terms of population and
economic activity. It is a center of trade in the Mid-Columbia region and has
substantial employment in food processing (approximately 300 employees at peak
season) and until the recent aluminum plant shutdown, there was significant
employment in primary metals. The Columbia River provides access to shipping
and hydroelectric power while the remainder of Wasco County provides
agricultural products for processing and shipping.

Grain and cherries are the main products, with substantial ET}BS of livestock
adding to gross farm sales of 39.6 million dollars in 1982.%=' Wood products

are a substantial portion of the economic base in Wasco County and several
small communities owe their existence to this industry. The sawmill in Maupin
employs 90 people.

B-78




Change has been relatively slow in Wasco County. Rural Wasco communities are
growing slowly, but remain dependent on timber and agriculture as an employment
base. Maupin is a local center of manufacturing, tourism and trade with some
tourist-oriented business, due to the proximity of the Deschutes River. Tygh
Valley, Wamic and Pine Grove are strongly dependent on forest products
employment, with 90% of Pine Grove's work force so employed. The Friend area
and Dufur are agricultural in character, and grazing is an important use of
adjacent forest lands. People in rural Wasco County are generally opposed to
rapid growth, have strong feelings of independence, and feel that local control
is important. There are few minorities in the area.

Rural Wasco County is oriented toward the Forest in terms of irrigation water,
community watersheds, log supplies, grazing, woodcutting, and recreation. The
Forest Service is a significant source of employment in the Dufur and Pine
Grove areas. There is considerable interest in Forest decisions affecting
timber supply, range resources, and employment. The Forest also contains The
Dalles watershed, the primary drinking water source for The Dalles.

7. Warm Springs Indian Reservation

The Warm Springs Indian Reservation involves 640,000 acres located on the
southeast side of the Forest. The Confederated Tribes, led by a Tribal
Council, direct the use of commonly owned lands and businesses (mill, resort,
etc.). It is an economic, social, cultural and political unit. Tribal members
receive dividends from profits and can be allotted land.

The Confederation is active in providing education, health and social

gservices. There has been signifﬁg?nt population growth, particularly from 1950
to 1960, and in the last decade.==' Population growth was caused primarily by
expansion of tribal employment opportunities. The majority of the population

lives in or near the community of Warm Springs on Highway 26.

The economy is diversifying, but still isg highly dependent on wood products,
recreation, and fishing. Almost 60 percent of the reservation is forested
land., Tribal members enjoy fishing and hunting, and there is a resurgence of
interest in traditional activities such as root digging and huckleberry
picking.

Forest products operations on the Warm Springs Reservation provided 36% of
total employment and 82% of (1973) Reservation income. Interest in ranching
and allotments in rural areas is increasing.

Direct reliance on the Mt. Hood National Forest is minimal because the Tribal
Confederation can operate totally on its own resource base. However, the
Forest and the Confederation do have common concerns about the anadromous
fishery, wildlife management, transportation, and fire. One high elevation
area on the reservation adjacent to the Forest is being considered for harvest,
road building and possibly, ski area development. Tribal members vary in
opinions on this and other land management issues. The differences are based
on conflicting values and attitudes of traditional and nontraditional
lifestyles. People are concerned about timber management, fish runs, housing
and employment.

B-79




C. Economic Impact Analysis

1. Employment Trends

Oregon has historically relied on the wood products industry as a mainstay of
the economy. While wood products are still Oregons major industry, recent
trends indicate that the long periocd of growth in employment for this industry
is over. From a peak of 86,400 workers st?59wide in 1951, wood products
employment has declined to 65,000 in 1984.=/ The same trend is apparent in
the Mt. Hood influence area.

While the recent decrease in demand for wood products brought about by an
overall economic slump will not be permanent, a variety of factors are
contributing to a longer term decline in both total volume processed and total
wood products employment. Capital substitution and technological advances have
taken their toll: between 1950 and 1970 the number of employees required to
produce a million board feet of lumber declined from 8 to 4; in veneer plants
it fell from 14 to 8 per million square feet; and between 1958 and 19791
employees per thousand tons of paper produced dropped from 5.1 to 1.4,

In addition to the decline in employees per unit of output, there has been a
decline in total demand for Oregon wood products. Rising fuel costs and low
raw material EQ?tS have increased the advantage of Canadian forest products in
U.S. markets.— Proximity to market and cheap labor have enabled southern
producers to capture east coast markets. Demand has been hurt by high interest
rates for home construction and a tightening of various mortgage subsidy
programs. The trend toward smaller families has also impacted new home
construction.

Supply problems have also increased. Private lands are nearing the end of
their supply of merchantable timber, and a temporary shortfall is expected
until second growth plantations become available for harvest. Raw material
costs have been rising as logging moves to steeper and more remote areas.

While periodic recession and expansion is a fact of life in the United States
economy, many influence area communities are especially sensitive to
fluctuations in the nation's economy. Historic dependence on wood products
have made the influence area's economy somewhat of a roller coaster ride as the
fortunes of small one-industry towns rode on the highly cyclical housing
market. The Oregon wood products industry had experienced rapid growth through
the late 1960's and early 1970's when the 1974 recession reduced employment to
76,000. This recession was followed by a rapid upturn in 1975. Employment
peaked at 90,600 in 1979, and by January of 1982, had fallen to 65,300
enployees.

Economic fluctuations and changes in the wood products industry have combined
to produce high unemployment in the industry and at least one large mill in the
Influence Area has closed for periods of a year or more, with several others
reporting extensive employment cutbacks. Current trends may force further
cutbacks and closures.
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Although agriculture and forest products are still important tce the influence
area economy, a variety of other employment bases have expanded in recent years
{trade, finance, services, insurance, realty, printing and publishing,
electrical machinery)}. This expansion has been especially pronounced in urban
portions of the influence area. The expansion of the number and kind of
commercial enterprises tends to stabilize employment and is therefore
encouraged by State, County and local Governments.

For example, while the wood products industry declined in its share of total
Oregon manufacturing employment, the so c?}led high technology industries have
gone from 15% to 22% of total employment.~’ Various service industries have
experienced similar grog}h (18.2% increase in service and miscellaneous jobs
between 1977 and 1981) = with tourism a leading component of this growth.
This is a particular interest to influence area communities since the average
visitor to Oregon spends 16% of his or her time in the Portland/Columbia Gorge
area and 16% of theig/time in the central Oregon area which includes Wasco and
Hood River counties.* Some of the communities where tourists spend their
money (average $427 per trip, per party) are areas where wood products and
agriculture employment are declining.

While service industries and tourism are not economic panaceas, they
diversify the economic base, and alleviate the hardships created by
fluctuations in the wood products industry.

2. Impact Analysis

Impacts of alternatives on employment and income in the Forest influence area
were estimated using input-output analysis. IMPLAN was used to perform the
economic impact analysis for the DEIS. IMPLAN is an input-output model software
program on the Univac computer at the Fort Collins, Colorado Computer Center.
The structure and use of IMPLAN is summarized here. Complete documentation is
available in the IMPLAN User's Guide, USDA Forest Service, Systems Application
Unit, Land Management Planning, September, 1983,

Economic input-output (I-0) analysis is a procedure for describing the
structure of interindustry dependencies in a regional economy. The region, in
this case, has been defined as Clackamas, Hood River, Multnomah and Wasco
counties. I-0 analysis is based upon the interdependence of the production and
congumption sectors of the economy for the region being studied. Its
foundation rests on the concept that industries must purchase inputs from other
industries, as well as from primary sources {(i.e., natural resources), for use
in the production of outputs which are then sold either to other industries or
to final consumers. Thus, a set of I-0 accounts can be thought of as a
"picture" of an impact areas economic structure at one point in time. In this
case, the point in time is 1977. This structure is represented as a
mathematical transaction matrix of buyers and sellers in the economy.

The proposed output levels associated with each alternative are represented as
changes from the current levels of final demand for these outputs in the IMPLAN
model. The resulting production requirements needed to satisfy these changes
in final demand and the flow of industrial inputs and outputs can then be
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traced via the I-0 accounts to show the linkages between national forest goods
and services and the impacts on the different industries composing the regional
economy. Through mathematical matrix manipulations, the estimated direct,
indirect, and induced impacts of changes in outputs to final demand can be
evaluated. The impacts that concern most people in the local influence area
are those dealing with the changes in employment and personal income.

The IMPLAN model has a data base consisting of: (a) a national level technology
matrix, and (b) a file of estimated activity levels for total gross output, 6
final demand components, 3 final payment indicators, and employment estimates
for 466 industrial/business sectors. The national level technology matrix is
based on a 1972 Department of Commerce I-0 model that was converted to an
"industry by industry" basis and updated to 1977.

The county level information is based on a 1977 data set constructed by
Engineering Economics Associates of Berkeley, California. Utilizing the
national technology matrix and the control totals for Clackamas, Hood River,
Multnomah and Wasco Counties, a data reduction method is employed to develop
the input-output table for the economic impact area. The method used exploits
the property of "openness" displayed by smaller regional economies when
compared to the National economy (Richardson, H.W. 1972}. Smaller regional
economies exhibit much greater tendencies to import and export goods and
services than does the national economy. Therefore, they are more "open" than
the national economy. Based on the assumption that trade balances are the
principal difference between national and regional purchase patterns {(i.e.,
industry production functions are identical but regional imports and exports
make local inter-industry transactions different), the supply-demand pool
technique for data reduction was adopted.

Once this step was done, the resulting 301 sector input-output model of the
1977 local economy was compared against alternate sources of information
regarding employment by sector in order to verify its 'reasonableness'. An
important characteristic of the Mt. Hood four-county model is the inclusion of
a large metropolitan area. The inter~industry linkages of such large areas are
less open than a small community and the multiplier effects of changes in
activities are more pronounced. The impacts occurring in Portland overshadow
those coccurring elsewhere. The model is valid only for the entire influence
area, and results should not be applied to individual counties or communities.

For each alternative, the I-0 model was used to translate proposed changes in
resource output levels from their current levels of production into changes in
employment and income for the Forest Influence Area. An intermediate step in
this process was to equate the changes in the respective resource outputs to
changes in final demand expenditures by sector.

Final demand expenditures are different from the values used in the PNV
efficiency analysis (discussed in Section III). The PNV efficiency analysis
examines only the market value of the raw material that leaves the forest. In
the case of timber outputs, this would be the stumpage values. On the other
hand, final demand expenditures represent the dollars spent by the ultimate
consumer at the point of final consumption. The point of final consumption is
the gsector from which the ultimate consumer purchases a product, or the sector

B-82




beyond which the output is exported from the region. For example, the point of
final consumption for an output of timber might be in the construction sector
because the timber is used in the construction of a house which a consumer may
purchase, However, if the timber is exported following processing at the
sawmill, the point of final consumption is the primary wood processing sector.
By identifying the final consumption point, the transactions of all industries
involved in processing the output are considered.

The modeling of economic impacts was based on the proposed changes in resource
output levels between each respective alternative and the output levels upon
which the current economy is based. These changes were used as input to the
I-0 model and it, in turn, would provide the estimated direct, indirect, and
induced impacts on jobs and income. The analysis was performed using response
coefficients which indiciated the changes in jobs and income produced by a
change in one unit of output.

Table B~V-5 presents the units of output for each resource, and the total jobs
and income response coefficients that would result from an output change of one
unit for each resource. For example, roughly 350 MMBF of sawtimber has
historically been harvested on the Forest annually. If an alternative proposed
to change this by 100 MMBF, a potential change of 1,246 jobs and 27 $MM in 1982
dollars could be realized in the local economy after all direct, indirect, and
induced effects are accounted for.

Chapters II and IV of the DEIS present the details of the anticipated socio
economic impacts associated with the implementation of each alternative. In
particular, Table II-3a displays the estimated impacts associated with each
alternative for the first, second, and fifth decades. As indicators of the
relative effects of alternatives on community economies, IMPLAN is a useful
tool. Caution is urged in treating IMPLAN estimates as absolute numbers of
jobs or income. The model incorporates significant assumptions relating to the
national technology matrix and ten year old data. Second and fifth decade
estimates are particularly suspect.
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Table B-V-5 EMPLOYMENT AND INCOME RESPONSE COEFFICIENTS BY RESOURCE

IMPLAN Per Million Units Response Coefficients
Income Employment
Units MM$ /MM Units Jobs /MM Units
Variable By
Alternative
Motorized Disp. Rec RVDs 32.1713 1845,28
Non-Motorized Disp. Rec.| RVDs 24,7316 1513.14
Big Game Hunting WUDs 20.0340 1614.16
Small Game Hunting WUDs 24,1784 2008.31
Freshwater fishing FUD's| FUDs 20.5284 1732.10
Non-Consumptive WUDs 55.8279 hsho .12
Lumber and Wood Products BF L3257 15.30
Pulp and Paper BF .0253 1.12
Livestock AUMs 9.39 615.91
Coho/Silver Salmon LBs L8145 79.37
King/Chinook Salmon LBs 4. 3492 397.12
Salaries, F.S. $ L6486 36.96
Other Govt. Expenses and
payments to counties $ .7396 38.61
Constant in All
Alternatives
Canoeing RVDs 4, 2844 4,080.26
Waterplay RVDs 12.3496 986.42
Picnicking RVDs 8.9500 Thly 02
Downhill Skiing RVDs 110.8671 11,520.04
VIS RVDs 37.2362 3,272.26
Rec. Cabins RVDs 3.6803 304.34
Camping RVDs 4.o431 319,21
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3. Returns to the U.S. Treasury and Local Governments

In addition to expenditures generated by goods and services produced from Forest
resources, the Forest Service makes payments directly to counties that contain
National Forest lands. These funds are paid to the State of Oregon which
distributes them to the county in which they originated. These funds are often
referred to as the 25% fund.

Payments to counties are based on returns to the Federal Treasury and were
estimated based on anticipated receipts for goods and services. These direct
payments in turn generate indirect and induced effects included in IMPLAN
analysis.

Returns to the U. 5. Treasury and payments to local governments were estimated
by multiplying FORPLAN outputs by unit values which were derived from returns
and payments generated by the fiscal year 1981-84 Forest programs.

L, Conclusions

In general, alternatives which emphasize commodity outputs tend to produce the
most jobs, income, returns to the U.S. Treasury, and payments to local
governments. Recreation accounts for the most employment and income in total,
but doesn't vary significantly between alternatives. The management of the
Forest in terms of recreation varies considerably between alternatives, but the
number of estimated recreation users does not. Timber receipts are by far the
greatest source of returns to the U.S. Treasury and payments to local
governments.

With regard to lifestyles and social organization, different groups will be
affected differently depending on the nature of the alternative being
considered. Commodity oriented alternatives tend to do well with regard to
maintaining the economic aspects of the social structure in the area. Increased
supplies of timber, in particular, provide the where~with-all for the local wood
processing industry to respond to regional and national markets, which in turn
means more relatively higher paying jobs. To the extent that some communities
are more dependent upon the wood products industry than others, they will
benefit. In addition, more timber means more revenues to the counties which is
also an asset when it comes to implementing and maintaining public projects in
the local communities, whether they be timber dependent or not. Some
communities are much more dependent on recreation and tourism, however.
Maintenance or enhancement of scenery and recreation opportunities may be more
important to community stability in these cases.

Finances aside, other types of Forest Service decisions can influence the
attitudes, beliefs, and values of Forest dependent communities. Generally,
those groups or communities who view or use the Forest from an amenity
standpoint are positively impacted by amenity-oriented alternatives and
negatively affected by those alternatives with a commodity emphasis. Decisions
regarding whether or not to develop roadless areas for timber harvesting and how
much timber should be harvested at the expense of scenic quality, wildlife, and
other noncommodity types of resources will tend to polarize groups with
different values and pull together groups with common values. The composition
of the groups may change with regards to different issues.

Almost all groups and communities can adapt to slow changes in their
environment. However, rapid and dramatic changes in the way the Forest is
managed are likely to result in broad levels of social disruption.
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VI. ANALYSIS PRIOR TO DEVELOPMENT OF ALTERNATIVES

A, INTRODUCTION

The analysis process included compiling data and using the FORPLAN model to
analyze it. Analysis of the alternatives was the final step in the analysis
process presented in this Appendix. It is described in Sections VII and VIII.

Prior to using the model at all, analysis was performed to determine what data
should be used in the model, and how it should be used. These steps were
generally reviewed in the first four sections of this Appendix.

This section of the appendix describes preliminary analysis performed using
FORPLAN. It includes examination of:

The effects of major assumptions, policies and discretionary constraints

The maximum physical, biological and economic production potentials of
single resources or sets of resources

The potential to resolve issues and concerns

The relationships among management activities designed to achieve different
resource objectives

The tradeoffs associated with choosing to produce different market and
non-market goods

The range of opportunities within which management alternatives may be
developed.

Further discussion of findings related to the production potential of the
Forest has been described in the Analysis of the Management Bituation. This
document was completed in March, 1985. It provides the information required by
36 CFR 219.12(e).
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B. MINIMUM MANAGEMENT REQUIREMENTS (MMRS)
The following discussion is expanded upon in Appendix G.

36 CFR 219.27 sets forth the "minimum specific management requirements to be
met in accomplishing goals and objectives for the National Forest System.
These requirements guide the development, analysis, approval, implementation,
monitoring and evaluation of forest plans." The complete list of Minimum
Management Requirements {MMRs) is presented here. The method of incorporating
each MMR in the analysis has been indicated, and is described following the
table.

Minimum Management Requirement Method of Incorporation

219.27(a) Resource protection

{1) Conserve soil and water resources. 2
(2) Minimize effects of natural hazards. 2
{3) Reduce pest hazards. 1
(4) Protect riparian areas and aquatic resources. 3
(%) Provide plant/animal community diversity. 3
(6) Maintain viable wildlife populations. 3
{7} Conduct project environmental assessment. 1
{8) Protect habitat for threatened/endangered species. 1,3
{9) Designate right-of-way corridors. 1
{10} Construct roads appropriate for use. 1
(11) Rehabilitate temporary roads within ten years. 1
(12) Maintain air quality. 1
219.27(b) Vegetative manipulation
{1) Prescriptions are to meet management area objectives. 1
(2) Ensure adequate restocking of timber management areas. 1
{3} Producing greatest volume or revenue is not necessary. 1
(4) Consider residual trees and adjacent stands. 1
{5) Maintain site productivity. 1
(6) Provide desired results. 1
(7} Be practical in terms of costs. 1
219.27{c) Silvicultural practices
{1} Regulated harvest on suitable acres only. 1
{2} Establish allowable sale quantity (ASQ) under nondecline. 1
{3) Restock within five vears. 1
(4) Cultural treatments may be used to meet objectives. 1
(5) ASQ may be changed as management practices monitored. 1
(6) Even-aged management should protect resources. 1
{7) Consider pest management. 1
219.27(d} Even-aged management
(1) Forest openings are defined by management objectives. 2
{2) Harvest opening size limits. 2
219.27{(e} Special attention will be given to riparian areas 2,3,
219.27(f) Soil and water conservation will be guided by
official technical handbooks 1
219.27(g) Preserve and enhance plant and animal diversity 2,3

1 : Provided by management direction, but not explicitly modeled
2 : Modeled through harvest area scheduling constraints
3 : Modeled by special management prescriptions in selected areas
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1. Rationale
Management Direction

The Forest Plan will provide for meeting all of the MMRs by written management
direction. Much of this is not dependent upon land allocation or scheduling,
which are the variables in FORPLAN modeling. For this reason, these MMRs have
not been explicitly modeled. However, the measurable effects (if any) of
meeting these requirements have been implicitly incorporated into the costs,
yvields and effects of all management activities. Section IV of this Appendix
discusses the development of management prescriptions used in FORPLAN
analysis. The Forest Plan contains a complete set of management direction.
Appendix G provides a description of the process of developing this direction.

Timber Harvest Area Scheduling Constraints (Dispersion)

Other MMEs may be met by making sure that timber harvest scheduling is not
overly concentrated in a particular area at any point in time., This is a
consideration wherever timber is to be harvested.

The planning regulations listed above (36 CFR 219.27(d)) have been supplemented
by standards and guidelines in the Regional Guide with regard to size and
distribution of forest openings created by even-aged timber management:

2-1. Maximum size of openings will not normally exceed 60 acres in the
Douglas-fir forest type and 40 acres in other forest types

2-2. Created openings will be separated by areas that are not openings
that contain one or more logical harvest units

2-3. Openings are no longer considered openings when prescribed stocking
is at least 4.5 feet tall

These guidelines are among those approximated by the timber harvest area
dispersion constraints. The complete documentation of the analysis of
dispersion relationships is described in the Nov. 20, 1984 process paper titled
"Digpersion,"”

Through the use of geometrical techniques involving actual layouts of potential
logging units it was determined that not more than 32% of a previously
unentered area, such as a roadless area which had never been harvested, could
be harvested without violating the regulations or Regional Guide regarding
dispersion. Furthermore, it was determined that the cumulative amount of the
area entered could not be more than 54% by the end of the second decade, 77% by
the end of the third, and not more than 92% by the end of the fourth decade.

If 20% of the area was already cutover then the maximum area accessed was less,
because there are some existing openings which cannot be enlarged. The process
determined that such an area could only sustain 25% more units during the first
decade, a total of 50% by the second decade, 70% by the third, and 93% by the
fourth decade.

B-89




Special Management Prescriptions in Selected Areas

Alternatives will meet some of the MMRs by assigning portions of the Forest to
management that will provide a particular forest condition. The basis for
choosing which areas to be selected and for determining how these areas will be
managed is set out below. Management guidelines provided by the Pacific
Northwest Regional Office are summarized in an accompanying table.

Habitat for Northern Spotted Owls, and Other
01d Growth-Dependent Wildlife Species

The spotted owl represents the many species that use or require "old growth
ecosystems/habitat." The following paper describes the considerations
recommended in the future management of spotted owl/old growth ecosystems
{habitat).

The Oregon Interagency Spotted Owl Management Plan, along with NFMA
interpretations provided by the national and regional Forest Service offices,
resulted in direction that areas designated as spotted owl habitat/old growth
ecosystems of at least 1000 acres be distributed over the Forest on land
capable of producing this habitat/ecosystem. The distribution should follow a
grid pattern with a maximum distance between pairs of different Spotted Owl
Habitat Areas (SOHAs) of 12 miles. A draft supplement to the Regional Guide
regarding SOHAs has since been released. The potential effects of this draft
supplement on the Mt. Hood's DEIS are addressed in Appendix F.

The following process was followed to establish the minimum number of pairs
needed to maintain a viable population. A computer map of the Forest
indicating, in 21.3 acre blocks, stand age and suitability as commercial forest
was used to identify 1000 acre blocks which would provide a minimum number of
pairs distributed over the land capable of producing old growth timber.
Starting at the Forest perimeter the pair locations were distributed throughout
the Forest. Where possible owl/old growth habitats were located on land
presently supporting timber 200 years or older and not suitable as commercial
forest land. If that combination was not possible, the land having the oldest
stand was included. If there was a choice between lands supporting the same
age forest, lands designated as not suitable for commercial forest was
selected. Previously confirmed owl pairs were included whenever possible.

An "old growth ecosystem”" that provides the suitable habitat for spotted owls
could not be adequately defined. Without such a definition, it would not be
prudent to propose timber management goals and objectives. Therefore,
dedication of apparently suitable old growth spotted owl habitat was chosen as
sthe management direction.

Habitat for Pileated Woodpeckers, Pine Martens and
Other Species Dependent on Mature Forest Habitats

Pileated woodpecker and pine marten areas were located by the same process used
for locating spotted owl MMR areas, e.g. priority = suitable habitat on
unsuitable timber acres; suitable habitat on suitable acres; capable land on
unsuitable acres, capable land on suitable acres. The pattern was a H-mile
grid (+ 5-10%) for woodpeckers and a 2-mile grid for marten.
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Unlike spotted owl habitat, "mature forest habitat" used by pine marten and
pileated woodpeckers may be defined with more confidence. For this reason,
management activities to achieve mature forest habitat conditions has been

prescribed.

Riparian habitat

A number of MMR requirements deal directly or indirectly with riparian areas
and/or riparian dependent resources. Protection and special attention of
riparian areas is required by 36 CFR 219.27(a) and 36 CFR 219.27(e).

Protection of aquatic resources is stressed in 36 CFR 219.27(a) as is the
conservation of soil and water resources. Providing, preserving and enhancing
plant and animal community diversity is cited in 36 CFR 219.27(a) and 36 CFR
219.27(g). Strategic application of two riparian area management prescriptions
-~ General Riparian (Management Area B-7) and Key Site Riparian (Management Ares
A9) was used to wholly or partially meet the above listed MMR requirements.

Uenerally speaking, minimum riparian dependent resource requirements are met by
management which emphasizes maintenance or improvement of terrestial and
aquatic habitat diversity. Conditions which are emphasized include:

relatively diverse assemblages of plant communities; multiple canopy layers;
frequent, small openings; ample ground and bank/shoreline; ground cover;
complex aguatic habitats and a diverse, well distributed supply of standing and
down, large woody material. The location, type, extent, duration and/or
magnitude of management activities is intended to maintain these general
conditions over the long term (50 yrs +).

The General Riparian prescription was applied in full to areas associated with
perennial and fish~bearing streams, lakes and reservoirs, and wetlands. These
riparian area types are judged to be closely linked in defining the quality and
condition of aquatic resources (fish habitat and water quantity/quality) and in
providing primary diversity for riparian dependent plant and animal species.
They include aquatic and riparian ecosystems and variable amounts of upland
area which strongly influence their character and function. The actual
location of individual General Riparian areas will be determined based upon
local site conditions (slope, soil condition, vegetative and aquatic habitat
type, etc.) determined as part of normal project planning and reconnaissance
activities.

The Key Site management prescription was applied to a select number of sites
having: outstanding habitat diversity and complexity of riparian ecosystem
types; relatively high natural quality; and noteable capability for the
production of multiple riparian resources. A gstrategic network of these areas
was identified to provide a minimum geographic distribution and representation
of most riparian area types - perennial and fish bearing streams, lakes and
wetlands. Very often each individual area contains complexes of two or more of
these types closely interacting with each other. Selected Key Site areas have
been located on a 1" = 1 mile location map and on 1:12,000 resource photos.
Actual management area boundaries will be defined by site-specific conditions
including slope, vegetative character, etc., during project level field
reconnaissance work planning.
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General Riparian areas will be managed for timber at less than full intensity,
generally on longer rotations. Physical and biological attributes of these
areas commonly reflect conditions most frequently associated with mature and
old-growth timber stand types.

Key Site Riparian areas will not have a chargeable timber harvest. Timber
management activities will occur to the extent necessary to accomplish riparian
management objectives as necessary on individual areas. Management emphasis
will favor natural ecosystem processes associated with each area.

A variety of management options were considered to meet riparian resource

MMRs. Separate management prescriptions for water, agquatic habitat, special
wildlife habitats, sensitive plant species habitats and generalized
wildlife/plant community diversity were explored. Preliminary analysis
indicated a very large number of acres would result by attempting this
individualized approach. This led to exploration of techniques which would
integrate requirements for all riparian dependent resources in one or more
generalized management strategies. This "ecosystem" approach esppeared to be an
efficient alternative. An obvious application was to select a base set of
riparian area types and geographic distribution and to minimize activities
likely to adversely effect their general character and function. Applying no
chargeable harvest to these areas was considered. It was attractive because it
minimized "manageable" disturbance levels and avoided the need to fully
understand or establish threshold of change levels for this array of diverse
and relatively poorly understood areas, Additionally this approach would
merely entail on-the-ground identification of areas and would avoid costly
evaluation, prescription and logging system development associated with timber
management activities.

After careful discussion and review, however, another and final approach was
selected. It avoided chargeable timber harvest only in areas of highest value
and sensitivity to riparian dependent resources. Those areas - (Key Sites) -
were closely evaluated and strategically positioned across the Forest.

0f the remaining riparian area acres, those most closely controlling riparian
resource MMR requirements were identified. This group included perennial and
fish bearing streams, lakes/reservoirs and wetlands. Utilizing an
interdisciplinary process involving disciplines in soils, hydrology, botany,
wildlife, fisheries and silviculture a set of "minimum" conditions was
described for each ripairan area type. Using these desired conditions as a
base, the team identified an extended rotation form of timber management as
consistent. For remaining riparian area types -~ intermittent streams and
seeps/springs -~ a separate set of conditions ensuring the general long-term
integrity of ground cover, slope and stream channel stability, and water
quality was defined. These conditions allowed for full levels of timber
harvest with mitigation measures. These include but are not limited to: area
specific delineation and evaluation during planning; special falling, varding
and suspension requirements: leaving of dead and downed trees, culls and/or
whips; and special fuel management and site preparation techniques.

This tiered approach which emphasizes ecosystem management for all riparian

dependent resources appears to be most efficient and appropriate to meet the
wide range of conditions found on this Forest,
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2. Model proxies

In order to ensure that the minimum management requirements described in the
preceeding section will be met in all alternatives, constraints have been
applied to the FORPLAN model. They fall into the three categories below.

Dispersion of Timber Harvests

Thig information was used in FORPLAN through the use of analysis ares
accessibility constraints. BSince the Level One identifier for analysis areas
delineated drainages, and since the amount of cutover land in each drainage was
known, it was possible to tailor the accessibility constraints to reflect past
harvests in specific drainages. In order to not allow a majority of a
drainage's analysis areas to be harvested after the first decade, scheduled
output constraints were imposed which limited harvests in decades 2 thru 15 to
not more than 32% per drainage. The analysis area accessibility constraints
are as follows:

Table B-VI~1 DISPERSION CONSTRAINTS

DRAINAGE Analysis Area Accessibilty Constraints
{Cumulative By Decade)
Decade 1 Decade 2 Decade 3
1=COLUMB 30% 5l 77%
2=BULRUN 30% 544 T7%
3=WFHOOD 27% 51% 744
L=SANDY 30% 54 7%
5=EFHOOD 284 52% 75%
6=MILECK 23.75% b7.75% 70.75%
7=BADJOR 25.75% 49.75% 72.75%
8=WHITE 26.25% 50.25% 73.25%
9=5ALMON 28.25% 52.25% 75.25%
10=LOCLAK 27% 51% Th4
11=FISHMM 27.75% 51.75% Th.T5%
12=0AKLAK 24 .5% 48 .5% 71.5%
13=HOTCOL 23.5% 47.5% 70.5%
14=COLLOW 25.75% hg.75% 72.75%
15=UPCLAK 24 74y 48.75% 71.75%

4% Rate of Harvest, 250 Year Rotation

Mature timber stands needed to provide minimum viable populations of pine
marten and pileated woodpeckers and species requiring general riparian habitats
will be maintained by managing designated areas for appropriate habitat
characterigstics. Those characteristics that may be readily modeled relate to
harvest unit size and distribution over time, and age of timber stands
maintained in these management areas.

The former is modeled by applying a separate dispersion congtraint to these
areas. Instead of limiting harvests to 30% of the area in a decade, no more
than 4% of selected areas in each drainage may be harvested. Maintenance of
mature and old growth timber in the model has been assured by establishing a
rotation age for these areas of 250 years. The full range ol timber management
intensities is available for the model to select.
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No Regulated Timber Harvest

Land that is needed to provide habitat for northern spotted owls, as well as
selected key site riparian areas, will not be available for regulated timber
harvest, In the model, this option is represented by the Minimum Level
emphasis. This closely approximates the planned management for such areas.

3. Applying the constraints

There are 24,000 acres of pileated woodpecker habitat (not already in SOHAs),
and 20,500 additional acres of pine marten habitat. Approximately 50,000 acres
of tentatively suitable riparian timber land is included.

The Mt. Hood's share of regional targets for spotted owl pairs is 51. They
will require a total of 51,000 acres of suitable owl habitat, of which 31,800
acres for 45 pairs must be taken from land tentatively suitable for timber
production in order to meet spatial dispersal needs of the species. There is
a withdrawl of 5,400 tentatively suitable acres (.8% of Forest total) from
regulated timber harvest in key site riparian areas.

Model constraints were applied as follows:

Analysis Areas Were Subdivided Among the MMRs

GMS was used to overlay the MMRs having a 0% harvest rate proxy {Spotted Owl
and Key Site Riparian areas) on top of those having a 4% harvest rate (pine
martin, pileated woodpeckers, and general riparian areas). In the case of
overlap on a given acre, the 0% proxy was assigned. Areas which were not
overlayed by a 0% or 4% proxy were assigned to the 32% proxy (before the
dispersion constraint was applied). The resulting GMS 0%,4%,32% MMR overlay
map wag then overlayed atop the FORPLAN analysis area map.

A computer program was then employed which translated the GMS data into FORPLAN
analysis area data sets and computed the applicable dispersion constraints.

The result was a data set of analysis areas, each partitioned into proxies in
proportion to the amount of acres of MMRs.

Scheduled Output Constraints Were Applied To The 4% Proxy Acres/Drainage

This was done in order to assure that not more than 4% of the acres in a
drainage assigned to the 4% proxy were harvested per decade.

Prescriptions Were Limited in the Case of 0% Proxy Acres

Since the Spotted Owl and Key Site areas fell under the 0% (no regulated
harvesting) proxy, no harvesting prescriptions were available for these areas,
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Two features of the approach to modeling MMRs are important to achieving
efficiency in multiple-use management. Overlap in the selection of MMRs was an
objective of locating MMR areas for this analysis. Constraints were then
applied which achieved multiple benefits. Compounding of constraints was thus
minimized. Further analysis of MMR congtraints is included in Section VI of
this Appendix.

Areas selected in the modeling process will not be binding on actual management
if greater economic efficiency can be achieved by a better location on the
ground, while still meeting the MINIMUM management requirement. This analysis
was performed with relatively gross data, and site specific analysis should
offer opportunities to improve overall management.




C. BENCHMARKS

Before the FORPLAN model was used in developing and analyzing alternatives, it
was tested for sensitivity to the assumptions and data built into it. It was
then used to analyze the general relationships among resource management
activities on the Forest. This included the exploration of maximum economic
regource use and development opportunities, the capability to produce priced
and non-priced outputs, and the ability to respond to major issues and
concerns.

This understanding of the model and the Forest provided the foundation for the
analysis of alternatives described in the next sections of this Appendix and
Chapter II. Much of the analysis described in this section has previously been
included in the Analysis of the Management Situation.

The process involved the creation of "benchmarks," and the inspection of their
outputs, costs, and consequences. Benchmarks are similar to alternatives in
that they are a combination of land capability, and management practices and
schedules to achieve certain objectives. However, unlike alternatives, it
would usually not be feasible to actually implement them, because they do not
adequately consider issues and concerns, specific geographic locations,
environmental effects, compliance with management regulations, legal
requirements, or other factors.

There are several benchmarks that are required by 36 CFR 219.12 (e). They
include:

Minimum Level: This benchmark specifies the minimum level of management
which would be needed to maintain the Mt. Hood National Forest as part of
the National Forest System. This benchmark was not based on FORPLAN
analysis, and is described in the Analysis of the Management Situation.

Maximum Present Net Value Including Assigned Values: This benchmark
specifies the management which will maximize the present net value of those
outputs that have either an established market price or assigned monetary
value. This Benchmark, #7, is discussed in parts D and E of this section.
It is also compared to alternatives in Chapter II.

Maximum Present Net Value Based on Established Market Price: This
benchmark specifies the management of the Forest which will maximize the
present net value of those outputs that have an established market price.
This benchmark was not based on FORPLAN analysis. The effect of ignoring
assigned values is discussed in Part D of this section.

Current Level: This benchmark specifies the management of the National
Forest most likely to be implemented in the future if current direction is
followed. This benchmark forms the basis for the '"no action" alternative,
which is discussed in Sections VII and VIII.

Maximum Resource Levels: Each of these benchmarks estimates the maximum
capabilities of the Forest to provide for single resource values. The
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major issues and concerns on the Mt. Hood National Forest resulted in the
following maximum resource benchmarks, which are described in Part E:

Timber

Visual Quality

Fish and Water
Wildlife

Roadless Recreation

Other benchmark analysis is conducted to determine the effect of various
assumptions and constraints which will be held constant when alternatives are
developed. These include the effects of minimum management requirements,
restricting timber harvest rotations to the culmination of mean annual
increment (CMAI), and nondeclining flow (NDF) of timber harvest. These are
described in the following section on sensitivity analysis.

If a benchmark appeared to offer a viable opportunity to respond to issues,
concerns, and opportunities, further analysis was conducted to examine it as a
potential alternative. Thus some benchmarks are the basis for alternatives.
Others display too many environmental, fiscal, legal and practical problems in
the analysis and have been eliminated from detailed study. Use of benchmarks
in developing alternatives is described in Section VII of Appendix B.

1. Demand and monetary value

Economic assumptions incorporated into the model have been described in Section
IV. They have not been varied in any FORPLAN runs described here, except for
the examination of price trends and costs in Part D below. FORPLAN benchmarks
do not include assigned values for non-market resources. The contribution of
such resource outputs to PNV has been evaluated separately. It is described in
the later discussion of the effect of assigned values on the analysis (Part D).

2. Constraints common to all benchmarks

All benchmarks described include the following constraints.

Timber management is permitted only on those lands that were identified as
tentatively suitable for such use according to the process described in
Section II. No analysis of possible opportunities for timber management on
unsuitable lands has been undertaken, nor have attempts been made to
gquantify salvage or other nonchargeable volume in any of the benchmark
descriptions presented here.

Other constraints relate to controlling what the model does at the end of
the planning horizon. Harvest in the final period can never exceed long
run sustained yield capacity, and an ending inventory constraint has been
applied in all FORPLAN runs. These provide for enough standing timber
volume after 150 years so that harvest at the long-term sustained yield
capacity can be maintained. The effects of these two constraints have not
been evaluated.

A number of ways to constrain timber harvest flow have heen investigated.
Where departures from nondeclining yield have been evalualed, increases or
decreases in timber volume offered between decades of the plan have been
limited to 25% for the purpose of maintaining some level of local community
stablility.
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D. SENSITIVITY ANALYSIS

The following table summarizes the definitions and purposes of each benchmark
used in analyzing the sensitivity of the model to selected assumptions or
contraints. Using different combinations of these benchmarks, it is possible
to perform a with/without analysis and to identify the effects of the
assumptions or constraints. Narrative comparisons of the benchmarks which
analyze these effects follow the table.

Table B-VI-2 CONSTRAINTS APPLIED IN BENCHMARKS

Number |Objective Function Constraintsg
95% of Non~- Minimum Management
CMAL Decline Requirements Other
#1 Maximum Timber X X None

#2 Maximum Timber

#3  |Maximum PNV X X None
#3a |Maximum PNV X X Dispersion
#3b [Maximum PNV X X Spotted Owls,

Key Site Riparian
#3¢ |Maximum PNV X b4 Woodpecker, Marten,

General Riparian
#3d [Maximum PNV X X None No Price

Trend

#4  |Maximum Timber All
#5 Maximum Timber X All
#5a (Maximum Timber - X All Floor
#5b |Maximum Timber X Floor
#5¢ |Maximum Timber X
#5d |Maximum PNV X Floor
#6  |Maximum PNV X All
#7 |Maximum PNV X X All

Because the purpose of departures is to accelerate timber harvest, all
benchmarks and alternatives that do not include nondeclining flow as a
constraint have maximum timber as their objective function. In ecach case, the
FORPLAN run has been rolled over with a subsequent maximum PNV objective to
ensure that timber has been maximized in the most economically efficient
manner. In the benchmarks, timber has been maximized for the first decade, and
PNV has been maximized for 15 decades.
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A comparison of Benchmarks #5b and #5d4 shows that there is no difference at all
between an objective of maximizing PNV and timber, when the nondeclining flow
constraint is relaxed. This fact should be kept in mind when departure
benchmarks or alternatives are discussed. Though the initial objective is
always maximum timber, the results are not likely to be significantly different
than if it were economic efficiency.

1. Effects of Price and Cost Assumptions

Direction for timber resource values includes an assumption of a 1% real rate
of growth in timber product prices for the next 50 years. There are arguments
supporting price trends that are either larger or smaller than this rate.

Costs and prices are based upon historical data, and future costs and prices
are uncertain. If future timber values are different than those assumed by the
model, or if management costs are higher or lower than estimated, the most
economically efficient allocation of land or federal funds may not occur.

FORPLAN analysis can readily shed some light on discussions of the effects of
assuming particular timber price trends. Sensitivity to changes in the costs
could also be estimated, however it is more complicated than simply changing a
trend parameter. Given the apparent insengitivity of the model to timber price
changes described below, no further specific analysis of costs has been
undertaken. Inferences have been drawn regarding costs from the analysis of
prices.

Underestimating Price / Overestimating Cost

Examination of two benchmarks with the 1% trend may be used to assess the risks
associated with this trend being too low. Effects of lower costs would be
generally similar.

The only difference between Benchmark #3 and Benchmark #1 is the objective
function. PNV is maximized in Benchmark #3 and timber volume in Benchmark #1.
Maximizing timber volume should produce the greatest possible allocation and
investment to timber management, regardless of economic considerations. The
difference between the level of timber harvest achieved in this case and that
associated with the PNV objective represents potential effect of
underestimating value or overestimating costs. The following table makes this
comparison.

Table B-VI-3 PRICE TRENDS

QUTPUT OR EFFECT 1% Price Trend 0% Price Trend
Timber PNV PNV
(#1)  (#3) (#3d)
Acres managed for timber (M) 647 647 647
1st decade MMBF/yr 348 335 329
LTSYC (MMCF/year) 69 66 65
Percent Of Timber Management Area
Managed At Maximum Intensity 99 72 57
Average annual acres, lst 50 yrs.
planting 5912 5023 3836
precommercial thinning 5920 4698 3788
fertilization 4630 2732 2084
commercial thinning 3638 718 194
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The potential increase in first decade and long term timber volume is 3.8%.

The changes appear more significant when measured in terms of actual management
practices. There are more intensive management practices (and consequently
higher costs), especially in the first decade. These are necessary to achieve
the higher level of timber volume. Some amount of relative increase in timber
value would render this intensive management economically efficient. The small
opportunity to increase timber volume indicates that the model is not sensitive
to increases in relative timber value.

Overestimating price / Underestimating cost

The third set of information in the preceeding table is based on an assumption
of no real increase in timber value over time. Increases in costs of producing
timber volume would have a similar effect. The effects are very similar to
changes from timber to economic objectives: management practices for timber in
the first few decades are reduced and consequently timber volume is slightly
lower (1.8%). Again, the conclusion is that the model is not very sensitive to
downward changes in the value of timber.

2. Rotations Constrained to 95% of CMAI

36 CFR 219.12(e) (iii)(C) requires analyses to be conducted, "with and without
scheduling of harvest of even-aged stands generally at or beyond culmination of
mean annual increment of growth." A compariscn will be made here of two pairs
of FORPLAN runs in order to show the differences between establishing the
minimum age of harvest as: 1) the decade when the stand reaches 95% of CMAIL
and; 2) the decade when the stand first reaches merchantable size.

The age at which a stand reaches 95% of CMAI is dependent on timber working
group and site, and timber management intensity. This information is
summarized in the table below along with the age of merchantability, that is
when it meets utilization standards.

Table B-VI-4 ROTATION CONSTRAINTS

Working Group 95% of CMAIL Utilization Standards
High Low High Low

Intengity Intensity| Intensity Intensity
Douglas~fir, high site 70 100 4o 50
True fir, high site 90 120 Lo 70
Associated species, high site 80 100 4o 60
Pine/oak, low site 150 150 50 50
Other species, low site 110 160 €0 10

Runs #4 and #5 identify the opportunity costs of this constraint under a
departure from nondeclining even flow, while runs #6 and #7 make the same
comparison under nondecline. Constraints which provide for meeting minimum
management requirements are present in all four benchmarks. Without MMRs,
first decade volume may be increased by 2% under a departure by relaxing the
CMAI constraint, based on a comparison of benchmarks #2 and #5c¢. Unlike most
other benchmarks, no harvest floor was applied to the departures. As discussed
in the next section, the absence of a floor has no effect on first decade
outputs.
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Effects on first decade timber volume and timber PNV are summarized in the

following table. The difference in long-term sustained yield capacity is the

same as the difference in first decade volume under nondeclining flow.

Table B~VI-5 CMAI VS UTILITZATION STANDARDS

84 MMCF/yr.
1146 MM$ PNV

95% CMAI UTILIZATION STANDARDS
(#7) (#6)
NONDECLINING FLOW 287 MMBF/yr. 288 MMBF/yr.
57 MMCF/yr. 57 MMCF/yr.
1042 MM$ PNV 1049 MM$ PNV
(#5) (#4)
DEPARTURE 427 MMBF/yr. 439 MMBF/yr.

87 MMCF/yr.
1212 MM$ PNV

The increase in first decade harvest volume obtainable by relaxing the 95% CMAI
policy constraint is minimal. Under nondecline, first decade harvest volume is
limited by long-term sustained yield capacity rather than the existing
merchantable inventory. In this case, the shorter rotations are of no
appreciable benefit. Shorter rotations have two opposing effects on long-term
sustained yield capacity. A stand may be entered and volume removed more
frequently, but the volume will be less at each entry than if postponed until
culmination. There appears to be no net change.

In a departure, the major limiting factor may be the constraint applied to
harvest flow between decades (25% in this case -~ and there is no harvest floor)
or other specific management constraints such as the MMRs (primarily dispersion
of harvest units). Other analyses have indicated that dispersion is a major
determinant of departure capabilities (see MMR discussion following). This
would indicate that the only opportunity to increase first decade volume in
this situation is by making additional areas available for harvest in the first
decade. Relaxing CMAI requirements has done this for existing stands between
roughly 70 and 100 years old, yielding a 3% volume increase.

For Douglas~-fir high sites which are harvested twice in the planning period,
the rotation length averages one decade shorter under both kinds of harvest
flow constraints when 95% of CMAI is not a constraint. There are also more
acres managed under the most intensive management. The combination of shorter
rotation lengths and higher investment levels is more economically efficient
than lower management intensity and deferred benefits.

3. Nondeclining Flow Constraint and Harvest Floors

36 CFR 219.12(e)(iii)(C) requires that benchmark analysis be conducted, "with
and without meeting the requirements for compliance with a base sale schedule
of timber harvest." Extensive evaluation of opportunities to increase first
decade timber yields by not complying with a base sale schedule (ie.,
departing) has occurred. Other conclusions may be found in the analysis of
timber supply potential.
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FORPLAN has been used to compare the effects of two different departure
formulations and nondeclining flow. The constraints common to all benchmarks
have been included, as well as those needed to meet MMRs. All of these runs
were constrained to harvests at or beyond 95% of CMAI. The effects of
departing where rotations are governed by utilization standards can be observed
in the table in the previous section (compare #5 to #7 and #4 to #6). The
effects do not differ significantly from the results presented here.

The effects on timber harvest volume and PNV are shown below. A graphic
display of departure opportunities follows.

Table B-VI-6 EFFECTS OF DEPARTURE AND HARVEST FLOOR

Timber Volume Expressed In MMCF/Year

Benchmark ist 2nd 5th Minimum 150 Year
Decade Decade Decade Average
Base Harvest Schedule (#1) 57 57 57 57 57

(Timber PNV = 1042 MM$)

Departure with Harvest
Floor > or = LRSY (#5a) 8h 67 57 57 59
(Timber PNV = 1090 MM$)

Departure with No
Harvest Floor (#5) 84 72 56 26 51
(Timber PNV = 1146 MM$)

Volume in the early decades can be increased significantly on the Mt. Hood by
allowing a 25% departure between decades. The nondeclining flow constraint is
a limiting factor on harvest volume. Under nondecline, it is necessary to
defer harvest of timber that is presently ready for harvest in order to
maintain levels of harvest in the future. The relationship reflects the fact
that timber on the Forest is primarily mature or over-mature. Thirty-eight
percent of this land supports stands of timber that are 200 years old or
greater, and on 60% of the timber is 100 years old or greater.

A harvest floor equal to long-term sustained yield capacity does not limit
first decade volume, but it does limit how long high levels may be obtained.
They are maintained above long-term sustained yield capacity only at the
expense of much lower harvests in later decades. The harvest floor does lead
to higher total volume produced from the Forest. It does so at the expense of
economic efficiency. Benefits are decreased because the volume is harvested
later than where there is no harvest floor. Costs are increased because higher
investments, particularly in planting, are needed to maintain high volumes in
the middle decades.

The harvest floor congtraint becomes non-binding in the first decade when MMR
constraints have been applied, as the display below demonstates. Since all
alternatives and most benchmarks include MMR constaints, a harvest floor of
long~term sustained yield capacity has been included in all decades where a
departure from nondeclining flow has been allowed. This constraint provides a
stable long-term timber future supply. It also has the effect of ensuring that
the long-term sustained yield capacity of any departure at least equals that of
the base sale schedule. This prevents the sacrifice of long-term productivity
for short-term production.
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Table B-VI-6 EFFECT OF HARVEST FLOOR CONSTRAINT

FIRST DECADE TIMBER HARVEST VOLUME AND PNV
EFFECT OF HARVEST FLOOR CONSTRAINT
NO MMRS MMRS
(#5¢) (#5)

NO FLOOR 765 MMBF/yr. 427 MMBF/yr.
151 MMCF/yr. 84 MMCF/yr.
1628 MM$ PNV 1146 MM$ PNV

(#5b) (#5a)
HARVEST FLOOR 531 MMBF/yr. 427 MMBF/yr.
105 MMCF/yr. 84 MMCF/yr.
1428 MM$ PNV 1090 MM$ PNV

L, Constraints Providing for Minimum Management Requirements

The constraints which provide for MMRs have been described in Part B of this
gsection. Their effects are described here. The following tables compare the
benchmarks used in conducting the analysis of the effects of MMRs. Note that
spotted owl and key site riparian areas are combined as they both require
unregulated harvest, while pine marten, woodpecker and general riparian require
mature sawtimber which can be maintained under a regulated timber management
regime with a reduced harvest level. The effects of each group of constraints
on management 1s examined separately. Effects within each group may be
apportioned based on their respective acreages as described in Part B.

It is dimportant to keep in mind that there is overlap of habitats for the
wildlife species that cannot be accurately accounted for separately. As is the
usual case, aggregate effect of all constraints cannot be determined by adding
their separate effects. The aggregate effect is shown by comparing Benchmark
#3, which does not constrain to meet MMRs, to Benchmark #7, which applies all
constraints as a package. All benchmarks included in this discussion have also
been constrained to rotations determined by CMAI and by nondeclining flow.

Table B-VI~7 CONSTRAINT SETS USED IN MMR ANALYSIS

BENCHMARK CONSTRAINT SETS USED IN MMR ANALYSIS
Dispersion Non-chargeble Reduced Harvest
#3
#3a X
#3b X
#3c X
#7 X X X
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Table B-VI-8 OUTPUTS FROM MMR CONSTRAINT ANALYSIS

QUTPUTS /EFFECTS B E N C H M A R K
#3 #3a #3b #3c #7
Area (m acres)
managed for timber 647 647 608 543 516
managed for timber 0 0 0 94 92
and wildlife o o o o o
Total (m acres) 647 647 608 647 608
Annual timber volume
1st decade (MMBE/yr.) 335 332 313 318 287
long term (MMCF/yr.) 66 65 62 62 57
PNV (timber) 1291 1229 1193 1204 1042

Dispersion

Based on the information provided by Benchmark #3a, it appears that dispersion
constraints alone have little impact on the management of the Forest. Where,
like here, there are few other constraints, it is possible to substitute areas
of comparable volume when dispersion limits are exceeded on the areas of first
choice. Timber volume is reduced 1%. Analysis later in this section shows
that the effect is greater under a departure from nondeclining flow.

Value of the timber is affected more than volume (5% reduction in PNV) as unit
costs increase when more expensive sites must be harvested earlier. This is
also indicated by an increase in agency expenditures, even though sale volume
is less. It is further indicated by a shift to less intensive timber
management regimes on about 10% of the sites. This shows up particularly as a
change from planting to natural regeneration methods in the first decade when
less valuable sites are harvested. The magnitude of the rescheduling of areas
for harvest over time is indicated by a shifting of about 150 MMBF/yr. from
Douglas~fir high sites on slopes less than 30% to areas with lower volume
and/or higher costs.

0ld growth is actually eliminated faster because more area is needed to yield
the same volume. Roadless areas are more likely to be harvested in the first
decade because of constraints on the development of other areas.

Spotted Owl Habitat Areas and Key Site Riparian Areas

In Benchmark #3b, 39,000 acres suitable for timber management have been
allocated to non-timber management. Roughly 85% of this is required for
spotted owls, and 15% for riparian areas. The 6~8% reductions in PNV and
timber volume are comparable to the reduction in area available for harvest.
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Pine Marten, Pileated Woodpecker and General Riparian Habitats

The same number of acres is available for timber harvest in Benchmark #3¢ as in
Benchmark #7. Of these, 94,000 are managed jointly for timber and wildlife.
Habitat for the two wildlife indicator species comprises about 55% of this
while the remaining 45% is attributable to riparian areas.

The effects on timber yield are represented in FORPLAN by two constraints.
Initial rate of harvest is limited to 4% or less per decade, and rotation
length for these management areas is assumed to be 250 years. In comparison to
Benchmark #3b, there are more total acres involved, but the per acre effects on
timber management are less, as some timber is still being harvested. The net
effects of Benchmark #3c turn out to be virtually the same as Benchmark #3b.

These constraints for pine martens, woodpeckers and general riparian areas
affect timber volume by lowering long-term sustained yield capacity. This
reflects the predominance of mostly old, slow-growing trees that will be
maintained on these areas. These constraints also ailfect PNV by deferring the
harvest of some of the more valuable timber on the Forest.

Combined Effects of the Three MMR Constraints

The main reason for the overall 14.5% reduction in timber volume is the
provision of old growth or mature timber habitats which will maintain viable
dependent wildlife populations. To the extent that these requirements will be
met in separate areas, the effects will be largely additive. The effects of
dispersion are apparent in changes in locations of timber harvest. Total old
growth available on lands managed for timber has increased 74% by the 10th
decade. Mature timber (100-200 year old) has increased 10% (see table below).

Table B-VI-9 AGE OF STANDS ON TENTATIVELY SUITABLE ACRES AFTER 100 YEARS

Age Benchmark #3 Benchmark #7
100-200 104,000 acres 116,000 acres
200+ 21,883 acres 85,896 acres

The preceding discussion assumes that manageuent is constrained only by
constraints common to all benchmarks plus one or more minimum management
requirements. If there are other factors that result in reduced timber
harvest, the reduction attributable to MMRs will be less. This is generally
the case in the alternatives. Departures, however, represent a situation where
a constraint has been relaxed.
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Effects of MMRs on Departure Capability

A comparison of Benchmark #5a to Benchmark #5b demonstrates that constraints
providing for MMRs have a more pronounced effect when the nondeclining flow
constraint is relaxed. Constraints representing the timber harvest dispersion
component of MMRs are especially limiting on the ability to achieve high levels
of timber harvest in the first few decades. Both dispersion constraints and
rate of harvest constraints for wildlife make much of the standing old growth
timber effectively unavailable in the early decades.

Table B~BI~10 INTERACTION OF HARVEST FLOW AND MMRS

NO MMRS MMRS
(#3) (#7)

NONDECLINING FLOW 335 MMBF/yr. 287 MMBF/yr.
66 MMCF/yr. 57 MMCF/yr.
1291 MM$ PNV 1042 MM$ PNV

(#5b) (#5a)
DEPARTURE 531 MMBF/yr. 427 MMBF/yr.
105 MMCF/yr. 84 MMCF/yr.
1428 MM$ 1146 MM$ PNV

5. The effect of adding non-market (assigned) values

Chapter II, of the DEIS lists discounted benefits and costs by resource group
and alternative. These are the components of PNV. The groups are Timber,
Recreation, Range, and Other (Fish and Wildlife). Of these, only Timber was
modeled. So, the effect of adding non-market values for recreation and "other"
did not affect the FORPLAN solution. It follows that adding constraints (such
as restricting rotations, NDY, etc.) to the FORPLAN model has no effect on
non~market quantities and values. Conversely, decisions related to non-market
values do not effect the model's determination of market quantities, regardless
of which harvest constraints are applied.

As is documented in Section VIII of this Appendix, the additon of recreational
non~market values related to investment decisions. This had nothing to do with
land use decisions being made by FORPLAN relative to timber lands.

Decisions related to adding or not adding non-market values for Range and

"Other" did not significantly affect total PNV: Range and "Other" non-market
decisions had less than 1% effect on PNV,
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E. RESOURCE ANALYSIS

This section describes how the model was used to evaluate the opportunity to
respond to major issues and concerns. Six benchmark runs have been included,
Findings will be discussed in separate sections below. The following table
summarizes the outputs and effects of these benchmarks. The "Public Issue
Groups" and "Indicators of Responsiveness" are described in Chapter I of the
DEIS. All of these Benchmarks were constrained by MMRs and the policy of
non~declining flow.

Table B-VI-1 SUMMARY BENCHMARK QUTPUTS & EFFECTS
(N.E. = Not Estimated)

PUBLIC ISSUE GROUF B B N C W M A R K T B W g
Max PNV | Max | max | Max | Max | Max
Indicators of Responsiveness (hssigned| Timber fwitdiife| Visual | Fish &] Unroaded
vatues) | 1 jQuatity | water | Areas
ISSUE 1: TIMBER | | | | |
! ! ! f |
ASQ, Green (MMBF/decade) . . . 2870 | 3040 | 1140 | 2070 | 1300} 2460
TPSQ (MMBY /decade) . . . . . . 3630 | 3830 | 1h70 | 2650 | 20301 3110
LTSYE (MMOF/decade). . . . . . 565 | 599 | 288 | 437 | 281} [iY:28
| | ] | |
ISEUE 2: FISH HABITAT AND | | | | !
WATER QUALITY | i | ! |
! | ! | |
Aquatic Habitat Stability Index 2.7 | 2.7 1 w.E. | N.E. | NLoEL] NLE.
Acres Mansged. . . . . . . . . . 82,800 | 166,300 [166,300 [166.300 | 284.800] 166,300
I ! | I |
ISSUE 3: WILDLIPE | { | | |
| | | | |
Acres of Old Growth after 50 Yrs| 225,300 | 180,000 l4ok, 000 [288,000 | 346,000] 261,000
Acres OF Young Growth . . . . . 112,300 | 87,600 | B6, 100 | 69,500 | 43,200( 76,400
! | | | |
ISSUE 4:  RECREATION | i 1 | |
| | ! | !
Naturally Appearing Viewsheds . 5 4 5 | ‘[ 22 | i 10
Siightly Altered Appesring . . . [N 4] { . 2h | | [
| | | ] I
ISSUE  5: UNROADED AREAS { | | | |
| | | | {
Avess Unrosded after 15 Years. . [ o | 10 | .5 | 10} 10
Arems Unroaded sfter 50 Years. . 0| o { [ 3.5 | o | 10
| I 1 | |
ISSUE 6: COMMUNITIES | ] | | |
! | | | |
Payments to Counties. . . . . . 9 | 10 § 4| 7! 5 | 8
Change in Employment i { | { |
(Number of Jobs) . . . . . . . « 700 | o« 900 |- 3,300 |- 1,200 |- 2,300 | - hoo
| | | | |
ECONOEICS | | | | {
! | | I !
Average Annuasl Costs During The i | } | i
First Decade ($MM/Year) . . . . 21 31 | 23 | 24 | 19 | 25
Timber PNV Components ($MM): { | | } |
Piscounted Benefits . . . . . . 1.43% | 1,436 | 554 | 1,009 | 7ok | 1,208
Discounted Costs . . . . . . . 371 Lus { 27% | 266 | 170 | 321
Net = Timber PNV . . . . . . 1,042 1+ g91 i 279 1| 744 | 34 | 88
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Constraints applied to the following resource benchmarks include, unless
otherwise specified, the following common benchmark constraints:

Timber harvest on tentatively suitable timber lands only
Ending inventory constraint

Long~term sustained yield link

Maximum variation of 25% in harvest volume between decades
Rotations constrained to equal or exceed 95% of CMAI

. All Minimum Management Requirements

.,  Nondeclining harvest flow

0y -

-

~} ON\JT W N

1. Timber Volume

FORPLAN readily provides information on timber production potential when the
Maximize Timber objective function is used. The following table provides
examples of timber that could be produced in the first decade under different
sets of consgtraints.

Table B-VI-11 OVERVIEW OF TIMBER SUPPLY POTENTIAL

First Decade
Benchmark Constraints Timber Volume (MMBF/yr.)
2 Constraints 1-4 783
{above)
5¢ 2 + 95% CMAI 765
5b 5¢ + Harvest Floor 531
5a 5b + MMRs 427
7 5a + NDF 304
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Purpose:

The particular focus of the maximum timber benchmark is to identify the
opportunity to meet demand for commercial wood products by providing a
nondeclining even flow of timber, while meeting Minimum Management
Requirements. The results of this benchmark meet the requirements of 36 CFR
219.12(e){(1){(ii). They are discussed in further detail below, and are compared
to those of Benchmark #7, where the objective function is Maximum PNV,

Objective Function: Maximize timber yield in the first decade,
then maximize PNV for 150 years

Constraints: Common constraints 1-7

Table B-VI-12 COMPARISON OF BENCHMARKS TM AND 7

Benchmark TM Benchmark #7

Acres suitable for timber 608,000 608,000
Proportion managed at max. int. 894 409
Timber PNV 991 MM$ 1042 MMS$
Annual budget (lst decade) 31.3 MM$ 27.3 MM$
TSI acres (50 yr. annual avg.)

Planting 4956 3257

Precommercial thinning 5606 3883

Commercial thinning 3145 Lo1

Fertilization 3762 2160
First decade annual volume 353 MMBF 287 MMBF
Long term sustained yield 60 MMCF 57 MMCF

The only difference between these two benchmarks is the objective function. On
the same land base, a different set of timber management intensities and a
different harvest schedule have been selected to maximize timber volume, as
opposed to maximizing economic efficiency. More intensive timber management
regimes are selected to increase timber volume. This results in more cultural
practices, especially in the first decade. Though timber volume can be
increased, it is at the expense of present net economic value as the
incremental volume costs more than it is worth., The increase in timber
production achieved through higher investments affects amenity resources less
than would the utilization of more land area to achieve the same results.

Differences in costs of timber management result in higher budget
expenditures. Changes in harvest scheduling also result in higher costs where
higher timber volumes are found on sites with higher development costs.
Harvest in such areas would be more often postponed where the objective is
maximizing economic efficiency. Such areas would include unroaded areas and
steep slopes. More roads are constructed in the first decade to maximize
timber, and more sediment is produced.
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2. Unroaded Recreation Opportunities

Purpose:

A critical issue in National Forest management has been the rate of development
of unroaded portions of the forests. The Oregon Wilderness Act of 1984
formally added 134,900 acres of the Mt. Hood to the National Wilderness
Preservation System. In addition to the areas on the Forest now classified as
wilderness, there are 130,000 acres of land that are sufficiently free from
development that they have been identified through an inventory process as
having special recreational value if maintained in their existing condition.
Conmplete descriptions of the remaining non-wilderness roadless areas on the Mt.
Hood National Forest may be found in Appendix C.

Though they are available for development, these areas could also continue to
be managed as roadless and thereby supply a different kind of recreational
experience than they would if developed for timber management. A benchmark
analysis has been performed to determine the outputs, effects, costs and
benefits of retaining all inventoried roadless areas in their present condition
while managing the remainder of the Forest in an economically efficient manner.

Objective Function: Maximize PNV for 150 years

Constraints: Common benchmark constraints 1-7
Road congtruction and timber harvest will not be allowed in any
area identified as roadless.

Results: The 130,000 acres of Forest land being managed for roadless
recreation will provide approximately 4.7 MMRVDs/year in the first decade.
This amount will increase to about 8.3 MMRVDs annually by 2035. The types of
recreation opportunities provided will generally be considered to be primitive
or semi-primitive non-motorized, which are those in the shortest supply.
Allocation of this land to this type of use will also benefit other resources.

In order to not subject any of the roadless areas to chargeable harvesting,
91,400 acres have been removed from the timber base. The table below
summarizes the proportion of each working group on the Forest that is unroaded.

Table B~VI-13 AMOUNT OF WORKING GROUP THAT IS5 UNROADED

DF-HIGH TF-~-HIGH AS-~-HIGH -LOW
18% 25% 2% 10%

The predominance of the true fir working group suggests that the productivity
of these areas is lower than average. Timber volume has been reduced 14% from
the economically efficient levels indicated by Benchmark #7. PNV has been
reduced 10%. The costs of obtaining the timber volume are higher because of
the additional road construction necessary and the fact that the terrain is
generally more steep and operating conditions more difficult in the areas that
have not yet been developed. A further analysis of the trade-offs between
management of timber and dispersed unroaded recreation in presently unroaded
areas, beyond that provided by FORPLAN, may be found in the Analysis of the
Management Situation,
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3. Managing the Scenery of the Forest

Purpose:

The maintenance and enhancement of the scenic quality of the forest is a
significant issue on the Mt. Hood. One of the reasons for this is the high
level of recreation use and the Forest's relationship to a large nearby
metropolitan area. Another reason is that forest users utilize the visual
resource to interpret the management of the forest. When landscapes which
people are familiar with are visually altered, they perceive the changes as
positive or negative, depending on how well it "fits" with their expected
image. Certain landscape units, or viewsheds, have been effectively off limits
to management activities such as road building and timber harvest because the
local publics are very sensitive to such activities in these places.

In accordance with 36 CFR 219.12(e)(1){(ii), an analysis has been undertaken to
determine the maximum potential to provide scenic values. The FORPLAN model
has been used as part of this assessment, particularly in relation to the
effects on other resources of managing for visual quality.

Objective Function: Maximize PNV for 150 years

Constraints: Common benchmark constraints 1-7
Viewshed management constrained as described below

The unique feature of this benchmark is that the allocation of land to
different types of timber harvest activities is guided by a visual resource
inventory. A visual guality objective has been established for all areas on
the forest based on visual variety class and sensitivity levels. This process
was more fully described in Section III of this Appendix. In Benchmark VQ, all
of these identified visual quality objectives will be met. In most cases,
meeting such objectives does not require the elimination of other management
activities such as timber harvest. However, five particularly important
viewsheds are placed in an unregulated harvest category. These viewsheds are:

Columbia Gorge, Highway 26 West, Highway 35, lower Clackamas River, and Lost
Lake.

For modeling purposes, there are four levels of timber management emphasis:

Table B-VI-14 LEVELS OF TIMBER MANAGEMENT EMPHASIS

Emphasis Model Proxy

OWLRIP Unregulated harvest only

250R0T </= 4% limit to harvest area per decade, 250 year rotation
125R0T </= 8% limit to harvest area per decade, 125 year rotation
GENFOR Harvest limited only by dispersion MMRs
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The following table shows how inventoried visual quality objectives were
translated into model constraints.

Table B-VI-15 MANAGEMENT EMPHASIS FOR VQOs

vao Emphasis
All Preservation®* OWLRIP

Foreground Retention
Foreground Partial Retention 250R0T
Medium Ground Retention

Foreground Modification
Medium Ground Partial Retention 125R0T
Background Partial Retention

Medium Ground Modification
Background Modification GENFOR
All Unseen Areas & Maximum Modification

* Also included are the five most critical viewsheds on the Forest described
above.

Results:

The change in land allocation from the maximum PNV benchmark is summarized
below.

Table B-VI-16 LAND ALLOCATION DIFFERENCES BETWEEN BENCHMARKS 7 AND VQ

Benchmark
#7 vQ
OWLRIP 39 95
250R0T 92 210
125R0T 0 166
GENFOR 516 176

A feeling for the overall impact of visual quality constraints can be gained by
looking at the increases in area of land allocated to more restrictive timber
management in this benchmark relative to Benchmark #7. There is a total of
340,000 acres where timber volume may be expected to be reduced or eliminated.

This benchmark provides for meeting or exceeding the Visual Quality Objectives
recommended by the Visual Resource Inventory. This would constrain the
management of other resources sufficiently to allow the viewsheds associated
with all of the primary and secondary travel routes and use areas to retain or
partially retain their landscape character. Including the wilderness areas,
28% of the forest would be natural appearing and another 25% would be only
slightly altered. This would provide benefits to both the public and the land
manager because the Forest users would generally have the impression that the
forest is being managed with a great deal of care and concern for the
resources.
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This is accomplished by extending the average rotation age on 31% of the
tentatively suitable acres, and allowing only unregulated harvest on 9% of the
suitable acres. Timber volume is reduced by 28% to 207 MMBF/yr. in the first
decade. By the fifth decade this increases to 222 MMBF/yr. (44 MMCF/yr.).
This increase in volume available for harvest over time indicates that under
this set of constraints, long-term sustained yield capacity is not limiting
harvest in the early decades. The additional constraints that establish
maximum rates of harvest have more of an effect on volume in the first few
decades than the extended rotation constraints have on long-term sustained
yvield capacity. It eventually becomes the factor that limits first decade
harvest.

Another characteristic of this benchmark is reduced timber management
intensities (investment options within the emphases described above}. In the
short run there is a reduction in the amount of planting, precommercial
thinning and fertilization, and in the long run there is a prevailing shift
towards more extensive silvicultural prescriptions. It is likely that
deferring the benefits of cultural practices through extended rotations renders
these practices no longer economically efficient.

As a by product of management to meet visual quality objectives, more old
growth timber will be maintained for use by wildlife. After 40 years there is
17% more available than in Benchmark #7. Development of roadless areas may be
accelerated, however, because much of the area they include is not seen by most
Forest users.

Ly, Hebitat for Wildlife

Purpose:

There are three substantial public issues related to the management of wildlife
habitat on the Mt. Hood National Forest. They are the maintenance and
distribution of old growth, protection of threatened and endangered species,
and providing diversity of habitats. All three may be addressed by managing
portions of the Forest to retain old growth values. Diversity, however, also
necessitates managing to maintain some level of all habitats that the Forest is
capable of providing. A second objective of this benchmark is to provide as
much area as possible in a grass-shrub stage, defined as stands less than 20
years old. A benchmark has consequently been developed that focuses on both
old growth and seral habitat management,

Objective Function: Maximize Timber for 50 years,
then Maximize PNV for 150 years

Constraints: Common benchmark constraints 1-4, 6-7
Rotation constrained by utilization standards
Additional constraints to maintain wildlife habitat
characteristics, as described below
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All existing old growth will be managed to maintain its present condition,
which means there will be no regulated harvest. For modeling purposes, old
growth has been defined as any timber stand which exceeds a certain age. These
ages depend on the location of the stand.

Table B-VI-17 OLD~GROWTH CLASSIFICATION

Location ' "0ld Growth" gonstraint Age
EAST SIDE DRAINAGES 150 years

W. F. Hood River

E. F. Hood River

Mill Cr.

Badger Cr.

White River
WEST SIDE DRAINAGES 200 years

Columbia River

Bull Run River

Sandy River

Salmon River

Lower Clackamas River

Fish Cr.

Oak Grove Fork

Hot Springs Fork

Collawash River

Upper Clackamas River

#
In analyses of old growth elsewhere in this document, stands of timber

are counted as "old growth" when they reach 200 years old, regardless of
location.

All of the pine/oak habitat type (24,000 acres) will also be managed for its
wildlife resources, primarily turkey and silver gray squirrel. This represents
an additional 16,000 acres of otherwise suitable timberlands that will not be
available for regulated timber harvest. The remainder of the Forest is
available. Creation and maintenance of forest openings by timber harvest is
facilitated by the emphasis on harvest of timber during the first 50 years
combined with the short rotations.

Results: Protection of existing old growth removed over 300,000 suitsble acres
from the regulated timber base, which is about 45% of those that were initially
available. The area withdrawn for all reasons in this benchmark constitutes
the following proportions of each timber working group.

Table B-VI-18 OLD-GROWTH BY WORKING GROUP IN BENCHMARK

Douglas-fir 437
true fir 56%
associated species 6449
pine/oak 100%

The lesser impact on the most productive timber type is probably the result of
having been the most frequently harvested in the past and, therefore, more of
it is already in second growth than any other working group.
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The remaining area managed for timber is harvested substantially before
culmination of mean annual increment is reached. For example, on Douglas~fir
high sites, which still predominate the timber management area, the most common
rotation length is 60 years. In Benchmark #7, the average rotation length is
about 100 vears on these same sites. As a result of the short rotations, much
of the area managed for timber is less than 20 years old at all times. A
minimum of 70,000 acres in this age group is reached at the end of the planning
horizon.

Timber harvesting will be programmed to benefit early seral stage vegetation
for appropriate management indicator species, primarily elk and deer, by
providing the desired quantity, quality, and distribution which optimize
habitat conditiong. High expenditures for habitat improvement would be made
including fertilization, seeding, planting, and road use constraints. At least
four times the current habitat improvement expenditures would be needed to
maximize the wildlife habitat quality and distribution. Most of these
improvements would be on acres other than old growth. The intensive habitat
enhancement would resgult in about a three~fold increase over the habitat
improvement acres needed to address BPA requirements.

Managing for maximum wildlife in this way would most fully meet the public's
demand for old growth for wildlife habitat as well as for cultural
fulfillment. These same old growth acres would strongly address the wildlife
issue concerning threatened, endangered, and sensitive species. Wildlife and
plants listed as sensitive would receive the maximum maintenance of presently
suitable habitat. This is best demonstrated by the high number of spotted owls
that would be maintained.

Opportunities to produce commercial timber volume on a regulated basis are
foregone on the area that is not available for timber management. The
reduction in timber volume from the most economically efficient level is
substantial: 60% in the first decade, and 50% in the long run. This
difference is also attributable to the fact that much of the best timber
producing area available is not presently old enough to yield commercial
volume,

Commercial volume is achieved most quickly under timber management intensitiesg
that invest in growth-inducing cultural practices. This benchmark utilizes
more planting, precommercial thinning, fertilization, and commercial thinning
than any other benchmark except the maximum timber benchmark (TM). There is a
monetary price to be paid for this. Timber volume per acre, average timber
price, and PNV are the lowest of any benchmark.

5. High Quality Water and Fish Habitat

Purpose:

Fish and water resources are a factor to be considered in addressing the Forest
issues and concerns relating to:

1. maintenance, enhancement and rehabilitation of anadromous and resident
fish habitat.
maintenance of high quality water from Forest lands.
maintenance of hydrological balances.
maintenance and distribution of old growth.
providing a diversity of habitats for fish and wildlife species.
protecting threatened or endangered species.
B-~116
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In accordance with 36 CFR 219.12(e))(1)(ii), a benchmark has been formulated
that can be used to assess the effects of allocating Forest land in such a way
that fish and water resource values are maximized. The fish and water
benchmark is fashioned to provide the highest net increases in fish habitat
capability and water quality. This is accomplished by minimizing potential
disturbance to riparian areas while maximizing investments in fish habitat and
watershed improvement.

Objective Function: Maximize PNV for 150 years

Constraints: Common benchmark constraints 1-7
Constraints to exceed Minimum Management Requirements for
riparian resources, and to provide high quality water
Forest-wide, as described below

To maximize watershed stability and to minimize riparian area disturbance,
major additional restrictions are applied to timber management., No regulated
harvest is to occur in any of the Forest's inventoried riparian areas.
Additionally, no regulated harvest is scheduled in any of the 38 special
emphasis watershed management areas. These areas generally include municipal
watersheds, fish hatchery water supplies, areas of very high riparian resource
sengitivity, and key or critical fish habitat. There would be no regulated
timber harvest in the Bull Run Municipal Watershed in this benchmark.
Inventories of riparian and watershed resources were described in Section III
of this Appendix.

On remaining lands managed for timber, a harvest rate limitation of 8% per
decade is applied in conjunction with requiring rotation lengths of 125 years.
This allows for timber management activities at a level well within watershed
and riparian area tolerances for natural recovery, even assuming large-scale
disturbances, such as flooding or wind storms. This harvest schedule permits a
wide range of choices for dispersal of timber harvest activities within any
given drainage area.

Results:

Maximum riparian management emphasis (unregulated timber production) on 300,000
acres assures maintenance and gradual improvement (recovery of previously
disturbed areas) of riparian areas. Harvest rate limits of 8% per decade on
remaining lands assures trends for maximum watershed stability and minimum
accelerated sediment. Coupled with maximum investment levels for fish habitat,
highest net gains in habitat capability are realized. By the second decade,
anadromous habitat capability will reach 420.7 M 1lbs., which exceeds Forest RPA
targets set at 288 M 1bs.

With a 45% reduction in the area available for timber harvest and a reduction
in yield obtainable from those areas that are available, timber volume is
reduced by 50% from the economically efficient volume in Benchmark #7. Most of
this reduction is a result of withdrawing land from the timber base. The
remainder is due to deferred harvest of standing timber and to extended
rotations on managed stands. The latter effects are expressed through a shift
to less intensive timber management, as the benefits of intensive practices
become delayed to the point where they no longer exceed their costs. Costs of
both harvesting and reforestation are much lower, but the loss of timber value
is much greater and PNV is about half of its potential.

B-117




6. Maximum Production of Amenity Resource Benefits

Purpose:

Previous benchmarks have been used to analyze the results of constraints
applied to address individual or groups of related issues. Sonme issues have
not been addressed by separate benchmarks. They include, in particular,
earthflow hazards, roaded areas needed to preserve primitive and semi-primitive
recreation opportunities, inventoried wild, scenic and recreational rivers,
research natural areas and special interest areas that haven't already been
considered for some other reason.

It is expected that constraints will be applied to all of these kinds of areas
in some forest management alternatives. Another characteristic of alternatives
will be that they will be designed to produce a more balanced array of
multiple~use benefits than has been the case with these single resource
benchmarks. As means of estimating the possible effects of the maximum
constraints that could be applied to provide non-market benefits, a fingl
regsource benchmark has been developed.

Objective Function: Maximize PNV for 150 years

Constraints: Common benchmark constraints 1-7
All of the constraints described previously, and adds more to
address the remaining issues mentioned above. A summary of
these constraints is presented below.

vigual
Columbia Gorge, Highway 26 West, Highway 35, Lower Clackamas River, and
Lost Lake Viewsheds: unregulated
Other viewsheds: 125R0T, 250R0T or GENFOR, according to VQO

earth flow areas

All: unregulated

Special Interest Areas
All existing and proposed: unregulated

Research Natural Areas
All existing and proposed: unregulated

Wild and Scenic Rivers
Clackamas and Salmon Rivers: unregulated
White and Roaring Rivers: unregulated and 250R0T, as inventoried

wildlife
East Side 01ld Growth (150 + years): unregulated
West Side 01d Growth (200 + years): unregulated
Pine/Oak: unregulated
MMRs: unregulated and 250R0T, as designated
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Fish & Water

Bull Run: unregulated

Key Site Riparian, complete inventory included: unregulated
General Riparian, area enlarged: unregulated

Special Emphasis Watersheds: unregulated

Remaining Forest: 125R0T

unroaded areas (not already wilderness)
All: unregulated

P and SPNM Recreation Opportunities
Selected land adjacent to wilderness or unroaded areas, or otherwise
providing such opportunities: unregulated

Results:

As might be expected, the impacts on timber production in this benchmark are
extreme, Although overlap of constraints is common, it appears that two of
them in combination are the major cause of such a large reduction in timber
volume over that of the next lowest benchmark (93% reduction from Benchmark WL
in the first decade). The wildlife constraints remove all land supporting
existing old growth from the available timber base. The fish and water
congtraints then place restrictions on how quickly the remaining areas may be
harvested. With very little volume of merchantable size (roughly one-third of
the total beginning inventory) and only 8% of this available in each decade,
only about 2.5% of the inventory may be harvested in each of the first few
decades.

As additional stands reach CMAI, harvest levels show gsome increase over time.
However, the restrictions on rate of harvest keep outputs from increasing as
fast as the inventory becomes available. As a result, 45,000 acres are
available at the end of the planning horizon that have not yet been cut. The
conclusion that can be made here is that if more time were available, these
additional acres could be added to the timber base. This would result in a
continued increase in harvest levels over time and eventually a higher
long-term sustained yield capacity. It would not affect volumes already
established for the first 150 years.

This benchmark does produce the highest benefits for all amenity resources,
with one possible exception. Wildlife species that depend on early
successional forest communities could be adversely affected because the amount
of this kind of habitat may be reduced below a minimum threshold. The amenity
benefits generate considerable economic opportunity costs. The present net
value of timber management is only 3% of that obtainable in Benchmark #7.
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F. SUMMARY OF FORPLAN RUNS USED IN THIS SECTION
Following is a listing of the identification codes assigned to each of the

FORPLAN runs made on the benchmarks. I.D. team members based their analysis
work and development of benchmarks on these FORPLAN runs.

Table B-VI-19 CROSS REFERENCE OF BENCHMARKS TO FORPLAN RUN IDENTIFIERS

BENCHMARK RUN-ID
#1 HOOD10
#2 HOOD63
#3 HOOD0O6
#3a BNCH3A
#3b HOOD28
#3c BNCH3C
#3d 51HO0OD
#4 54ROLL
#5 L45RMTH
#5a 43RMTH
#5b 53ROLL
#5¢ 21RMTH
#5d PNV53R
#6 HOODS0
#7 HOOD16
™ 19ROLL
RD BENCHC
VQ BENCHE
WL DDDROL
FW HHHBEN
AM 16AMEN
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VII. FORMULATION OF ALTERNATIVES
A. INTRODUCTION

The Analysis of the Management Situation (36 CFR 219.12(e)) discussed in Part
VI identified needs and opportunities to change the management direction on the
Mt. Hood National Forest. It also demonstrated that not all objectives for
this management could be achieved simultaneously. Alternative ways of managing
the Forest were examined which stressed different management objectives. The
process by which these alternatives were developed is described in this section
of this Appendix. Differences in objectives led to differences in outputs and
environmental effects. An analysis of the differences among the alternatives'
constraints and results is found in Part VIII.

1. Requirements of Alternatives

Each alternative Forest Plan is composed of land management prescriptions
applied to selected locations, schedules of management activities, and
associated management standards. Alternatives must also meet the following
requirements of 36 CFR 219.12(f)+

Be formulated by the interdisciplinary team

Be distributed between the minimum resource potential and maximum resource
potential (within the decision space)

Facilitate analysis of opportunity costs and of resource use and
environmental trade-offs

Facilitate evaluation of the effects on present net value, benefits and
costs of providing at specified levels outputs and values that are not
assigned monetary values

Provide different ways to address and respond to the major public issues,
management concerns, and resource opportunities identified during the
planning process

Recommend changes in existing law, if necessary, to address a major public
issue, management concern, or resource opportunity identified during the
planning process

Represent to the extent practicable the most cost efficient combination of
management prescriptions examined that can meet the objectives established
in the alternative

State the condition and uses that will result from long~term application of
the alternative; the goods and services to be produced and the timing and
flow of these resource ocutputs together with associated costs and benefits;
resource management standards and guidelines; and the purposes of the
management direction proposed.
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As a group, the alternatives must comprise a broad range of reasonable options
which may be evaluated according to NEPA procedures. They must also provide an
adequate basis for identifying the alternative that comes nearest to maximizing
net public benefits, consistent with requirements of NFMA,

Consideration of certain alternatives was required.

Current direction (No action}: This alternative meets the requirement of
4O CFR 1502.14 (CEQ Regulations) that at least one alternative reflect the
most likely condition of the forest in the future if current management
direction continues. It includes the goods and services, costs and
benefits, and the environmental effects of current management carried into
the future. It is based upon management direction in existing plans.
Alternative A is this alternative.

Emphasis on the RPA Program: This alternative meets the 36 CFR
219.12(f)(6) requirement that at least one alternative be developed that
responds to and incorporates RPA Program targets and resource objectives.
This is Alternative B.

Emphasis on market opportunities: This alternative manages the Forest
primarily for outputs that have an established market price. These are
timber, livestock forage, developed recreation, commercial fisheries, and
minerals. Alternative C places the greatest emphasis on market
opportunities.

Emphasis on nonmarket opportunities: This alternative manages the Forest
primarily for goods and services that do not have an established market
price. These are dispersed recreation, wildlife, fish, water, and visual
guality. Alternatives H and I both provide such opportunities in different
combinations,

Emphasis on non~development and intensified management: This alternative
maintains four of the largest roadless areas with the greatest unroaded
values, as unroaded. Commodity production will be emphasized on the rest
of the forest. Alternative E incorporates these objectives.

Additional alternatives include those necessary to respond to the full range of
public issues, management concerns, resource uses, and development
opportunities. They respond to 36 CFR 219.12(f) (1) which reguires that
alternatives be distributed between the maximum and minimum resource potentials
in order to display the full range that the Forest can produce. Alternatives
D, ¥, and G are respond to this objective.

CEQ regulations (40 CFR 1502.14) require that this DEIS identify the agency's
preferred alternative or alternatives, if one or more exists. Alternative E is
the preferred alternative. The Forest is also required to display a variation
of the preferred alternative that departs from nondeclining flow of timber.
Alternative E does this.
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2. Alternative Development Process

The issues, concerns, and opportunities identified through public involvement
were the basis for formulating the range of management alternatives analyzed.
Information obtained from the analysis of benchmarks was used in translating
alternative objectives into constraints used in modeling the alternatives. The
steps involved are listed below:

1. The interdisciplinary team selected the major issues and concerns to be
addressed by the alternatives. (See Appendix A for a complete discussion
of issues and concerns.)

2. Team members described possible alternatives in terms of a theme or
enphasis, and associated objectives.

3. Benchmarks were reviewed for their ability to meet an alternative's
objectives.

4. Benchmarks were modified, as needed, to incorporate multiple-use
considerations which would make them reasonable to implement as
alternatives. This step involved prioritizing the management requirements
needed to address the major issues and concerns, and it is described in
more detail below.

5. Land use and investment objectives were identified.

6. A computer map (GMS) of the alternative was created and land use
objectives were translated into model constraints by location in FORPLAN:
investment alternatives for resources other than timber were analyzed
separately. This analysis disclosed that the decision space related to
investments in range {livestock) was insignificant whereas the decision
space related to investments in upgrading recreational facilities was
great. Section VIII, part D.2.b. discusses investments in recreation.

7. Other constraints (if any) were added and the model was run.

8. The result was reviewed by the ID Team and by representatives of the
Management Team for conformance with the original objectives of the
alternative and for reasonableness of the resulting outputs and effects.

9. Adjustments were made, if necessary, and steps 6-8 were repeated.

10. Alternatives were eliminated from detailed study if their objectives
were reasonably addressed in another alternative, or if their objectives
could not reasonably be obtained in the manner attempted in the
alternative.

11. Implementable alternatives that contributed significantly to a broad
range of choices for management were fully evaluated by the ID Team, and
these evaluations have been displayed in Chapter II of the DEIS and Section
VIII of Appendix B. The process of evaluation that followed FORPLAN
analysis has been described in Sections III and IV.
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The constraints used in alternatives were the same kinds as those applied to
benchmarks. They were extensively evaluated at that time, and this evaluation
has been described in Section VI. Little further analysis of individual
constraints was performed on alternatives. The complete package of constraints
was analyzed for each alternative and is discussed in Section VIII. While
there was seldom more than one step between a benchmark and an alternative,
there was sometime supplemental analysis. This is also described in
conjunction with the alternative analysis in Section VIII.

Cost efficient management of timber has been promoted making a full range of
management intensities available in all alternatives. FORPLAN was always free
to select an intensity that did not harvest timber (except in Alternative A,
where the only option available was the current intensity). Each alternative
enployed a final objective function of maximizing PNV, which prevented managing
areas for timber that did not increase overall PNV, Economic efficiency of
management of resources with no market values was increased by the ranking
process described below.

3. Resource Priorities

Benchmark analysis indicated that competitive relationships exist in varying
degrees between the need to produce economically efficient levels of timber
volume, and the need to respond to the major issues and concerns for unroaded
recreation, vigsual quality, wildlife and fish habitat, and water quality.
Because these latter issues and concerns are for outputs to which dollar wvalues
could not be easily assigned, an analysis was performed by the resource
specialists on the ID Team to determine where on the Forest their highest
values could be achieved. The resources analyzed in this way included:

a. Unroaded resources and roaded areas with potential to contribute to
primitive and semi-primitive non-motorized recreation opportunities

b. Scenic viewsheds

c. Habitat required for wildlife species requiring mature and old growth
forest

d. Riparian resources and watersheds

e. Candidates for inclusion in the National Wild & Scenic River System
f. Candidates for Research Natural Areas

g. Areas of special interest (scenic, historic, biological, geological)

Inventories of these resources have been described in Part III of this
Appendix. The process used for their prioritization is described in a report
entitled "Resource Priorities Used in Alternative Development," on file at the
Mt. Hood National Forest Supervisor's Office.

For the resources a-d above, there were up to six stratifications in addition
to Minimum Management Requirements. FEach stratification was represented by a
computer map showing areas of the Forest with comparable values for the
particular resource.
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After considering the theme and objectives of an alternative, its emphasis on
management of each of these four resource groups was determined. The degree of
emphasis determined how many map layers would be used in determining management
constraints for an alternative. A low emphasis on a particular resource meant
that only the higher priority areas would be included for that resource, and a
greater emphasis would result in constraints applied to increasingly lower
priority areas.

For resources e-g, the process was more site specific because of the diverse
nature of these resources. A decision was made regarding each area in each
alternative. There was also special treatment of sensitive earthflow areas,
the Bull Run Municipal Watershed, and present management emphasis that does not
lend itself to a general discussion. Constraints related to these resources
are indicated by alternative in Table 6-A.

Ancother factor used in deciding whether constraints relating to a particular
area or resource priority group should be included in an alternative was the
objective that the broadest range of possible combinations of constraints
should result when maps of areas selected for each resource were combined. No
resource could be emphasized highly in every alternative, and each had to
receive a low emphasis in some alternatives. By striving for a mixture of
constraints, a range of alternatives would be created for evaluation.

Where there was overlap of areas selected for management for different
resources, the most restrictive management constraint was selected. The
relationship between management prescriptions and constraints has been
explained in Part II1I1.

The priorities resulting from this process improve the economic efficiency of
alternatives. While no dollar values have been assigned, relative values have
been established. Higher valued uses will be found in more alternatives than
lower valued uses.
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B. CONSTRAINTS COMMON TO ALL ALTERNATIVES

This section is concerned with using information developed during the benchmark
analysis to formulate proposed management alternatives for the Forest. In the
benchmark analysis, constraints were evaluated for suitability for inclusion in
alternatives. Their effects were discussed in Section VI. Based on this
analysis, constraints that would be common to all alternatives were

identified. Thisg group of constraints is reviewed below.

1.

Constraint: Chargeable timber volume may occur only on tentatively suitable
acres.

Purpose: Chargeable volume is based on projections of growth and yield on a
continuing basis over time. It is this volume that establishes the upper limit
to the Allowable Sale Quantity for each alternative. This constraint permits
inclusion in such projections of only those lands on the Forest that have at
least 10% tree cover, can reasonably be expected to produce a new merchantable
stand following harvest, and where timber management activities are presently
not prohibited by law (see Section II). Harvest may occur on unsuitable acres
in unusual situations, where needed to protect the forest resources.

Effects: The constraint places an initial ceiling on the number of acres that
can be managed for timber. The Mt. Hood National Forest includes 1,059,439
acres of National Forest land. No alternative will have more than 647,118
acres under timber management.

Rationale: 36 CFR 219.14 requires that lands be identified as not suitable for
timber production as part of the Analysis of the Management Situation.
Regulated timber harvest is precluded on such lands by 36 CFR 219.27(c)(1).
Nonchargeable volume has been estimated for alternatives, some of which may
come from unsuitable acres, but such volume would not be part of the ASQ.

2‘

Constraint: Harvest in the final decade of the analysis cannot exceed
long~-term sustained yield capacity, and sufficient inventory must be available
at the end of the final decade to maintain harvest at long-term sustained yield
capacity indefinitely.

Purpose: These constraints prevent the model from liquidating the inventory of
standing timber at the end of the planning horizon.

Effects: Effects on harvest volume have not been estimated. Where first
decade volume is limited by long-term sustained yield capacity, as it is under
nondeclining flow constraints, these constraints should not be binding in the
early decades. First decade volume is more likely to be affected in
departures. Vclume in the last few decades would probably have increased
without these constraints.

Rationale: 36 CFR 219.16 (2)(iv) requires attainment of long-term sustained
yield in perpetuity. The selected model planning horizon in Region 6 is 150
vears. Choice of this cutoff point for analysis should not result in ignoring
effects beyond this point. Direction for alternative formulation in Region 6
requires the use of these constraints.
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3.

Constraint: Changes in harvest levels between decades in the planning period
have been limited to plus or minus 25%. These are sometimes referred to as
sequential upper and lower bounds.

Purpose: Where departures from nondeclining flow are permitted in an
alternative by 36 CFR 219.16(a)(3), this constraint places limits on how
rapidly harvest levels will be permitted to decline to long-term sustained
vield capacity. It is designed to limit the negative impacts of changes in
employment on the communities that process timber. It will incidentally
benefit other resources by spreading out timber harvest over time.

Effects: The effect of limits on decreases in volume has not been analyzed by
gpecific FORPLAN runs. Because of the amount of standing merchantable timber
on the Forest, relaxing the nondeclining flow constraint allows harvest levels
in the first few decades to be increased, without affecting long-term volumes.
Benchmark analysis indicated that first decade volume in departure alternatives
would be primarily limited by the need for dispersal of timber harvests. The
25% limit would not be binding in the first decade. It may affect how long
levels above long-term sustained yield capacity may be maintained, because it
forces relatively gradual declines in volume. Limits on increases in volume
between decades did not bind any alternatives. It should be noted that these
constraints do not prevent an alternative from harvesting more or less than 25%
of present harvest levels in the first decade.

Rationale: While selection of any number would be arbitrary, some limit is
more justifiable than none at all, in order to provide for maximum acceptable
community impacts. Because the model is not sensitive to this constraint in
the first decade, the choice of 25% is not particularly important.

4.

Constraint: Timber stands must have reached approximately 95% of their
culmination of mean annual increment (CMAI}.

Purpose: This constraint prevents the model from selecting timber stands for
harvest prior to achievement of their maximum growth potential.

Effects: Benchmark analysis showed that this constraint has little effect on
timber volume or PNV. The possible economic benefits of shorter rotations are
offset by the increase in long-term sustained yield capacity of longer
rotations, which permits more harvest of valuable timber in the early decades
under nondeclining flow.

Rationale: 36 CFR 219.16(a)(2){iii) establishes this constraint as a general
standard. Exceptions are allowed where ov