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Issues, Concerns and Opportunities
Identification Process

The first formal public involvement effort began with the

filing of a Notice of Intent in the Federal Register, Octo-
ber 10, 1979. To initiate the planning process, a prelimi-
nary list of issues and criteria was presented at a public
meeting in Alturas, California, on November 15, 1979; 26
people attended.

The following received the list and were invited to
identify issues to be addressed in the Forest Plan:

- Local governments

- Indian tribal leaders within Modoc, Siskiyou, Lassen
Counties in California, and Lake and Klamath Coun-
ties in Oregon

— Adjacent landowners

- Individuals and organizations on the Forest mailing
list

Thirty-eight respondents proposed additional issues,
identificd public demands, and suggested conflict reso-
lutions.

In winter of 1980, the Forest and the Alturas Resource
Area of the Susanville District of the Bureau of Land
Management (BLM) developed a uniform firewood pol-
icy. On March 17-24, 1980, four workshops were held;
105 local residents attended one or more sessions. Nu-
merous issues surfaced. Some were resolved by the pol-
icy; the remaining were added to the Forest issues for
resolution in the Forest Plan.

The Interdisciplinary (ID) Team applied screening cri-
teria to potential issues extracted from the public re-
sponses. Issues passing the screening criteria were
addressed during the Forest planning process. The
screening criteria are listed below:

1) The issue can be resolved with existing Forest Super-
visor authority.

2) The issue affects or is affected by Forest Service
activities.

3) Theissue cannot be readily resolved by other parties.
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4) The issue cannot be best resolved through
Forest Service programs and actions.

5) Within the ten-year life of the Plan, no actio
result in irreversible effects.

6) State-of-the-art knowledge and technology allo
complete or substantial resolution of this issue a
a positive course of action for full resolution.

In January 1981, the Forest and Alturas Resource
of the BLM (which was conducting in a similar pla
process) jointly released a list of Forest- and Area
issues for public review. Almost 700 agencies, indivi
and organizations on Forest and BLM mailing lists
invited to review the issues in depth and check for
sions. The issues were slightly modified as a res
public comments. In April 1982, BLM issues
dropped from the Forest-wide set of issues becau:
Alturas Resource Area had accelerated its plannin,
cess.

Notice of a public hearing on the Big Valley Fe
Sustained-Yield Unit was filed in the May 28, 1982
of the Federal Register, and subsequent legal n
were published in local newspapers. Nineteen ¢
people attending the Adin hearing on June 24 tes
The Forest received fourteen letters and one pe
with 106 signatures during the formal public com
period. All comments were analyzed in the manne
viously described.

The final set of Forest issues, as approved by th
gional Forester in November 1983, appears in Cha
of this document. The planning records contain all |
comments, hearing documents, and additional da
the process used to summarize public responses.

Consultation With Others

In addition to the formal scoping activities, va
agencies, Indian tribes, local officials and others
contacted individually by members of the 1.D. Tear
the Forest Management Staff.

The following were contacted by personal lette
telephone to explain the Forest planning proces:
invite comment on the issues:



Susanville District, Bureau of Land Management
US Fish and Wildlife Service
Lava Beds National Monument
Modoc Refuge
Soil Conservation Service
CA Dept of Forestry
Modoc Co. Board of Supervisors
Siskiyou Co. Board of Supervisors
Klamath Co. Board of Commissioners
Pit River Tribal Council
Modoc Co. Chamber of Commerce
Modoc Co. Road Dept
Canby 4WD
Modoc Co. Farm Bureau
Jefferson Assoc.
Modoc Co. Cattlemen’s Assn
Modoc Co. Ski Club
Modoc Co. Gem and Minerals Society
Modoc Larger Parish (Blue Lake Camp)
Sierra Pacific Industries
Surprise Valley Lumber
NorCaiNeva RCD
CA Dept of Fish&Game
CA Dept Water Resources
Lassen Co. Board of Supervisors
Lake Co. Board of Supervisors
Lake Co. Board of Commissioners
Pit River Home and Ag. Coop Assn
Modoc Co. Ag Commission
Calandor Pine Corp.
Edgerton Lumber
Modoc Co. Garden Club
Main Industries
Modoc Co. Historical Society
Modoc Co. Sportsmen
Modoc Grazing Advisory Board
Pacific Power & Light
Surprise Valley Electric
Modoc Co. Senior Citizens
In addition, other consultation activities occurred.

BLM, Alturas Resource Area of the Susanville District

~frequent meetings and telephone contacts between 1980
and 1983 to insure close coordination throughout the
planning process.

California Fish aqd Game

— frequent meetings to share information and data on
habitat areas, forage production etc.

Tribal communities consisting of the Ft. Bidwell Indian
Community, Pit River Home & Ag Coop Association,
Klamath Tribal Council, Pit River Tribal Council

—letters and telephone contacts between January and
March 1984 to seek comments on the document “Cul-
tural Resource Overview: Modoc National Forest,”
which addresses the Forest cultural resources planning
issues. No concem was expressed.

Northern California County Supervisors Association
(NCCSA) consisting of county representatives from nine
northern counties

—meetingJune 1981 to provide status information the the
Northeastern California Forest plans.

Northeast Zone Forests consisting of the Lassen,
Plumas, Mendocino, Modoc National Forests
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—frequent meetings and telephone contacts between
March 1981 and 1984 to provide a consistent approach
in dealing with prescriptions, standards and guidelines,
etc.

U.S. Air Force

— several meetings and telephone contacts between Jan-
uary 1983 and 1985 to discuss the location and impacts
on the installation of the Over the Horizon-Backscatter
Radar System (OTH-B).

U.S. Fish and Wildlife Service

—briefing on the planning process and discussion of
issues that would be addresed. At their request, we did
not initiate formal consultation with the USFWS. They
feltthat consultation on programmatic documents such
as the EIS and Plan was not appropriate.

Western Timber Association (WTA)

- meeting October 1982 to provide an overview of plan-
ning process and timber data; meeting April 1983 to
review FORPLAN, benchmarks and initial altema-
tives; field trip to the Long Bell area to discuss sivicultu-
ral options on low-yield timber sites.

Mother Lode Chapter, Sierra Club

—informal meetings February 1982 and May 1984 to
discuss monitoring, juniper management, and Road-
less Area Review and Evaluation (RARE) areas.

Fremont National Forest

—meeting April 1984 with both planning staff organiza-
tions to share similarities and differences in ap-
proaches, followed by numerous telephone contacts
between resource specialists.

Initiated with a Notice of Intent to reevaluate road-
less areas, the Forest held an open house daily between
July 25 and August 12, 1983, in Alturas to discuss and
gather information about roadless areas; three people
signed the register. A newsletter was mailed to 366
individuals, agencies, and organizations on the Forest
mailing list to invite comment; eight letters were re-
ceived. Issues were extracted and analyzed. Informa-
tion supplied by individuals was incorporated into the
Forest data base.

Issues, Concerns, and Opportunities



The Selected Issues, Concerns, and
Opportunities

Chapter 1, contains the final set of issues derived from
the scoping process. They are listed below with their
facets. Chapter 2, Table 2-24 displays treatment of the
issues by each alternative. Chapter 2 also discusses the
relationship of the issues to the benchmarks, the use of
issues in formulating alternatives, and the impact of issue
response on present net value (PNV) and other economic
indicators. Chapter 3 gives the background necessary to
understand the issues, and Chapter 4 describes the envi-
ronmental consequences of responding to each issue.

All issues were addressed in the Forest planning pro-
cess; none were deferred.

What direction will be provided for the inventory, man-
agement, and interpretation of cultural resources?

Facets of the Issue:

- How will Native American heritage concems be accom-
modated in land use and resource allocations?

— Where and to what extent will other land uses be mod-
ified to protect the cultural resource base and to en-
hance public appreciation of its value?

How will management provide for diversity of plant and
animal communities so that diversity is at least as great as
that which presently exists?

How will Forest management contribute to the federal
policy of achieving national energy self-sufficiency?

How and where will the transportation and communi-
cation system be managed and maintained?

Facets of the Issue:

—How will the road network be managed to provide
public access for firewood gathering while protecting
against resource damages?

~ Under what conditions will roads be rehabilitated or
obliterated?

Issues, Concerns, and Opportunities

— How and where will borrow and aggregate sources be
designated, and what provisions will be made for site
restoration?

— How will the Forest manage existing, and identify po-
tential, electronic sites?

— How will the Forest manage existing and new rights-of-
way (utility corridors, roads, and trails)?

— How can transpontation system coordination with other
agencies be improved?

— Are there opportunities to upgrade access for resource
management and public use?

How will fire be managed to protect and improve Forest
resources?

Facets of the Issue:

— What will be the fire suppression direction in specific
management areas?

— Where and to what extent will prescribed fire be used for
fuels reduction, wildlife habitat and forage improve-
ment, or other vegetative manipulation?

~ What can be done to improve coordination with other
federal, State, and local fire protection agencies as well
as adjacent owners?

How and where will firewood be managed?

Facets of the Issue:

— How and where will juniper, oak, and mahogany wood-
lands be managed to provide firewood and other goods
and services?

— How will wildlife and range needs and cultural resource
protection be considered in firewood management?

— How will the firewood resource be distributed among
free, commercial, and industrial users?

— How will the administration (including law enforce-
ment) of firewood management be handled?

— What utilization standards and slash treatment require-
ments will be established?

What will be the priorities for adjustments in land own-
ership to meet public demand and to support resource
management goals and administrative needs?
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Facets of the Issue:

— Which federal lands should be transferred to State or
private ownership to meet local community needs or to
facilitate Forest administration?

— Which private and State lands should be transferred to
federal ownership to support national or regional goals
or o facilitate Forest administration?

~ What methods of acquisition and disposal should be
used in land adjustments?

~ Whatwill be the priority for reviewing existing withdraw-
als?

How will mineral areas be managed?

Facets of the Issue:

— How will leasable and common variety minerals be
managed?

— How will the surface resources associated with locat-
able minerals be managed?

— What priorities and guidelines will be established for
supporting the exploration, development, and manage-
ment of energy minerals (including geothermal, oil, and

gas)?

How will Forest pests be controlled?

Under what conditions will pesticides be used?

What will be the level of range use and development?

Facets of the Issue:

— How will the Forest distribute forage among livestock,
wildlife, and wild horses while continuing to maintain
or improve the ecological condition of the land?

— Where and to what extent will livestock graze in wilder-
ness areas?

~ What will be the direction for wild horse management?

— What criteria will be used for determining grazing sea-
sons, range suitability for livestock, and range condition
goals?

What recreation opportunities will be provided?

Facets of the Issue:

— How will demands for future recreation development
(e.g., campgrounds, trailheads, picnic grounds, etc.) be
handled?

— How will public demands for winter sports opportuni-
ties be met?

~ How will dispersed recreation be managed outside of
wildemess areas?

~ How will the Forest manage existing trails, and what
new opportunities will be provided in the future?

— Where will off-road vehicles be permitted and how will
their use be managed?

— What opportunities will be provided to increase public
understanding of the environment and the Forest’s
management activities?

— How will recreation use be managed within the South
Wamer Wildeess?

—Are there unique areas on the Forest that should be
nominated for inclusion in the National Registry of
Natural Landmarks?

What amounts, methods, and locations of timber har-
vest and other silvicultural activities will be practiced?

Facets of the Issue:

— On which lands and to what intensity will timber be
managed?

— How and where will clearcutting be applied (e.g., con-
figuration, dispersion, size)?

— What direction will be given for reforestation (e.g,
under what conditions will plantations be grazed or
vegetative competition controlled; how will potential
impacts on deer be considered in brush conversion;
what direction will be given for maintaining tree species
diversity)?

— How will the following considerations influence rota-
tion length?
® Vegetative diversity.

o Tree size and its effects on wildlife, aesthetics,
wood products, and energy efficiency.

e Biological potential.
® Socio-economics.

— Underwhat conditions willuneven-age management be
practiced? ’
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— If departures from the Base Sale Schedule are neces-
sary, how will they be implemented over time to reduce
impacts on community stability?

— What programs will be initiated to maximize wood
utilization?

— How will the Big Valley Federal Sustained-Yield Unit
be managed?

— What priority will be given to salvage operations?

— How and where will silvicultural practices be used to
maintain old growth stands for dependent wildlife spe-
cies, as well as for aesthetics and habitat diversity?

How will the effects of management be considered in
relation to community stability?

Facets of the Issue:

— What are the measures of community stability, and how
will they be used in evaluation?

— What will be the effects of management on the local
economy (e.g., employment, receipts to the counties)?

— How will the local cultural lifestyle be considered in
relation to other socio-economic factors?

&

How will the visual resource be managed to protect the
scenic quality of the Forest?

Facets of the Issue:

— How will special scenic areas, including major travel
corridors, riparian zones, recreation sites, and areas
with wildemess characteristics, be managed to preserve
or enhance their visual character?

— How will the Forest be managed to maintain long-term
visual resource quality?

— What opportunities exist to improve or enhance the
visual quality of areas that have been adversely im-
pacted in the past?

How will watersheds be managed to maintain or en-
hance water quantity, water quality, and soil productiv-
ity?

Facets of the Issue:

— How and where will water sources be developed and
protected?

Issues, Concerns, and Opportunities

~ What priority will be placed on water quality/water
quantity?

— When managing water use, how will on- and off-site
needs be prioritized for the following?
® Stock watering.
e Road watering.
e Human consumption.
e Irrigation.
e Recreation.
e Wildlife needs (including wetlands).
o Industrial uses.

o In-stream flow.

— What priority will be given to the restoration of degraded
watersheds?

~ How will potential water supplies for the management
of the Forest be identified?

— What are the roles of soil, geology, and water in deter-
mining land capabilities and constraints on manage-
ment activities?

— Can the Forest more fully implement Best Management
Practices for the protection of water quality and soil
productivity?

— To what extent will soil and water be monitored?

What will be the management direction for wetland and
riparian habitats?

Facets of the Issue:

— What will be the direction for future wetland improve-
ment projects when considering livestock grazing de-
mands, upland wildlife habitat needs, fish manage-
ment, and project funding?

— What will be the vegetative community standards for
wetland and riparian habitats, incorporating fish and
wildlife needs, aesthetics, and diversity?



Where, what kind, and how much habitat will be pro-
vided for fish and wildlife species?

Facets of the Issue:

— What will be the population goals for selected fish and
wildlife species?

- How and where will priority be given to deer habitat
management relative to timber management activities
(i.e., harvesting, reforestation, including brush conver-
sion and burn rehabilitation, rotation length, and thin-
nings)? '

— How and where will priority be given to wildlife habitat
management, particularly for deer, pronghom, sage
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grouse, and waterfowl, relative to range and other man-
agement activities?

— How and to what extent should a cooperative monitor-
ing and information exchange program be established
with the Califomia Department of Fish and Game?

— What are the opportunities to improve wildlife policy
administration?

— How will fisheries habitat be improved?

— How and where will snags be managed in forest and
woodlands?

— How will habitats be maintained orimproved for threat-
ened, endangered, and sensitive plant and animal spe-
cies?

Issues, Concems, and Opportunities
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Appendix B

The Modeling and Analysis Process

1. Introduction

This appendix presents a technical discussion of the
analysis process and models used to formulate alternative
Forest management plans. The information supplements
the broader and less technical descriptions in the body of
this EIS. The appendix describes basic assumptions,
model components and inputs, modeling rules and meth-
ods, and modeling constraints along with their rationale
and impacts. See Chapter 2.B. for a description of the
overall process, Chapter 2.C. for the results of the bench-
mark analysis, and Chapter 2.E. for results of the alter-
natives.

Because many management activities could be ap-
plied to the various land types of the Forest, mathemati-
cal models were needed to conduct the analysis portion
of the planning process. FORPLAN is the primary mod-
eling tool which ensures that land allocations and output
schedules for benchinarks and alternatives meet the ob-
jective and constraints in the most cost efficient manner.
FORPLAN is also used for accounting work and gener-
ates summary reports for the tables in the EIS.

Although FORPLAN was used for most of the analy-
sis, its functions are limited. Additional models were
needed to generate input data for FORPLAN and inter-
pret output data from FORPLAN. A timber growth and
harvest (RAMPREP) model determines timber yield
estimates for various timber strata. The FIREPLAN sys-
tem simulates the fire management organization, activi-
ties, and estimates costs that efficiently achieve the
program direction for each alternative. An economic
model, IMPLAN, was used to estimate the impacts on
local area employment and income associated with
changes in the levels of Forest outputs. Several Wildlife
and Fish Habitat Capability Models (e.g., deer, marten)
were used to estimate effects on wildlife and fish popula-
tions from changes in Forest vegetation. The potential for
water yield increases from vegetative manipulation was
estimated with a water yield model. These models and
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others used in the planning process are further described
in Section 4 of this appendix.

Models serve as approximations to the “real world.”
They cannot be expected to predict with absolute ccr-
tainty the consequences of implementing any altcrnative.
They can provide valuable insight into the potential rangc
of effects across a set of alternatives, and provide a mcans
of ranking one course of action relative to another.
Therefore, the modeling efforts included in the planning
process are intended to provide a basis for comparison
rather than a definitive set of consequences from altcr-
native Forest management actions.

2. The Forest Planning Model (FORPLAN)

A. Overview

FORPLAN (Johnson 1982, Gilbert et al. 1984) is a
specialized matrix generator and report writer for a stan-
dard linear programming algorithm (FMPS). FMPS is
the acronym for functional mathematical programming
subsystem, the linear programming code residing on the
UNIVAC 1100 series computer at Fort Collins, Colo-
rado. Linear programming is a standard mathematical
technique for solving simultaneous linear equations sub-
ject to a set of constraints and an objective function.
Linear equations are expressed mathematically as:

Maximize: z = cix1+cax2+...cnxn (ObjectiveFunction)

aix1+aixe+...a1nn <by
axix1+axe+...a2nxn <bz (Constraint Set)
ami+amae2+...amn<bm

x1x2,...xp 20
These mathematical expressions can also be shown in
the following matrix:

Subject to:



Cglumn quumn C(flumn Column Constraint Rsi?::'g:l:d
=1 j=2 J=3 j=n Type straint
Objective function (&), ¢ CX2 CiX3 Crxn maximize
Rowi = 1 (Timber) anxy ax: a13x3 @1nXn z b
Rowi = 2 (Land) a2y axr2 ax3r3 @20Xn = b2
Rowi=m ami am2x2 am3x3 amnXn s bm

In the FORPLAN formulation, the linear equations
(rows) represent constraints, (limitations) such as re-
source production functions, costs, and acreages. For
example, row 1 might represent timber production; row
2, total cost; and row M, acres burned by wildfire. The
columns (j=1,n) represent the activities (prescriptions)
which can occur over time on specific units of land called
analysis areas (represented by x;). Theaij ’s in the matrix
are the production, cost, or resource coefficients associ-
ated with each prescription/analysis area combination.
The b; ’s are the right-hand side constraints representing
exact amounts ( =) or upper (<) or lower (> ) constraint
levels that must be met. In the example above, if row 1
represents timber production, then the constraint —

a1 +axz+aix; ... +ainxn2by

requires the total amount of timber produced from all
prescriptions and analysis areas to be greater than or
equal to the amount bj.

The Modoc National Forest FORPLAN Version 11
model represents the production functions, costs, values,
and resource supplies unique to the Forest in the math-
ematical format described above. By altering the objec-
tive function and constraint set, the model generates
estimates of costs, benefits, outputs, activities, and land
allocations for each alternative or benchmark.

The Forest used two versions of the FORPLAN model
to conduct the necessary analysis of alternatives. The
original model (referred to as the DEIS model) was built
with FORPLAN Version II Release 13 model code.
After the draft Forest Plan was released, an enhanced
version of the model code, Release 14, was made avail-
able. Public comments expressed concern and criticism
over certain aspects of the DEIS model. Improved capa-
bilities of the new code gave the Forest the opportunity
to restructure the model in response to these comments.
The revised model was used to analyze the effects of
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alternatives which evolved from the period of public
review.

The new FORPLAN code provided a means of incor-
porating the loss of growth and yield from plantation
mortality into the modeling process. Plantation failures
occur for a variety of reasons including marginal contract
planting, inclusions of shallow rocky soils, incomplete
capture of the site, occasional poor stock, and animal
damage. The ten percent rate of plantation failure on the
Modoc was implicitly modeled using the new code. Sim-
ilarly, the high percentage of plantation burning on the
Forest was also captured in the revised model. A linkage
was established between the incremental costs of fire
prevention and the degree of plantation loss through
wildfire. This allowed the economic efficiency criteria of
the model to determine the optimal level for the fire
program.

Revisions to the FORPLAN code enabled the same
timber management practices to be simulated with less
input. The more efficient model could be solved in a
much less time, which resulted in significant savings on
computer processing charges.

Comparability between the two models was achieved
by replicating the coefficients and constraints of the draft
model during the revision process. Of course, some mod-
ifications were necessary to convert to the new code and
significant differences are highlighted in this appendix.
Primarily, the changes relate to the geographic scope of
the model which was revised to generate Forest-wide
results instead of associating outputs with individual
management areas.

Interdisciplinary team input to the FORPLAN model
included identifying:

— activities applicable to the Forest lands;
— activities that could be modeled in FORPLAN;
- land types to which each activity could be applied;
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- costs, outputs, and benefit values which would result
from applying each activity to each land type;
- compatibility of activities on the same land area.

The resulting matrices include all management activ-
ities which can be modeled, as well as their costs, outputs,
and benefits.

After the models were built, test runs were made to
see if solutions were reasonable, and to make calibra-
tions. Constraint sets were developed and tested to rep-
resent minimum management requirements (MMRs),
minimum implementation requirements (MIRs), and
specific land allocations and output schedules for indi-
vidual alternatives. An iterative process was used to for-
mulate these constraint sets prior to making final
FORPLAN runs for benchmarks and alternatives. (See
Section 3.A. of this appendix.)

Depending on the objective function and constraint
set for each benchmark and alternative, the FORPLAN
solution represents the most cost-efficient mix of land
allocations, outputs, costs, benefits and activities. Alter-
natives were examined and evaluated for:

- trade-offs among economic, social, and environmen-
tal effects;

- differences in costs and benefits for both priced and
non-priced objectives, and the effect on present net
value;

- responsiveness to publicissues and management con-
cerns; and

- net public benefit, which is a combination of PNV and
qualitative Forest resource benefits.

Post-FORPLAN analysis included the following
tasks:
- determining impacts on the local economy using the
IMPLAN model;
- determining whether district personnel could reason-
ably implement alternatives in the field; and

- selecting as the preferred alternative that which pro-
vides the greatest net public benefit.

B. Land Units

Forest planners overlaid five maps to delineate funda-
mental land units for planning:

- administrative boundaries;

— vegetative classification;
- watershed boundaries;
- visual attributes; and

- soil composition.

The area intersections of these five layers provided a
set of capability areas representing the smallest units of
land for which comparable data exists on a Forest-wide
basis. All land within a capability area is homogeneous in
its ability to produce resource outputs and in its produc-
tion limitations. The final set of capability area maps were
computerized through WRIS (Wildland Resource Infor-
mation System)1 to calculate the individual polygon acre-
ages and to tag each area identified for the Modoc total
Forest data base. The 23,000 capability areas identified
for the Modoc total 1.633 million acres. Although the
Forest actually contains 1.651 million acres, the differ-
ence of 12,000 acres (0.7%) is not significant at this level
of analysis.

The Forest ID Team identified 49 physical, biological
and administrative attributes for each capability area to
help analyze resource opportunities and public issues.
These data were stored by capability area in a computer-
ized data base (Shimamoto and Merrihew 1982, Modoc
National Forest 1983). Capability area information is now
easily retrieved, sorted, aggregated and analyzed by dis-
trict and S.O. personnel using Oracle, a data base man-
agement system residing on the Data General MV8000.

It is not practical to use individual capability areas in
FORPLAN because of their small size and immense
number. The use of such a large number of land units
would be cumbersome and expensive, and would exceed
the matrix size limitations of the program. Therefore, the
representation of land units in a FORPLAN model is
accomplished by grouping many capability areas into
large analysis areas. Analysis areas for FORPLAN were
developed by selectively aggregating Forest capability
areas based on physical, biological and administrative
attributes.

Forest issues and concerns influenced analysis area
definition. It was important to include attributes that have
a significant effect on production capability and costs.
For instance, the selection of timber-related attributes to
include in FORPLAN was guided by such factors as
forest type, condition class, site class, slope, and accessi-
bility; these factors are the largest determinants of timber
yield and cost.

1 Developed at the Pacific Southwest Forest and Range Experimental Station

by Robert M. Russell, David A. Sharpnack, and Elliot L. Amidon.
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Level identifiers were used to characterize
FORPLAN analysis areas with attribute combinations
representative of the management situation on the For-
est. A total of six unique categories of attributes can be
defined in the FORPLAN model (TABLE B-1).

Level One, “Forest and Program Areas”, was used to
differentiate timber regulation in FORPLAN between
the Big Valley Federal Sustained- Yield Unit and the rest
of the Forest. Although the entire Forest was modeled as
a whole, the Big Valley Unit presents a distinct and
contrasting difference to the rest of the Forest with re-
spect to standing timber inventory, growing stock, and
growth conditions. Unique timber yield tables were de-
veloped for both areas of the Forest.

FORPLAN analysis areas generally represent actual
land units on the Forest but for certain purposes
“dummy” analysis areas may be included. Such analysis
areas are modeling constructs only and simply provide an
accounting mechanism for the costs and benefits associ-
ated with Forest-wide programs and general administra-
tion. These “dummy” analysis areas were also delineated
with a Level One identifier.

The Level Two identifier, “Economic Zones”, was
used to represent transportation system development
needs and to analyze cost-benefit questions related to
development versus non-development of roadless areas
on the Forest. Rangeland allotments were included in the
DEIS model as a Level Two.

The Level Three identifier, “Timber Suitability”, was
used to determine what range of timber intensities could
be applied to each analysis area based on suitability for
regeneration.

The Level Four and Five identifiers, “Forest Type and
Condition Class”, were structured in accordance with the
RAMPRERP yield tables used in FORPLAN. A unique
set of cost/financial tables was also used with selected
combinations of these identifiers.

The Level Six identifier, “Land Class”, was used to
separate low productivity land (less than 20 cu. ft.) from
other timberlands.

The DEIS model contained 492 Analysis Areas, 20 of
which were dummy analysis areas. They relate to the
Forest in the following manner:

B4

District  Timber AA Other AA  Total AA
WMRD 76 81 157
BVRD 60 57 117
DGRD 37 41 78
DHRD 64 56 120
Total 237 235 472
Dummy Analysis Areas 20
492

In addition to analysis areas, the DEIS model con-
tained zones which defined portions of analysis areas
contained within a geographic unit. Allotment zones
were used to estimate forage yield, investment dollars for
range structural improvements, and dispersed recreation
capacity.

No geographic specifications were necessary as the
analysis areas were stratified on Forest-wide attributes.
This simplified the model structure considerably and was
akey factor in reducing the cost of computer processing
for the analysis.

District rangers delineated 22 geographically contig-
uous management areas which they could administer
casily. In selecting the management areas, they used these
criteria:

- similar vegetation and topography;

—similar management objectives, situations, and is-
sues;

- undivided timber compartments;

~logical units of land large enough for projects and
outputs;

- existing transportation system.

Management Areas are displayed in the Forest Plan,
Chapter 4.

The desire to maintain the geographic identity of ca-
pability areas in the DEIS model limited aggregation.
Capability areas were not aggregated past the manage-
ment area in which they were located, thus allowing
constraints and reporting at the management area level.

Although management areas were not retained in the
revised FORPLAN model, they will be used as a means
of disaggregating FORPLAN outputs from the Preferred
Alternative to the ranger district level for Plan implemen-
tation.

Modeling and Analysis Process



Table B-1. Level Identifiers Used in FORPLAN

Level 1 - Name Code Description

Issues Areas, Forest ICO & Pro-

\ FOREST NF Forest-wide Activity outputs (Area = Forest)

BVFSYU SU Big Valley Federal Sustained-Yield Unit

FIR-PR FP FFP Fire Program — Forestwide

XWILDN XW | Existing Wilderness

RGN-PR RP Range Program — Improvements

WLF-PR WP | Wildlife Program — Improvements

REC-PR RC Recreation Program — Improvements
DESIGN DS Dcsignated-Classified Areas— Not Wilderness

GENFOR GF General Forest — Open Allocation

- - Not one of the above (Null) -

NOTE: DEIS Model included codes for 22 management areas at this level

 Level 2 v Name Code Description
Economic Zones & ICO Overlaps ECN-Z1 z1 Economic Zone #1 Unroaded
ECN-Z2 z2 Economic Zone #2 Partial Roaded
ECN-Z3 3 Economic Zone #3 80% + Roaded

DEVREC DR Developed Recreation Sites (Non-Skiing)

- - Not one of the above (Null)

NOTE: DEIS Model included codes for 87 range allotments at this level.

 Level3: | Name Code Description
Suitability & Type of AA REGEN2 M2 Model 2 Transfer AAs

MILES MI Miles
CAPCTY ' CP Percent Capacity Used
PROGRAM| PR Program — Projects, etc.
NONSTK NS Conifer Sites not Stocked (Brush or Hardwood)
CCSWTH T1 Lands Suitable for CC-SW-TH-UE
CCsw T2 Lands Suitable for CC-SW-UE

Modeling and Analysis Process B-5



Table B-1 - continued

SW-UE T3 Lands Suitable for SW-UE
UE T4 8:1;;15 Suitable for UE-Extensive Managcmentr
SS-THN T9 Lands Suitable for Sanitation Salvage
- - Not one of the above (Null)
Level 4 Name Code Description
Forest Type, Vegetation Type MC MC | Mixed Conifer Type
PPJP PP Ponderosa-Jeffrey Pine Type
RF RF Red Fir Type
LPP TLP | Lodgepole Pine Type
GRASS GR Grass-Rangeland
FR&T RT Forest Roads and Trails Management
- - Not one of the above (Null)
Level § Name Code Description
Condition Class or Structure RGN-PL PL Regeneration Plantations
P1 P1 Plantation Less 10 Yrs — Disp Opening
P2 P2 Plantation Greater 10 Yrs — Disp not Opening
3P 3P Small Sawtimber <40% Crown Closure
3G 3G Small Sawtimber >40% Crown Closure
4P 4P Large Sawtimber <40% Crown Closure
4G 4G Large Sawtimber >40% Crown Closure
6G 6G Large Sawtimber in Multi-Store Stands
UNSTKG NS Nonstocked Suitable Timber Lands
EXT-AR EX Existing Sites or Areas
POT-AR PT Potential Sites or Areas

Not one of the above (Null)

Modeling and Analysis Process
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Table B-1 - continued

. " Code ~ Description
Land Classes, Slope & Site Classes SITE-4 Dunning Site Class '4’
SITE-3 Dunning Site Class *3’
SITE-2 Dunning Site Class '2’
<20CUFT Less than 20 Cu Ft Lands—Reg II or Less

Not one of the above (Null)

C. Prescriptions

A prescription consists of a set of management prac-
tices and a schedule for their application. Depending on
site-specific management objectives, any one of several
prescriptions could be applied to a single analysis area.
Considering the number of possible combinations of pre-
scriptions, timing, and analysis areas, finding the most
cfficient distribution of management practices is a com-
plex problem. With the use of a computerized model such
as FORPLAN, an optimal solution can quickly be deter-
mined. The speed of the solution allows several alterna-
tives to be developed and analyzed, effectively increasing
the scope of the planning effort.

It is important to recognize the difference between
management prescriptions and FORPLAN prescriptions.
Management prescriptions provide direction for manag:-
ing resources to produce goods and services and meet
specific goals and objectives. They outline management
practices, time schedules, and standards and guidelines
for specific areas of the Forest. Management prescrip-
tions and Standards and Guidelines meet the require-
ments outlined in 36 CFR 219.27. Management
prescriptions are listed n Chapter 4 of the Forest Plan
and are summarized in Chapter 2 of the EIS.

Prescriptions used in FORPLAN were derived from
mangement prescriptions developed by the Forest’s in-
terdisciplinary (ID) team. They are the FORPLAN
model equivalent for the sets of activities which could
occur on analysis areas. They are generic activities in that
they are written independently of the standards and
guidelines needed to fit activities to site specific condi-
tions. Members of the ID team quantified the outputs,
costs, and benefits that would result from the application
of a management prescription to a given analysis area or
unit of land. This process provided the information

Modeling and Analysis Process

needed to complete a set of yield and economic tables
used to calculate the cost and benefit of each FORPLAN
prescription/analysis area combination.

FORPLAN prescriptions were developed to allow for
a full range of management activities on analysis areas. A
minimum mangement FORPLAN prescription was in-
cluded for each analysis area to allow choice of no active
management. Other prescriptions represented various
levels of intensity. This provided maximum flexibility in
modeling the management situation in that either inten-
sive or non-intensive mangement practices could be allo-
cated to any land unit. The range of prescriptions
available for each analysis area was constrained only by
technical feasibility.

FORPLAN prescriptions consist of two levels: man-
agement emphasis (ME) and management intensity
(MI). Many prescriptions can be represented by one
mangement emphasis and several mangement intensities.
For example, under the TF-FUL timber emphasis, even-
aged management produces high timber yields. Open-
ings are the largest permitted under the timber
dispersion constraint and the landscape visual quality is
modified. Tied to this management emphasis are man-
agement intensities which vary in silvicultural treatment
and the use and timing of commercial thinning. The
descriptions below summarize the FORPLAN manage-
ment emphases abbreviated in Table B-2. This table
shows the relationship between FORPLAN prescrip-
tions and management prescriptions.

This prescription applies to all lands for which no
chargeable timber volume is scheduled. Management
objectives either preclude timber production or are so
restrictive that sivicultural objectives cannot be met. Ex-
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amples are non-capable, unavailable, and unsuitable
lands; wilderness and research natural areas (RNAs);
cultural and developed recreation sites; and threatened
and endangered species (T& E) habitats (which includes
habitat provision for the piliated woodpecker).

This prescription includes suitable timberlands where
management objectives are such that minimal timber
yields are scheduled. Average rotation age is 200 years.
Timber outputs are regulated as a separate, non-
interchangeable component of the allowable sale quan-
tity (ASQ). Stand maintenance and harvest on low
productivity timberlands are included in this prescrip-
tion. Examples of other possible applications of this pre-
scription include management of visual retention zones
and riparian areas.

‘Reduced Yield Objectives

This prescription includes suitable timberlands where
management objectives allow for even-aged and uneven-
aged systems but not at full yields. Rotations vary from 70
to 160 years with the average rotation of 125 years. This
prescription represents harvest regimes on lands desig-
nated to meet nontimber objectives. Emphasizing other
resources results in a mean rotation longer than optimum
from a timber production standpoint. Examples of lands
included in this prescription are visual partial retention
zones and semi-primitive motorized recreation areas.

This prescription includes suitable timberlands where
management objectives allow for even-aged and un-
evenaged systems with full timber yields. Average rota-
tion varies from 70 to 90 years. Outputs from other
resources may be generated on lands assigned to this
prescription but nontimber objectives do not constrain
timber production.

This prescription is used to establish adummy analysis
area as a proxy for the wilderness recreation program. In

B-8

this case, the analysis area serves to track budget costs for
alternative program levels as represented by a range of
management intensities.

This prescription is used in conjuction with a dummy
analysis area. The analysis area was included to track
costs associated with providing different levels of quality
at existing developed recreation sites.

(7) Potential Developed Recreation Sites (PD).

This prescription is used in conjunction with a dummy
analysis area. The analysis area was included to track
costs associated with expanding the developed recre-
ation program and constructing new sites.

This prescription includes rangelands where allot-
ments are managed with minimum investments in struc-
tural improvements and administration. Permits are
issued, fees collected, livestock controlled, and resource
damage prevented. Existing improvements are main-
tained.

This prescription includes rangelands where allot-
ments are managed to improve ecological conditions to
at least a satisfactory level. Fencing, water developments,
and improved grazing systems are used to obtain rela-
tively uniform livestock distribution and forage utiliza-
tion. Approximately one-half the total desired structural
improvements are implemeted. Existing improvements
are maintained.

(10) Raoge Management ntensive LD).

This prescription includes rangelands where allot-
ments are managed intensively for uniform livestock dis-
tribution and high forage production. Existing structural
improvements are maintained and all desired additional
improvements are built.

Modeling and Analysis Process



Table B-2. Management Prescriptions — FORPLAN Prescription Linkage

| ,EORPHN'Manhgement Intensity

This prescription may be applied to all suitable timber-

L Minimum TU-UNS MN lands (both >20and <20 cu. ft. lands). No timber harvest
Management Level [MAINTS] | is scheduled but outputs from other resources, such ag
dispersed recreation and forage, are produced.
283 Wilderness TU-UNS MN This prescription applies to timber management in the
* | Management [MAINTS] | wilderness area. No timber harvest is scheduled.
X- . N These prescriptions apply to recreation management in the wilderness]
(Existing area
wilderness) ’
LS The wilderness is managed to provide low standard ser-
[LOWSTD] | vice.
SD The wilderness is managed to provide standard service
[FULSTD] ’
RH Rehabilitation of wilderness rescreation sites from low to
[REHABT] | high.
XX .
[XX-CAP] Excess capacity.
Semi-Primitivd Thxs prescription a;.)pli?s to timber management in areay)
Non-Motorized MN dcsng.nated for semi-primitive non-motorized recreation.
4 . TU-UNS No timber harvest is scheduled but outputs from other
Dispersed Recre- [MAINTS] . .
. resources such as dispersed recreation and forage, are]
ation
produced.
XDVREC
S&6. Develop.ed (Existing devel{ These prescriptions apply to management of the developed recreation
Recreation oped recreq program.
ation site)
SD Manage sites at full standard of service
[FULSTD] )
Ls Manage sites at low standard of service
[LOWSTD] )
RH Rehabilitation of existing sites from low to standard leve
[REHABT] | of service.
XX .
[XX-CAP] Excess capacity.
DVREC NC New site construction
[NCONST] ’
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Table B-2 - continued

1.

Visual Retention

TM-MRG

SM
[STMANT]

This co-emphasis prescription produces timber while
maintaining visual retention qualities. Timber is har-
vested by small clearcuts (5 acres or less) or sclection|
harvesting.

Special Areas

TU-UNS

MN
[MAINT]

This prescription applies to designated areas includin
Research Natural Areas (RNAs), Special Interest Ar
(SIAs) and National Natural Landmarks (NNLs). N
timber harvests are scheduled, although outputs fro
other resources are produced.

Raptor
Management

TU-UNS

MN
[MAINT)]

This prescription applies to bald eagle habitat in all tim-
berlands. No timber harvest is scheduled although out-
puts from other resources are produced.

10&
11.

Rangeland

LVSTGB

LVSTGC

LVSTGD

[-NULL-]

No options for management intensity are included in thc
revised FORPLAN model. Six levels of management in-
tensity were included in the DEIS model and represente
options for non-structural range improvements. Althou,
this level of detail was not incorporated in the revi
model, the Range-Forage Management Prescription ex-
plicitly provides for vegetative manipulation and is not}
precluded by the generalized model structure.

12.

Even-Aged Timber

TF-FUL

Existing Stands

cC
[CC-HAR]

Timber is clear-cut to produce near optimal yields. Exist-
ing stands receive final harvest only. All merchantable]
commercial trees within the stand are removed.

SW
[SW-HAR]

Shelterwood cutting is used to produce near oplimaj
yields. Shelterwood cutting involves two steps: 1) a see

step designed to open the canopy and create space for]
new trees, and 2) overstory removal designed to remove]
all merchantable trees after completing the sced step.

4E
[>40HAR]

Even-aged harvest on slopes greater than 40%. Existing
stands receive final harvest only. All merchantable com-
mercial trees within the stand are removed.

B-10

Modeling and Analysis Process



Table B-2 - continued

Second stage (overstory removal) of a two-step shelter

28 wood process. Existing stand condition resulted from|

[2S-HAR] | application of seed step and all merchantable trees arc]
removed to complete the shelterwood harvest pattern.
Even-aged harvest of existing stands after the fifth de-
cade. This prescription represents both shelterwood and|

EA clear-cut management intensities. It serves to reduce the

[EA-HAR] size of the model by limiting the columns required for thel

i out-periods of the planning horizon. Existing plantation

receive a release treatment, a precommercial thin, and
final harvest.

ET Within plantations, the existing stand receives a releasc

[ET-HAR] treatment, a precommercial thin, and up to three entries
for commercial thinning before final harvest.
An existing plantation fails before it reaches three de-

PF cades of age. The site is prepared and replanted to estab-

[PLFAIL] lish a fully stocked stand. This prescription accounts for
the loss of growth and additional expense resulting from|
plantation failure.
An existing plantation burns before it reaches three de|

BR cades of age. The site is prepared and replanted to estab-

[PL-BRN] lish a fully stocked stand. This prescription accounts for]
the loss of growth and additional expenses incurred from|
plantations destroyed by wildfire.

Regenerated Stands

ET

[ET-HAR]

EA

[EA-HAR]

PF

[PLFAIL]

BR

[PL-BRN]

13. Timber-Visuals TR-PR Existing Stands

Reduced yields occur due to longer than optimal rota-

cC tions from a timber management perspective. Partia

[CC-HAR] retention is the visual quality objective. Managemen
intensities are the same as described above for bot
existing and regenerated stands.

Modeling and Analysis Process
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Table B-2 - continued

SwW
[SW-HAR]
4E
[>40-HAR])
EA
[EA-HAR]
ET
[ET-HAR]
PF
[PLFAIL)
BR
[PL-BRN]
Regenerated Stands
ET
EA
PF
BR
This co-emphasis prescription produces timber an
- forage. Following a final harvest, site preparation meth
TD ods are modified to maintain more browse, grasses, an
14.. | Timber-Forage TF-FUL [T-FORG] forbs than would be expected under practices to opti
mize timber yields. Timber yields are reduced, but mor
forage is produced. Modification is the visual quali
objective.
This presciption is the same as TF-FUL/TD rotationil
TD are longer than optimal from a timber managemen
[T-FORG] | perspective. Partial retention is the visual quality objec-
tive.
Timber is harvested in clearcuts of <5 acres or by single;
tree selection. Yields are about 70% of growth, which i
15. | Uneven-Aged | pp pp GS considerably below optimal timber yields. This pre-
Timber [GS-HAR] S . A
scription is a choice for existing and regenerated stand
on >20 cu. ft. timberlands.
B-12 Modeling and Analysis Process



Table B-2 - continued

Timber is harvested on lands producing <20 cu. ft. per
acres per year at the culmination of mean annual incre
ment. Although the full range of sivicultural practices]
will be used to harvest 5% of the current inventory
volume, the method selected for use is subject to 1) the
objectives of each management area, 2) the needs of}
each stand, 3) the expectation that these lands will not|
be managed for maximum timber production or regen-|
erated by clear-cutting.

This co-emphasis prescription produces timber while]
maintaining the integrity and quality of riparian areas
Timber is harvested by single-tree selection only in}
well-stocked stands.

Note: The Draft model included a separate prescription for riparian]
areas in <20 cu. ft. timberlands [MAINT]. The revised model col
lapses all riparian areas together and limits total harvest to 5% of the|
existing inventory. This should allow ample margin for site-specifid
conditions to dictate actual harvest locations and methods.

Timber Manage-
ment on Low Pro SM
16. | quctivity Landd TM"MRG | srMANT)
(<20 cu. ft. Timber)
Riparian Arca Man- SM
17. agement TM-MRG [STMANT]
D. Time Periods

A planning horizon of 160 years is used to ensure
sustained yields of goods and services. For display pur-
poses only five decades are shown. In the model, outputs
are totals or averages for 10-year periods. Note that the
Plan is applicable for only 10-15 years (the planning
period) and is subject to revision.

Because of the discount rate, PNV is significant for
only 12 time periods. Therefore, when PNV is the objec-
tive function of the run, modeling efficiency is increased
by maximizing its value over only 12 of 16 decades.

E. Outputs

Each prescription/analysis area combination in the
FORPLAN solution produces one or many outputs.
From a modeling perspective, there are three ways an
output may be generated:

~ Time-dependent relationship— the output level de-
pends on the prescription that is applied to the anal-

Modeling and Analysis Process

ysis area and the point in time relative to the begin-
ning of the planning horizon.

—Age-dependent relationship—the output level de-
pends on the age of the vegetation associated with the
analysis area to which the prescription is applied.

~ Sequence-dependent relationship— a secondary out-
put is produced as a function of a primary output
generated through the one of the methods above.

Table B-3 summarizes outputs generated within and
outside the FORPLAN model and their associated unit
of measure. Following is a brief discussion of how output
cocfficients used in the analysis process were developed.
Detailed information is available in the Forest planning
records.

Other information can be obtained from data files
generated by FORPLAN using the FORPLAN report
writer to summarize variables of interest. These items of
information are not discussed below but were available
to ID team members to help interpret FORPLAN results
for the EIS and Plan.
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Table B-3. Outputs.

Outputs generated by Outputs generated outside
the FORPLAN model: the FORPLAN model:
Outputs Units Outputs Units
Developed Recreation RVD® Recreation Opportunity Spectrum | RVD and PAOT' by Class
Recreation Opportunity Spectrum! | Acre by Class Off-road Vehicle Areas Acre and Mile
Dispersed Recreation RVD Visual Quality Index Index number
Hunting Related RVDS RVD ;);::i:"mmtened and Endangered Animal numbers/Acre/Mile
Wilderness Recreation RVD
: Other Fish and Wildlife Populati Animal numbers/Pounds
Visual Quality Objectives Acre
Snags Number per Acre
Visual Alteration Acres Effectively Altered
. Habitat Improvement Acre/Mile
Available Forage AUM
3 Firewood Cord
Big Game Forage AUM
3 Water Quality Acre-feet
Livestock Forage AUM
Watershed Improvement Acre
Wildlife Habitat Seral Stages Acre by Type
; Minerals Operating Plans
Bald Eagle Habitat Acre
Withdrawn From Mineral Entry Acre
Wildlife and Fish Use WFUD®
2 Land Acquisition Acre
Deer Habitat Improvement Acre
2 Property Line Location Miles
Wetland Habitat Improvement Acre
Research Natural Areas Number/Acre
Sawtimber MCF/MBF*
Human Resources Enrollees
Long-Term Sustained Yield MCF
Fuels Treatment Acre by Type
Average Standing Volume MCF
Roads Obliterated Mile
Timber Inventory MCF
_ Trail Construction/Reconstruction Mile
Reforestation Acre
Dams and Reservoirs Number by Type
Timber Stand Improvement Acre
Administrative Sites Number
Silvicultural Practices Acre by Type
Water Quantity Acre-feet ! After revision, these acreages were modeled as land
Cumulative Watershed Disturbance|” Acres Disturbed allocations rather than FORPLAN outputs.
2
Wildfire Acres Burned Acres of .habilnl improvement and forage allocation have
been estimated outside the revised model using a process
Plantation Mortality’ Acres Failed/Burned similar to that incorporated in the DEIS model.
Road Construction/Reconstruction | Mile ? Revised model capability only.
a
Road Maintenance Mile b Recreation Visitor Day
Animal Unit Month
© Wildlife and Fish User-Day
% Thousand Cubic Feet
¢ Thousand Board Feet
" Persons At One Time
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Outputs Generated Within the FORPLAN Model

Recreation Visitor Days (RVDs) for each developed
recreation site are based on:

- persons-at-one-time (PAOT) capacity,
-season of use,

- pattern of weekday to weekend use, and
- average length of time in site.

The following formula is used to calculate RVDs:

RVD = PAOT x Season Days x Pattern of Use x Length of Time

in Site
12

where PAOT - number of u?dmduals xyho can physically

occupy the site at one time
Season Days = number of days the site is open
Pattern of Use - a factor to account for differences in

weekday and weekend use

A s

Length of Time = numberof hoursin site (assumed to be 24

hours)

Forecasts of recreation use through the year 2030 were
used to project the Forest’s developed recreation use.
Forecasts are based on population growth, past recre-
ation use trends, disposable income, leisure time, and
available energy supplies. The Analysis of the Manage-
ment Situation For Recreation in the Forest planning
records provides more details.

classification system describing a continuum of outdoor
recreation activities available within various environmen-
tal settings. The five classes on the Forest are:

- semi-primitive non-motorized — wilderness
- semi-primitive non-motorized

- semi-primitive motorized

-roaded natural

-rural

Because few acres are in the rural ROS class, it was
combined with roaded natural.

The number of ROS acres in each class depends on
the theme of the alternative and the desired management
objective for different parts of the Forest. The area man-
aged for semi-primitive non-motorized — wilderness is
assigned to the wilderness prescription; semi-primitive
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non-motorized recreation areas are assigned to a pre-
scription designed for this management; semi-primitive
motorized areas may be assigned to any one of several
prescriptions which meet partial retention visual objec-
tives; and roaded natural and rural areas may be assigned
any one of numerous prescriptions. Procedures are based
on the Forest Service “ROS User’s Guide”, FSM 2331.47
and 2353.4, R-5 Supplement #122, 10/80.

RVD:s for dispersed recreation are based on ROS
classifications. Each ROS class has a unique per acre
PAOT coefficient. The more developed and accessible
the category is, the larger its PAOT coefficient. RVDs
are derived from PAOT figures as are RVDs for devel-
oped recreation. The Forest has excess capacity in each
ROS class compared to existing use.

Projections for dispersed recreation use were derived
from the same source as developed recreation. By 2030,
overall projected use probably will not exceed 25% of
capacity. Because supply exceeds demand, no value is
given to excess RVD capacity.

Outputs for hunting-related RVDs are directly re-
lated to outputs generated for big game hunting WFUDs.
They are separate from dispersed recreation RVDs dis-
cussed above. According to Forest recreation informa-
tion, for every Wildlife and Fish User-Day (WFUD)
spent big game hunting, the recreationist spends twice
that time camping (2 RVDs).

Physical carrying capacity in the South Warner Wil-
derness is principally determined by campsite availability
and proximity to sensitive resource areas. Other elements
such as water quality and trails often influence carrying
capacity, but are currently non-limiting factors. Campsite
solitude is one of the major components affecting social
carrying capacity and is the limiting factor in most of the
Wilderness.

As population growth occurs, Wilderness use is pro-
jected to increase steadily and reach full capacity by 2030.

To calculate overnight capacity, the maximum number
of campsites is multiplied by 3.6 PAOT per campsite.
Total PAOTs are converted to RVDs using the same
methodology described for developed and dispersed rec-
reation. To calculate day-use capacity, PAOTs for vari-
ous day-use areas are converted to RVDs.
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ty Objectives

Visual quality objectives (VQOs) represent the suit-
ability of various parts of the Forest to be managed for a
range of visual quality. The five objectives used on the
Forest are: preservation, retention, partial retention,
modification, and maximum modification. The South
Warner Wilderness and Special Areas are always man-
aged for a VQO of preservation. Other areas are assigned
different objectives. Acceptable levels of disturbance de-
pend on the theme of the alternative.

Coefficients were developed to depict the number of
regenerated harvest acres that could be treated in any
one decade before violating visual resource objectives.
These coefficients were derived from the EFFALT (ef-
fective alteration) concept. This approach is based on the
assumption that what was once a visually homogeneous
background will appear altered to the casual observer.
After a timber harvest, the alteration remains until the
trees grow to a height and color which blends in with
surrounding vegetation. A decay function reflects the
decline in the severity of visual impacts over time.

For each visual quality objective, a constraint was
included in FORPLAN to limit the number of acres that
would appear to be visually altered. In the DEIS model,
the timber policy dispersion constraint was modeled in
conjunction with VQOs and linked to the EFFALT decay
function. This joint constraint limited the acres harvested
in each management area.

The close association between dispersion and VQO
requirements was retained in the revised model, and a
similar decay function was used. Because management
areas are not delineated in the revised model, VQO and
dispersion constraints apply to total Forest regulated
acres and inventory. Regional coefficients were derived
from a perspective plot analysis conducted in Region 5
and used to develop a new decay function during the
FORPLAN revision process. Coefficients were linked to
constraints in the revised model to simulate management
of Forest-wide visual resources.

Timber harvest in areas managed for marginal yields
(TM-MRG) was limited to 5% of inventory per decade
(Retention VQO). In areas managed for reduced timber
yields (TR-PR), harvest was limited to 15% of inventory
with average effective alteration not to exceed 15% over
a two-decade period (Partial Retention VQO). Under a
timber emphasis of TF-FUL (full yields), harvest was
limited to 20% of inventory with average effective alter-
ation not to exceed 30% over a two-decade period (Mod-
ification VQO). (See section 4 for more information
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about the EFFALT model and the coefficients used in
the DEIS model.)

Available Forage

The amount of forage caten by livestock, wildlife, and
wild horses is expressed in animal unit months (AUMs).
Available forage is determined for permanent
rangelands, seedings, and timberlands on each allotment.
Estimates of forage production on permanent
rangelands are based on local Soil Conservation Service
(SCS) range sites, which represents common combina-
tions of vegetation and soils. Potential range site forage
production is used with site-specific condition data to
determine the average useable amount of forage for cach
allotment. District range conservationists determincd
forage production from non-native seedings for each
allotment. They estimated timberland forage based on
their experience in managing grazing activities and on
timberland plantation sampling.

Forage production on permancnt rangelands im-
proves over time if ecological condition improves. Im-
proved ecological condition is built into yield tables for
each prescription.

In contrast to permanent rangeland, timberlands
(transitory range) provide palatable forage for a limited
time. Transitory range can exist for several years or sev-
eral decades, depending on the harvest method and the
cultural practices applied when establishing a new stand
of trees. Eventually the forest canopy closes enough to
either prevent growth or reduce the palatability of herba-
ceous species. Forest range and wildlife specialists esti-
mated forage production for transitory range after an
extensive literature review.

The DEIS model included a set of constraints to allo-
cate forage for production of big game AUMs or live-
stock AUMs. Big game AUMs werc estimated to have a
benefit value equivalent to that of big game wildlife user-
days. Livestock AUMs were evaluated at the average
amount that ranchers would be willing to pay for Forest
grazing permits. Considering the large differential in
benefit values, the economically efficient FORPLAN so-
lution resulted in allocation of forage to big game AUMs
until the capacity of wildlife user-days was exceeded.
Forage allocation constraints were not incorporated into
the revised model. Allocation of available forage between
livestock and wildlife AUMs is conducted subsequent to
the FORPLAN analysis in compliance with range allot-
ment strategies and decr herd management goals.

Modeling and Analysis Process



Wildlife habitat seral stages were modeled to estimate
theeffects of harvest patterns on habitat diversity. Diver-
sity insures viable wildlife populations over time. Seral
stage changes for eastside pine and mixed conifer follow

is 70 years and older.

the habitat successional time line shown below. Succes-
sional changes for red fir occur one decade earlier in all
seral stages except 1X. Lodgepole pine seral stage 2X is
20-50 years; seral stage 3C is 60 years; and seral stage 4C

~ Delfinition

Ages (Years)
(Periods)

" Grass/forb/seedling stage consists of annual and perennial grasses and forbs with

or without scattered shrubs. It may also be a conifer plantation in which the trees
are <1inch at DBH.

10 (1)

Shrub/sapling/pole stage consists of mixed or pure stands in the 1-10.9 inch DBH
range.

50 (2to0 5)

Medium tree size (small sawtimber) of mixed or pure stands in the 11 to 24.9 inch
range. Total tree canopy cover is from 0 to 39%. Stands commonly support a
substantial shrub layer.

130 (6 to 13)

3B&C

Medium tree size (small sawtimber) of mixed or pure stands in the 11- to 24.9-inch
range. Total tree canopy cover is 40% or greater. Shrub layer density is variable.

130 (6 to 13)

4A

Large tree (medium and large sawtimber) corresponding roughly to the mature
and overmature classification. DBH is generally greater than 24 inches. Total tree
canopy cover is 0-39%. Stands 180 commonly support a substantial shrub layer.

180 (14 to 18)

4B&C

Large tree (medium and large sawtimber) corresponding roughly to the mature
and overmature classification. DBH is generally greater than 24 inches. Total tree
canopy cover is 40% or greater. Shrub 180 layer density is varible.

180 (14t0 18) |

4A-older!

This is the specific component of the large tree stage that is older and overmature
with a total tree canopy cover of 40% or less. The stands should show evidence of
decadence.

190 (19+)

4C-older!

This is the specific component of the large tree stage that is older and overmature
with a total tree canopy cover of 70% or greater. The stands should show evidence
of decadence.

190 (19+)

1 6G was divided between 4A and 5C in the revised model. No distinction was made between overstory and understory.

In existing stands the stratum label is used to determine seral stages:

M3P small sawtimber with >40% crown closure

M3G small sawtimber with >40% crown closure

M4G medium sawtimber with >40% crown closure

Strata label 6G is called 44 based on the overstory. When the overstory is removed, the habitat type changes to 2X and)
eventually grows to 3C and 4C.

Modeling and Analysis Process
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The output for bald eagle habitat is an acre counter
for timberlands allocated to the raptor management pre-
scription in FORPLAN. Rangeland acres are not as-
signed in the model but are later identified through the
Forest data base. Bald eagle habitat was a fixed acreage
allocation in the revised model.

One wildlife and fish user-day (WFUD) equals 12
hours of recreation activities associated with fishing,
hunting, or wildlife enjoyment. The number of WFUDs
generated by the Forest is correlated with 1) population
of local communities, 2) habitat capability to support
populations of fish and wildlife species, and 3) California
Department of Fish and Game harvest strategies, partic-
ularly quotas which may limit participation. Changes in
numbers of WFUDs relative to human population
changes are based on published recreation participation
studies. Habitat capability changes as a result of direct
habitat improvements and induced habitat improve-
ments from other resource activities. We assumed that
State harvest regulations would follow the wildlife popu-
lation trends.

Estimates of big game hunting WFUDs were based on
State and US Fish and Wildlife Service statistics for
number of hunting tags issued, hunter success, and time
spent afield. Forest Service Recreation Information
Management (RIM) data were also used.

Estimates of small and upland game hunting WFUDs
and nongame/nonconsumptive use WFUDs were also
based on State and US Fish and Wildlife Service statis-
tics, as well as RIM data. WFUDs increase over time
based on human population change and the amount of
direct habitat improvement initiated.

Estimates of Waterfowl hunting WFUDs were based
on the supply of habitat from Forest wetlands. State, US
Fish and Wildlife Service, and Forest Service RIM data
were again used.

Estimates of cold- and warm-water fishing WFUDs
were based on the ability of available habitat to support
various numbers of fish. WFUDs change over time in
relation to human population change and direct and
induced habitat improvements.

This outputis another acre counter for FORPLAN for
the number of direct habitat improvements selected for
deer. When wildlife rejuvenation prescriptions are se-
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lected in the model, this output tracks the number of
acres allocated.

Wildlife management plans for habitat improvements
will be adhered to although such improvements have not
been included in the revised model.

As with deer habitat improvement, this output is an
acre counter in FORPLAN for the acres allocated to the
wetland prescription.

Wildlife management plans for habitat improvements
will be adhered to although such improvements have not
been included in the revised model.

Sawt

Sawtimber outputs were derived from timber yield
tables. These tables are based on existing volume, age and
basal area information collected from 15 strata during the
1980 timber inventory. Data concerning basal area
growth and volume yield equations, Dunning site classes,
maximum basal area for each site index, and indices for
height were used as input to RAMPREP (Resource
Allocation Method-Preparation), a computer program.
RAMPRERP calculates potential yields from a stand
under various thinning and clearcut harvest regimes for
both existing and regenerated stands. (See Section 4 for
more information about RAMPREP.)

Long-Term Sustained Yield

Long-term sustained yield (LTSY) is based on timber
volume from regenerated stands. LTSY is the sum of
timber volume by prescription, divided by the age of final
harvest (rotation age).

Average standing volume is based on the average
uncut volume during the planning horizon from lands
managed for timber production.

Timber laventory .

Timber inventory is the sum of the average volume per

acre of each strata and prescription multiplied by the
strata acres. The calculation occurs each decade.

Reforestation
The reforestation output is an acre counter in

FORPLAN usedto add the number of acres from harvest
prescriptions requiring regeneration.

Modeling and Analysis Process



Timber stand improvement (TSI) is an acre counter
in FORPLAN used for tracking acres of release and
precommercial thinning. In the same decade when regen-
eration harvest occurs, release TSI is counted. In the
following decade precommercial thinning TSI is
counted. ’

Silvicultural practices are calculated by summing the
acres of each analysis area/prescription combination
used in the solution of the alternative.

plantations and prescribed burning for range and wildlife
habitat improvement. (See Section 4 for more informa-
tion on FIREPLAN.)

Miles of road construction and reconstruction are
based on the historical relationship of roads constructed
or reconstructed to the volume of timber harvested. With
road access essentially intact, approximately two-thirds
of the road work will be reconstruction. Road construc-
tion and reconstruction are divided between appropri-
ated dollars and purchaser road credit.

Current water yields were determined from data col-
lected at gaging stations operated by the California De-
partment of Water Resources and the US Geological
Survey located on or near the Forest. Estimates for in-
creased water yield were based on a series of water
balance equations using HYSED, a water resource anal-
ysis model. Depending on location, elevation, and the
method of timber harvest, new runoff from these areas is
added to the background level. (See Section 4 of this
appendix for more information.)

Roaded Acres)

Impacts from timber harvesting and road construc-
tion, and unsatisfactory range condition are factors used
to determine equivalent roaded acres, a measure of the
relative amount of disturbance in the watershed. The
maximum allowable disturbance for each watershed is
estimated from soil sensitivity information that includes
soil depth, slope stability, erosion hazard rating, and
water runoff potential.

The goal is to prevent disturbance to a watershed
beyond its threshold. Threshold is the level of distur-
bance (measured in percent of equivalent roaded acres)
beyond which irreversible cumulative watershed impacts
occur.

Burned acres, costs, and net value change for each fire
program option are based on output from the FIRE-
PLAN Initial Attack Assessment Model, version 2.
FORPLAN adjusts these outputs based on the schedul-
ing of other activities that affect fire hazard. Coefficients
used to adjust outputs are developed by testing the effects
of fuel model changes in the FIREPLAN model. Activi-
ties that trigger changes are timber harvests that result in

Modeling and Analysis Process

Forest Service road maintenance miles are the result
of the miles of road currently on the Forest Development
Road (FDR) System, plus miles of new roads con-
structed, minus obliterated roads.

Outputs Generated Outside the FORPLAN Model

Distribution of RVDs for each ROS class is based on
historic use. Recreation RVDs and hunter-related RVDs
are included in the distribution among ROS classes.

Distribution of PAOT: is based on acres in each ROS
class multiplied by capacity coefficients. Capacity coeffi-
cients are based on a formula in the ROS handbook and
include such factors as ratio of weekday to weekend use,
length of stay, and length of managed season.

ay Vehicle Areas (Acres :

Areas open to off-highway vehicles vary by the theme
of the alternative. Some areas are closed to OHVs for
other resource management, or because terrain and veg-
etation do not accommodate OHVs, or both. Closed
areas include Wilderness, special interest areas, SPNM
areas, riparian areas, and bald eagle nesting or roosting
areas. Because most of the Forest is relatively flat, about
70% of the unrestricted acres are useable by OHVs.
Ground conditions that functionally exclude OHVs in-
clude steep slopes, boulder fields, lava reefs, and thick
vegetation.

The number of miles of roads and trails open or closed
to OHVs does not change between alternatives. Al-
though no roads and trails are specifically designated for
OHV use, over 2,000 miles of low-standard roads are
suitable for OHV use.

B-19



The visual quality index is a quantified rating of the
future visual condition of the Forest. It is an index of acres
disturbed by various management activities, taking into
account visual condition class and variety class.

The number of active peregrine falcon nests is derived
from the Peregrine Falcon Recovery Plan. Each Forest
is assigned a recovery target by the Region.

Habitat for Modoc suckers represents the miles of
stream in high and medium habitat capability. Habitat
assessment is based on the habitat capability model for
this species.

Population numbers for bighorn sheep represent the
amount of available habitat allocated to sheep under each
alternative. Populations are based on estimated carrying
capacities of various habitat.

Animal numbers and habitat capability coefficients
for management indicator species are based on the hab-
itat suitability of various vegetative types or stream con-
ditions. Other factors such as cover and habitat needs
were also considered in deriving numbers. Descriptive
habitat capability models were used and are described in
Section 4.

After forage allocations were made, deer population
estimates were calculated using a simple conversion fac-
tor for each herd. Each herd has a specific AUM need
per deer based on the amount of seasonal range and
seasonal forage requirements (Appendix L).

A deer habitat capability model was used to assess
deer populations. This model and deer numbers helped
determine improvements needed and biological carrying
capacity. '

Older wildlife habitat seral stages are assumed to
provide the minimum habitat necessary to maintain via-
ble populations of pine marten. However, additional in-
formation about marten indicated that solely reserving
older seral stages, without providing larger areas and a
spatial linkage, might not be adequate management. The
Forest identified an alternate approach to be used for
some alternatives based on developing a distribution of
territories. Tentative territories were established based
on the Region 5 furbearer literature review. The purpose
of establishing territories was three-fold:
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- to determine approximate locations of territories;

—to determine the effects of these territories on timber
management objectives; and

— to develop recommendations for pine marten habitat
distribution on the Forest.

The Forest’s Land Management Planning data base
was used as a level for establishing territories. In this way,
specific polygons could be identified and used to develop
FORPLAN runs.

The following assumptions were made in delineating
territories at this level:

— Habitat would be managed at the moderate habitat
capability level, per the RS literature review for pine
marten.

— All components of the habitat would be met within an
area of at least 1,900 acres.

— Territories would be distributed so that adjacent ter-
ritories would be within three miles of each other. If
habitat suitability precluded territory distribution at
this level, then territories would be placed in accor-
dance with available habitat.

— Within each territory, 35% of the territory would be
managed as 4G stands, and 45% would be managed
as 3G stands. If sufficient 4G stands were not avail-
able, then 3G stands would be substituted for 4G
stands.

- Red fir, white fir, mixed conifer and lodgepole pine
were all considered suitable vegetation communities
for pine marten.

— Suitable habitats that were withdrawn for other pur-
poses (e.g., designated raptor habitats) were used
where feasible to meet marten habitat requirements.
Likewise, where lodgepole pine was available, it was
also used as a component of marten habitats.

- Travel corridors were not modeled. Sufficient habitat
should exist along riparian areas and unmanaged
stands to provide travel corridor opportunities.

A total of 18 territories were identified on the Forest:
4 on the Doublehead Ranger District, 5 on the Big Valley
Ranger District, and 9 on the Warner Mountain Ranger
District. An additional 3 territories were considered: 1
on the Doublehead Ranger District, and 2 on the; Warner
Mountain Ranger District. But they were tentatively
dropped because of their close proximity to other terri-
tories, or marginal characteristics of the habitat.

The Forest recommended managing pine marten ter-
ritories on the Big Valley Ranger District for pileated
woodpeckers for the following reasons:
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— Most of the territories on the Big Valley District are
at lower elevations and may not be important for
martens.

- These territories are isolated from other marten ter-
ritories by large acreages of unsuitable habitat.

— Most of the area has been rendered unsuitable for
marten by past logging practices.

Snag numbers are based on a model using snag mor-
tality and recruitment to calculate changing snag densi-
ties. (See Section 4 for more information on the snag
habitat capability model.)

Operating plan outputs are estimated from the num-
ber of plans reviewed in the past.

Acres withdrawn are based on acres in Wilderness,
Research Natural Areas, Special Interest Areas, and
other mineral withdrawals.

Total acreage is based on historical levels. The num-
ber of acres is the same for all alternatives, except the
Reduced Budget Alternative.

With the exception of deer and wetland habitat im-
provements which were generated from within the DEIS
FORPLAN model, other habitat improvements vary by
alternative.

Cordwood output is based on the historic use of fire-
wood projected over time according to Modoc County
population trends.

Water Q

Total acre-feet currently meeting State water quality
objectives is based on a watershed and stream analysis,

Table 3-18. Water quality improvement over the next .

three to five decades will be related to the following:

- watershed improvements occurring in the first two
decades;

—structural range improvements occurring in allot-
ments with streams that currently do not meet State
water quality objectives;

— the amount of grazing occurring in the first decade in
each alternative; and

—recovery time for riparian vegetation after proper
grazing is established.

At a minimum, watershed improvements are made on
areas with water quality problems or loss in soil produc-
tivity. The rate of watershed improvement depends on
the theme of the alternative.

Modeling and Analysis Process

The number of RNAs is determined from the theme
of the alternative.

Numbers of human resource program enrollees are
estimated from historical levels.

Three kinds of fuel treatment are reported: fire-re-
lated, timber-related, and treatment for other resources.
Fire-related treatment is based on the theme of the alter-
native. Timbered-related treatment is based on the tim-
ber harvest acres requiring fuel hazard reduction or site
preparation. The other resource category includes pre-
scribed burning to meet other resource objectives.

Road obliteration varies from decade to decade and
does not depend on the theme of the alternative (Table
B-4).

Table B-4. Miles of Obliterated Roads by
Decade.

Decade

1 2 3 4 5
Miles per Decade 111 93 52 52 52
Average per Year 111 93 52 52 52
Total Miles for Fifty Years = 360
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Trail construction or reconstruction varies with the
theme of the alternative.

Numbers of dams and reservoirs are based on histor-
ical levels with no change between alternatives.

Numbers of administrative sites are based on histori-
cal levels with no change between alternatives.
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F. Economics in FORPLAN

Economic-efficiency is central to the Forest planning
process in general and FORPLAN in particular. In this
document, economic factors are discussed in:

Chapter2  Alternative Development Process Com-

parison of Alternatives

Chapter3  Economic and Social Environment Vari-
ous sections of the Resource Environ-
ment — Firewood, Range, Recreation,
Timber, Wilderness, and Wildlife and
Fish

Chapter4  Economic Consequences

Appendix C Economic Efficiency Analysis

Most of the economic-efficiency analysis is conducted
using the FORPLAN model. For a discussion of the
impacts of alternatives on PNV and a discussion of the
trade-offs and opportunity costs, see Chapter 2, Compar-
ison of Alternatives.

Demand Cut-Offs

Demand cut-offs for valuing RVDs and WFUDs are
based on historical use and population growth in the area
serviced by the Forest. Benefit values are applied only
when Forest users create a demand for the output. When
outputs exceed demand, no value is given.

Cut-offs for Wilderness recreation and recreation as-
sociated with wildlife and fish are determined separately
from other dispersed recreation. More specific informa-
tion is available for these categories, thus providing a
better estimate of the demand cut-off (Table B-5).
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Table B-5. Demand Cut-offs.
(MRVD)
Dispersed Recreation 124 14292 163.44 183.96 204.48
Public Developed Recreation 929 106.7 1205 1343 149.0
Private Developed Recreation 81 9.3 10.5 11.7 13.0
Wilderness Recreation 9.44 12.39 14.75 17.11 20.06
(MWFUD)
Big Game Hunting 57.18 64.05 69.43 74.84 71.76
Small and Upland Game Hunting 15.15 17.42 18.57 193 19.1
| Waterfowl Hunting 3.64 4.11 4.68 51 538
Fishing 2933 35.48 40.45 4531 49.61
Nonconsumptive Use 9.98 1131 13.06 14.80 17.10
Dollar Values A discount rate of 4% is used to determine the present

All dollar values are in 1982 dollars. Factors, based on
rates of inflation, are used to adjust values from other

years to 1982 (Table B-6).

Table B-6. Dollar Value Adjustment Factors.

1979
1980

1981

139

1.28
118
1.08

Modeling and Analysis Process

net value (PNV) of future benefits and costs. This rate
approximates the long-term cost of capital in the private
sector as measured by the return on AAA corporate
bonds after adjustment for inflation.
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Table B-7. Price Trends for Activities and Outputs.

Timber Price Increase 1.00
Range Price .60
Recreation, Wildlife, Fish .80

1.00 1.00 1.00 1.00
60 60 60 60
80 .80 80 80

Price trends for all activities were derived from evalu-
ations and studies contained in the Final Environmental
Impact Statement prepared for the 1985 RPA Program
Plan (Table B-27A of that document).

Costs

All costs are estimates from accounting records and
the experience of project managers. Costs for applying
multiple resource prescriptions are built into economic
tables in FORPLAN. Costs associated with timber, graz-
ing, roads, wildlife, fish, dispersed recreation, developed
recreation, fire, soils and watershed, and gencral admin-
istration are included.

Costs are checked for reasonableness by comparing
the 1st decade budget for the CUR alternative against
actual expenditures for FY 1982. Costs deviated less than
5%. This deviation is within acceptable standards of
reliability for Forest planning. All costs are analyzed in
the FORPLAN model. Specific cost data are in the For-
est planning records.

Fixed costs, which represent 30% ($3.8 million) of
current budget costs, are minimum level costs associated
with the minimum level benchmark. All costs above min-
imum level are treated as variable costs. (Sec Chapter 2,
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Economic and Tradeoff Analysis, for more information
on fixed, capital investment, and opcration and mainte-
nance costs.)

Benefits

Priced outputs are divided into categories. The first
category includes outputs with an established market
price. These outputs are livestock range forage, timber,
and developed recreation. The second category includes
outputs with an assigned price, based on travel cost and
contingent value studies. These outputs are wildlife and
fish-related recreation, other dispersed recrcation op-
portunities, and water. Although livestock forage and
developcd recreation have market prices, assigned valucs
have also been determined for these outputs and are used
in FORPLAN.

The dollar values for outputs used to calculate PNV
in the FORPLAN model are the assigned values that
consumers would be willing to pay for Forest outputs,
whether or not such prices are actually collected by the
Federal government. At present, the Forest Service pro-
vides most Forest outputs either at no charge to consum-
ers or less than the willingness-to-pay price (Table B-8).
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Table B-8. Output Benefit Values (1982 Dollars)
Recreation
Dispersed (std) RVD 0 10.40
Dispersed (low) RVD 0 551
Hunting-related (low) RVD 0 551
Developed (std) RVD 0.14 10.30
Developed (low) RVD 0.14 5.46
Wilderness (std) RVD 0 12.65
Wilderness (low) RVD 0 6.71
Range
Livestock AUM 137 539
Wildlife & Fish
Big Game WFUD 0 27.60
Small & Upland Game WFUD 0 16.56
Waterfowl WFUD 0 16.56
Non-game WFUD 0 23.00
Fishing WFUD 0 11.04
Big Game AUM 0 27.60
Timber (Ist decade)
Existing Timber
Mixed Conifer
Strata 3G MCF 558 558
3P MCF 553 553
4G MCF 594 594
4P MCF 592 592
6G MCF 609 609
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Table B-8. Output Benefit Values (1982 Dollars) (cont'd.)

Ponderosa Pine
Strata 3G MCF 857 857
3P MCF 652 652
4G MCF 798 798
4P MCF 889 889
6G . MCF 833 833
PL MCF 889 889!
Non-stocked MCF 889 889!
Red Fir
Strata 3G MCF 533 533
3P MCF 588 588
4G MCF 526 526
4P MCF 482 482
Lodgepole MCF 442 442
<20 cu.ft timber MCF 652 652
Regenemkd Timber |
Mixed Conifer
Diameter <15 MCF 475 - 475
15-1T MCF 517 517
17-19" MCF 546 546
19-21" MCF 564 564
21-23" MCF 582 582
23-25" MCF 588 588
25-2T MCF 594 594
27-29" MCF 582 582
29-36" MCF 575 - 575
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Table B-8. Output Benefit Values (1982 Dollars) (cont’d.)

Ponderosa Pine
Diameter <15" MCF 684 684
15-17" MCF 735 735
17-19" MCF 770 770
19-21° MCF 819 819
21-23" MCF 847 847
23-25" MCF 861 861
25-2T MCF 882 882
27-29" MCF 889 889
29-36" MCF 882 882
Red Fir
Diameter <15" MCF 421 421
15-17" MCF 457 457
17-19" MCF 484 484
19-21" MCF 499 499
21-23" MCF 515 515
23-25" MCF 520 520
2521 MCF 525 525
27-29" MCF 515 515
29-36" MCF 510 510
Lodgepole
Diameter <15" MCF , 354 354
1517 MCF 384 384
17-19" MCF 406 406
19-21° MCF 419 419
21-23" MCF 432 432
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Table B-8. Output Benefit Values (1982 Dollars) (cont’d.)

MCF 438 438

! Harvest at culmination of mean annual Increment.

23-25"
25-2T" MCF 442 442
27-29" MCF 433 433
29-36" MCF 428 428
Water
Acre-feet 0 59

Benefit values of outputs are computed by multiplying
the amount by the willingness-to-pay price. Outputs
above estimated demand are not valued. All benefits are
calculated in the FORPLAN model.

For outputs used off-site, benefits are based on the
value of the outputs as they leave the land or production
site. For outputs used on-site, benefits are valued when
use takes place. However, in cases where it is easier to
derive values after the output leaves the production site,
costs incurred and profits earned after the output leaves
the site are deducted from the values at later production
stages.

RVD and WFUD values are the estimated average
amount that recreationists are willing to pay at the site.
These values are based on a survey of travel cost and
contingent value recreation studies conducted by the
Forest Service for the 1985 Resource Planning Act eval-
uations.

Big game forage value is based on the relationship of
recreational hunting, deer numbers, and deer forage
needs. Recreation reports for the 1984 season, informa-
tion from the California Department of Fish and Game,
and literature on forage requirements were used to esti-
mate the value.

Livestock forage value is the average amount that
Modoc National Forest permittees are willing to pay for
grazing on the Forest as estimated from ranch livestock
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budgets developcd by the USDA Economic Research
Service.

Timber values are average timber reccipts per MBF
harvested for 1984-1988, expressed in constant 1982 dol-
lars. Receipts for 1984-1986 are from the annual collec-
tion statement. Receipts for 1987-1988 are from the
timber sale program information reporting system
(TSPIRS).

Water value is the estimated amount that water users
are willing to pay for water at the point of use, less storage
and dclivery costs incurred to get the water from National
Forest streams and rivers to the user. The value is based
on the marginal value of water for irrigation.

Those resources most sensitive to average willingness-
to-pay values are range AUMSs, big game WFUDs, and
MCEF of ponderosa pine and mixed conifer. Sensitivity is
based on the production of one resource over another
due to differences in the average willingness to pay.

Most of the forage produced in FORPLAN can be
allocated to range or wildlife. Allocation of this common
pool of forage is based on the value of a big game WFUD
and that of a range AUM. One AUM allocated to deer
produces one big game WFUD. Becausc a big game
WFUD has a higher average willingness-to-pay value,
FORPLAN will allocate forage to deer until the demand
capacity for big game WFUDs is met or another con-
straint on deer numbers becomes binding. At this point,
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the model allocates forage to livestock. Consequently,
FORPLAN is very sensitive to the average willingness-
to-pay values for a range AUM and a big game WFUD
in the allocation of forage.

FORPLAN is less sensitive to the average willingness-
to-pay value of ponderosa pine and mixed conifer be-
cause of differences in volume per acre of the two species.
Although mixed conifer has alower value than ponderosa
pine, FORPLAN harvests more mixed conifer because

Modeling and Analysis Process

the volume per acre is higher than pine. In order to attain
the same volume as one acre of mixed conifer, more than
one acre of pine must be harvested. The cost of harvesting
pine on a per volume basis increases. When costs of
harvest are considered, the net value of mixed conifer is
higher than ponderosa pine. The interaction of volume
per acre and price of a species lessens the sensitivity of
the model to the price of mixed conifer and ponderosa
pine.
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3. Constraints Used in FORPLAN

Constraints are quantifiable limits placed on the
FORPLAN model to assure that only reasonable
amounts of resources are used, outputs are produced,
and prescription allocations are made. In linear pro-
gramming analysis, constraints override the objective
function. Therefore, where a predetermined level of out-
put, minimum physical condition, or allocation is entered
as a constraint, it is always achieved (or no feasible
solution is found). Output levels and other desired effects
entered as constraints are implicitly assumed to contrib-
ute more to public benefits than their cost of production
plus the foregone public benefits of any outputs or other
effects they replace in the solution. For this reason, the
interdisciplinary team tried to formulate constraints that
meet objectives with the lowest cost and least effect on
other outputs. In most cases this meant formulating and
testing several sets of constraints to determine the most
cost effective set (in terms of PNV) that would meet the
objectives. Six categories of constraints are available:

Technological Constraints —needed to ensure tech-
nical implementability of the results. They are applied to
all benchmarks and alternatives.

Minimum Management Requirements (MMRs) —
constraints used to meet minimum management require-
ments or management standards. Procedures for
defining the MMRs are specified by the Pacific South-
west Region. MMRs are applied to all benchmarks and
alternatives, but are not applied to the FLW (uncon-
strained maximum PNV assigned with flow/LTSY con-
straints) or the MLV (minimum level of management)
FORPLAN runs.

MMRs come from 36 CFR 219.27 and generally rep-
resent requirements beyond the Forest Service’s author-
ity to change. They are based on statutes and regulations,
in contrast to manual direction or agency policy. MMRs
are absolute minimum constraints and are needed for
consistency of analysis between Forests.

Timber Policy Constraints —constraints which en-
sure that timber harvest meets sustained yield, culmina-
tion of mean annual increment, and dispersion
requirements. Some examples of timber policy con-
straints are: rotation length and culmination of mean
annual increment (CMAI); and requirements for timber
harvest scheduling, sustained yield, harvest flow, and
dispersion.

Minimum Implementation Requirements (MIRs) —
constraints which ensure that alternatives are minimally
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acceptable and implementable on the ground. Proce-
dures for defining MIRs are specified by the Region.
They are within agency control; but little discretionary
control exists regarding their application at the Forest
level. MIRs do not apply to benchmarks, but are applied
to all alternatives.

Forest Constraints Common To All Alternatives —
constraints which assure that alternatives can be imple-
mented at the local level. They are based on local (rather
than Regional) conditions. Forest constraints are not
applied to benchmarks, but are applied to all alternatives
except the constrained economically efficient (CEE) al-
ternative. On the Modoc, none are used.

Forest Constraints That Vary Between Alternatives —
constraints unique to individual alternatives. They are
applied to meet the themes of alternatives.

The following is a discussion of modeling rules and
impacts associated with the various constraints intro-
duced above.

A. Technological Constraints

Thinningin lodgepole pine is limited to 1,000 acres per
decade (15,620 acres of lodgepole pine grow on two
ranger districts).

RAM-PREP yield tables project thinning volume
from lodgepole before mortality occurs. On this Forest,
bark beetles are killing many lodgepole stands; timber is
no longer available as thinning volume. A limit of 1,000
acres per decade is an estimate of thinning volume avail-
able.

This constraints was not needed in the revised model.
The lower value of lodgepole pine was sufficient for
limiting thinning in this species.

g€

Acres designated as wilderness, special interest arcas
(SIAs), or research natural areas (RNAs) are constant
throughout all benchmarks and alternatives. Areas suit-
able for raptor or riparian management are pre-allocated
and constant for all alternatives and all benchmarks
mecting MMRs. These areas are allocated to prescrip-
tions which protect and manage their special attributes.

Modeling and(Analysis Process



The following are fixed acreages in FORPLAN:

L Acreage
Wilderness 70,385
Special Areas (SIAs and RNA) 14,588
Raptor Management 52,111
Riparian Area Management 9,274

D08 3
L2 ND & AN %12 DR EA & ot S

Potential deer population estimates for the Forest are
based on the long-term biological capability of the land
to produce optimum habitat conditions. A deer habitat
capability computer program modeled optimal vegeta-
tion conditions. The model assumes other factors which
lower habitat suitability (such as water, roads, and forage
competition) are not a problem. After forage needs were
determined, reflecting the use on the Forest by potential
deer numbers, they were used as ceilings in the DEIS
model for purposes of forage allocation. This function
was not included in the revised model so these constraint
values were unnecessary.

Deer Herd Population Forage (AUMs)
Interstate 13,800 16,560
Glass Mountain 9,600 15,360
Warner Mountain 12,800 19,200
Adin 9,900 13,860
Total 46,100 64,980

These constraints prevent valuation of RVDs and
WFUD:s exceeding projected demand. Limits are set for
each time period for dispersed recreation and WFUDs.
Ceilings also limit new recreation site construction until
demand exceeds present capacity.

B. Minimum Management Requirements

Quantitative and linear attributes of FORPLAN pre-
clude the modeling of selected MMRs. Some are not
modeled because their size and effects are small and

Modeling and Analysis Process

local, rendering them immeasurable. We assumed they
would have little effect on the FORPLAN solution. Re-
gardless of whether they are modeled, all MMRs are
incorporated into the standards and guidelines of the
Forest Plan and will be applied in the implementation of
any alternative.

National forest lands are stratified into: (1) lands suit-

able for timber production; and (2) lands not suitable for
timber production.

Suitable lands:

— are forested and currently producing or capable of
producing industrial wood;

- are not withdrawn by Congress, the Sccretary of Ag-
riculture, or the Chief;

- are capable of timber production without irreversible
damage to soils, productivity, or watershed condi-
tions;

—are capable of meeting Regional stocking levels
within 5 years after final harvest; and

- offer adequate information to project responses to
timber management activities.

Timberlands producing more than 20 cubic feet per
acre (>20 timberlands) are included in one group of
analysis areas for which several appropriate prescrip-
tions are available. The prescriptions include various
regeneration methods, including group selection, clear-
cutting, and shelterwood methods. The last two methods
may use intermediate harvests and have rotation options
beginning with culmination of mean annual increment
(generally 70 years). Some timber prescriptions have
been modified to enhance threatened and endangered
species habitat, to protect riparian areas, and to improve
transitory forage production. Approximately 435,000
acres of suitable timberlands fall into the category of >20
timberlands.

Less productive but suitable timberlands, growing
<20 cubic feet per acre ( < 20 timberlands), are grouped
in separate analysis areas totalling 184,000 acres and are
given a limited range of prescriptions. Only one timber
management prescription is used in FORPLAN, al-
though a full range of silvicultural practices will be used
on the ground. The associated yield for this FORPLAN
prescription is assumed to be 5% of the existing inventory
volume per decade, and is treated as a separate, non-in-
terchangeable component of the allowable sale quantity.
Actual harvest implementation is subject to the objec-
tives of the management area, the needs of each stand,
and the expectation that these lands cannot and will not
be managed for full timber production.
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Lands unsuitable for timber management are not pro-
vided with timber prescriptions options. Appendix O
discusses timber suitability criteria.

Limiting the land base to those acres now available,
and which have a reasonable chance of successful refor-
estation, defines the acres that are available for schedul-
ing harvesting, reforestation, and thinning.
Approximately 619,000 acres are available for sustaincd
yields of timber.

The Forest provides habitat for three threatened and
endangered (T & E) species: bald eagle, peregrine fal-
con, and Modoc sucker. Objectives for the species are:

- to protect and improve habitat in resource manage-
ment and fire suppression activities;

—to prevent the destruction or degradation of habitat
considered critical for T & E species.

~to provide high and medium capability habitat as
defined in habitat capability models, sufficient for
recovery of T & E species.

Bald Eagle

About 52,100 acres are allocated to raptor manage-
ment as habitat for bald eagle nesting and winter roosting.
Of this total, 11,900 acres are > 20 timberlands and 6,800
acres are < 20 timberlands. The remaining area includes
permanent rangeland, wetlands, and water. Approxi-
mately 600 acres overlap with riparian areas discussed
below.

In the DEIS model, the Raptor Management Pre-
scription provides for a continual supply of large trees in
stands with open canopies. An additional 1,000 acres of
wetlands are managed to maintain or enhance waterfowl
habitat. Waterfowl are prey for eagles.

Areas designated for raptor management have been
assigned the TU-UNS prescription in the revised model.
No timber harvest is scheduled for these areas. Wetland
habitat management strategies arc developed without the
use of FORPLAN.

The Forest provides habitat for 7 active and 14 poten-
tial nest territories, and three winter roost areas. The 14
potential nest territories meet the established level for
the Modoc National Forest (RO letter 2/85) pending
approval of the Pacific States Bald Eagle Recovery Plan.

Peregrine Falcon

The population recovery level established for the
Modoc in September 1980 is 3 pairs. Although potential
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habitat for reintroduction is known, no acres are identi-
fied in FORPLAN. This MMR is included in the Forest-
wide Standards and Guidelines in the Forest Plan
(Chapter 4).

Modoc Sucker

The current population of the Modoc sucker is esti-
mated at less than 5,000 fish in drainages on the Forest.
Forest objectives for the species are (1) to protect popu-
lations and habitat in the five streams designated as
critical habitat; (2) to reintroduce Modoc suckers into
two other drainages within their historical range; and (3)
to enhance habitat in the five current and two potential
streams to achieve medium to high habitat capability.
Viable Populations of Fish and Wildlife . .-

This MMR provides fish and wildlife habitat to main-
tain viable populations. A viable population has enough
appropriately distributed reproductive individuals to cn-
sure its continued existence.

Goshawks

The minimum number of goshawk pairs needed to
maintain population viability is 73. The territory for each
pair must contain at least 50 acres of habitat to provide
suitable conditions for the nest stand and an alternatc
nest stand. In high capability habitat, S0 acres is a suitable
nest grove; in medium capability habitat, 80 acres is the
minimum size. An average of 65 acres per pair provides
habitat for 67 pairs outside of the South Warner Wildcr-
ness area.

Distribution is provided by assigning each district a
minimum number of pairs (Warner Mountain — 26, Big
Valley—21, Devil’s Garden — 15, and Doublchead — 11)
based on habitat capability. Distribution is not directly
modeled in FORPLAN. The diversity requirement for
old growth and the minimum viable population require-
ment for distribution of habitat overlapped the goshawk
habitat requirement.

Snag-Dependent Wildlife Species

To sustain snag-dependent wildlife species on >20
timberlands, the Forest maintains and manages an aver-
age of 1.5 snags per acre with the following specifications:

- 1.2 snags per acre 15-24 inches dbh and >20 fect
high;
—0.3 snags per acre >24 inches dbh and > 20 feet high.

Snag requircments are modeled in FORPLAN and
also included in the Forest-wide Standards and Guide-
lines in the Plan (Chapter 4). Salvage and sanitation
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Hardwoods (black oak and aspen) are not modeled in
FORPLAN but direction for their management are in-
cluded in the Forest-wide Standards and Guidelines in
the Plan (Chapter 4).

Five percent of each timber type/seral stage combina-
tion is maintained. The following acres are required for
each seral stage within the respective timber type:

>20 Cu.Ft. <20 Cu.Ft.
Eastside Pine 13,400 ac 7,300 ac
Mixed Conifer 6,900 ac 1,800 ac
Red Fir 700 ac -

If a timber type/scral stage combination is below 5%,
the required amounts are met within the planning hori-
zon.

Distribution of timbcr types and seral stages provides
an appropriate distribution of habitat to support viable
populations of all other wildlife and fish species not
specifically discussed in MMRs.

Management of old growth is a significant issue on the
Forest. In accordance with diversity requirements, a min-
imum of 5% old growth in each forest type must be
provided within each management arca. During the orig-
inal data base development period, selected capability
areas displaying old-growth characteristics were identi-
fied. For the DEIS model, acres of old growth on the
Forest were determined by a query of the Land Manage-
ment Planning data base to identify and sort these capa-
bility areas by forest type and management area. Harvest
of existing old growth was permitted in management
areas determined to be in excess of the 5% requirement.
As a consequence, FORPLAN results showed a decline
in the total level of old growth on the Forest for the first
four decades of the planning horizon. The seral stage
requirement of 5% old growth was met by the fifth de-
cade in each management area.

A more conservative estimate of existing old-growth
acreage was used as a starting point in the revised model.
An average old-growth percentage for each strata type
was estimated by examination of sample plot data. Ap-
plication of this percentage to the corresponding Forest-
wide acreages indicated that the Forest as a whole was
deficit in the old-growth seral stage component for east-
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side pine. (Acres of old growth computed in this manner
resulted in the following estimates: 29,850 acres mixed
conifer, 42,000 acres eastside pine, and 4,450 acres red
fir). Consequently, the revised model was structured to
retain the existing old-growth component in eastside pine
and reserve additional acres of this species as they grew
into the older seral stages. Modeled in this way, the
old-growth component of eastside pine is depicted at a
starting level of 2% and remains constant until the fifth
decade when additional reserves meet the seral stage
criteria and the 5% requirement is met Forestwide.

The target number of acres for each forest type was
calculated as the sum of the required percentages for
each management area exclusive of the wilderness. In the
revised model, the target acreage for the old-growth
requirement was assigned to the TU-UNS FORPLAN
prescription and reserved from timber management. All
timberlands of the appropriate strata type were consid-
ered eligible for purposes of meeting diversity require-
ments. Thus, old-growth requirements were met in part
by regulated timberlands, raptor management areas,
marten habitat provision, and non-CAS timberland.

Riparian Areas

Riparian areas are managed under the principles of
multiple-use sustained yield while emphasizing protec-
tion of riparian-dependent resources. As a minimum,
riparian areas are (a) areas within 100 feet horizontal

- distance from the edge of standing bodies of water; (b)

areas a horizontal distance of 100 feet on each side of
perennial strcam channels; and (c) all wetlands.

No practices or prescriptions are applied to riparian
areas that cause detrimental changes to water quality,
aquatic flora and fauna, hydrophytic vegetation, and ri-
parian-dependent wildlife species. On suitable timber-
lands, timber management is permitted, but timber yields
are treated as a separate, non-interchangeable compo-
nent of the allowable sale quantity. On other lands, re-
moving or altering vegetation is restricted to no more
than a 30% reduction in the potential ground cover that
would naturally occur.

The Forest has 19,000 acres of riparian areas. Of these
9,300 acres are modeled in FORPLAN and assigned to
the Riparian Arca prescription. The remaining 9,700
acres are other riparian areas such as springs, seeps,
meadows and wetlands where Forest-wide Standards
and Guidelines direct management.
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Water and Soil Productivity

To conserve soil and water resources and prevent
significant or permanent impairment of soil productivity,
we use established cumulative watershed thresholds to
limit disturbance in individual watersheds. Threshold is
the level of disturbance (i.c., compaction of the water-
shed soils and removal of vegetation) beyond which ir-
meversible cumulative watershed impacts may occur (see
Analysis of the Management Situation for Water).

Cumulative watershed thresholds (in% of equivalent
roaded acres) from 42 watersheds are used to propor-
tionately weight thresholds for each management area.
Thresholds are potentially limiting on six management
areas shown in Table B-9. After adjusting the thresholds
for fixed disturbances (e.g., roads), equivalent roaded
acres are calculated for each management area. The
constraint affects only timberlands.

Thble B-9. Cumulative Watershed Thresholds.

Percent of Timberlands

i1st Dec | 2nd Dec | 3rd Dec | 4th Dec

58 5.7 54 53

8.2

6.6

71

1,831

84

3,349

717

32
3
34 2,012
36
4
are

decadal constraints which become more binding over time due to major road construction.

Modeling and Analysis Process
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C. Timber Policy Constraints

Rotation Length and Culmination of Mean Annual
Increment

Generally, all even-aged stands scheduled for harvest
reach culmination of mean annual increment (CMAI) in
utilized cubic feet of merchantable size trees (13-inch
dbh and 50 feet high). Regenerated timber stands are
regarded as generally culminated in growth at the age
corresponding to 95% of the apparent culmination cal-

culated from the managed yield projections used in
FORPLAN.

Minimum ages are established for merchantability,
CMALI, and 95% of CMAI based on RAMPREP yield
tables for the major commercial timber types (Table
B-10).

The rotations included in the FORPLAN matrix rep-
resent the range from CMAI to the end of the planning
horizon. This means stands have all possible rotation ages
from 70 years (CMAI) and greater.

Table B-10. Rotation Lengths.
Ages in Periods (10 years)
Merchantable CMAI 95% CMAI

Eastside pine (Site 4)

without thinning 7 7 6

with thinning 7 11 9
Mixed conifer (Site 4)

without thinning 7 7 5

with thinning 7 13 9
Red fir (Site 3)

without thinning 6 12 8

with thinning 6 13 9
Lodgepole pine (Site 4)

without thinning 7 4 4

with thinning 7 11 9
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Sustained Yield Requirements

Forests will ensure a perpetual timber harvest at the
long-term sustained yield level by the end of the planning
horizon. That portion of the Forest managed under even-

aged regimes should be generally regulated.

To meet this requirement, the sustained yield link and
the ending inventory constraint are used in FORPLAN.
The sustained yield link ensures that the allowable sale
quantity is at or below the long-term sustained yield of
timber in the last decade of the planning horizon. The
ending inventory constraint (the perpetual timber har-
vest constraint) ensures the Forest contains as much
timber volume inventory in the last period as the Forest
would have on the average. Both constraints are based on
the FORPLAN prescriptions selected in the run.

Harvest Flow Requirements

A harvest flow constraint is included to maintain com-
munity stability. It prevents wide fluctuations of timber
outputs from one decade to another. It is applied only in
alternatives that depart from nondeclining, even-flow
policy. Timber output after the first decade is not allowed
to fluctuate more than 15% from the previous decade.

Modeling and Analysis Process

Dispersion

The intent of the dispersion rule is to prevent regen-
eration units which are still openings from being adjacent
to each other. Dispersion also strives to leave logical
harvest units between openings for future management.

An opening created by timber harvesting using even-
aged harvesting methods will no longer be considered an
opening when the trees (determined by forest type and
site class) are 4.5 feet high and are free to grow. Based
on the Forest’s average site class, in 10 years the timber
dispersion standards are met. VQOs are met in an addi-
tional five years. Section 4.B. of this appendix elaborates
on the discussion. For each management area in
FORPLAN, no more than 16% of the suitable timber-
lands regenerated with even-aged managment will be
disturbed in any one decade.

For dispersion, and to meet the 90% growth goal by
2030, a minimum of 10,000 acres per decade of poorly
stocked stands must be harvested during the 1st and 2nd
decades.
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D. Minimum Implementation Requirements

Because of quantitative and linear assumptions of the
Forest model, not all MIRs are included. Some are not
modeled because their size and effects are small and
local, rendering them immeasurable. We assumed they
would have little effect on the FORPLAN solution. Re-
gardless of whether they are modeled, all MIRs are
incorporated into the standards and guidelines of the
Forest Plan and will be applied in the implementation of
any alternative.

Sensitive Plants

Sensitive plant species are managed to ensure that
they are not threatened or endangered by Forest activi-
ties.

This MIR is not modeled in FORPLAN because acre-
ages are small ( < 500 acres). It is included in the Forest-

wide Standards and Guidelines in the Forest Plan
(Chapter 4).

Visual Resource

Requirements are placed on lands viewed from offic-
ially designated California State and County scenic high-
ways, as identified in the 1970 State Scenic Highway
Master Plan. This is achieved by maintaining foregrounds
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and middlegrounds of the scenic corridors in partial
retention visual quality.

The highways involved on the Modoc include approx-
imately 50 miles of State Highways 299 and 139. The
constraint affects 33,500 acres of > 20 cubic feet timber-
lands and affects a total of 140,000 acres.

To model this MIR in FORPLAN, the effective alter-
ation (EFFALT) constraint is used to limit the amount
of regeneration harvest to a cumulative impact of 15% at
one time. This cumulative impact uses a decay function
which models the amount of visual disturbance associ-
ated with regeneration harvesting over time. EFFALT is
described in section 4B of this appendix.

Operational Constraint

The limit reflects maximum technical and operational
capability to clearcut and reforest. A planting constraint
of 3,600 acres per year was included in the revised model.

E. Forest Constraints Common to all
Alternatives

Beyond constraints needed to meet MMRs, MIRs,
and timber policies, no other constraints are common to
all alternatives.
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4. The Analysis Process Using FORPLAN

Table B-11 illustrates the five phases of the analysis
process. FORPLAN runs are grouped by their phases in
the analysis process:

- Base analysis

— Benchmarks

— Sensitivity analysis

— Alternatives not considered in detail
— Alternatives considered in detail

Each phase, its purpose, and modelling specifications
used for each run within that phase are described below.

Table B-11. Five Phases of the
FORPLAN Analysis Process.

1. Base Analysis FLW, MMR, CEE

2. Benchmarks MLV, FLW, MMR,
MKV, TBR, TBD,
RNG H20, GAM,
MMU

3. Sensitivity Analysis SNG, DSP, VPD, TES,
PSK, RIP, WSD, NDY,
vQoO

4. Alternatives not CEE, LBU, PRO,

Considered in Detail RPA, MKT, TMB,
SLV, IND1, RSP,
MIX, PFD
5. Alternatives PRF, CUR, RPD,
Considered in Detail IND, RBU, AMN

Modeling and Analysis Process

A. Base Analysis

Three FORPLAN runs are the foundation of the anal-
ysis process. These base runs incrementally add manage-
ment objectives required in all Forest alternatives and
thereby determine the opportunity costs of those objec-
tives (Table B-12). The runs are FLW (Unconstrained
with Flow and Long-Term Sustained Yield Constraints),
MMR (Minimum Management Requirements), and
CEE (Constrained Economic Efficiency). FLW depicts
the most economically efficient Forest management with-
out consideration of minimum management require-
ments. MMR complies with minimum management and
timber policy requirements. CEE is similar to MMR, but
also complies with minimum implementation require-
ments. Some of these runs are repeated in the discussion
of other phases of the analysis because they play roles in
several aspects of the process.
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Table B-12. Summary of the Base Analysis Runs.
Run Name
Descriptlon FLW MMR CEE T
Role in Analysis Unconstrained Economic |Add to FLW run Minimum |Add to MMR run
Efficiency Management and Timber |Minimum Implementation
Policy Requirements Requirements
Timber Land Base All suitable lands All suitable lands All suitable lands
Modeling Specifications
Objective Function Maximize PNV With Maximize PNV With Maximize PNV With
Assigned Values Assigned Values Assigned Values
Timber Policy Constraints
CMAI X X
Harvest Flow X
NDY X X
Sustained Yield X X
Dispersion X X
MMRs
T & E Species X X
Snags X X
Diversity X X
Riparian Areas X X
Water & Soil X X
MIRs
Scenic Highways X
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B. Benchmarks Benchmarks are used as reference points for compar-
. . L . ing alternatives. They explore resource potentials and the

Benchmarks display physical, biological, and techni-  decision space within which change can or must occur.

cal capabilitics. They are not limited by Forest Service  Chapter 2 carries a complete discussion of benchmarks

policy or budget, discretionary constraints, spatial feasi-  and results.

bility, or program and staffing requirements. They are

physically and technically, but not necessarily operation-

ally, implementable.

© (MLV) Minimum Level of Management (Backgrounds)

Description and Purpose:

MLYV estimates outputs and costs of the backgrounds or residuals. MLV is an accounting analysis which determines
background outputs and fixed costs associated with maintaining the Modoc. It is used as a base to compare other
benchmarks and alternatives. It is not stewardship or custodial management. Because MLV is only an accounting
tool, the phase-in period that would be needed if minimum level were actually implemented is ignored.

Specifications:

1  Objective Function: Minimize cost for 12 decades.

2 Technological Constraints: Maximum deer forage is used.

3  MMR Constraints: They are not used.

4  Timber Policy Constraints: They are not used.

5  MIR Constraints: They are not used.

6  Output Constraints: Only background or incidental outputs are allowed.

Timber, range and developed recreation outputs are set or valued at zero.

Assumptions:

1  Vegetation follows natural succession. Habitat capability for fish and wildlife management indicator species
(MIS) requiring late seral stage habitat increase over time. Habitat capability for MIS requiring early seral
stage habitat decrease over time.

2 Facilities supporting ownership activities are maintained. All other facilities deteriorate.
State and County roads remain open, but most Forest roads are closed.

All public and private sector recreation facilities on the Forest are closed with no provisions for maintaining
them.

3 The fire organization is reduced. The Forest uses the actual FY 82 fire budget to determine the percentage of
detection (P03) and initial attack (P04) dollars. These costs are included in the total cost for this management

level.
4  Dispersed recreation use that cannot be discouraged or controlled occurs.
Dispersed recreation use management is limited to controlling excessive soil and water damage.

The overall dispersed recreation use, including incidental use of wilderness, is approximately 45% of the 1982
level.
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RVDs cost 3 cents each.
5 Minimal time is alloted to FERC coox_'dination.

6  Cultural resources are managed primarily for protection (especially in conjunction with mineral management
or unauthorized recreation activities).

(FLW) Unconstrained MAX PNV Assigned with FLOW/LTSY Constraints

Description and Purpose:

FLW provides the economically efficient level of valued resources with the least constraints. Without MMRs, FLW
estimates the mix of resource uses and a schedule of outputs and costs that maximize PNV. It forms a base run for
evaluating MMRs. The appropriateness of harvest flow constraints is also tested.

Specifications:
1 Objective Function: Maximize PNV for 12 decades.
2 Technological Constraints: All apply.
3. MMR Constraints: All suitable timberlands are included. Other MMRs do not apply.
4  Timber Policy Constraints: Minimum rotation is age at merchantability; sustained yield and harvest
flow requirements are used; the dispersion contraint is not used.
5 MIR Constraints: They are not used.
6 Economic Assumptions: Use assigned values, price and cost trends for timbcr, and demand cut-offs
for RVDs and WFUDs.
(MMR) MAX PNV Assigned with MMR-NDY-CMAI
Description and Purpose:

MMR shows the opportunity cost of MMRs taken collectively, and forms the base for evaluating constraints. This
benchmark estimates the mix of resource uses and a schedule of outputs and costs which will maximize PNV of those
outputs that are assigned a monetary value. Dollar values are based on actual or simulated market prices (willingness
to pay) for timber, recreation, range, water, fish and wildlife.

Specifications:

1  Objective Function: Maximize PNV for 12 decades.

2 Technological Constraints: All apply.

3 MMR Constraints: All apply.

4  Timber Policy Constraints: Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of culmination of mean annual increment (CMAI).
Sustained yield, non-declining yield (NDY), and dispersion requirements
apply.

5  MIR Constraints: They are not used.
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6  Economic Assumptions: Use assigned values, price and cost trends for timber, and demand cut-offs
for RVDs and WFUDs.

(MKV) MAX PNV Market Values Only with MMR-NDY-CMAI

Description and Purpose:

MKV estimates the mix of resource uses and a schedule of outputs and costs which will maximize the PNV of those
outputs that have an estabished market price. Dollar values are based on actual or simulated market prices (willingness
to pay) for timber, range, and developed recreation. The same dollar values are used for market outputs as in other
runs. The values are removed for non-market resources.

Specifications:

1  Objective Function Maximize PNV for 12 decades. Only market values for timber, range, and

developed recrcation are used.
2 Other Specifications: Same as for MMR run.
3 Although the objective function is to maximize PNV for market values, the FORPLAN report includes all as-
signed values.
(TBR) MAX Timber for 1 DECADE with NDY-CMAI-MMR

Description and Purpose:

TBR defines the maximum timber output possible for the 1st decade under current policy and MMRs.

Specifications:

1 Objective Function: Maximize timber output for the 1st decade. A rollover is required to deter-
mine the most economically efficient allocation and schedule which corre-
sponds to the harvest levels for each of 5 decades in this run; maximize PNV
for 12 decades.

2 Technological Constraints: All apply.

3  MMR Constraints: All apply.

4  Timber Policy Constraints: Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL
Sustained yield, non-declining yield, and dispersion requirements apply. By
using the non-declining yield constraint, the 1st decade timber output is
maintained for 12 decades.

5 MIR Constraints: They are not used.

6  Economic Assumptions: Use assigned values with price and cost trends for timber, and demand cut-

offs for RVDs and WFUDs.
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(TBD) MAX Timber for 1 Decade with CMAI-MMR Departure

Description and Purpose:

Define the maximum timber output possible for the 1st decade under current policy and MMRs, but without
non-declining yield.

Specifications:

1  Objective Function: Maximize timber output for the 1st decade. A rollover is required to deter-
mine the most economically efficient allocation and schedule correspond-
ing to timber harvest levels; maximize PNV for 12 decades.

2 Technological Constraints: All apply.

3 MMR Constraints: All apply.

4  Timber Policy Constraints: Minimum rotation: Use the full set of rotation ages greater than or equal
to 95% of CMAL
Sustained yield and dispersion requirements apply. The non-decline con-
straint is removed for two decades to allow for an increase in timber in the
1st decade, followed by a drop in the 2nd decade. Non-declining yield is ap-
plied after the 2nd decade.

5 MIR Constraints: They are not used.

6 Economic Assumptions: Use assigned values with price and cost trends for timber, and demand cut-
offs for RVDs and WFUDs.

(RNG) MAX Range — Grazing for § Decades
Description and Purpose:

RNG defines the maximum capability of the Forest to provide commercial livestock grazing over the RPA planning
horizon, subject to MMRs.

Specifications:

1 Objective Function: Maximize livestock forage for 5 decades. A rollover is required to deter-
mine the most economically efficient allocation and schedule which corre-
sponds to the livestock forage levels for each of 5 decades in this run;
maximize PNV for 12 decades.

2 Technological Constraints: All apply.

3  MMR Constraints: All apply.

4  Timber Policy Constraints: Minimum rotation: Use the full set of rotation ages greater than or equal
t0 95% of CMAL
Sustained yield, non-declining yield, and dispersion requirements apply.

5  MIR Constraints: They are not used.

6  Economic Assumptions: Use assigned values with price and cost trends for tlmber, and demand cut-
offs for RVDs and WFUDs.
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(H20) MAX Water Yield for § Decades

Specifications:
1 Objective Function:
2 Technological Constraints:
3 MMR Constraints:
4 Timber Policy Constraints:
5 MIR Constraints:
6 Economic Assumptions:

Description and Purpose:
H20 defines the maximum capability of the Forest to provide water over the RPA planning horizon subject to minimum
management requirements.
Specifications:
1 Objective Function: Maximize water yield for 5 decades. A rollover is required to determine
the most economically efficient allocation and schedule corresponding to
the water yields for each of the 5 decades in this run; maximize PNV for 12
decades.
2  Technological Constraints: All apply.
3 MMR Constraints: All apply.
4  Timber Policy Constraints: Minimum rotation: Use the full set of rotation ages greater than or equal
to 95% of CMALL
Sustained yield, non-declining yield, and dispersion requirements apply.
5 MIR Constraints: They are not used.
6 Economic Assumptions: Use assigned values with price and cost trends for timber, and demand cut-
offs for RVDs and WFUDs.
(GAM) MAX Deer Forage for 5 Decades
Description and Purpose:

GAM defines the maximum capability of the Forest to provide deer forage over the RPA planning horizon, subject
to minimum management requirements.

Maximize deer forage for 5 decades. A rollover is required to determine
the most economically efficient allocation and schedule corresponding to
the deer forage levels for each of the 5 decades in this run; maximize PNV
for 12 decades.

All apply.
All apply.

Minimum rotation: Use the full set of rotation ages greater than or equal
to 95% of CMAL

Sustained yield, non-declining yield, and dispersion requirements apply.
They are not used.

Use assigned values with price and cost trends for timber, and demand cut-
offs for RVDs and WFUDs.

Modeling and Analysis Process

B:45




(MMU) Maximize PNV Assigned with MMR-NDY-CMAI Forestwide
and in the Big Valley Federal Sustained-Yield Unit

Description and Purpose:

Big Valley Federal Sustained-Yield Unit (BVFSYU).
Specifications:

1  Objective Function:

5 MIR Constraints:

6  Economic Assumptions:

They are not used.

MMU is the same as MMR, but non-declining sustained yield is imposed on both the Forest as a whole and on the

Maximize PNV with assigned values for 12 decades.

2 Technological Constraints: All apply.

3  MMR Constraints: All apply.

4  Timber Policy Constraints: Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL.
Sustained yield, non-declining yield, and dispersion requirements apply

Forestwide and to the BVFSYU.

Use assigned values, price and cost trends for timber, and demand cut-offs
for RVDs and WFUDs.

C. Sensitivity Analysis

Eleven FORPLAN runs were made to examine the
tradeoffs caused by each MMR and MIR. In each run a
single requirement was removed. When compared with
the run involving the full set of requirements, the differ-
ence in present net value (PNV) reflects the opportunity
cost of achieving that management requirement. Trade-
offs are revealed as changes in various commodity out-
puts and in PNV,

A FORPLAN run (MMR) meeting MMRs served as
the basis for six runs. The SNG run shows the cost of
providing snags for viable populations of snag-dependent
wildlife species. DSP shows the cost of dispersing timber
regeneration units. VPD shows the cost of providing
habitat diversity for wildlife populations as approximated
by habitat for old-growth dependent species. TES shows
the cost of providing habitat for Threatened and Endan-
gered species. RIP shows the cost of protecting perennial
stream riparian areas. WSD shows the cost of protecting
water and soils.

A FORPLAN run (CEE) meeting both MMRs and
MIRs served as the basis for evaluating the cost of man-
aging State scenic highways at a visual quality objective
of partial retention.

For a detailed presentation of the marginal costs for
cach major constraint on PNV, refer to Chapter 2, Sec-
tion E, Present Net Value: Marginal Cost of Constraints.
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Snags, dispersion, and old-growth habitat are the most
significant constraints affecting PNV. The snag con-
straint accounts for 33% of the change in PNV. The
old-growth habitat constraint has the next most signifi-
cant impact, accounting for 14% of the difference in
PNV. Releasing the dispersion constraint changes PNV
by 12%. The significance of these three constraints on
PNV verifies the understocked conditions of many of our
Forest’s timber stands.

Of less significance are the constraints for threatened
and endangered species (5%), protection of riparian
areas (<1%), and watershed protection (<1%). The
effect of releasing the non-declining yield constraint does
not change PNV. Protecting visual quality along scenic
highways is also insignificant (<1%) to PNV.

D. Alternatives Not Considered in Detail

Based on the benchmark results and the Forest’s plan-
ning issues (Appendix A), alternatives are defined, for-
mulated and run. An alternative is eliminated from
further study because it does not respond well to the
issues, or because its results are similar to another alter-
native considered in detail (Section E). For a more com-
plete display of outputs and costs for these alternatives,
refer to Chapter 2, Alternatives Considered But Elimi-
nated From Detailed Study.
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(CEE) Constrained Economic Efficiency

Description and Purpose:

This alternative is the most economically efficient mix of goods and services the Forest can provide while meeting
MMRs and MIRs. It shows the collective opportunity cost of MIRs and is a base run for evaluating constraints and

alternatives.
Specifications:
1  Objective Function: Maximize PNV for 12 periods.
2 Technological Constraints: All apply.
3 MMR Constraints: All apply.
4  Timber Policy Constraints: Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL
Sustained yield, non-declining yield, and dispersion requirements apply.
5  MIR Constraints: All apply.
6  Economic Assumptions: Use assigned values, with price and cost trends for timber, and demand cut-
offs for RVDs and WFUDs.
(LBU) Low Budget
Description and Purpose

LBU estimates future outputs and services if the 1982 budget were reduced by 25%.

Specifications:
1  Objective Function:
2 Technological Constraints:
3  MMR Constraints:
4  Timber Policy Constraints:
5 MIR Constraints:
6  Economic Assumptions:
7  Constraints Unique to the
Alternative:

Maximize PNV for 12 decades.
All apply.
All apply.

Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMALI
Sustained yield, non-declining yicld, and dispersion requirements apply.

All apply.

Use assigned values, with price and cost trends for timber, and demand cut-
offs for RVDs and WFUDs. To obtain a feasible solution, the model is solved
without the trends. The results, however, are presented with trends to allow
for real cost increases to timber-related activities.

Budget is constrained for five decades to $7.2 million per year, 25% less than
the 1982 budget.

Modeling and Analysis Process

B-47




(PRO) High Productivity

Description and Purpose:

PRO determines the effects of meeting a high timber target. It produces other market outputs at the highest possible
level while meeting the assigned timber target. Non-market outputs are produced only at economically efficient levels,
consistent with the production of the market resources.

Specifications:

1 Objective Function: Maximize PNV for 12 decades.

2 Technological Constraints: All apply.

3  MMR Constraints: Only threatcned and endangered species, and soil and water are protected.

4  Timber Policy Constraints: Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL
Sustained yield applies.
Non-declining yield is applicd after the 6th decade. The harvest flow con-
straint is used in decades 1-6 in order to meet a timber target of 95 MMBF in
the 2nd decade.
The dispersion requirement is not used.

5  MIR Constraints: They are not used.

6  Economic Assumptions: Use assigned values, with price and cost trends for timber, and demand
cut-offs for RVDs and WFUDs.

7  Constraints Unique To The timber target for this alternative is to meet or exceed 95 MMBF by the

The Alternative: 2nd decade and 85 MMBEF by the 5th decade. Given the timber production

levels in TBR and TBD benchmarks, the Forest cannot meet 95 MMBF
without modifying the specifications.

AlIMMRs, except those meeting statutory requirements (i.e.,,threatened and
endangered species and soil and water productivity), are released.

MIRs also are not used.

(RPA) RPA Base Sale Schedule

Description and Purpose:

RPA alternative attempts to respond to targets from the 1980 RPA Program by providing commodity and amenity
outputs established for the Modoc. Emphasis is placed on meeting range and timber targets set by the Program;
completing cultural resource inventories by 1995; maintaining recommended VQOs; managing for semi-primitive
recreation; and improving habitat for RPA wildlife and fish species. RPA directs the Forest to harvest 75 MMBF in
the 1st decade and 80 MMBF in the Sth. Given the results of TBR, the Forest cannot mect 75 MMBF in the 1st decade
without a departure. RPA is run to develop a base sale schedule for a departure alternative, RPD.

Specifications:
1  Objective Function: Maximize PNV for 12 periods.
2 Technological Constraints: All apply.
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MMR Constraints:
Timber Policy Constraints:

MIR Constraints:

Economic Assumptions:

Constraints Unique to the
Alternative:

All apply.

Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL
Sustained yield, non-declining yield, and dispersion requirements apply.

All apply.

Use assigned values, with price and cost trends for timber, and demand
cut-offs for RVDs and WFUDs.

In conformance with the Big Valley Federal Sustained-Yield Unit policy,
timber harvest on the Unit must meet or exceed 11 MMBF in the 1st decade
under non-declining yield.

To meet RPA goals, range production must meet or exceed 117 MAUMs in
the 1st decade and 124 MAUMS in the 5th decade.

To maintain reccommended VQOs and semi-primitive experiences, visual
quality and semi-primitive recreation are managed at medium levels (Appen-
dix Q). Visual retention or semi-primitive non-motorized prescriptions are
used on 33,000 acres of > 20 lands. Partial retention VQO constrains 110,000
acres of >20 lands.

Because of RPA empbhasis on wildlife habitat improvements, wetlands are
managed at a high level; 8,500 acres are developed and maintained.

(MKT) High Market Emphasis

Description and Purpose:

Specifications:
1  Objective Function:
2 Technological Constraints:
3 MMR Constraints:
4  Timber Policy Constraints:
5 MIR Constraints:
6  Economic Assumptions:

MKT emphasizes high output levels of market resources — timber, range, and developed recreation — with non-market
outputs at economically efficient levels.

Maximize PNV for 12 decades.
All apply.
All apply.

Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMALL.

Sustained yield and dispersion requirements apply.

Non-declining yield is applied after the 2nd decade.

All apply.

Use assigned values, with price and cost trends for timber, and demand
cut-offs for RVDs and WFUDs.

Modeling and Analysis Process
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7

Constraints Unique to the
Alternative:

To ensure spatial feasibility during timber sale layout, timber harvest is limited
by strata to a maximum of 15% disturbance for each decade.

To meet a timber goal of 70 MMBEF in the 1st decade, harvest is allowed to
decline in the 2nd decade. The timber target to meet 80 MMBF in the 5th
decade is dropped.

Meet or exceed 131,600 AUM:s for five decades to help support local livestock
industries.

(TMB) Timber Emphasis

Description and Purpose:

TMB emphasizes a moderate timber harvest level using only intensive regeneration methods. It produces the highest
yields possible on the acreage treated. Production of other resources in conjunction with timber is at low levels
commensurate with a timber-oriented theme.

Maximize PNV for 12 periods.
All apply.
All apply.

Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL
Sustained yield, non-declining yield, and dispersion requirements apply.

All apply.

Use assigned values, with price and cost trends for timber, and demand
cut-offs for RVDs and WFUDs.

Meet or exceed the 1982 timber output of 50 MMBF per year in the 1st decade.
Yields for the BVFSYU must meet or exceed 11 MMBF per year with
non-declining yield for the planning horizon.

Commercial thinning in P4G is limited to 13,000 acres in the first and 2nd
decades to facilitate operational feasibility.

To emphasize full yield timber and reduce risk of regeneration failure, the
timber-forage prescription is limited to management areas (MAs) 53, 63, and
64. Harvest under this prescription is limited to 2,500 acres per decade for 12
decades.

Group selection harvest is not allowed due to an emphasis on full timber yield
prescriptions.

To ensure spatial feasibility during timber sale layout, timber harvest is limited
by strata to a maximum of 15% disturbance each decade.

Because timber production is emphasized, visual quality and semi-primitive
recreation are managed at low levels (Appendix Q). Visual retention is
assigned to 14,000 acres of > 20 lands; and 106,000 acres of > 20 lands are
managed for partial retention or semi-primitive motorized recreation.

In keeping with the theme of this alternative, wetlands are managed at a low
level; 6,100 acres are developed and maintained.

Specifications:
1  Objective Function:
2 Technological Constraints:
3  MMR Constraints:
4  Timber Policy Constraints:
5  MIR Constraints:
6 Economic Assumptions:
7  Constraints Unique to the
Alternative:
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(SLYV) Silvicultural

Description and Purpose:

SLV implements highly mtensive silvicultural systems, emphasizing thinning. As under TMB, production of other
resources in conjunction with timber are at low levels.

Specifications:

1
2
3
4

Objective Function:
Technological Constraints:
MMR Constraints:
Timber Policy Constraints:

MIR Constraints:

Economic Assumptions:

Constraints Unique to the
Alternative:

Maximize PNV for 12 periods.
All apply.
All apply.

Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL.
Sustained yield, non-declining yield, and dispersion requirements apply.

All apply.

Use assigned values, with price and cost trends for timber, and demand cut-offs
for RVDs and WFUDs.

As in TMB, SLV emphasizes full yield timber prescriptions and lowering
regeneration failure. The timber-forage prescription is limited to MAs 53, 63,
and 64. Harvest under this prescription is limited to 2,500 acres per decade for
12 decades.

Thin 3G stands to promote growth.

Because thinning is emphasized, additional thinning outside of FORPLAN is
added to the costs and outputs generated.

To ensure spatial feasibility during timber sale layout, timber harvest is limited
by strata to a maximum of 15% disturbance each decade.

Because timber production is emphasized, visual quality and semi-primitive
recreation are managed at low levels (Appendix Q). Visual retention is as-
signed to 14,000 acres of >20 lands; and 106,000 acres of >20 lands are
managed for partial retention or semi-primitive motorized recreation.

In keeping with the theme of the alternative, wetlands are managed at a low
level; 6,100 acres are developed and maintained.

(IND1) High Timber Industry

Description and Purpose:

IND1 emphasizes high production of marketable timber. Like TMB and SLYV, other resources are managed at low
levels compatible with timber production.

Specifications:

1

Objective Function:

2 Technological Constraints:

3

MMR Constraints:

Maximize PNV for 12 periods.
All apply.
All apply.

Modeling and Analysis Process
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Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL .
Sustained yield, non-declining yield, and dispersion requirements apply.

All apply.

Use assigned values, with price and cost trends for timber, and demand
cut-offs for RVDs and WFUDs.

At least 40% of the timber harvest must come from eastside and lodgepole
pine 1) to minimize reductions from the base year sale offering, and 2) to
provide marketable timber.

Because timber production is emphasized, meet or exceed the highest volume
possible with a species mix of at least 40% pine. Meet or exceed 11 MMBF
on the BVFSYU with non-declining yield, in compliance with the BVFSYU
policy. :

To ensure spatial feasibility during timber sale layout, timber harvest is
limited by strata to a maximum of 15% disturbance each decade.

Because timber production is emphasized, visual quality and semi-primitive
recreation are managed at low levels (Appendix Q). Visual retention is
assigned to 14,000 acres of >20 lands; and 106,000 acres of >20 lands are
managed for partial retention or semi-primitive motorized recreation.

In keeping with the theme of the alternative, wetlands are managed at a low
level; 6,100 acres are developed and maintained.

(RSP) Ranger Special

4  Timber Policy Constraints:
5 MIR Constraints:
6 Economic Assumptions:
7  Constraints Unique to the
Alternative:
Description and Purpose:

After examining the results of several alternatives, each district ranger responded to as many issues as possible. RSP
incorporates both commodity and amenity outputs.

Specifications:
1 Objective Function: Maximize PNV for 12 periods.
2 Technological Constraints: All apply.
3 MMR Constraints: All apply.
4  Timber Policy Constraints: - Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAI
Sustained yield, non-declining yield, and dispersion requirements apply.
5  MIR Constraints: All apply.
6  Economic Assumptions: Use assigned values, with price and cost trends for timber, and demand
cut-offs for RVDs and WFUDs.
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7  Constraints Unique to the Alter- Harvest on the BVFSYU must meet or exceed 8.5 MMBEF in the 1st decade

native:

with non-declining yield, in compliance with BVFSYU policy.

To spread the timber harvest over more of the Forest, harvest on the Warner
Mountain Ranger District must not exceed 15 MMBF in the 1st decade.

To comply with district rangers’ management desires, the following Manage-
ment Area (MA) Prescriptions were limited as follows:

~MA 53 and 64—only timber-forage prescription applies to provide for

higher deer numbers. . .
52, 61, and 62— only even-aged prescription applies.

—-MA 63, 65, 66, and 67— only uneven-aged prescription applies because of|

scattered timber stands. . . .
—All other MAs are open to any prescription with allocation based on

economic efficiency.

To generate as much thinning as possible, additional thinning outside of
FORPLAN is added to costs and outputs generated.

To ensure spatial feasibility during timber sale layout, timber harvest is limited
by strata to a maximum of 15% disturbance each decade.

State deer herd goals are met for Interstate and Glass Mountain deer herds.
Warner Mountain and Adin deer herds are maintained at current popula-
tions.

To maintain visual quality and recreation opportunities, visual quality and
semi-primitive recreation are managed at medium levels (Appendix Q).
Visual retention or semi-primitive non-motorized prescriptions are used on
33,000 acres of > 20 lands. Partial retention VQO constrains 110,000 acres of
>20 lands.

In keeping with the theme of the alternative, wetlands are managed at a high
level; 8,500 acres are developed and maintained.

Because amenities are emphasized, specified allotments are managed to
improve water quality and riparian areas faster than under MMRs.

(MIX) Mixture of Commodity and Amenity Outputs

Description and Purpose:

MIX is the first attempt at the preferred alternative. It emphasizes a wide range of commodity and amenity outputs,
subject to a budget constraint. MIX draws from all alternatives, particularly RSP and CUR.

Specifications:

1  Objective Function:

2 Technological Constraints:
'3 MMR Constraints:

4  Timber Policy Constraints:

Maximize PNV for 12 periods.
All apply.
All apply.

Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL
Sustained yield, non-declining yield, and dispersion requirements apply.

Modeling and Analysis Process

B-53



All apply.

Use assigned values, with price and cost trends for timber, and demand
cut-offs for RVDs and WFUDs.

To reflect a realistic budget, it is limited to $11.5 million (1982 dollars) in the
1st decade.

To improve timber harvest distribution, harvest from the Warner Mountain
District is limited to 20 MMBF in the 1st decade.

To comply with BVFSYU policy, timber harvest from the BVFSYU must meet
or exceed 11 MMBF in the 1st decade and non-declining yield applies.

To avoid environmental damage from excessive vegetation alteration, range
non-structural improvements are limited to less than 500 acres per year.
Wildlife AUMs meet State deer herd goals, as agreed by the Forest Service
and CDFG.

Because amenities are emphasized, specified allotments are managed to
improve water quality and riparian areas faster than under MMRs.

In keeping with the theme of the alternative, visual quality and semi-primitive
recreation are managed at medium levels (Appendix Q). Visual retention or
semi-primitive non-motorized prescriptions are prescribed on 33,000 acres of
>20 lands. Partial retention VQO constrains 110,000 acres of >20 lands.
Because amenity resources are emphasized, wetlands are managed at a high
level; 8,500 acres are developed and maintained.

(PFD) Preferred with Departure

5 MIR Constraints:
6  Economic Assumptions:
7  Constraints Unique to the
Alternative:
Description and Purpose:

PFD analyzes the effect on the Preferred Alternative (PRF) of a departure from non-declining yields in the decades
1through 5. As in PRF, it emphasizes a mixture of commodity and amenity resources.

Specifications:
1  Objective Function: Maximize PNV for 12 periods.
2 Technological Constraints: All apply.
3 MMR Constraints: All apply.
4  Timber Policy Constraints: Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL
Sustained yield and dispersion requirements apply.
Harvest is allowed to flow in decade 1 through 5 but cannot fall more than
15% below the base sale schedule. Harvest must meet or exceed base sale
schedule by the 5th decade and non-declining yield applies till the end of the
planning horizon.
5 MIR Constraints; All apply.
6  Economic Assumptions: Use assigned values, with price and cost trends for timber, and demand
cut-offs for RVDs and WFUDs.
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7 Constraints Unique to the
Alternative:

In compliance with BVFSYU policy, timber harvest on the BVFSYU must
meet or exceed 11 MMBF in the 1st decade and non-declining yield applies.

To minimize reductions from the base year sale offering, at least 30% of the
timber harvest must be eastside pine.

To avoid environmental damage from excessive vegetation alteration, non-
structural range improvements are limited to 500 acres per year or less.

To balance forage allocation between livestock and wildlife, non-structural
deer habitat improvements must meet or exceed 400 acres per year.

To reduce risk of regeneration failure, timber harvest of mixed conifer under
the timber-forage prescription is limited to 250 acres per year for the 1st de-
cade.

To reduce risk of regeneration failure while ensuring adequate deer forage,
no more than 60% of the eastside pine acres harvested are allocated to the
timber-forage prescription.

As agreed by Forest Service and CDFG, wildlife AUMs meet State deer herd
goals.

Because amenity resources are emphasized, specified allotments are man-
aged to improve watcr quality and riparian areas faster than under MMRs.
To improve the visual resource and recreation opportunities, visual quality
and semi-primitive recreation are managed at medium levels (Appendix Q).
Visual rctention or semi-primitive non-motorized prescriptions are allocated
on 33,000 acres of >20 lands. Partial retention VQO constrains 110,000 acres
of >20 lands.

In keeping with the theme of the alternative and to improve wildlife habitat
above MMR levels, wetlands are managed at a high level; 8,500 acres are de-
veloped and maintained.

To maintain marten habitat, 7% old growth is retained in red fir and mixed
conifer in MA 61.

E. Alternatives Considered in Detail

For a more complete discussion of the resource program

This section describes FORPLAN modeling strate- direction, the environment to be created, and displays of

gies used in developing alternatives. The information
presented here lists only those constraints that are mod-
eled in FORPLAN and describes how they are modeled.

Modeling and Analysis Process

outputs and costs for each alternative, refer to Chapter
2. Chapter 4 discusses the environmental consequences
of the alternatives.
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(PRF) Preferred

Description and Purpose:

PRF responds to many resource demands by emphasizing a wide range of commodity and amenity outputs. Emphasis
is placed on:

- maintaining as high a sustainable level of timber sale offerings as possible commensurate with other resource;
emphases;

-~ harvesting timber using a mix of sivicultural practices, including uneven-aged management and even-aged manage-
ment with retention of viable advance regeneration.

- implementing a fire program at the most cost efficient level;

— achieving an upward trend in snag numbers for eastside pine; and concentrating snag treatments on acres entered
for timber harvest; ‘

- maintaining recommended levels of visual quality;

- managing desired areas for semi-primitive recreation;

- protecting and enhancing habitat for various wildlife species that depend on early and late successional stages;

- meeting objectives for deer herd plans, providing livestock grazing for community stability, and producing forage inf
a cost-efficient manner;

- continuing Forest wetland development; and
- restoring degraded riparian habitat in high priority areas.

Other resources will be managed to complement these emphases.
Specifications:
1 Objective Function: Maximize TBR for 1 period followed by max PNV for 12 periods.

2 Technological Constraints: All apply.

3 MMR Constraints: All apply.

4 Timber Policy Constraints: Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL
Sustained yield, non-declining yield, and dispersion requirements apply.

5 MIR Constraints: All apply.

6 Economic Assumptions: Use assigned values, with price and cost trends for timber, and demand cut-offs
for RVDs and WFUDs.
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7 Constraints Unique to the Timber yields from the BVFSYU are non-declining and must meet or exceed
Alternative: 9 MMBF in the 1st decade.

To facilitate better management of pine marten, 18 territories are included in
this alternative and reserved from timber harvest prescriptions.
To represent advanced regeneration in existing stands, 10% less planting is
required after a regeneration harvest.
Twelve percent of suitable timberlands on slopes greater than 40% must be
harvested annually for the first five decades. Ten percent of suitable lodgepole
pine stands must be harvested annually for the first three decades. These
requirements ensure that less economic timberlands will be regenerated in
proportion to the share of suitable inventory they represent.
To test uneven-aged sivicultural methods, test compartments were identified
for each District. These timberlands are assigned a group selection prescrip-
tion.
To ensure regeneration of poorly stocked stands, a minimum of 10,000 acres
must be treated annually for the first three decades.
Timber harvest under the timber-forage prescription is limited to areas iden-
tified as suitable for this prescription by the Management Team. Appropriate
locations were identified in Mgt. Areas 51, 53, 64 and throughout the Warner
Mountain Ranger District.
To comply with agreements between the Forest Service and CDFG, sufficient
AUM s are provided to meet State deer herd goals.
In keeping with the theme of the alternative, visual quality and semi-primitive
recreation are managed at medium levels (Appendix Q). Visual retention or
semi-primitive non-motorized prescriptions are allocated on 33,000 acres of
> 20 lands. Partial retention VQO constrains 110,000 acres of > 20 lands.
To enhance the distribution of wildlife habitat, old growth retention in red fir
and mixed conifer was increased to 7% in MA 61.
At a minimum, the current level of fire budget is needed for adequate planta-
tion protection.
Regenerated acres are limited to 3,600 per year in the first five decades to
reduce negative impacts on recreation and wildlife and to improve water
quality standards at a faster rate than with MMRs alone.

: (CUR) Current Management — No Action

Description and Purpose:

CUR continues current management policies and practices subject to maintaining expenses at the current level.
Emphasis is placed on:

— maintaining the current timber harvest level;

— maintaining forage for livestock as close to current level as possible;
— maintaining desired and acceptable levels of visual quality;

— managing desired areas for semi-primitive recreation;

— continuing Forest wetland development; and

- restoring degraded riparian habitat in high priority areas.

Other resources will be managed to complement these emphases.
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2

Specifications:

Objective Function:

Technological Constraints:

MMR Constraints:

Timber Policy Constraints:

MIR Constraints:

Economic Assumptions:

Constraints Unique to the
Alternative:

Maximize PNV for 12 decades.
All apply.
All apply.

Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL
Sustained yield, non-declining yield, and dispersion requirements apply.

All apply.

Use assigned values, with price and cost trends for timber, and demand cut-offs
for RVDs and WFUDs. To obtain a feasible solution, the model is solved
without the trends; but the results are presented with the trends to allow for
real cost increases to timber-related activities.

The budget is constrained to the FY 1982 level of $9.6 million per year for all
periods.

To comply with BVFSYU policy, timber yields must meet or exceed the base
year level of 50.4 MMBF. Harvest from the Unit must meet or exceed 11
MMBF under non-declining yield.

Livestock AUMs must meet or exceed 120 MAUMs to meet current permit
obligations.

To reflect current practices and to operate within a constrained budget,
non-structural range improvements are limited to 250 acres per year.
Because the budget is constrained, non-structural deer habitat improvements
are limited to 200 acres per year.

To reduce risk of regeneration failure and to reflect current practices, the
timber-forage prescription is limited to MAs 41, 53, 63, and 64. Timber harvest
from this prescription is limited to 2,500 acres for the 1st decade.

Specified allotments are managed to improve water quality and riparian areas
faster than under MMRs.

To reflect current practices, visual quality and semi-primitive recreation are
managed at medium levels (Appendix Q). Visual retention or semi-primitive
non-motorized prescriptions are allocated on 33,000 acres of >20 lands.
Partial retention VQO constrains 110,000 acres of > 20 lands.

In keeping with current practices, wetlands are managed at a low level; 6,100
acres are developed and maintained.

(RPD) RPA with Departure

Description and Purpose:

RPD attempts to meet targets from the 1980 RPA Program by providing commodity and amenity outputs established
for the Modoc. The departure alternative approaches as closely as possible the RPA timber target in the 1st decade.
The timber target in the 5th decade is not met. Emphasis is placed on:
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— increasing timber outputs above the current level by allowing a departure from the base sale schedule in the 1st
decade;

— allowing a reduction in timber outputs in the 2nd decade to no more than 15% below the base sale schedule;

— meeting range targets established by the RPA Program;

— completing cultural resource inventories by 1995;

— maintaining desired and acceptable levels of visual quality;

- managing desired areas for semi-primitive recreation;

- increasing habitat for wildlife, specifically mule deer and trout; and

— continuing Forest wetland developments.

Other resources will be managed to complement these emphases.
Specifications:
1 Objective Function: Maximize PNV for 12 periods.

2 Technological Constraints: All apply.

3 MMR Constraints: All apply.
4 Timber Policy Constraints: Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL

Sustained yield and dispersion requirements apply.

Harvest is allowed to flow in decades 1 through 5 but cannot fall more than
15% below the base sale schedule. Harvest must meet or exceed base sale
schedule by the 5th decade and non-declining yield applies until the end of the
planning horizon.

5 MIR Constraints: All apply.
6 Economic Assumptions: Use assigned values, with price and cost trends for timber, and demand cut-offs
for RVDs and WFUDs.

7 Constraints Unique to the To achieve RPA timber goals, timber yields must meet or exceed 75 MMBF in
Alternative: the 1st decade. On the BVFSYU, harvest must meet or exceed 11 MMBF in

the 1st decade and non-declining yield applies.
To meet current obligations and RPA goals, livestock AUMs must meet or
exceed 122.5 MAUMs in each of the first 4 decades, and 124 MAUMs in the
5th decade.
To maintain recommended VQOs and semi-primitive recreation opportuni-
ties, visual quality and semi-primitive recreation are managed at medium levels
(Appendix Q). Visual retention or semi-primitive non-motorized prescriptions
are used on 33,000 acres of >20 lands. Partial retention VQO constrains
110,000 acres of > 20 lands.
Because wildlife is emphasized under the RPA, wetlands are managed at a high
level; 8,500 acres are developed and maintained.
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(IND) Industry

Description and Purpose:

IND provides high levels of timber and range outputs while preserving other resource values at low levels. Emphasis
is placed on:

- increasing timber outputs;

- minimizing the reduction in pine volume offered for sale in the 1st decade;

- maintaining or increasing forage for livestock at the current level for at least another decade;

- allowing reductions in recommended VQOs and semi-primitive recreation opportunities and from recommen
visual quality objectives;

— achieving an upward trend in snag numbers for eastside pine and concentrating snag treatments on acres entered fi
timber harvest; '

- continuing Forest wetland development; and

- restoring degraded riparian habitat in high priority areas.

Other resources will be managed to complement these emphases.

Specifications:

1 Objective Function: Maximize TBR for 1 period followed by max PNV for 12 periods.

2 Technological Constraints: All apply.

3 MMR Constraints: All apply.

4 Timber Policy Constraints: Minimum rotation: Use the full set of rotation ages greater than or equal to

95% of CMAL
Sustained yield, non-declining yield, and dispersion requirements apply.

5 MIR Constraints: All apply.
6  Economic Assumptions: Use assigned values, with price and cost trends for timber, and demand cut-offs
for RVDs and WFUDs.
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To comply with the BVFSYU policy, timber harvest from the BVFSYU must
meet or exceed 11 MMBF with non-declining yield.

To minimize reductions from the base year sales offering and to provide
marketable timber, at least 25% of the timber harvest must be eastside pine.
The timber-forage prescription is limited to MAs 41, 53, 63, and 64. Timber
harvest from this prescription is limited to 2,500 acres for the 1st decade. This
constraint reduces the risk of regeneration failure and promotes full timber
yields.

Twelve percent of suitable timberlands on slopes greater than 40% must be
harvested annually for the first five decades. Ten percent of suitable lodgepole
pine stands must be harvested annually for the first three decades. These
requirements ensure that less economic timberlands will be regenerated in
proportion to the share of suitable inventory they represent.

To represent advanced regeneration in existing stands, 10% less planting is
required after a regencration harvest.

Because commodity resources are emphasized, visual quality and semi-primi-
tive recreation are managed at low levels (Appendix Q). Visual retention is
assigned to 14,000 acres of >20 lands; and 106,000 acres of >20 lands are
managed for partial retention or semi-primitive motorized recreation.

(RBU) Reduced Budget

7 Constraints Unique to the
Alternative:
Description and Purpose:

RBU produces commodity and amenity outputs subject to a budget reduced to 75% of the current level. Emphasis is
placed on:

- providing timber outputs at the highest level permitted by the budget;

— providing timber outputs from the BVFSYU needed for community stability;

— providing livestock forage at a moderate level;

— allowing reductions in reccommended visual quality objectives and semi-primitive recreation opportunities; and
- managing the Forest wetland program at a minimum level.

Other resources are managed to complement these emphases.

Specifications:

1 Objective Function:

2 Technological Constraints:
3 MMR Constraints:

4 Timber Policy Constraints:
5 MIR Constraints:

Maximize PNV for 12 periods.

All apply.

All apply.

Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL

Sustained yield, non-declining yield, and dispersion requirements apply.

All apply.
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6 Economic Assumptions: Use assigned values, with price and cost trends for timber, and demand cut-offs
for RVDs and WFUDs.

7 Constraints Unique to the To show effects of operating with a reduced budget, it is limited to $7.2 million
Alternative: for 5 decades.

Because reduced timber yields would negatively impact community stability,
harvest levels are as high as possible with the reduced budget. Timber yields
must meet or exceed 37 MMBF in the 1st decade. Yields from the BVFSYU
must meet or exceed 8.5 MMBF in the 1st decade with non-declining yield.
To fulfill local livestock grazing obligations as much as possible under a
reduced budget, livestock forage must meet or exceed 100 MAUMs in the 1st
decade.
Except for maintenance of old seedings, range non-structural improvements
are not done because the budget is limited.
Non-structural improvements for deer habitat are not done because the budget
is limited.
Recreation is managed at low standard levels because of the reduced budget.
Because the budget is reduced, visual quality and semi-primitive recreation are
managed at low levels (Appendix Q). Visual retention is assigned to 14,000
acres of >20 lands; and 106,000 acres of >20 lands are managed for partial
retention or semi-primitive motorized recreation.

, (AMN) Amenity

Description and Purpose:

AMN responds to amenity demands while providing for commodity outputs at cost-efficient levels. Emphasis is placed
on:

- maintaining a high level of visual quality;
- managing for extensive semi-primitive recreation;
- protecting and enhancing habitat for wildlife species dependent on late seral stages;

- achieving an upward trend in snag numbers for eastside pine; and concentrating snag treatments on acres entered
for timber harvest;

- continuing Forest wetland development; and
— restoring degraded riparian habitat.

Other resources will be managed to complement these emphases.
Specifications:

1 Objective Function: Maximize PNV for 12 periods.
2 Technological Constraints: All apply.

3 MMR Constraints: All apply.

B-62 Modeling and Analysis Process



4 Timber Policy Constraints:

5 MIR Constraints:

6 Economic Assumptions:

7 Constraints Unique to the
Alternative:

Minimum rotation: Use the full set of rotation ages greater than or equal to
95% of CMAL
Sustained yield, non-declining yield, and dispersion requirements apply.

All apply.

Use assigned values, with price and cost trends for timber, and demand cut-offs
for RVDs and WFUD:s.

Because wildlife habitat is emphasized, the amount of existing old growth
reserved for wildlife species increases to 10% in mixed conifer and red fir. Old
growth in eastside pine is insufficient to apply the constraint to that species.
Timber yields from the BVFSYU are non-declining.

To facilitate better management of pine marten, 18 territories are included in

- this alternative and reserved from timber harvest prescriptions.

In keeping with the amenity emphasis of the alternative, 65% of the regulated
harvest in the first decade must be obtained by uneven-aged sivicultural
methods.

To represent advanced regeneration in existing stands, 10% less planting is
required after a regeneration harvest.

Regenerated acres are limited to 3,600 per year in the first five decades to
reduce negative impacts on recreation and wildlife and to improve water
quality standards at a faster rate than with MMRs alone.

Twelve percent of suitable timberlands on slopes greater than 40% must be
harvested annually for the first five decades. Ten percent of suitable lodgepole
pine stands must be harvested annually for the first three decades. These
requirements ensure that less economic timberlands will be regenerated in
proportion to the share of suitable inventory they represent.

To enhance visual quality and increase semi-primitive recreation opportuni-
ties, visual quality and semi-primitive recreation are managed at high levels
(Appendix Q). Visual retention or semi-primitive non-motorized prescriptions
are allocated to 76,000 acres of > 20 lands. Partial retention VQO constrains
118,000 acres of > 20 lands for either partial retention timber management or
semi-primitive motorized recreation.
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Table B-13. FORPLAN Specifications for Alternatives.

Alternatives
FORPLAN Specifications  PRF CUR RPD IND  RBU  AMN
Objective Function max TBR-1 max PNV max PNV max TBR-1 max PNV max PNV
Timber Policy:
CMAI yes yes yes yes yes yes
NDY?! on Forest yes yes yes yes yes yes
NDY on BVFSYU yes yes yes yes yes yes
Departure no no yes no no no
Dispersion yes yes yes yes yes yes
MMRs yes yes yes yes yes yes
MIRs yes yes yes yes yes yes
Budget (millions of §) none <96 none none <72 none
Timber (1st Decade)
Forest (MMBF) - - >75 - >37 -
BVFSYU (MMBF) >9 >11 >11 >11 >85 -
% Pine - - - 25% - -
Regeneration Acres < 3600/yr - - - - < 3600/yr
Visual Quality and Semi- medium medium medium low low high
Primitive Rec.?
Xect::‘n)ds Management _ 6,100 8,500 _ 2,800 _
Range:
MAUMs (1st decade) - >120 >117 - >100 -
MAUMs (5th decade) - - >124 - - -
Deer:
Non-structural improve- _ <200 _ _ =0 _

ments (acres/year)
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Table B-13. FORPLAN Specifications for Alternatives. (continued)
Alternatives
'FORPLANSpecifications PRF ~~ CUR ~ RPD  IND RBU  AMN
Timber-forage Rx limit to MAs limitto MAs  no limit limit to MAs  no limit no limit
(1st decade) 51,53,64 41, 53,63, 64 41, 53,63,64
with <250 with <250
acres/yr har- acres/yr har-
vest vest
Forage (MAUMs)3 yes4 no no no no no
Additional allotments man-
aged at high level for water 17 17 _ _ _ 27
quality & riparian improve-
ments
Recreation - - - - low std. -
Close Allotments for Big- no no no no no yes
horn Sheep
Oid Growth above MMR 7% in MA no no no no 10% in mixed
61; mixed conifer & red
conifer & fir
red fir
1 on-declining yield
2 See Appendix Q for acres
3 See Appendix L for deer forage requirements.
4 Deer Herds:
Interstate deer herd: 9,840-12,000 AUMs (decades 1-5)
Glass Mtn. deer herd: 8,800-15,360 AUMs (decades 1-5)
Warner Min. deer herd: 10,800-13,500 AUMs (decade 1);
13,500-18,000 AUMs (decades 2-5)
Adin deer herd: 4,480.5,600 AUMs (decade 1);
5,600-8,400 AUMs (decades 2-5)
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5. Other Models

In addition to FORPLAN, other systematic models
were used in planning: FIREPLAN, EFFALT,
RAMPREP, a water yield model, IMPLAN, Wildlife
Habitat Relationships, and a snag habitat model. They
are described below.

A. Fire Management Analysis Process
(FIREPLAN)

The fire management analysis process includes four
levels of analysis and a series of eight computer programs.
Of the four levels of analysis, only two (described below)
are used in the Forest planning process; the others affect
implementation and evaluation. The eight computer pro-
grams are simulators and report writers used to define
the historical and current fire management situations and
to evaluate alternative fire management fuels, preven-
tion, detection, and suppression programs. For a com-
plete description of the fire management analysis
process, see FSH 5109.19 (National Fire Management
Planning and Analysis Handbook).

Fire Management Analysis Level I is an analysis of the
historical and current fire management situation using
fire and weather information, records of fire occur-
rences, and fire behavior (number of fires, acres burned
by fire size and intensity). Some uses of Level I analysis
are:

- To display the general effectiveness and cost, includ-
ing fire fighting funds (FFF), of the current fire man-
agement program. This program cost may he used to
predict costs of a fire program that will not vary
significantly between prescriptions on a Forest-wide
basis;

- To develop organizations in response to alternatives
and prescriptions; and

- To identify areas for further analysis regarding pre-
vention, suppression, and fuels management.

Fire Management Analysis Level II is an analysis of
various fire management program options (e.g., a sup-
pression mix versus prevention), budget levels (costs),
and their effectiveness. This analysis is based on various
fuel models, suppression resources, and historical occur-
rence patterns. Some uses of Level II analysis are:

~To evaluate fire program options appropriate for
alternatives;

- To provide resource outputs, value change, and pro-
gram cost data to select the most efficient program
level; and,
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-~ To evaluate the effectiveness of fire program options
on a fixed budget.

Fire Management Analysis Levels I and II provide the
following input for each alternative:

- Probable acres burned;

—Program costs reflecting various fire management
organizations; and

- Suppression costs reflecting organizational effi-
ciency.

FORPLAN determines:

— Acres burned;

— Suppression costs;

— Net value change for resources; and,

- Optimum organization and budget level by period.

B. Effective Alteration (EFFALT)

The EFFALT cumulative impact thresholds are used
in FORPLAN to limit timber harvesting activities and to
ensure landscape alterations do not exceed the levels
associated with desired visual quality objectives (VQOs).
Perspective plot computer simulations are the primary
tools for establishing these thresholds in the effective
alteration approach. These simulations were developed
by Northern California Forest Service Landscape Archi-
tects.

The most critical and common situations modeled are
middleground landscapes with partial retention VQOs.
(Partial retention is the primary application of EFFALT
on the Modoc National Forest.) Topographic and timber
stand data are entered into the computer to simulate
current conditions. Varying rotation lengths and harvest
entry rates are tested by modeling all units into the per-
spective plots. Simulations of altered landscapes are ex-
amined to determine maximum limits of alteration
permissible under the individual VQOs.

Thus, the actual correlations of harvesting rates and
total effective alteration to VQOs are based on the pro-
fessional judgement of Forest Service landscape archi-
tects. For similar situations, these judgements are highly
consistent. They are further corroborated by field inspec-
tion and aerial photos compared to existing visual condi-
tion (EVC) mapping.

Coefficients are developed to measure the visual im-
pact of harvesting activities based on the amount of time
needed for a harvested area to visually recover. The
Forest silviculturist and landscape architect determine
the recovery period for timberlands. The average recov-
ery period is 15 years for all timber types managed for
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modification VQO, while the average recoveryis21 years
(metered over a 30-year period) for all timber types
managed for partial retention VQO. Existing plantations
are assumed to have a 10-year impact in the 1st decade
of all alternatives.

VQO:s for each alternative are developed and identi-
fied in FORPLAN by the portion of each analysis area to
be managed under each VQO. Maximum modification is
not modeled in FORPLAN, because we assume that
other minimum management and implementation re-
quirements are more binding and the model is insensitive
to this visual quality objective.

The timber policy dispersion constraint is modeled
through EFFALT to determine when a harvested area is
no longer considered an opening. The modification VQO
is modeled in conjunction with the dispersion constraint.
This joint constraint is approximated by limiting the har-
vest of a management area to an average of 20% per
decade.

A decay function is also used, which means the severity
of the harvest opening decreases over time. The decay
function in this case is 100% in the 1st decade and 50%
in the 2nd decade following a harvest. This means that for
10 years following timber harvest, 100% of the harvest
area is considered an opening. Then, for 11-20 years
following harvest, only 50% of the harvest area is consid-
ered an opening. The dispersion constraint is effectively
met 10 years after harvest. However, in order to meet
modification VQOs, 50% of the area requires an addi-
tional 10 years.

Partial retention is similarly modeled with the follow-
ing exceptions: a limit of 15% of a management area is
harvested per decade; and a decay function of 100% is
used in the 1st decade, 80% in the 2nd, and 30% in the
3rd following harvest.

Retention acres are not effectively altered because
less than 5% of growth is harvested per decade.

C. RAMPREP

RAMPREP (Resource Allocation Method-Prepara-
tion) is a PSW Region Timber management model that
calculates projected timber yields for a stand under var-
ious thinning and harvest regimes. Coefficients are based
on the Modoc National Forest 1980 timber inventory
data. For a detailed discussion of RAMPREP see The
Region Five Timber Inventory Process, July 1981.

Modeling and Analysis Process

D. Water Yields

Potential to increase existing water yields from the
Forest through manipulation of vegetation is determined
using a method from Silvey and Rosgen’s (1980) HYSED
model. The model uses a series of water balance equa-
tions considering precipitation and evapo-transpiration
to compute potential water yield increase. Through the
model we determined that only those areas receiving
more than 25 inches had potential to increase water yield.
Data from the analysis are in the Forest Planning Re-
cords.

E. IMPLAN

IMPLAN is asystem for developing local input-output
models from the U.S. Department of Commerce’s 1977
national input-output model and 1982 regional economic
data. Dollar impacts estimated with the system are ad-
justed to real values using the Commerce Department’s
implicit price deflators for the gross national product.

The IMPLAN system is used to develop an input-out-
put model of Modoc and Lassen Counties. Estimates of
historical expenditures by sector associated with Forest
outputs and Forest purchases from the local economy are
then used with IMPLAN to develop impact multipliers
and estimated income and employment impacts for each
alternative.

The theory and limitations of input-output analysis are
discussed in detail in EIS Chapter 4. Some basic assump-
tions include:

— Historical transaction patterns associated with For-
est outputs and purchases are sustained in the future.

- Transaction patterns (production functions) for in-
dustries in the local economy are similar to those in
the national economy and are sustained in the future.

— Income and employment impacts occur in the same
time period as the underlying changes in Forest out-
puts and purchases (no lagged effects are assumed).

In light of these assumptions, the estimated impacts
on employinent and income by alternative have relatively
low reliability in absolute terms in future time periods.
However, estimates are reasonably accurate indicators of
relative changes between the alternatives in decade 1.
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F. Wildlife Habitat Relationships

The Wildlife Habitat Relationships (WHR) Program
describes vegetation types, successional stages of vegeta-
tion types, and stand densities. It rates the value of the
habitat for all vertebrate species that occur on the Forest.
The WHR Program consists of three levels of data and
analysis:

— Published materials or computerized data bases that
document vertebrate species status, life history, and
habitat preference and matrices of vegetation types,
successional stages, and their use by vertebrate spe-
cies.

— Narrative habitat capability models which describe
detailed habitat requirements and rate vegetation
types, successional stages and other habitat factors by
high, medium and low habitat capability for each
individual species.

- Computer models which assign habitat capability val-
ues for vegetation and other habitat factors and com-
pute the relative value of various habitat mixes and/or
estimated species populations resulting from re-
source management or other activities.

WHR is used for preparing and analyzing the Forest
Plan in several ways:

Management Indicator Species (MIS) —a list of all
vertebrate species which occur on the Forest is compiled
using the WHR data base. The WHR habitat matrix for
seasonal habitat preference for the Northeast Interior
Zone is used to determine if habitat requirements for all
Forest wildlife species are covered by a MIS. Some spe-
cies, such as deer or pronghorn, are selected because of
public issues. If special habitat requirements for one
group of species are not represented by a MIS, the matrix
is used to develop a list of these species and a selection
is made. (The Wildlife Analysis of the Management Sit-
uation in the Forest Planning records further documents
this process.)

Diversity — categories that measure changes in diver-
sity are based on WHR successional stages. Decadal
timber ouputs are converted to WHR successional types.
This conversion is done in the FORPLAN model and
WHR successional stage outputs are derived directly
from FORPLAN. A minimum management requirement
tomaintain 5% of each seral stage in each vegetation type
is a constraint in the FORPLAN model.

Analysis of the Management Situation (AMS) and
Prescription Development — narrative models which ex-
press the quality of habitat at three levels (high, medium,
and low) for each MIS are used to document current
Forest conditions and future opportunities in the AMSs.
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Current and potential population estimates are also de-
rived using data from these models and through the aid
of computer models.

These models are used as the basis for Forest-wide
Standards and Guidelines to insure that viable popula-
tions are maintained under the resource management
alternatives. The models are also used to develop pre-
scriptions which ensure maintenance of viable popula-
tions or, based on the theme of the prescription, enhance
habitat and improve populations of MIS.

Outputs and Environmental Consequences — outputs
which show fish and wildlife populations or changes in
habitat capability are based on both narrative and com-
puter models. These models are used outside
FORPLAN to assess effects of and measure differences
between alternatives. Habitat capability changes are used
as direct comparisons or converted to relative popula-
tions before comparisons are made.

The following is a brief description of models used in
the planning process.

Fish And Wildlife Habitat Capability Models And
Special Habitat Criteria For The Northeast Zone Na-
tional Forests — models in Shimamoto and Airola (1982)
describe habitat conditions associated with various pop-
ulation levels of each species based on existing research,
studies and personal field knowledge. The models de-
scribe in quantitative and qualitative terms the habitat
conditions for evaluating existing and projected habitat
resources. Vegetation types, successional stages, and
other habitat factors are used to describe desired condi-
tions by ratings of high (highest species densities), me-
dium (moderate densities and required for species
viability) and low (lowest species densities and not capa-
ble of supporting a viable population).

Trout Habitat Capability Model — based on modifica-
tions made by Camilleri and Shimamoto (1981) to a
model used by the Shasta-Trinity National Forest. Cur-
rent habitat capability is determined for stream, lake and
reservoir conditions. Stream surveys completed in 1979
document habitat factors (pool/riffle ratios, instream
cover, and erosion) for each stream reach. Values (0.0 to
1.0) are assigned to each habitat parameter for individual
reaches, and an arithmetic mean or habitat capability
index calculated. The indices are used to categorize
streams as high, medium and low habitat capability. With
the assistance of the CDFG, standing crop of trout are
assigned to each capability class, and total biomass for
the Forest is calculated. A similar process is used to
evaluate lakes and reservoirs.
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Modoc National Forest Deer Habitat Capability
Model — this computer model (Ross 1982) uses habitat
information (vegetation type, seral stage, soil type) from
the Forest data base to calculate current and potential
habitat capability for any portion of the Forest. Each
vegetation type (dominant and understory species and
seral stage) israted on ascale of 0to 1 based onits relative
value (1 = highest value and 0 = no value) as forage and
cover for deer. Existing vegetation and expected changes
in vegetation are used to calculate forage and cover
indices. The cover indexis used to adjust the forage index
because cover regulates the use and value for forage
within an area. The result is the habitat capability index
(HCI) for an area based on known or predicted vegeta-
tion conditions. Other factors, such as roads, water, and
livestock, are used to adjust the HCI. They increase,
decrease or have no effect on the index. Potential habitat
capability (PHCI) for deer is based on soil type and the
highest value forage that a soil type can produce for deer.
Effects of a proposed resource management action can
be established from a change in the HCI from current.
The capability of an area to support deer can be mea-
sured against PHCI to predict changes in deer popula-
tions. Long-term carrying capacity of a range can be
predicted by assuming that peak historical deer popula-
tion occurred when habitat is near PHCI, and then fitting
a curve to that population/PHCI point and the current
population HCI point. Deer herd ranges can be assessed
to determine which ones limit herd growth and where
habitat improvements should occur.

Pine Marten Model—a computer model based on
Spencer’s work (1982) is used to calculate habitat capa-
bility indices and project marten populations for the
Forest. The model is based on habitat preference and
use determined through field studies. Winter habitat
capability ratings are developed for each vegetation type
based on food, cover and den site requirements. The size
of cover and forage stands are used to assess juxtaposi-
tion of forest and meadow habitats. The Forest data base
is the source for vegetation types, successional stages and
acres used by the model. The user supplies the percent-
age of xeric versus mesic lodgepole pine stands; that
information determines the value of lodgepole stands as
marten habitat. Dead and down woody material could
not be used in the model because Forest-wide data is
unavailable for this habitat component.

The model calculated habitat capability indices and

the number of marten pairs for each management area
(MA) with potential marten habitat.

Modeling and Analysis Process

Region § Model —this model is based on the DY-
NAST model which simulates vegetation management
and natural succession. It calculates habitat capability
indices for MIS. The current model is a fourth generation
version with refinements made by Region 2, Region 5,
and the Modoc National Forest. Any number or combi-
nation of vegetation types can be simulated. The user
supplies the number of timber harvest or management
periods and the acres of each vegetation type to be
treated per decade. The model harvests and regrows
these acres and simulates the composition of vegetation
and seral stages within the analyzed area. Each vegeta-
tion type and seral stage has a value (0 to 1) for each MIS.
The model calculates habitat capability for each MIS
selected and lists these by species for each decade simu-
lated. The effect of an alternative on a MIS can then be
compared over time to assess the cumulative effects of
vegetation management on the species.

G. Snag Model

The number of snags and timber volumes needed to
meet the MMR of 1.5 snags per acre is determined
through a snag model. The model is developed in two
stages: a snag life table, and volume projections. The first
stage models snag recruitment with and without salvage
using natural means, and topping and girdling green
trees. The model uses snag falling rates (life expectancy)
for each type of management, existing snag densities and
predicted natural mortality (snag recruitment) to deter-
mine whether the MMR can be met under various man-
agement options. Volumes of green trees needed to meet
the 1.5 snag density are also determined.

The second phase of the modeling process uses exist-
ing acres of vegetation types and strata in each manage-
ment area to calculate the total number of snags needed
to meet the MMR Forest-wide and within each MA.
Volume is estimated using a weighted average for the two
size classes of snags needed — 1.2 snags 15-24" dbh and
0.3 snags 24 +" dbh. Volumes needed under the pre-
ferred method of topping green trees to meet numbers
by three decades are used. Volume reductions were cal-
culated first by management area. When this proved too
difficult to use for yield table reductions, volumes were
recalculated by strata.
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Appendix C
Economic Efficiency Analysis

Conceptual Background

Present net value (PNV) is the criterion used to
maximize net benefits in planning benchmarks and alter-
natives for the Modoc National Forest. For each alterna-
tive, PNV is the difference between the discounted value
of all priced outputs and all Forest Service management
and investment cost over the analysis period. The priced
outputs are those that are or can be exchanged in the
market place. They include the value of forage, the
stumpage value of timber, the value of commercial fish
in the stream, fur animals and other harvested miscella-
neous products, the value of any increased water flow
quantities, the in-the-ground value of minerals, and all
recreation visitor days including those for wildlife, fish-
ing and wilderness experiences.

The alternatives are designed and analyzed to achieve
their goals and objectives for priced outputs in a manner
that achieves the greatest excess in the value of priced
outputs in relation to their cost while meeting all speci-
fied constraints and objectives for non-priced outputs.
The alternatives are also designed to achicve the speci-
fied non-priced outputs and to meet constraints at the
least cost. Thus, the PNV of each alternative estimates
the value of the maximum attainable net benefits of
priced outputs. It is the value of priced benefits realized
in excess of all the Forest Service costs of producing
priced outputs and non-priced outputs and meeting man-
agement constraints. PNV therefore is an estimate of the
market value of the current forest resources after all costs
of producing outputs and meeting constraints have been
subtracted from the value of the expected flow of priced
outputs.

Net public benefit is defined as the overall value to the
nation of all outputs and positive effects (benefits) less all
the associated Forest Service inputs and negative effects
(costs) for producing those primary benefits whether
they can be quantitatively valued or not. Thus, net public
benefits conceptually are the sum of PNV plus the full
value of non-priced outputs. The full value of non-priced

Economic Efficiency Analysis

benefits is used because their cost of production has been
accounted for in PNV. The non-priced benefits here
included are outputs such as threatened and endangered
species maimtenance or enhancement, natural and scien-
tific areas, cultural site reservations such as Indian reli-
gious sites, and historical or anthropological sites, visual
quality in excess of full service day standards, diversity
objectives or air quality in excess of minimum manage-
ment requirements. Minimum management require-
ments in this context are standards that must be met in
the production of any or all outputs from the forest. The
minimum level therefore, is a cost of production in the
multiple use context.

There are also second level benefits or effects that are
also the concern of national forest policy and manage-
ment. These include local income and job effects on
economic development of communities, net cost impacts
on taxpayers, price effects on consuniers of forest prod-
ucts and other producers of those products, payments to
communities in licu of taxes, benefits to specific users of
national forest outputs who pay no fees or fees less than
the price of the valued outputs. All these are distributive
welfare effects of national forest production. All the
foregoing distributive effects and impacts have been the
object of national policy issues and discussions in both
the Administration and the Congress. Because they are
distributive effects, they are essentially questions of eq-
uity rather than efficiency and they involve questions of
who should get benefits and who pays the costs. They
cannot be assessed in the context of the efficiency criteria
associated with the PNV and the net public benefit con-
cepts.

EIS Presentation

The methodology, background, and results of the eco-
nomic efficiency analysis that was conducted during the
planning process is presented throughout the EIS. As a
result, all of the major sections of the EIS including those
listed below must be read in order to get a complete
picture of the analysis that was conducted.



Context

Reference

Discussion of how economic efficiency analysis was
used in the process of developing alternatives.

Outputs, total cost, and PNV for each of the bench-
marks.

Results of the constraints analysis and a comparison of
the alternatives in terms of PNV. This is the most com-
prehensive summary of the analysis results in the DEIS.

Background information on economic conditions and
the resource supply-demand situation for the Forest.

How and why PNV of the alternatives differs.

Technical details of the modeling and analysis process
including a description of basic estimates and assump-
tions on benefits, costs, and interest rates.

Chapter 2, Alternative Development Process

Chapter 2, Benchmarks

Chapter 2, Economic and Tradeoff Analysis

Chapter 3, The Economic Environment

Chapter 2, Economic and Tradeoff Analysis, particu-
larly Table 2-18, Summary Comparison of Economic
Effects

Appendix B, Modeling and Analysis Process

Economic Efficiency Analysis
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Appendix D
Acreage Allocations by Management Prescriptions and Management Areas

Acre Allocations by Mgt. Rx and Mgt. Area D-1



PRF - Preferred Alternative
Mgt , Mgt | Mgt | Mgt | Mgt | Mgt | Mgt | Mgt | Mgt | Mgt | Mgt | Mgt
Rx [Prescription Description .,/ '3) | Ares 32| Area 33| Area 34| Aren 35| Area 36| Aren 41 |Aren 42| Area 43| Area 44| Area 45
>20 | 1628 1762 207 1621 0 3646 4239 935 938 3853 4,445
1 |MinimumLevel <20 | 102 81 0 1905 0 3459 0 338 0 5156 0
Range | 103 332 50 0 0 61 560 1578 20 204 1910
2 |Wilderness - Standard 0 0 0 0 70385 0 0 0 0 0 0
3 |Wilderness - Low Standard 0 0 0 0 0 0 0 0 0 0 V]
s>20 | 1666 1041 15T 189 0 42 0 228 0 115 0
4 |Semi-Primitive Non-Motorized
<20 1519 589 2123 4201 0 0 18% ) 0 1042
§ |Dev. Recreation - Standard 0 0 0 0 0 0 0 0 0 0 0
6 |Dev. Recreation - Low Standard 0 0 0 0 0 0 0 0 0 0 (1]
>2 |3 1,908 1216 5,769 0 s 0 24 2 37 313
7 |Visual Retention * 22 2 2%
<20 913 1516 619 1777 0 2187 0 54 0 506 476
8 |Special Areas 0 0 0 0 0 0 0 0 0 0 0
>20 196 0 0 245 0 278 112 1717 424 404 958
9 |Raptor Management <20 121 0 0 349 0 65 430 952 17 757 999
[Range | 103 0 0 1,081 0 646 289 180 314 200 1278
10 [Rangeland 4369 17382 4,053 28,108 0 21572 14113 7834 7667 2852 135917
11 |Range-Forage 11,241 2464 1733% 0 0 2782 3218 792 11042 0 0
12 |Even-Aged Timber 1320 8120 125 1872 0 85 9447 5172 4680 20843 19431
13 | Timber-Visuals 2,798 6783 108 7924 0 1752 2000 3452 1,146 12490 5,493
PRY 1489 7153 217 1848 > 0 0 0 0 0
14 |Timber-Forage 1
MOD*'| 3789 9430 924 7044 0 55% 0 0 0 0 0
‘15 |Uneven-Aged Timber 0 0 0 0 0 3151 0 0 0 4034 0
16 | <20 Cu. Ft Timber 1,654 9009 1909 9,549 0 2905 28023 3472 2900 979 17,663
>20 684 473 310 1,340 0 ) 0 147 0 20 159
17 |Riparian Area <20 181 164 60 556 0 3l 0 44 0 <) 89
Range | 329 228 14 2 0o M 0 47 0 2 s3

§ Timber Acres only; range acres are in Prescriptions 10 and 11.

t
Ed

PR = Partial Retention
MOD = Modification

Acre Allocations by Mgt. Rx and Mgt Area




Acre Allocations by Mgt. Rx and Mgt. Area



CUR - Current Alternative
Mgt ' Mgt. | Mgt. | Mgt. | Mgt | Mgt. | Mgt | Mgt | Mgt | Mgt | Mgt | Mgt
Rx | Prescription Description Area 41 |Area 42 |Area 44|Area d |Area 45|Area 46|Area 1 |Area 2 [Area 4 [Area |Area 5
>20 14 589 669 0 0 49 875 409 885 1552 2,81
1 |MinimumLevel <20 |26 3257 so4 7942 0 4525 2432 0 0 10233 340
nge | 103 332 s0 0 0 61 S60 1175 20 204 1910
2 |Wilderness - Standard 0 0 0 0 70385 0 0 0 0 0 0
3 |Wilderness - Low Standard 0 0 0 0 0 0 0 0 0 0 0
4 | Semi.Primitive Nom Motorized 222} 16561081 1577 18% 0 42 0 28 0 1,150 0
-Primitive Non-Mo
<20 [1519 s89 2123 420 0 0 183 N 0 1042
§ |Dev. Recreation - Standard 0 0 0 0 0 0 0 0 0 0 0
6 |Dev. Recreation - Low Standard 0 0 0 0 0 0 0 0 0 0 0
7 | Visual Retention® >20 [335 1908 1216 5769 0 535 0 24 2 37 313
elention
<20 913 1516 619 1777 0 2187 0 54 0 506 476
8 |Special Areas 0 0 0 0 0 0 0 0 0 0 0
>20 19 0 0 s 0 2 112 1717 44 404 958
9 |Raptor Management <20 121 0 0 349 0 65 430 952 17 757 999
Range | 103 0 0 1,081 0 646 289 1860 314 200 1278
10 |Rangeland 4369 17382 4,053 28,108 0 21572 12984 16159 18709 28522 25031
11 |Range-Forage 11241 2464 7,33 0 0 2782 4347 0 0 0 10886
12 |Even-Aged Timber 4456 20226 1,111 8,637 0 4366 5201 3931 4821 26249 19,355
13 |Timber-Visuals 6555 1243 1,74 11673 0 11320 497 4535 1059 13422 7835
1 . Pr! 0 0 0 0 0 0 1497 684 0 0 0
Timber-)
¢ Mopt| o 0 0 0 0 0 7615 0 0 0 0
15 |Uneven-Aged Timber 0 0 0 0 0 0 0 0 0 0 0
16 | <20 Cu. Ft Timber 0 5832 1405 3513 0 0 27430 3418 3292 3421 18275
>20 634 473 310 1,340 ES 0 147 0 20 159
17 |Riparian Area <20 181 164 60 55 0 341 0 4 0 8 8
Range | 329 228 114 27 S 0 4 0 32 53

§ Timber Acres only; range acres are in Prescriptions 10 and 11.
T PR = Partial Retention
¥ MOD = Modification

Acre Allocations by Mgt. Rx and Mgt. Area




Acre Allocations by Mgt. Rx and Mgt. Area



RPD - Resource Planning Act (with departure) Alternative
Mgt Mgt | Mgt | Mgt | Mgt | Mgt | Mgt | Mgt | Mgt | Mgt
‘Rx Prescription Description Area 41| Area 42| Area 44|Area 4 |Area 45|Area 46|Area 1 |Area 2 [Area 4
>20 13 S89 668 0 0 48 875 409 885
1 |MinimumLevel <20 |1022 8 0 3318 0 6026 0 338 0 853 0
nge | 103 332 s0 0 0 61 S0 82 20 3710 1910
2 |Wilderness - Standard 0 0 0 0 70385 0 0 0 0 0 0
3 |Wilderness - Low Standard 0 0 0 0 0 0 0 0 0 0
s>20 | 1666 1041 1577 189 0 42 0 238 0 1,150 0
4 |Semi-Primitive Non-Motorized
<20 | 1519 589 2123 4201 0 183% 0 M 0 1042 9
§ | Dev. Recreation - Standard 0 0 0 0 0 0 0 0 0 0 0
6 |Dev. Recreation - Low Standard 0 0 0 0 0 0 0 0 0 0 0
>20 | 3325 198 1216 5769 0 s 0 24 2 331 313
7 |Visual Retention * 2 2 e
<20 913 1516 619 1,777 0 2187 0 4 0 506 4%
8 |Special Areas 0 0 0 0 0 0 0 0 0
>20 196 0 0 45 0 278 112 1717 424 404 958
9 |Raptor Management <20 121 0 0 349 0 65 430 952 17 757 999
Range | 103 0 0 1081 0 646 289 1860 314 200 1278
10 |Rangeland 0o 3 0 548 0 2660 205 383 3175 30 3601
11 |Range-Forage 15610 19063 11389 27,560 0 21,694 17,126 16059 15534 24,646 32316
12 |Even-Aged Timber 3105 14714 839 5052 0 3408 9411 2688 2674 20211 14518
13 |Timber-Visuals 2957 6719 1219 5998 0 3383 1455 2029 565 10328 1813
PR' [ 3598 5829 454 s6m 0 793 539 3112 696 3405 55%
14 |Timber-Forage N
mMop*] 1350 5398  2m 3584 0 957 3404 1321 1946 S7T4 5262
15 |Uneven-Aged Timber 0 0 0 0 0 0 0 0 0 0 0
16 |<20 Cu. FL Timber 1654 9,009 1908 8136 0 338 28023 3472 2900 6,164 17,663
>20 684 473 310 1340 0o B 0 147 0 20 159
17 |Riparian Area <20 181 164 60 556 0 341 0 4 0 83 89
Range | 329 222 1m4 2m 0 391 0 47 0 2 S

§ Timber Acres only; range acres are in Prescriptions 10 and 11.

t PR = Partial Retention
¥ MOD = Modification

Acre Allocations by Mgt. Rx and Mgt. Area




Acre Allocations by Mgt. Rx and Mgt. Area



IND - Industry Alternative

Mgt R Mgt | Mgt | Mgt | Mgt | Mgt | Mgt
‘Rx Prescription Description Area 41 |Area 42| Area 44|Area 4 |Area 45|Area 46 ,
>20 | 1365 1583 419 1,45 0 1673 4555 2373 1092 2020 4123
1 |MinimumLevel <20 0 0 0 0 0 0 0 0 0 0 0
Range | 103 332 S0 0 0 61 S60 T3 20 204 1910
2 |Wilderness - Standard 0 0 0 0 70,385 ()} 0 0 0 0 0
3 |Wilderness - Low Standard 0 0 0 0 0 0 0 0 0 0 0
4 |Semi-Primitive Non-Motorized ¥ >20 0 9 g 0 g 0 g g 9 0 9
<20 0 0 0 0 0 0 0 0 0 0 0
§ | Dev. Recreation - Standard 0 0 0 0 0 0 0 0 0 0 0
6 |Dev. Recreation - Low Standard 0 0 0 0 0 0 0 0 0 0 0
7 |Visual Retention® >20 | 2206 756 1,68 2451 0 2388 0 23 2 351 313

bllll ntion

<20 | 1042 1260 1802 1,353 0 1499 0 54 0 468 34
8 |Special Areas 0 0 0 0 0 0 0 0 0 0 0
>20 196 0 0 245 0 2758 112 1,717 424 404 958
9 |Raptor Management <20 121 0 0 349 0 65 430 952 17 757 999
Range | 103 0 0 1,081 0 646 289 1860 314 200 1278
10 |Rangeland 4369 17,382 4,053 28,108 0 21572 9,766 8699 7667 20540 7426
11 |Range-Forage 11241 2464 1733% 0 0 2782 7565 792 11,042 7982 28491
12 |Even-Aged Timber 4419 14653 1267 437 0 378 4314 2335 364 20571 15013
13 |Timber-Visuals 3805 3707 1408 9329 0 6067 1,02 1358 3270 7225 1889
14 | Timber-Fo PR' | 2132 5708 1210 6,030 0 4988 0 232 123 5466 5137
rege MOD *| 2088 9790 255 4448 0 265 S71S 1402 1915 7074 3207
15 |Uneven-Aged Timber 0 0 0 0 0 0 0 0 0 0 0
16 | <20 Cu. FL Timber 4066 9935 2849 16079 0 7052 29862 3810 3292 14993 18857
>20 684 473 310 1,340 0 7 0 147 0 20 159
17 |Riparian Area <20 181 164 60 556 0 3 0 44 0 83 89
Range | 329 228 14 2m 0 39 0 47 0 32 53

§ Timber Acres only; range acres are in Prescriptions 10 and 11.
t PR = Partial Retention
* MOD = Modification

Acre Allocations by Mgt. Rx and Mgt. Area




IND - Industry Alternative (continued)
Totee | v [ ot | Mer | vt | viet | Mar T— =y
|Area 61|Aren 62 |Area 64/Aren 6 | Aren 65| Area 66 | Area 67 [ TOTAL | Prescription Description | g,
3729 2410 4,147 1465 227 327 0 | 38,49 >20
0 0 0 0 0 0 0 0 0 0 0| - 0 |MinimumLevel <20 1
43 157 82 232 1628 1081 1283 0 0 0 2087 | 1093 [Range
0 0 0 0 ()} ()} 0 0 0 | 70,385 |Wilderness - Standard 2
0 0 0 0 0 0 0 0 0 0 0 0 | Wild.- Low Standard 3
0 0 0 0 0 0o 0 0 0 0 0. . >20
SPNM 4
0 0 0 0 0 0 0 0 0 0 0 0 <20
0 ()} 0 0 0 0 0 0 0 0 0 198 |Dev. Rec. - Standard 5
0 ()} 0 0 0 0 0 0 0 0 0 0 |Dev. Rec. - Low Std. 6
0 0 78 163 1643 1383 S31 292 0 0 0 | 14,494 s 220
Visual Retention 7
187 0 0 8 0 2 14 235 0 0 0| 8359 <20
800 0 0 0 S 13218 0 0 ()} 0 0 | 14,588 |Special Areas 8
818 1946 4 152 159 310 2665 0 2 0 45 | 11,885 >20
91 1224 40 a8 0 51 6 0 1S 0 307 | 6,796 |Raptor Management |<20 9
9959 3430 254 2056 472 0 760 0 1615 4,18 4927 | 33430 Range
fe2034 19566 11,756 1517 0 0 11434 13658 $9 55433 8717 |427,418 |Rangeland 10
|161,os4 1297 8363 0 0 0 0 13530 45229 144,695 22,789 |483,792 |Range-Forage 11
3747 7778 45765 9192 8412 13372 12829 2995 S1™ 139 0 (180,453 |Even-Aged Timber 12
30 46 3781 TI6 4551 4375 4119 525 0 48 0 | 57411 |Timber-Visuais 13
0 0 1037 1871 3045 3125 2438 915 0 0 0 | 45547 R'
Timber-Forage 3 14
1,011 17,702 3,155 5269 838 6009 746 1227 910 0 32 | 75449 oD
0 0o 793 0 0 0 0 0 0 0 0 | 7933 |Uneven-Aged Timber 15
6012 17201 7200 5,138 9 749 15274 10507 3453 794 63 [167,245 | <20 Cu. FL. Timber 16
0 203 0 1M 19 0 0 0 25 0 0| 3882 >20
M 7] 0 50 0 0 0 0 61 0 0 | 1,755 |Riparian Area <20 |17
S80 245 0 46 4 0 0 0 72 S8 0| 3637 nge
1,663,642
Acre Allocations by Mgt. Rx and Mgt. Area D-9




RBU - Reduced Budget Alternative
Mgt Mgt. | Mgt. | Mgt. | Mgt. | Mgt. | Mgt | Mgt. | Mgt. | Mgt | Mgt | Mgt
Rx Prescription Description Area 41 |Area 42|Area 44 |Area d |Area 45|Area 46|Area 1 |Area 2 [Area 4 [Area |Ares S
>20 0 158 0 81 0 673 875 531 885 2020 2,183
1 |MinimumLevel <20 | 4066 9923 2873 16,090 0 7016 29846 3803 3292 14,720 18868
Range | 103 383 50 0 0 463 S60 2241 20 204 1910
2 |Wilderness - Standard 0 0 0 70,385 0 0 0 0 0 0
3 |Wilderness - Low Standard 0 0 0 0 0 ()} 0 ()} ) 0 0
s [>20 0 0 0 0 0 0 0 0 0 0 0
4 |Semi-Primitive Non-Motorized
<20 0 0 0 0 0 0 0 0 0 0 0
§ |Dev. Recreation - Standard 0 0 0 0 0 ()} 0 0 0 ()} 0
6 |Dev. Recreation - Low Standard 0 0 0 0 0 0 0 0 0 0 (1}
>20 | 2206 756 1,686 2451 0 27388 0o 231 2 351 313
7 |Visual Retention %
<20 | 1042 1260 1802 1353 0 149 0 54 0 468 34
8 |Speclal Areas 0 0 0 0 0 0 0 0 0 ()} 0
>20 196 0 0 245 0 278 112 1717 424 404 958
9 |Raptor Management <20 121 0 0 349 0 65 430 952 17 757 999
[Range | 103 0 0 1,081 0 646 289 1860 314 200 1278
10 |Rangeland 15610 19,795 11,389 28,108 0 23952 17331 15093 18,709 28522 35917
11 |Range-Forage 0 0 0 0 () 0 0 0 0 ()} 0
12 |Even-Aged Timber 4449 18683 849 8763 0 5371 1001 3498 2664 21577 16722
13 | Timber-Visuals 363 4,605 1274 3207 0 3428 118 2194 254 1949 741
PR | 2819 5433 1626 9,183 0 6092 24 2411 209 9%91 6,101
14 |Timber-Forage r
MOD *] 2863 509 906 4,314 0 3544 4541 112 2750 6787 3646
15 |Uneven-Aged Timber 0 0 0 0 0 0 0 0 ()} 0 0
16 | <20 Cu. FL Timber 0 0 0 0 0 0 ()} 0 0 0 0
>20 684 473 310 1340 0 n 0 147 0 20 159
17 |Riparian Area <20 181 164 60 556 0 M1 0 4“ 0 83 89
Range | 329 28 14 2n 0 391 0 47 0 32 53

§ Timber Acres only; range acres are in Prescriptions 10 and 11.

t
$

PR = Partial Retention
MOD = Modification
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RBU - Reduced Budget Alternative (continued)

Mgt | Mgt | Mgt | Mgt | Mgt | Mgt | Mgt. | Mgt. | Mgt | Mgt | Mgt ‘ Mgt
Area 51 |Aren 52| Area 54 |Area § |Area 61|Area 62|Ares 64| Area 6 | Area 65| Area 66 | Area 67 | TOTAL |  Prescription Description | oy
903 1339 4378 764 4312 2257 3026 119 292 M8 0| 27646 >20
6012 17201 7200 5,133 9 749 15274 10507 3444 794 63 |166,933 |MinimumLevel <20 1
4533 157 82 232 1628 1081 1283 0 0 2087 | 17017 [Range
0 0 0 0 0 0 0 0 0 0 | 70,385 |Wilderness - Standard 2
0 0 0 0 0 0 0 0 0 0 0 0 {Wild.- Low Standard 3
0 0 0 0 0 0 0 0 0 0 0 0 ‘ >20
SPNM 4
0 0 0 0 0 0 0 0 0 0 0 0 <20
0 0 0 0 0 0 0 0 0 0 0 198 |Dev. Rec. - Standard [
0 0 0 0 0 0 0 0 0 0 0 0 |Dev. Rec. - Low Std. 6
0 78 163 1,643 1383 S31 292 0 0 0 | 14,494 s |22
Visual Retention 7
187 0 0 89 0 2 14 235 0 0 0| 8359 <20
800 0 0 0 5 13218 0 0 0 0 0 | 14,588 |Special Areas 8
818 1,946 14 152 15 310 2,665 0 2 0 45 | 11,885 >20
915 1,24 40 448 0 51 6 0 115 0 307 | 6,796 |Raptor Management |<20 9
9959 3430 254 2056 4T2 0 760 0 1615 418 4927 | 33430 Range
318998 20,863 20,119 15,179 0 0 11434 27,188 45288 200,128 31,506 (905,129 |Rangeland 10
0 0 0 0 0 0 0 0 0 0 0 0 |Range-Forage 11
3288 9994 S0845 9,446 2703 13647 13667 3668 25T 139 0 [202,645 |Even-Aged Timber 12
0 2 1646 1,709 4735 3352 2206 217 0 49 0 | 35322 |Timber-Visuais 13
0 6 2220 1144 6 4312 4948 1223 0 0 0 | 64,075 PR !
293 3 Timber-Forage T 14
1831 15249 4816 4399 2682 6088 425 885 3455 0 32 | 7543 MOD
0 0 0 0 0 0 0 0 0 0 0 0 |Uneven-Aged Timber 18
0 0 0 0 0 0 0 0 0 0 0 0 | <20 Cu. Ft. Timber 16
0 203 0 1M 19 0 0 0 25 0 0| 3882 >20
k'] 7] 0 50 0 0 0 0 61 0 0 | 1,755 |Riparian Area <20 |17
s80| us| of 46 a| o] o of m2| sss| o] 36w Range

Acre Allocations by Mgt. Rx and Mgt. Area D-11



AMN - Amenity Alternative

Mgt Mgt | Mgt | Mgt | Mgt | Mgt | Mgt | Mgt | Mgt | Mgt [ Mgt | MgL
Rx. Prescription Description Area 31 | Area 42|Area 44 |Area d |Area 45|Arend6|Aren 1 [Aren 2 [Aren 4 |Area [Area S
>20 | 2406 943 M1 1222 0 800 3268 2144 3566 11274 8543

1 |MinimumLevel <20 0 0 0 0 0 0 0 0 0 0 0
Range |11,344 5713 9,195 7,3% 0 705 560 132 20 24 1910

2 |Wilderness - Standard 0 0 0 0 70,385 0 0 0 0 0 0
3 |Wilderness - Low Standard 0 ()} ()} 0 0 0 0 0 0 0 0
4 |semt ive Non-Motorized >20 | 4608 2213 3225 3,708 0 353 0 865 1343 1849 1

-Primitive Non-Moltor

<20 | 2457 1812 2777 68% 0 2952 0 516 59 1249 420

§ | Dev. Recreation - Standard 0 0 0 0 0 0 ()} 0 0 0 0
6 |Dev. Recreation - Low Standard 0 0 0 0 0 0 0 0 0 0 0
7 |Visual Retention® >20 | 4615 593 1,782 8461 0 6539 541 ST 60 2258 3063

non

<20 | 1,38 3717 1015 3197 0 2787 1831 205 23 2529 3014

8 |Special Areas 0 0 (i} 0 0 0 0 0 0 0 0
>20 196 0 0 245 0 278 112 1,717 424 404 958

9 |Raptor Management <20 121 0 0 349 0 65 430 952 17 757 999
[Range | 103 0 0 1,081 0 646 289 1860 314 200 127

10 |Rangeland 4369 14465 2244 20,712 0 20928 9,766 80% 7667 2852 9,747
11 |Range-Forage 0 0 0 0 0 2782 7565 792 11,042 0 26170
12 |Even-Aged Timber 0 1200 0 1,700 ()} 0 0 0 0 11259 10250
13 |Timber-Visuais 2,196 6189 19 6599 0 2984 1399 348 1293 8226 4073
14 . PR | 1095 7674 391 5084 0 3942 10239 1474 262 1867 1838

Timber-Fo!

rese MoOD | 1,005 3553 0 1200 0 555 239 1474 262 1940 1838

15 |Uneven-Aged Timber 0 ()} 0 0 0 3151 0 0 0 404 0
16 | <20 Cu. Ft. Timber 1263 5666 799 7405 0 2812 28031 3143 2,673 11,683 15687
>20 684 473 310 1340 0 (~) 0 147 0 20 1589

17 |Riparian Area <20 181 164 60 556 0 3 0 4 (] 83 89
Range | 320 228 14 27 0 391 0 47 0 32 53

§ Timber Acres only; range acres are in Prescriptions 10 and 11.
¥ PR = Partial Retention
* MOD = Modification
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AMN - Amenity Alternative (continued)

Mgt | Mgt | Mgt | Mgt | Mgt | Mgt Mgt | Mgt Mgt. Mgt Mgt
Area 51 |Area 52|Ares 54 [Area S [Area 61|Area 62|Area 64/ Aren 6 | Area 65 | Area 66 | Area 67 | TOTAL |  Prescription Description | oo
1,638 3699 4362 1669 4610 6,164 0 0 1935 389 32 | 67,866 >20
0 0 0 0 0 0 0 0 0 0 0 0 |MinimumLevel <20 1
4533 157 82 232 1628 1081 1283 0 0 0 2087 | 49,452 [Range
0 0 0 0 0 0 0 0 0 0 0 | 70,385 |Wilderness - Standard 2
0 0 0 0 0 0 0 0 0 0 0 0 |Wild.- Low Standard 3
0 0 $3 484 193 438 85 0 19 12 0 | 24452 ' >20
SPNM 4
0 0 13 258 0 3715 0 235 41 0 | 20762 <20
0 0 0 0 0 0 0 0 0 0 0 198 |Dev. Rec. - Standard 5
0 0 0 0 0 0 0 0 0 0 0 |Dev. Rec. - Low Std. 6
0 9 1,138 1,180 5801 5087 3206 1,046 0 0 0 | 51,449 s P2
Visual Retention 7
456 36 15 263 9 114 168 1,087 0 0 0 | 2197 <20
800 0 0 0 5 13218 0 0 0 0 0 | 14,588 |Special Areas 8
818 1,946 14 152 1579 310 2,665 0 2 0 45 | 11,885 >20
915 1224 40 448 0 s1 6 0 115 0 307 | 679 |Raptor Management [<20 | 9
9959 3430 254 2056 472 0 760 0 1615 418 4927 | 33430 Range
D21998 20863 20,119 15179 0 0 1143 15941 59 55433 8717 |496253 |Rangeland 10
97,000 0 0 0 0 0 0 11247 45229 144695 22,789 (376441 |Range-Forage 11
0 3149 435 0 0 2800 0 0 0 0 0 | 30,793 |Even-Aged Timber 12
1490 12570 6225 1356 3549 4737 5453 972 0 43 0 | 73,03 |Timber-Visuals 13
2866 3623 4957 9261 0 9351 15369 1,237 0 0 0 | 80,530 PR
Timber-Forage 1 14
0 3623 23941 3761 0 2097 697 4164 4362 0 0 | 54,801 pMoD
0 0 22900 0 632 0 0 0 0 0 0 | 36,409 |Uneven-Aged Timber 15
5743 7165 7051 4,706 S0 630 15105 9,655 3218 320 63 (132,868 | <20 Cu. Ft. Timber 16
0 203 0 1M 9 0 0 0 25 0 0| 3882 >20
kY] (7] 0 S0 0 0 0 0 61 0 0 | 1,755 |Riparian Area <20 |17
sso| 25| of 4| 4|l o of o m2| ses| o] 36 nge
Acre Allocations by Mgt. Rx and Mgt. Area D-13
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Appendix E
Roadless Areas

Within its boundaries, the Forest has 19 roadless areas
totalling 201,600 acres. Figure E-1 is a Forest-wide map
showing all roadless areas. An individual map of each
roadless area accompanies its description. Table E-1

shows the management prescriptions which apply to
these areas by alternative. The map packet accompany-
ing this document also shows roadless areas by alterna-
tive and management prescription.

Figure E-1. Modoc National Forest Roadless Areas.
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« Bear Camp Flat

Bear Camp Flat adjoins the South Warner Wilder-
ness. The terrain is gently sloping until it approaches the
Wilderness where it steepens sharply to the ridgetops
that form the boundary on the west, north, and east sides
of Bear Camp Flat.

Lodgepole pine, mahogany, and meadows dominate
the landscape.

Primary uses include hunting and cattle grazing. Cur-
rent uses include livestock watering ponds and drift
fences, and approximately 6 miles of primitive road.

« Big Canyon

Big Canyon is located in the central portion of the
Forest and is bisected by the Pit River. The terrain is
mountainous and extremely steep along the sides of the
river. Elevations range from 4,320 feet to 5,730 feet at the
summit of Noble Bluff to the west. The boundary is
irregular and ill-defined. Roads surround the area.

Big Canyon to the west is a long, arrow, moderately
sloped canyon, with scattered ponderosa pine with dense
pockets of timber at the head of the canyon. Pit River
Canyon is extremely steep, dominated by large rocky
outcrops. A major feature is Hanging Rock. The east side
of the canyon contains numerous steep sided draws
which contain scattered dense pockets of ponderosa
pine. The canyon walls are vegetated with sagebrush and
grass. Current uses include cattle grazing, hunting, and
fishing.

Roadless Areas



Burnt Lava Flow »

Burnt Lava Flow is located on the western portion of
the Forest and extends onto the Shasta-Trinity National
Forest. The configuration is generally oval with the
boundary following the lava flow.

The flow consists of a recent flow of jumbled, black
lava surrounding three large islands of timber on old
cinder cones that protrude above the flow as well as
several small islands of timber in depressions caused by
the lava dividing and flowing around them. The promi-
nent feature is High Hole Crater at the north, a semi-bar-
ren cinder cone rising 386 feet above the flow, with a
crater approximately 150 feet deep. Several ice caves are
located at the northern edge of the flow and other prob-
ably exist in the largely unexplored interior region. There
is no water source.

Well-travelled roads are visible from most points
within the area.

The Burnt Lava Flow was withdrawn from mineral
entry in 1967, following its original classification as a
Virgin Area in 1957. On May 21, 1982, the area was
classified as a Geological Area by the Pacific Southwest
Regional Forester. This classification requires that the
area remain in as near natural condition as possible.

Callahan Flow »

The Callahan Flow is located in the northwestern
portion of the Forest and rests against the south and west
boundaries of the Lava Beds National Monument. The
configuration is long and narrow. The north, west, and
south boundaries meander along the Callahan Lava
Flow.

The topography is formed by two major lava flows and
is characterized by broken rough lava, gently flowing into
two wavy fan shapes. The oldest flow to the north is
extensively covered by native bunchgrass, while the
southern area is rugged and difficult to travel. No water
exists.

Current uses are principally cattle grazing, occasional
sightseeing, hunting, and educational and scientific
study.

Historic logging railroad grade parallels the southern
boundary.

Roadless Areas
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« Crane Mountain

Crane Mountain is located in the north Warner Moun-
tain range extending into Oregon on the Fremont Na-
tional Forest. This discussion is confined to the 10%
portion in California. The south boundary parallels the
road north of Cave Lake and Lily Lake campgrounds.

The topography is steep and mountainous, ranging
from 5,000 feet along the west boundary to 7,000 feet at
the summit of an unnamed peak near the Oregon border.

Mixed conifer, white fir, juniper, lodgepole pine, and
mountain mahogany dominate the area.

Primary uses include a little cattle grazing and sight-
seeing. Non-conforming uses include 2 miles of primitive
roads providing access into private property, and rem-
nants of past gold mining activity.

« Damon Butte

Damon Butte is located in the western portion of the
Forest. The area nestles between the Burlington North-
ern Railroad to the west and State Highway 139 to the
cast. Beyond the boundary to the north and south pro-
jects Timber Mountain and Damon Butte.

The terrain is defined by vast expansions of relatively
wavy rough lava. Large areas of juniper and sagebrush to
the north and established timber stands to the south
provide some variety.

Current uses include sheep grazing, hunting, and
wood gathering.

Roadless Areas



Dobie Flat »

Dobie Flat is located in the western portion of the
Forest. The boundary runs parallel to the Southern Pa-
cific Railroad and a 500-KV powerline on the east, and
the Burlington Northern Railroad (BNR) on the west.
The Lavas roadless area lies across the tracks to the west
of the BNR. The terrain consists of expansive areas of
flat, broken, rough lava. Grasses interrupted by extensive
stands of sagebrush and juniper dominate the landscape.
The predominant feature of the area is Casuse Mountain,
a barren hill. The climate is generally windy year-round.
The topography provides little available refuge. Wild
fires are cominon.

Dry »

Dry is located in the central portion of the Warner
Mountain range, adjacent to the Forest boundary, and
north of the Parker Creek Road. Terrain is mountainous
and steep, ranging from 5,200 feet to 6,840 feet at the
summit of an unnamed peak east of Dry Creek Basin.
Vegetation consists of heavy timber in the canyons with
juniper on the ridges.

Primary uses include hunting and cattle grazing. Non-
conforming uses include livestock ponds, scattered
throughout the area, and a fence which borders the pri-
vate land to the north.

The area contains habitat for mule deer winter and
summer range, and fawning areas, as well as prarie falcon
nest sites.

Roadless Areas

E-11



E-12

« Hat Mountain

Hat Mountain is located at the extreme southern end
of the Warner Mountains adjacent to the Forest bound-
ary. The terrain is generally inountainous, ranging from
7,000 feet to 8,700 feet at the summit of Hat Mountain.
Lodgepole pine and mixed conifers, mountain mahog-
any, and grasses dominate the landscape.

Hunting and livestock grazing are primary uses. Non-
conforming uses including livestock watering ponds, ap-
proximately 27 miles of primitive road and 2.5 miles of
road providing logging truck access to a 730-acre com-
mercial firewood cutting area.

Wildlife habitat consists of mule deer summer range
and fawning areas; existing and potential goshawk; po-
tential for pileated woodpecker, osprey, and prairie fal-
con; and nesting and brood rearing sites for waterfowl.

« Knox Mountain

Knox Mountain is located at the southern edge of the
Forest and straddles the Modoc-Lassen County line.
Sears Flat roadless area is located to the east. The west
boundary follows a ridge but the northwest and eastern
boundaries lack definition. Knox Mountain, the promi-
nent feature runs north and south through the central
part. The eastern slopes of Knox Mountain are domi-
nated with open stands of ponderosa pine. Wild fires are
typical. The western slopes of Knox Mountain are domi-
nated with sagebrush and scattered young juniper with
large stands of mountain mahogany.

Primary uses of the area include hunting and cattle
grazing. Suitable wildlife habitat consists of summer
range for pronghorn, and winter and summer range for
mule deer with localized areas used for fawning,

Roadless.Areas



Lavas »

Lavas is located in the western portion of the Forest.
The boundary runs parallel to the Lava Beds National
Monument on the west, and the BNR on the east. Dobie
Flat roadless area lies across the tracks to the east of the
BNR. The terrain consists of expansive areas of flat,
broken, rough lava.

Grasses interrupted by extensive stands of sagebrush
and juniper dominate the landscape. The climate is gen-
erally windy year-round. The topography provides little
available refuge. Wild fires are common.

Primary uses of the area are sheep grazing and big
game hunting. The area provides key winter range for
deer and pronghorn.

Mount Bidwell »

Mount Bidwell is located north of the Warner Moun-
tain range extending into Oregon on the Fremont Na-
tional Forest. This discussion is confined to the 72%
portion in California. This roadless area is bordered on
the east by the Forest boundary, and the road from Fort
Bidwell to New Pine Creek forms most of the western
boundary. About 620 acres of private land are located
within the area.

Topography is generally mountainous and extremely
steep, ranging from 5,400 feet to 8,290 feet high at the
summit of Mount Bidwell, the dominant feature. Vege-
tation consists of lodgepole pine and mixed conifer at
higher elevations, giving way to mountain mahogany,
aspen and willows and grasses at the lower elevations.

Primary uses include hunting and livestock grazing.
Non-conforming uses include fences and primitive roads.
Old mining cabins, related facilities, and mine tailings are
visible along the northwestern boundary.

Roadless Areas
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« Mount Hoffman

Mount Hoffman is located in the western portion of
the Forest to the north and northeast of Medicine Lake
recreational complex. The area consists of two distinct
contrasting features — forested slopes of Mount Hoffman
to the west and Glass Mountain volcanic glass flow to the
cast. The configuration is wide and narrow and generally
surrounded by primitive logging and mining roads. The
western portion extends into the Klamath National For-
est.

The gentle slopes of Mount Hoffman sweep upward
rising to a peak of 7,913 feet where the surrounding area,
including Mount Shasta and Lassen Peak, can be viewed.
Over 5,000 acres of fir, lodgepole pine, and mixed conifer
cover the landscape in an unbroken pattern.

To the east, in stark contrast, is Glass Mountain which
is devoid of vegetation. Formed through the accumula-
tion of three independent lava flows, the area displays a
great mass of volcanic extrusion and a wide variety of
obsidian, pumice and minerals. Glass Mountain is a
monolith reaching to 7,622 feet, the highest elevation of
any lava flow in the Medicine Lake Highlands. Visitation
to the area is generally confined to the exterior because
of the rough, rugged lava terrain. There is no water.

« Mount Vida

Mount Vida is located on both sides of the main crest
in the north Warner Mountains. It is bordered on the west
by the Forest boundary and meanders in a southeasterly
direction. Its configuration is long and narrow, and its
boundary difficult to locate on the ground. The topogra-
phy is mountainous with steep canyons. Elevations range
from 5,200 feet along the western boundary to 8,200 feet
at the summit of Mount Vida, the dominant feature.
Mount Vida provides an excellent vista of California,
Nevada, and Oregon.

Vegetation consists of scattered mixed conifer stands
at the higher elevations giving way to sage and grasses at
the lower elevations. Primary uses are cattle grazing and
hiking. Non-conforming uses include livestock water de-
velopments and fences associated with grazing. The
Highgrade National Recreation Trail bisects the area in
a southwest to northeast direction, passing immediately
west of the Mount Vida summit.

Suitable habitat for bald eagles has been identified in
the area. Other habitat includes mule deer summer and
winter range, existing and potential habitat for goshawk,
and potential nesting sites for prairie falcon and pere-
grine falcon. ‘

Roadless Areas



Parsnip »

Parsnip is located in the southwest corner of the
Warner Mountain range adjacent to the Forest bound-
ary. Blue Lake is located just east of the arca, with West
Valley Reservoir to the west, outside the Forest bound-
ary.

Terrain is gently sloping in the western portion, be-
coming gradually steeper in the eastern portion with
clevations ranging from 5,000 feet to 7,000 feet. Vegeta-
tion consists of mixed conifer at the higher elevations,
giving way to juniper and mahogany at the lower eleva-
tions.

Primary uses include hunting and cattle grazing. Non-
conforming uses include livestock ponds, trails, fences, a
water diversion ditch not currently in use, and four miles
of primitive roads.

Portions of three cattle allotments, and one special use
pasture, exist within the area, producing approximately
650 AUM:s annually.

Powley »

Powley is located in the north central portion of the
Warner Mountain range between Lake City Canyon on
the south and Heath Creek on the north. The area is
contiguous to the eastern boundary of the Forest. The
community of Lake City is located to the east in Surprise
Valley. The Lake City Canyon road separates this area
from the Soldier roadless area to the south.

Situated on the eastern facing escarpment of the
Warner Mountains, Powley is mountainous and ex-
tremely steep. Elevations range from 5,000 feet to 7,600
feet at the crest of the Warners.

Vegetation in the area consists of lodgepole pine,
mixed conifer, white fir, and ponderosa pine at the higher
elevations, giving way to bitterbrush, mahogany, sage,
and grasses at the lower elevations.

Primary use is limited by the steep terrain and consists
of hunting and cattle grazing. There are no physical
improvements within the area.

Roadless Areas
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« Sears Flat

Sears Flat is located at the southeastern edge of the
Forest and straddles the Modoc and Lassen County lines.
The Knox Mountain roadless area is positioned to the
west. Likely Mountain and a major ridge running north
and south dominate the eastern landscape.

The topography is characterized by moderate terrain
dominated by sage, juniper and mountain mahogany.
Several small pockets of ponderosa pine are located in
the western portion.

Primary use of the area is cattle grazing and big game
hunting.

Wildlife habitat consist of pronghorn summer range
and kidding grounds, and mule deer intermediate and
summer range.

« Soldier

Soldier is located in the central portion of the Warner
Mountain range between Lake City Canyon on the north
and Highway 299 on the south. The area is contiguous to
the eastern boundary of the Forest. The communities of
Lake City and Cedarville are immediately east in Surprise
Valley. The Lake City Canyon road separates this area
from Powley roadless area to the north.

Situated on the eastern facing escarpment of the
Warner Mountains, Soldier is mountainous and ex-
tremely steep. Elevations range from 5,000 feet to 8,270
feet at the summit of Bald Mountain.

Vegetation consists of lodgepole pine, mixed conifer,
white fir, and ponderosa pine at the higher elevations,
giving way to mountain mahogany, sage, and grasses at
the lower elevations.

Primary use is limited by the steep terrain and consists
of hunting and cattle grazing. There is evidence of past
logging on some of the lower slopes (abandoned road,
mill site, old stumps) but the area has almost returned to
anatural state. There are no other improvements existing
in the area. ’

Roadless Areas



Steele Swamp »

Steel Swamp is located east of Clear Lake Reservoir
approximately three miles south of the Oregon border. It
is aremote area, and seldom visited except for occasional
recreational hunting and livestock operations.

Most of the land is open; topography is flat. Regular
patterns of juniper and grass dominate the landscape.
The boundary is not well defined by topographic or
readily identifiable land features.

Wet meadows exist on about 30% of the area.

Current uses in the area include livestock watering
tanks, fences, an old telephone line right-of-way, and
approximately 15 miles of primitive road. The historic
Applegate Trail crosses the southwest portion.

Roadless Areas
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Appendix F
National Natural Landmark Analysis

This appendix summarizes the evaluation of the poten-
tial National Natural Landmarks (NNLs) on the Forest.

NNLSs are sites possessing exceptional values or qual-
ities that illustrate or interpret the natural heritage of the
nation. The NNL program is a U. S. Department of
Interior, National Park Service (NPS) program based on
the authority of the Historic Sites Act of 1935. The
purposes of the NNL program are (1) to encourage the
preservation of sites illustrating the geological and eco-
logical character of the United States, (2) enhance the
educational and scientific value of sites thus preserved,
and (3) to foster a greater concern for the conservation
of the nation’s heritage.

The NPS conducts theme studies to identify potential
sites that appear to meet the criteria for natural land-
marks. Four general natural history themes are used to
select areas: (1) Landforms of the Present, (2) Geologi-

National Natural Landmark Analysis

cal History of the Earth, (3) Land Ecosystems, and (4)
Aquatic Ecosystems. Unlike Special Interest Areas, the
establishment of an NNL is not a Forest Service action;
the Forest Service may make recommendations. The
NPS accepts them and evaluates potential NNLs against
a list of NNL criteria including feature excellence, viabil-
ity, condition, inherent diversity, and education and re-
search. Upon NPS recommendation, the Secretary of
the Interior can designate an NNL. Forest Service direc-
tion identifies areas through the Forest Planning process
that will be recommended to the NPS as NNLs.

When an area is designated as an NNL, the Regional
Forester and Forest Supervisor take appropriate steps to
protect the important features. The Forest Service re-
tains full management prerogative. Provided the integ-
rity of the NNL is protected, no restrictions are placed
on managing the site under the multiple-use concept.
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Appendix G
Snag Management and Modeling

Introduction

Planning regulations in 36 CFR 219.19 direct forests to
maintain viable wildlife populations. Snags are important
for many wildlife species which forage or dwell in them
(Chapter 3, Section 24). The first step in snag manage-
ment is determining the minimum number of snags nec-
essary tosustain viable populations of dependent species.
Following research and the experience of many forests,
Region 5 developed minimum management require-
ments (MMRs) displayed in Chapter 4 Section E of the
Forest Plan:

1.5 snags/acre on > 20 timber land
0.5 snags/acre on <20 timber land

This appendix reviews the opportunities and assump-
tions used by the Forest to incorporate snag MMRs in
the modelling and management of the Forest. Detailed
information is available in the Snag Analysis of the Man-
agement Situation in the Forest planning records.

This appendix reflects changes in snag modeling as-
sumptions which were used to determine snag density
levels and management direction for the PRF, IND, and
AMN alternatives. Under the CUR, RPD, and RBU
alternatives, the assumptions used for modeling snags are
explained in the EIS, Appendix G.

Current Management Situation

The value of snags in forest ecosystems has not always
been apparent. For many years some people perceived
snags as lightning rods which attract and spread wildfires.
As a result, thousands of snags were cut to reduce fire
potential. Others felt snags were safety hazards along
roads and in timber harvest operations. Consequently,
snags were cut under the provisions of timber sale con-
tracts as a safety measure. Because some regard standing
dead trees as a waste of a commercially valuable re-
source, many green, insect-infested snags were harvested
in salvage sales.

In the early 1970s, snag management on the Forest
progressed from non-existent to passive. Timber sale
contracts no longer required purchasers to fall snags
within a sale area. Fire crews have not cut them as winter
projects for 10-20 years. However, salvage sales and fire-
wood cutting continued. With improved inventories to
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determine the extent of snag deficits, the need for active
management became apparent.

In 1980, snag cutting for firewood was prohibited on
all districts except within 200 feet of designated roads,
and in designated units on the Warner Mountain and
Doublehead Districts. In 1982, Forest initiated policy
that prohibited all snag cutting except in designated units
for lodgepole pine on the Warner Mountain and
Doublehead Districts. Since then, approximately 2.9
MMBEF has been salvage logged on the Forest, almost 2.3
MMBF of which has come from the eastside pine vege-
tation type. Without an inventory of pre-sale snag densi-
ties a conflict between meeting snag MMRs and salvage
logging could exist. Timber sale contracts still require
removal of snags deemed safety hazards.

Transects and other field evaluations by biologists
indicate that snag densities are generally adequate (1.4
to 3.0 snags/acre) in mixed conifer and red fir timber. But
densities are below standards (.2 to .6 per acre) in easts-
ide pine. Low snag densities are the result of past harvest
practices such as intensive annual salvaging, selective
cutting and snag felling after harvest. Further, because
eastside pine has a higher value than other species, and
is easily accessible, timber operations have historically
concentrated in those stands. Eastside pine comprises
about 50% of commercial timber types on the Forest. The
deficit is more acute when the MMR of 1.5 snags/acre is
managed at the timber compartment level (as required
in MMRs, R5 LMP Direction).

Opportunities

Forest biologists reviewed literature on snags to deter-
mine opportunities for relieving the snag deficit (bibliog-
raphy). From research and experience on the Forest, the
following opportunities were developed and evaluated.

Green Tree Recruitment - is the most widely practiced
method on the Forest for achieving minimum snag num-
bers. Theoretically, enough trees are left in a harvest unit
to account for the difference between the existing snag
density and the snag MMR of 1.5/acre. For example, if
existing snag density is .5 snags/acre, 1.0 green trees/acre
should be left to equal 1.5. Historically, however, too few
green trees are retained in the harvest unit to meet min-
imum snag density. Live culls and spike-top green trees
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are left, but the total number of snags is usually less than
1.5/acre.

Although this passive method of snag recruitment
does not increase snag density, if practiced fully it could
provide enough green trees which may eventually be-
come snags. Green tree recruitment methods designed
to meet only existing snag density standards (1.5 snags
per acre) has several disadvantages:

- Green recruitment trees eventually will die, but at an
unknown rate. Therefore, predicting when or if min-
imum snag levels will be met is impossible.

- If green recruitment trees and existing snags, both
susceptible to windthrow, are blown over, minimum
snag densities will never be met.

- If green recruitment trees are not permanently
marked as future snags and designated in stand re-
cord cards, they may be cut during the next harvest
entry.

- Recruitment trees are not left in sufficient numbers
to account for snag densities over the rotation period.

Girdling - is an active method of recruitment to kill
green trees and increase snag density quickly. Bull (1986)
found that 13% of the trees girdled in her study area had
fallen within five years. However, about one-half of the
girdled trees fell over after ten years.

This method was used on the Forest one time and cost
approximately $5/tree. In 1985, 75 trees were girdled in a
snag deficient area of the Twin Springs Timber Sale
(Devil’s Garden District), and financed with KV funds.

Topping - is a recruitment method for removing the
tops of green trees by explosives or chain saw, and costs
approximately $30/tree. The remaining portion of the
tree dies naturally. Topping is the best method for in-
creasing snag density because:

- Topped snags are resistent to windthrow. Over the
long term, fewer trees are required to maintain
MMRs.

- Topped trees die more slowly than snags recruited
through other methods.

- Volume in the topped portion of the tree can be sold,
which reduces costs.

- Topped trees will not be considered as crop trees
during the next harvest entry.

Topping was used within the Bonneville Power Ad-
minstration Malin-Warner powerline right-of-way that

crosses the Doublehead and Devil’'s Garden Ranger Dis-
tricts. Topping 250 green ponderosa pine trees was part
of the project’s mitigation plan to offset the loss of snags
and green trees during right-of-way clearing operations.
This project demonstrated a methodology for snag man-
agement by which the Forest could actually meet MMRs.

No Salvage - If salvage sales were reduced or elimi-
nated Forest-wide in snag deficient vegetation types,
snags would gradually increase. However, MMRs cannot
be met using this method alone. Another drawback to
natural mortality is that the distribution of snags cannot
be controlled. Some areas may have a biological excess
of snags (> 5/acre), while others remain deficient. Fi-
nally, the falling rate of natural snags is high. Bull (1986)
found that over one-half the natural snags in her study
area had fallen within five years.

Snag Modeling Assumptions - Treated Acres

The Forest analyzed several options for snag recruit-
ment using a model based on the recruitment methods
described above. Based on our analysis, we feel the most
expedient means of meeting snag requirements is to man-
age both snags and green recruitment trees on treated
acres to meet snag densities over an entire rotation.

Snags will be managed on treated acres with the goal
of leaving dead and green trees to insure that snag den-
sities are met over the rotation period. Within treated
areas, snags and green trees are topped to meet the
existing MMRs (1.5 snags per acre). Green trees are
selected and identified as replacement snags. These are
topped to provide snags during the rotation. Outside of
the treated areas snags are not aggressively managed,
except in areas such as old-growth habitats and desig-
nated territories for pileated woodpeckers, marten and
raptors.

The following assumptions were made relative to the
modeling snags on treated acres:

- On treated acres there will be no natural recruitment
of snags following harvest. Snags will be maintained
by the allocation of snags and green trees that will be
managed as future snags during the rotation period.

— For purposes of snag allocation, a 120-year rotation
will be assumed.

— Current snag guidelines in the plan will be met on
these acres. A minimum of 1.2 snags/acre in the 15-24"
and .3 snags/acre in the 24" + size classes will be
managed.
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~The following snag falling rates were used (Bull and
Partridge 1985, Bull, pers. com., 1985, Conner et al.,
1984, Jensen, 1984, Bull 1983, Clemens, 1984, Ra-
phael, 1980).

10 Years
20 Years 80%
30 Years 100%

~ For modeling purposes, up to 6 snag/live tree combi-
nations will be required per treated acres to maintain
1.5 snags per acre for 120 years (1.5 snags per 30 year
period). Depending on the current snag densities, the
number of snag/live tree combinations could be less
than this. For example, if 0.5 snags/acre exist on a
harvest site, these would be retained and 5.5
snags/live trees would be required.

- Natural recruitment of snags will be the method used
on untreated acres. Estimates are that these acres will
increase snag densities at the rate of 0.2 snags per
decade.

—Salvage harvest will not be done in snag deficient
areas.

Catastrophic events (fire, insects) were not consid-
ered.

Snag Modeling in FORPLAN

To determine volume required for managing snags at
MMR levels, land managers determined current Forest-
wide snag densities by strata based on several years of
data from snag transects and limited surveys. Using these
densities, they calculated the weighted average snag den-
sity for each strata.

We used current snag and replacement green tree
densities within each strata to estimate the volume re-
quired for snag management. Existing eastside pine yield
tables were reduced to accommodate the snag require-
ments.

We assumed that mixed conifer and red fir (currently
above minimum snag numbers) would meet MMRs; no
volume adjustments were made. We also assumed that no
topping would be done in these types because natural
mortality in existing stands would maintain snag num-
bers.

The following volumes were used to meet snag densi-
ties throughout the rotation period. This assumes growth
rates approximately 1" DBH/decade.

12 Snags Per Acre 03 Snags Per Acre
, Volume Volume| .
_DBH | Helght | ") “| DBH | Height | " (g,

20" | 80 300

11° 45 25 21" 80 325

. . . . 14" 60 90 4" 100 530
- The following approximate size classes of trees will
need to be retained to provide for 20" and 30" snags 1T 70 175 2T | 100 750
during the rotation period. This assumes an aver-
age growth rate of 1 inch in diameter per decade. 2 80 300 Ed 110 11,080
Total 590 2,985
™ Present Size T PresentSize x 1.2 = 708 bf x0.3 = 895
toma toma ' 708 + 895 = 1,603 board feet per acre in snag and
. recruitment trees.
Present 20" 30"
30 Years 17 2T
60 Years 14" 24" ! This 20" dbh tree was added to account for some representation
of 30" trees during the time period when the plantation trees are
90 Years 11" 21" incapable of providing 30" trees.
120 Years - 20!
! This 20° dbh tree was added to account for some representa-
tion of 30" trees during the time period when the plantation
trees are incapable of providing 30" trees.
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- Ponderosa pine strata 3P and 4P have a constant .45
snags per acre. Ponderosa pine strata 3G, 4G, and 6G
have a constant .55 snags per acre.

— We then calculated snag and recruitment tree equiv-
alent volume per acre needed to meet 1.5 snags-
trees/acre over the rotation period.

The ponderosa 3P and 4P strata need to be reduced
by .45 snags per acre as follows:

- 1,603 bf / 1.5 snags per acre = X/1.5-0.45

- X(vol in 1.05 snags per acre) = 1,122 bf /6.1 cf/bf =
184 cf. This was rounded to 200 cf (2 cunits).

The ponderosa 3G, 4G, and 6G strata need to be
reduced by .55 snags per acre as follows:

—1603 bf / 1.5 snags per acre = X/1.5-0.55

- X (vol in .95 snags per acre) = 1,015 bf /6.1 cf/bf =
166 cf. This was rounded to 200 cf (2 cunits). Thus,
eastside pine yield tables were reduced by 400 cf (4
cunits) for our FORPLAN runs.
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Appendix H

Withdrawals
Forest Mineral Withdrawals
S ' Original  After
e Site P Acres . Review
Hayden Hill Administration Site 160 0
Willow Creek Administration Site 80 40
Blue Lake Campground 478 478
Patterson Guard Station 80 40
Rush Creek Administration Site 160 0
Lava Ridge Administration Site 160 20
Happy Camp Lookout 10 10
Pit River Administration Site 120 0
Burnt Lava Flow Geological Area 8,908 8,908
Happy Camp Administration Site 40 40
Howard’s Gulch Administration Site 40 40
Medicine Lake Recreation Area 6,623 6,623
Roadside Strip 356 0
Timber Mountain Administration Site 10 10
Dry Lake Administration Site 141 20
Plum Valley Administration Site 60 40
Blue Mountain Administration Site 10 10
Devil’s Garden Natural Area 800 800
Sugar Hill Administration Site 20 20
Buck Creek Ranger Station 50 50
Cave and Lily Lakes Recreation Area 161 161
Cave and Lily Lakes Administration Site 80 80
Crowder Flat Ranger Station 160 40
Mahogany Ridge Administrative Site 10 0
Tulelake Administrative Site 4 4
South Warner Wilderness 70,385 70,385
Total 89,106 87,819
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Other Agency Withdrawals

__Site

Acres

500KV Transmission Lin (USBR) 3464
Boundary Dam & Reservoir (USBR) 1,890
Clear Lake Dam (USBR) 480
Klamath Project (USBR) 1,120
Total 6,954

~ Potential Withdrawals

Recreation Areas Ash Creek Campground
Big Sage Campground
Cedar Pass Campground
Cedar Pass Ski Hill Area
Cottonwood Campground
Mill Creek Campground
Pepperdme Campground
Stough Reservoir
Upper and Lower Rush

Creek Campgrounds

Administrative Sites

Grouse Mountain Electronic Site
Harvey Jones Butte Electronic Site
Likely Mountain Electronic Site
Payne Peak Electronic Site

Red Shale Butte Elcctronic Site

Special Interest Areas

Glass Mountain Glass Flow

Medicine Lake Glass Flow
(northern portion)

Dismal Swamp

Source: Land Status Atlas, 1985.

Minerals Analysis of the Management Situation, 1986.

Withdrawals
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Appendix 1
Management Strategies For Major Pests

Annosus Root Disease - Root rots kill individual trees
and clusters of trees, or weaken them until they succumb
to bark beetle attack. Fomes annosus, the most prevalent
root disease, effects almost all conifers in all major timber
types. However, the affect on the host and the resulting
damage differ among species. In pine, the fungus spreads
through the root system and eventually girdles the tree.
Infected pine trees die relatively quickly and are often
infested with bark beetles. The root system of true fir are
seldom attacked to the point of death. The disease is
generally confined to the heartwood and sapwood. The
host is generally not killed directly. Losses in true firs
from this disease are mainly the result of butt rot, in-
creased susceptibility to insect attack, and increased
windthrow. Stump infection rate on timber sales on the
Modoc NF average 50% for stumps not treated with
borax and 4% for those treated with borax. Damage in a
stand usually appears as clusters of dead trees. Stand
growth and site productivity are reduced. The impact will
be lessened by applying borax to fresh-cut stumps in pine
stands, favoring resistant species, and reducing tree inju-
ries during intermediate harvests. Since infected true fir
apparently cannot infect ponderosa pine, fir stands can
be regenerated with ponderosa pine with little risk of
infection, thereby favoring resistant species.

Black Stain - Ceratocystis wagneri like Fomes is a root
disease. Black stain root disease is transmitted to the tree
host by root contact or insects. Attacking trees of all ages,
it infects the roots where it spreads throughout the sap-
wood of the root system, root crown, and lower bole.
Infection of the root system visibly diminishes the tree
crown. Terminal growth is reduced, needles are shorter
and chlorotic, the number of needles produced and re-
tained is reduced, and the host finally dies. All pines
tested are susceptible; white and red firs are resistant. On
the Forest,infected ponderosa and Jeffrey pine have been
found in the southern part of the Forest on about 17,000
acres. Harvesting infested trees and using resistant spe-
cies can help prevent or control the disease.

Dwarf Mistletoes - Dwarf mistletoes infect all com-
mercial conifers on the Forest except incense-cedar. The

main impact from mistletoe infection is loss of growth and
decreased vigor, which increases susceptibility to death
by insects. Symptoms are swollen branches, witches’
brooms! and trunk swelling or cankers. Most species of
dwarf mistletoe have only one host. Western dwarf mis-
tletoe attacks ponderosa and Jeffrey pine and is the most
damaging. Most mistletoe infection centers on the Forest
are of local incidence. The mistletoes can be controlled
through specific silvicultural treatments of stands, such
as clearcutting, removing infected individuals or groups
of trees, and branch or broom pruning.

Stem Decay - Stem decay (rot) causes significant wood
losses in the old-growth trees by destroying the heart-
wood. Multiple entries into stands cause basal wounds on
residual trees, especially in true firs which are non-resin-
ous and highly susceptible to decay. As old-growth stands
are regenerated and managed, the incidence of stem
decay may be reduced.

Pine Bark Beetles - Pine bark beetles often kill a tree
by girdling the cambium. An entire tree with dead, or-
ange, or yellow needles is a frequent sign. Predominant
bark beetles on the Forest are the mountain, western and
Jeffrey pine beetles (Dendroctonus ponderosae, D.
brevicomis, and D. jeffreyi, respectively). In general, bark
beetle problems are often associated with trees and
stands that have been weakened by some predisposing
agent or condition. Predisposing factors include root
diseases, mistletoes, drought, and competition from
overstocking. When many trees are stressed, bark beetle
populations increase and healthy trees may also be killed.
The best way to manage bark beetle infestation is by
prevention, such as promoting healthy stands, and reduc-
ing predisposing conditions such as discase. When trees
are temporarily stressed, such as during fire or drought,
individual tree protection by chemicals may be war-
ranted.

Pine bark beetles cause density-dependent mortality
in eastside pine stands. If the stand density is maintained
below 80% of normal basal, appreciable damage can be
prevented in these stands.

1 An abnormally bushy, local growth of parts of the branch system, characterized by shortening of the internodes and excessive

proliferation ("brooming”).
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Pine Engraver Beetles - Ips spp. beetles kill the tops of
pines. Ips beetles usually breed in fresh green slash; but
when populations are abundant, they often attack stand-
ing trees. Weakened trees are also more susceptible to
top-killing. Damage can be prevented by proper slash
disposal, by timing timber harvest activities to reduce the
amount of green slash available in the spring and early
summer, and by thinning dense young-growth stands to
help maintain their vigor.

Fir Engraver - Top-killed firs are evidence of Scolytus
beetles. This insect is common in white and red fir stands.
Associated tree mortality is usually caused by a combina-
tion of stand and site conditions that predispose the host
to attack: overstocking, unsuitable site, annosus root
disease, and dwarf mistletoe. The fir engraver beetle may
infest the tops and scattered patches of cambium without
killing the host. The best control is prevention, i.e., main-
taining proper stocking, favoring pine on pine sites, and
reducing diseases.

Douglas Fir Tussock Moth - On this Forest Orgyia
pseudotsugata infests white fir. The last outbreak on the
Forest occurred between 1963 and 1965 on the Big Valley
and Warner Mountain Ranger Districts, and affected
approximately 60,000 acres. Stands with the greatest po-
tential for infestation are on ridgetops and upper slopes
at 5,000-6,000 feet, open, grown, and composed of 50-
60% white fir mixed with pine and incense-cedar. The
Forest uses pheromone-baited traps in locations to mon-
itor the moth population for predicting population trends
and possible defoliation. Biological and chemical insec-
ticides are registered for control.

Modoc Budworm - The Modoc budworm,
Choristoneura viridis, is unique to the Modoc and Fre-
mont National Forests and similar to the spruce
budworm. The host for this defoliator is white fir; it
attacks trees of all ages. The budworm causes loss of tree
growth. Death does not generally occur unless defolia-
tion continues for 4-5 years, or the tree is already in a
weakened condition. Damage occurs to the current
year’s buds and needles. Budworm outbreaks have lasted
3-4 years. White fir in the Warner Mountains were defo-
liated between 1959 and 1962. A larger outbreak, which
peaked in 1973 and declined rapidly in 1975, also in-
cluded fir stands on Knox Mountain on the Big Valley
District. The most recent occurrence was observed in
1984 in the Warner Mountains. The infestation spread
in 1985 and involved most of the Warners. Monitoring
occurred during 1985 and 1986. The budworm popula-
tion has since declined to endemic levels. Various strat-
egies are being considered by the Forest Staff in
consultation with the Regional Pest Management Staff.
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Stands susceptible to damage by the Modoc budworm
are shade-tolerant conifers; very dense and of low vigor;
multi-storied; physiologically mature; and grow on warm,
dry sites characterized by relatively warm, dry regional
climate. All these factors —except regional and site cli-
mate —can be changed silviculturally to reduce the
stands’ susceptibility to the Modoc budworm. Even-aged
management of seral, shade-intolerant species will sub-
stantially reduce stand susceptibility; all-aged manage-
ment is appropriate when non-host species are
featured.Stands can be rated for susceptibility to Modoc
budworm damage using quantitative indeces for impor-
tant stand and site factors. Silvicultural treatment pro-
vides immediate and long-term benefits to treated stands;
Forest susceptibility will gradually decline as more stands
are treated.

~ Successional Status: Generally, the most shade-toler-
ant conifers are the most susceptible; stands with a
high proportion of shade-tolerant species tend to be
near climax and highly susceptible.

—Stand Density: As the density of host species in-
creases, susceptibility also increases. Dispersing
budworm larvae are less likely to reach suitable sub-
strate in open rather than in dense stands. Larvae that
fall to the ground are likely to starve , or even more
likely are eaten by predators.

— Stand Height-Class Structure: Defoliation caused by
the Modoc budworm increases as the variation in
height, diameter, and age increases. The budworm
feeds first in the upper crowns of trees and progresses
downward through them. Stands with multi-storied
crowns provide a convenient ladder effect that aids
the intensity of larval feeding through tree crowns.

~ Tree and Stand Vigor: Vigorous trees —those growing
rapidly — usually have more fully developed crowns
than slower growing trees. At a particular larval den-
sity, vigorous trees have a lower density of larvae per
unit of foliage biomass, resulting in a lower percent
defoliation and less effect on fiber production. Vig-
orous trees can, therefore, better withstand repeated
defoliation because their carbohydrate resources re-
main higher.

— Maturity of Trees and Stands: Susceptibility of trees
and stands to the Modoc budworm usually increases
as stands mature. Small, young trees regenerated
through even-aged cutting methods are only slightly
susceptible. When stands are multi-storied with the
same seral tree species, smaller trees sustain the
greatest larval feeding damage, because the budworm
larvae feed downward through the crowns of trees
and tend to intensify their numbers in the lower strata
of the crown canopy as their season of feeding pro-
gresses. Adult moths tend not to lay their eggs on
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small trees, which are poor targets for spring-dispers-
ing larvae. Larvae which do land on small trees are in
greater danger of being eaten by ants, birds, spiders,
and other predators.

— Continuity of Host Type: As the acreage of susceptible
host type increases, the susceptibility of stands within
or adjacent to that host type tends to increase. Large
acreages of mature budworm-infested forests tend to
produce large quantities of budworms, especially
during periods of budworm outbreak. These periods
of budworm outbreak are cyclic; they occur at about
ten-year intervals in the Warner Mountains of the
Forest and persist for 3-5 years.

— Silvicultural Treatment to Recuce Stand Susceptibility
and Vulnerability: Many factors influencing stand sus-
ceptibility to the Modoc budworm — species compo-
sition, relative density of host to non-hosts, height,
structure, vigor, age, and the character of the sur-
rounding forest—can be changed through silvicul-
tural activities, thereby reducing the probability of
infestation. Stand hazard rating methods, such as
Waulf and Carlson’s method, should be used to rate
stands’ relative susceptibility to budworm damage.
Treatment should be scheduled based on their rela-
tive degree of susceptibility. Treatment priorities can
then be set, and managers can prescribe appropriate
treatments.

Tent Caterpillar - Western tent caterpillar
(Malacosoma californicum) larvae feed on a variety of
range plants, incluying manzanita and various species of
ceanothus, as well as antelope bitterbrush (Purshia
tridentata). Bitterbrush is a valuable food source for do-
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mestic livestock and wildlife, particularly deer. Tent cat-
erpillar outbreaks lasting 2-4 years have been recorded
on the Modoc periodically since the early 1940’s. The
most recent outbreak (1981-1984) affected approxi-
mately 30,000 acres, primarily on the Devil’s Garden and
Big Valley Ranger Districts. Mortality was observed as
scattered individual plants and in patches of less than an
acre to several acres. Most of the mortality occurred in
stands with many over-mature and decadent plants; rel-
atively little feeding was evident on seedlings and young
plants. Management options include chemical and bio-
logical insecticides and short-term adjustments to live-
stock grazing patterns.

Animal Pests - Deer, pocket gophers, and porcupines
eat seedlings and small saplings, particularly in planta-
tions. Currently the damage is localized. Where damage
from deer is heavy, such as in wintering areas, the Forest
uses vexar (plastic mesh) tubes to protect planted seed-
lings. Porcupines are a particular nuisance because their
gnawing reduces tree growth and quality, and damages
signs and buildings. Pocket gophers pose the most serious
threat to entire plantations and associated timber man-
agement objectives. Treatments include reducing gopher
habitat or placing poison in the burrows, or both. As more
plantations are established the gopher problem will in-
crease and require more time and money for its control.

Ground squirrels and other rodents can damage
campground structures through their chewing and dig-
ging behavior; they can also carry bubonic plague. The
Forest cooperates with appropriate State and local pub-
lic health agencies in monitoring, reporting, and control-
ling plague problems.
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Appendix J

Average Annual Water Yield for Watersheds, 1982

RS e ] P
Pacific Northwest 010 | Twentymile Creek 5,400 5,535 097
Pacific Northwest 020 | Deep Creek 1,400 1,464 0.97
Central Valley 030 | Goose Lake 64,600 92,330 0.70
Central Valley 040 N.F. Pit River 32,000 55,124 0.58
Central Valley 050 | S.F.Pit River 63,600 142,029 0.45
Central Valley 060 | Upper Pit River 60,500 195,100 031
Central Valley 070 Ash Creek 42,000 109,135 038
Central Valley 080 Egg Lake? 0 106,286 0.00
Central Valley 090 | Big Valley 36,300 89,964 0.40
Central Valley 100 | Juniper Creek 8,500 23,39 0.36
Central Valley 110 Hambone® 0 48,289 0.00
Central Valley 120 | Lake Britton 1,500 4,177 0.36
Central Valley 130 | Horse Creek 5,800 15,898 036
North Coast 140 | Willow Creek 90,000 255,983 035
North Coast 150 | Clear Lake 35,800 101,935 035
North Coast 160 | Lost River 13,400 38,263 035
North Coast 170 | Lower KlamathRiver® 0 256,853 0.00
Lahontan 180 | Upper SurpriscValley 41,200 41,381 1.00
Lahontan 190 | Lower SurpriseValley 59,900 72,020 083
Lahontan 210 | Madeline Plains 3,900 5731 0.68
Average Yield

Total 565,800 1,660,893 034
! See Figure J-1.

2 This watershed is a closed basin with little surface runoff.

3 This watershed has no surface runoff because of extremely porous voicanic soils.
Average Annual Water Yield for Watershed J-1
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Appendix K
Wildlife and Fish on the Modoc National Forest

These lists represent species that are found on
the Modoc National Forest, or whose ranges fall Coos TR R S
within this general geographic area. - Scientlfic Name
Lampetra tridentata ssp.
Pacific lamprey Lampetra tridentata
Pit~Kl;:math brook lam-  Lampetra lethophaga
pre
o p— ——— ol G(t)ro::tLake redband Oncorhynchus mykiss ssp.
Great Basin spadefoot  Scaphiopus intermontanus rainbow trout Oncorliynchus mykiss
western toad Bufo boreas Lahontan cutthroat trout  Oncorltynchus clarki
Pacific treefrog Hyla regilla henshawi
spotted frog Rana pretiosa brown trout Salmo. trutta o
leopard frog Rana pipiens bro?k trout' Salvelinus fontx.nalxs
bullfrog Rana catesheiana arcnc grayh.ng Thymallus arcticus
rough-skinned newt Taricha granulosa Pit River tm chub Gila bicolor ssp.
Klamath tui chub Gila bicolor bicolor
blue chub Gila coenilea
— upper Pit California Hesperoleucus symmetri-
i ‘ roach cus mitrulus
o , me : Scientiﬂc Name hardhead Mylopharodon con-
B s ool ___Sclentific Name ocephalus
nf’“h““ alligator lizard  Gerrhonotus coeruleus Sacramento squawfish  Ptychocheilus grandis
night snake ) Hypsiglena torquata speckled dace Rhinichthys osculus
long-nosed leopard lizard  Gambelia wislizenii golden shiner Notemigonus crysoleucas
sagebrush hzard Sceloporus graciosus fathead minnow Pimephales promelas
western fence lizard Sceloporus occidentalis Modoc sucker Catostomus microps
side-blotched lizard Uta stansburiana Sacramento sucker Catostomus occidentalis
desert horned lizard FPhrynosoma platyrhinos Goose Lake sucker Catostomus occidentalis
short-horned lizard Phrynosoma douglassi lacusanserinus
western skink Eumeces skiltonianus Lost River sucker Deltistes luxatus
western whiptail Cnemidophorus tigris shortnose sucker Chasmistes brevirostris
rubber boa Charina bottae brown bullhead Ictalurus nebulosus
striped whipsnake Masticophis taeniatus channel catfish Ictalurus punctatus
racer Coluber constrictor Sacramento perch Archoplites interruptus
gopher snake Pitouphis melanoleucus largemouth bass Micropterus salmoides
common kingsnake Lampropeltis getulus bluegill Lepomis macrochirus
western terrestrial garter  Thamnophis elegans green sunfish Lepomis cyanellus
snake pumpkinseed Lepomis gibbosus
common garter snake Thamnophis sirtalis white crappie Pomoxis annularis
western rattlesnake Crotalus viridis Pit sculpin Cottus pitensis
marbled sculpin Cottus klamathensis
Wildlife and Fish on the Modoc National Forest K-1



BIRDS | BIRDS | S
English Name ~ Scientific Name English Name Scientific Name = -
horned grebe Podiceps auritus Swainson’s hawk Buteo swainsoni
eared grebe Podiceps nigricollis rough-legged hawk Buteo lagopus
western grebe Aec!ggsplgoms oc- ferruginous hawk Buteo regalis
. cidentalis golden cagle Aguila chrysactos
pied-billed grebe Podilymbus podiceps bald cagle Haligeetus leucocephalus
white pelican Pelecanus erythrorhynchos marsh hawk i
double-crested cormo- - Phalacrocorax auritus osprey Pandion haliaetus
great blue heron Ardea herodias prairie falc;:; Falco maictmus
cattle egret Bubulcus ibis Pefelz' cne falcon Fa{co pemgmu:
great egret Casmerodius albus mer L | Falco columb.anus
snowy egret Egretta thula American kestrel Falco sparverius
blzlalck-aowned night Nycticorax nycticorax blue grouse I.C):’r:dmgapus obscurus
cron sage grouse trocercus
American bittern Botaurus lentiginosus o . “'OP’W-'""""S .
white-faced ibis Plegadis chihi California quail Lophortyx califoricus
whistling swan Olor columbianus mountain quail Oreortyx pictus
Canada goose Branta canadensis chukar Alecton.s: chukar
white-fronted goose Anser albifrons turkc’:m Meleagris galloeavo
snow goose Chen caerulescens sa.nd. : cr ;lne Grus ca{wfienw
mallard Anas platyrhynchus Virginia r. Rallus Imucol.a
gadwall Anas strepera sora . Por?ana cal?lma
pintail Anas acuta American coot Fulica m.nencana .
green-winged teal Anas crecca 5'.'1‘]""}' plover Charadrius ale..tandnnus
blue-winged teal Anas discors killdcer Charadrus vociferus
cinnamon teal Anas cyanoptera commc.m Snlpel Capella’gallmagr.)
American wigeon Anas americana long-billed C“l: ew Nor.n.emus ame:.-xcanus
northern shoveler Anas clypeata 513°“°d sandpiper Actitis macularia .
redhead Aythya americana willet Cato, apngoms semi-
ring-neck duck Aythya collaris American avocet Recurvirostra americana
canvasback Aythya valm.nena black-necked stilt Himantopus mexicanus
lesser scaup Aythya affinis Wilson’s phalarope Steganopus tricolor
common goldeneye Bucephala clangula California gull L arus califomicus
bufflehead Bucepha'la al?eola. ring-billed gull Larus delawarensis
ruddy duck Oxyura jamaicensis Franklin’s gull Larus pipiscan
hooded merganser Lophodytes cucullatus Forster’s tern Stera forsteri
cotmovt:ll t:erganser I&C{:trf:sn merganser Caspian tern Sterna caspia
turkey vuiture es aura black tern Chlidonias niger
whilt]e-tz:led kite ilarfu:: Ieucu:;:v band-tailed pigeon Columba fasciata
goshaw ccipiter gentilis rock dove Columba livia
sharp-shinned hawk Accipiter striatus mourning dove Zenaida marcoura
Cooper’s hawk Accipiter cooperii yellow-billed cuckoo Coccyzus americanus
red-tailed hawk Buteo jamaicensis barn owl Tyto alba
K-2 Wildlife and Fish on the Modoc National Forest




__English Name ~_ Scientific Name ___English N _ Sclentific Name
screech owl Otus asio violet-green swallow Tachycineta thalassina
flammulated owl Otus flammeolus tree swallow Iridoprocne bicolor
great horned owl Bubo virginianus bank swallow Riparia riparia
pyguny owl Glaucidium gnoma rough-winged swallow  Stelgidopteryx ruficollis
burrowing owl Athene cunicularia barn swallow Hirundo rustica
long-eared owl Asio otus cliff swallow Petrochelidon pyrrhonota
short-eared owl Asio flammeus gray jay Perisoreus canadensis
saw-whet owl Aegolius acadicus Steller’s jay Cyandcitta stelleri
poor-will Phalaenoptilus nuttallii scrub jay Aphelocoma coerulescens
common nighthawk Chordeiles minor black-billed magpie Pica pica
Vaux’s swift Chaetura vawd common raven Corvus corax
white-throated swift Aeronautes saxatalis common Crow Corvus brachyrhynchos
rufous hummingbird Selasphorus rufus pinyon jay Gymnorhinus
black-chinned humming-  Archilochus alexandri cyanocephalus

bird Clark’s nutcracker Nucifraga columbiana
calliope hummingbird Stellula calliope mountain chickadee Parrus gambeli
belted kingfisher Megaceryle alcyon plain titmouse Parus inornatus
common flicker Colaptes auratus bushtit Psaltriparus minimus
pileated woodpecker Dryocopus pileatus white-breasted nuthatch  Sitta carolinensis
acorn woodpecker Melanerpes formicivorus red-breasted nuthatch  Sitta canadensis
Lewis’ woodpecker Melanerpes lewis pygmy nuthatch Sitta pygmaea
red breasted sapsucker  Sphyrapicus ruber brown creeper Certhia familiaris
red-naped sapsucker Sphyrapicus nuchalis wrentit Chamaea fasciata
Williamson’s sapsucker  Sphyrapicus thyroideus dipper Cinclus mexicanus
hairy woodpecker Picoides villosus house wren Troglodytes aedon
downy woodpecker Picoides pubescens winter wren Troglodytes troglodytes
Nuttall’s woodpecker Picoides nuttallii Bewicks wren Thryomanes bewickii
white-headed wood- Picoides albolarvatus marsh wren Cistothorus palustris

pecker ) ) canyon wren Catherpes mexicana
bl?:&g;%ﬁg:hr ce-toed  Picoides arcticus rock wren Salpinctes obsoletus
western kingbird Tyrannus verticalis mockingbird Mimus polyglottos
ash-throated flycatcher  Myiarchus cinerascens sage tl.u'asher . Oreoscoptes montanus
Say’s phoebe Sayomis saya American robin Turdus migratorius
willow flycatcher Empidonax traillii varied thrush Ixoreus naevius
Hammond’s flycatcher  Empidonax hammondii hermit thrush Catharus guttatus
dusky flycatcher Empidonax oberholseri Swainson’s thrush Catharus ustulatus
gray flycatcher Empidonax wrightii western bluebird Sialia mexicana
western flycatcher Empidonax difficilis mountain blucbird Sialia currcuoides
western wood pewee Contopus sordidulus Townsend’s solitaire Mpysdestes townsendi
olive-sided flycatcher Nuttallomis borealis blue-gray gnatcatcher Polioptila caerulea
horned lark Eremophila alpestris golden-crowncd kinglet Regulus satrapa

ruby-crowned kinglet Regulus calendula

Wildlife and Fish on the Modoc National Forest
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_ EoglshName  Scientific Name English Name Scientific Name _
Bohcmxanwaxwmg o Bo;ﬁléycilla garrulus Savannah sparrow Passerculus sandwichensis
cedar waxwing Bombycilla cedrodrum vesper sparrow Pooecetes gramineus
northern shrike Lanius excubitor lark sparrow Chondestes grammacus
loggerhead shrike Lanius ludovicianos black-throated sparrow _Amphispiza bilineata
starling Sturnus vulgaris sage spam.)w Amphispiza belli
solitary vireo Vireo solitarius dark-eyed junco Junco hyemalis
warbling vireo Vireo gilvus tre:c sparrow Spizella arborea
orange-crowned warbler  Vermivora celata chipping sparrow Spizella passerina
Nashville warbler Vermivora ruficapilla Brew.cr’s Sparrow Spizella breweri

yellow warbler Dendroica petechia Harris’sparrow Zonotrichia querula
hermit warbler Dendroica occidentalis white-crowned sparrow  Zonotrichia leucophrys
yellow-rumped warbler  Dendroica coronata golden-crowned sparrow  Zonotrichia atricapilla
black-throated gray war-  Dendroica nigrescens fox sparrow Passerella iliaca

bler Lincoln’s sparrow Melospiza lincolnii

MacGillivray’s warbler  Oporomis tolmiei song sparrow Melospiza melodia
common yellowthroat Cgeothlypis trichas

yellow-breasted chat Icteria virens

Wilson’s warbler Wilsonia pusilla

house sparrow Passer domesticus MAMMALS

western meadowlark Stumella neglecta .
yellow-headed blackbird  Xanthocephalus English Name Scientific Name

xanthocephalus vagrant shrew Sorex vagrans

red-winged blackbird Agelaius phoeniceus water shrew Sorex palustris
tricolored blackbird Agelaius tricolor Trowbridge’s shrew Sorex trowbridgii
northern oriole Icterus galbula Merriam’s shrew Sorex merriami
Brewer’s blackbird Euphagus cyanocephalus broad-footed mole Scapanus latimanus
brown-headed cowbird  Molothrus ater little brown myotis Myotis lucifugus
western tanager Piranga ludoviciana Yuma myotis Myotis yumanensis
black-headed grosbeak Pheu?n"c;'us nalus long-cared myotis Myotis evotis

lazuli bunting p,::e,:,,:c aetl:toena fringed myotis . Myoa:s thysanodes
evening grosbeak Hesperiphona vespertina '°“€"eg§°d myotis Myoa.s ""1‘"”5 ‘

purplc finch Carpodacus purpureus California myotis . Myou.s ca.hf.'(')m;cus
Cassin’s finch Carpodacus cassinii s.mall-foc')ted myotis Myotis leibii

house finch Carpodacus mexicanus sn.lver -haired bat Lasionycteris noctivagans
pine grosbeak Pinicola enucleator big brown bat Eple.s:cus ﬁ‘S?l‘-‘:
gray-crowned rosy finch  Leucosticte tephrocotis red bat Lasx.ums bf”"“"’

pine siskin Carduelis pinus hoary bat _ Lasiurus cinereus )
American goldfinch Carduelis tristis Tovt'nsends big-eared bat  Plecotus townsendii
lesser goldfinch Carduelis psaltria pallid bat . Antrozous pallidus

red crossbill Loxia curvirostra B.razilian free-tailed bat  Tadarida brasilienses
green-tailed towhee Pipilo chlorurus pika ' Ochf)lona {mnceps .
rufous-sided towhee Pipilo erythropthalmus pygmy rabbit Sylvilagus idahdensis
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'MAMMALS MAMMALS
English Name Scientific Name English Name Scientific Name
Nuttall’s cottontail Sylvilagus nuttallii brush mouse Peromyscus boylii
snowshoe hare Lepus americanus pinon mouse Peromyscus truei
white-tailed jack rabbit  Lepus townsendii northern grasshopper Onychomys leucogaster
o o . . mouse
black—ta.lled Jack rabbit  Lepus e:'allj'o?nfcus desert woodrat Neotoma lepida
least cln;.)munlf Eutamz.as minimus dusky-footed woodrat Neotoma fuscipes
yellow-pm.e chipmunk Eutamz.as amoenus bushy-tailed woodrat Neotoma cinerea
Allen’s cm? munk Eutarmias sene"x . montane vole Microtus montanus
yel!ow~b.elhcd marmot  Mamota fi avivenins long-tailed vole Microtus longicaudus
w’;‘;ﬁ}ggfd antelope A';'e'::aofg;"" Ophilus sagebrush vole Lagurus cuntatus
Townsend’s ground squir-  Spermophilus townsendii muskrat Ondatra zibethicus
rel house mouse Mus musculus
Belding’s ground squirrel = Spermophilus beldingi western jumping mouse  Zapus princeps
Ce:lé{omia ground squir-  Spermophilus beecheyi porcupine Erethizon dorsatum
golden-mantled ground Spermophilus lateralus coyote Canis Iamfns
squirrel gray fox Urocyon cinereoargenteus
western gray squirrel Sciurus griseus black bear Ursus americanus
Douglas squirrel Tamiasciurus douglasii raccoon Procyon lotor
northern flying squirrel  Glaucomys sabrinus fisher Martes pennanti
Botta’s pocket gopher Thomomys bottae pine marten Martes americana
northern pocket gopher  Thomomys talpoides ermine Emustela erminea
mountain pocket gopher  Thomomys monticola long-tailed weasel Mustela frenata
little pocket mouse Perognathus longimembris mink Mustela vison
Great Basin pocket Perognathus parvus wolverine Gulo gulo
mouse badger Taxidea taxus
dark kangaroo mouse Mi’f!r%?'cpe%%‘zg; s western spotted skunk  Spilogale gracilis
Ord’s kangaroo rat Didpodomys ordii sfriped skunk Mephitis mephitis
chisel-toothed kangaroo  Dipodomys microps river otter Lutra canadensis
rat mountain lion Felis concolor
Heermann’s kangaroo rat  Dipodomys heenmanni bobcat Felis rufus
beaver Castor canadensis horse Equus equus
western harvest mouse Reithrodontomys elk (wapiti) Cervus elaphus
megalotis ) mule deer Odocoileus hemionus
deer mouse Peromyscus maniculatus . .
. pronghorn Antilocapra americana
canyon mouse Peromyscus crinitus

Wildlife and Fish on the Modoc National Forest



Digitized by GOOS[Q



Digitized by GOOS[@



Digitized by GOOS[@



Appendix L
Mule Deer Forage Requirements

Introduction

During the carly phases of Land Management Planning

on the Modoc National Forest, the allocation of forage
surfaced as a public issue. Cattle and sheep permittees
rely on forage from the Forest to seasonally graze live-
stock, while many Forest users are interested in maintain-
ing or increasing numbers of deer and pronghorn. In
addition, the Forest is required to maintain a herd of
about 305 wild horses. Therefore, the public is concerned
about the manner in which the

were browsers, they seldom competed for the same
forage.

Studies (Dasmann 1949, Salwasser 1979, Bertram and
Ashcraft 1981, Walmo 1981) of deer forage require-
ments over the last three decades have shown that the
diets of cattle and deer substantially overlap. Direct
competition can occur unless specific allocations are
made for deer. As deer consume large amounts of
grasses and forbs, so livestock use browse species such

as bitterbrush. This degree of

Forest allocates forage.

In the past, forage alloca-
tions were generally deter-
mined only on important deer
areas such as winter ranges.
The Interstate deer winter
range, for example, was seri-

ously overgrazed by both cat-
tle and deer during the 1940’s <7
and 1950’s (Interstate Deer Fu

Herd Technical Committee
1947). The Forest began allo- .
cating forage between cattle
and deer to bring utilization
within limits. Livestock num-
bers were reduced and deer ¢
harvest was increased.

Forage allocation on most ",

. Sy [P
Ny . b : i
Hah _ '#ﬂ“‘,“"‘ih
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A,

overlap is particularly signifi-
cant in riparian zones, fawning
areas, migration routes, hold-
ing areas, and winter ranges.

In order to clarify the issue
of forage allocation, the For-
est converted the forage re-
. quirements of deer,
"N pronghorn, wild horses, cattle
and sheep to a common, mea-
surable unit - the Animal Unit
Month (AUM)!. Standardiz-
ing forage requirements en-
ables the Forest to estimate
total demand from the finite

;Y capability of various vegeta-

tion and soil productivity
types. It also allows the Forest
to estimate the effects on for-

of the Forest was based on

range analyses which esti-

mated forage production and livestock capacities. Orig-
inal estimates of capacity have been adjusted on many
allotments to reflect use that can be supported by the soil
and vegetation. However, on numerous allotments for-
age resources are already over-allocated to livestock, but
livestock numbers have not been reduced. On other
allotments, livestock numbers have been reduced to
meet estimated forage production, but with no allow-
ances for deer or other species. Few range analyses
considered the forage requirements of deer. It was gen-
erally thought that because cattle were grazers and deer

age utilization when livestock

numbers or seasons increase,
or when deer populations increase.

Cattle, sheep and horse forage requirements are well
known and documented. Although pronghorn and deer
forage requirements have been documented through
numerous studies, these requirements have not been
determined previously for Forest herds or individual
allotments.

Conversion of deer and pronghorn forage require-
ments to AUMs which are comparable with livestock is

1 One AUM is equal to 1,000 pounds of air dry forage. If daily or monthly forage consumption rates of animals are known, direct compari-

sons can be made between competing forage users.

Mule Deer Forage Requirements



complicated because their diets do not completely over-
lap; and many plant species eaten by deer or livestock
are not measured as part of the forage base. Variations
in diet must be considered when comparing deer and
pronghorn and livestock AUMs.

This appendix presents the rationale and methodol-
ogy for converting deer forage requirements to AUMs
and comparing them to livestock requirements. (Prong-
horn forage needs are presented in the Wildlife AMS in
the Forest planning records.)

Because of the broad scope of this analysis, the con-
clusions drawn must be viewed in general terms. The
purpose of our forage allocation analysis is to identify
the potential for conflict between livestock and deer.
Further validation of the model and site-specific forage
allocations will be required at the allotment manage-

ment planning level.

Site-specific data does not exist locally to make pre-
cise predictions of forage availability and diet overlap.
The potential for forage conflicts between livestock and
deer takes the following into consideration:

- Deer forage selectivity. It may take much more than
a minimal forage allocation to insure that deer re-
quirements are met. Although assumptions in the
model may be conservative, they should be used as a
safeguard to insure needs for deer are met.

- The model is viewed as a tool to compare relative
differences in alternatives, and the resulting impacts
on deer. Assumptions in any model are open to de-
bate. The main purpose of the model was to identify
limiting factors for deer, and to show how each alter-
native addresses this issue.

- Until a more refined model is developed that un-
dergoes peer review, this model should be used as a
baseline approximation of deer forage needs.

- Specific forage allocation concerns will be addressed
at the allotment management plan level.

Methodology

The daily deer forage requirement was estimated
using several factors: (1) the average weight of an indi-
vidual deer; (2) the average daily consumption of forage
for each season, expressed in percentage of body weight
and total pounds consumed; (3) the extent of dietary
overlap for each season converted to a daily forage
consumption rate expressed in pounds; and (4) the sea-
sonal range of each allotment in order to apply the
specific consumption rate for the major season of use.

L-2

Average Deer Weight

The average weight of a mule deer is 163 pounds for
males and 130 pounds for females (bled carcass weight)
(Anderson 1981). Based on an average sex ratio of 20
bucks per 100 does, or 17% males and 83% females in
deer herds on the Forest, the average weight used in this
analysis is 135 pounds.

Total Daily Forage Consumption Rates

Daily forage consumption rates vary depending on
the condition of vegetation and seasonal needs. Studies
on forage intake indicate three trends in consumption:
(1) high intake during spring and summer due to succu-
lent vegetation; (2) reduced intake during fall; and (3)
maintenance levels during winter. Brown (1961), Hill
(1966), Lyons (1968), and Short (1981) presented aver-
age upper limits on forage consumption from five to
seven pounds (during spring and summer), or 4.5% of
body weight for an average 135-pound deer. The average
lower limit on forage consumption presented by these
authors was four pounds (during winter), or 3% of body
weight. Fall consumption rates were extrapolated to 4.7
pounds, or 3.5% of body weight.

Dietary Overlap and Adjusted Forage Consumption
Rates

Grasses, forbs and bitterbrush are important to the
diets of both livestock and deer. They are the only vege-
tation types that were used to calculate total forage
production and livestock capacities on grazing allot-
ments. Although deer and livestock consume other
shrubs, such as mountain mahogany, Prunus sp.,
Ceanothus sp., and snowberry, these plants were not
used to estimate total allotment capacities.

The extent of dietary overlap between cattle and deer
was based on studies of the Interstate herd by Salwasser
(1979) and Leach (1956) and on average diets from all
Rocky Mountain mule deer studies (Wallmo and
Regelin 1981). Salwasser (1979) found that on herd
ranges with limited or decadent browse species, grass
and forb vegetation comprised 85% overlap in the diet;
on ranges with young or abundant browse species, grass
and forb vegetation comprised only 45% of overlap in
the diet.

The finding compared favorably with the 65% grass
and forb component presented by Wallmo and Regelin
(1981), which is an average of all mule deer ranges.
Based on these figures each deer requires three pounds
of forage on range with high quantities of young browse
plants and five pounds of forage on range with decadent,
low frequency or less palatable browse plants. However,
only two spring and summer range allotments on the
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Forest contain sufficient shrubs in suitable age classes to
use the three-pound forage rate. These allotments are
within the Scarface Burn.

On fall range, herbaceous material and bitterbrush
amount to 82% of the total forage consumed by deer
(Leach 1956), or four pounds per day. The remaining
18% of the diet is comprised of curlleaf mahogany,
squaw carpet, and snowbrush.

On winter ranges (January through March), grasses,
forbs, and bitterbrush comprise 70% of the diet, or three
pounds per day. Grasses (both dry and green) comprise
the majority of this overlap, with bitterbrush represent-
ing only 10% of the diet. During winter, deer consume
large amounts of juniper and big sagebrush, and supple-
ment with grasses. During severe winters with deep or
crusted snow, juniper and big sagebrush may be the sole
items in the diet; however, this represents a starvation
diet with heavy deer losses (Leach 1956).

Adjusted forage consumption rates indicate base for-
age needs of 6.5 deer per AUM or .16 AUM per deer.

Seasonal Ranges on Each Allotment

The seasonal deer range for each allotment or portion
of each allotment was determined. Only Doublehead

Mule Deer Forage Requirements

and Devil’s Garden Districts had allotments clearly de-
fined as either winter or fall deer ranges. Only where
seasonal use overlapped, deer occurrence and seasonal
use were proportioned.

Total deer numbers and months of use were multi-
plied by the adjusted forage consumption rates for a
particular season of use to determine total deer AUM
needs for each herd. Population estimates for each dcer
herd were determined from data provided by Doug
Thayer, CDFG. Population estimates are derived from
population models which utilize historical herd size,
buck/doe ratios, annual fawn production and recruit-
ment, and mortality from hunting and natural causes.
Spring herd size was used in all population and AUM
calculations. On allotments or seasonal ranges encom-
passing large parcels not administered by the Forest,
seasonal deer populations and use were reduced to only
that which occurs on the Forest.

After determining total AUM requirements for all
seasonal ranges of each deer herd, weighted avcrage
AUM requirements for deer in each herd were estab-
lished (Table L-1). AUM requirements were used to
model deer herd population trends and forage alloca-
tions in FORPLAN.



Table L - 1. Forage Requirements and Deer Population Estimates on the Modoc National
Forest. (1983)

 Deer Herd Season of Use Currentl)é.er' ' Forest Deer ngm
i Sgaspnal Rapge (Months) Numbers Herd Goal f,'(_;AUMs) c:
Interstate
Westside
Fall Transition Range 2.0 (Nov-Dec) 5000 (M)b 1538
120 (year-round) 250 (R)® _462
2000
Winter Range 3.5 (Jan-April) 5000 (M) 2692
Spring Transition 15 (April-May) 5000 (M) 1154
Range
Eastside
Transition Range 3.5 (Nov-Decand | 2200 (M) 1185
April-May)
12.0 (year-round) 500 (R) 923
2108
Winter Range 3.5 (Jan-April) 200 (M) 1184
120 (year-round) 250 (R) _462
1646
Total _ 8200°¢ 10000 | 900 | - 12

®R = Resident; M = Migratory

4 Total deer numbers

* Doug Thayer, California Department of Fish and Game
Mike Ross, Modoc National Forest
Estimates made 12/29/82 and 1/6/83

€ AUM = 1000 Ibs. of grasses, forbs, and bitterbrush; 6.5 deer/AUM

Mule Deer Forage Requirements
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Table L - 1. Forage Requirements and Deer Population Estimates on the Modoc National
Forest. (1983) (Continued)

Summer Range

Transition Range

Winter Range

Glass Mountain

6.0 (June-Nov)

3.0 (Apr-May
andNov-Dec)
3.0 (Jan-Mar)

5500-1100 (pwt land)
= 4400 (M)
5500 (M)

5500-550 (Lava Beds)

___=4950M) _

Warner Mountain
Summer Range

Winter Range

6.0

6.0

6500 + 700 (E. Lassen)
= 7200 (M)

7200-3810 (pvt land)
= 3390 (M)

Total SEEEE I

oot SNSRI g

Adin
Summer Range

Winter Range

6.0

6.0

3000 + 1300(W.Lassen)
= 4300-1075 (pvt land)
= 3225 (M)
4300-2580 (pvt land)
= 1720 (M)

i 32284

Total for all Deer Herds

24,125

36,100

4 Total deer numbers

* Doug Thayer, California Department of Fish and Game
Mike Ross, Modoc National Forest
Estimates made 12/29/82 and 1/6/83

®R = Resident; M = Migratory

€ AUM = 1000 Ibs. of grasses, forbs, and bitterbrush; 6.5 deer/AUM

Mule Deer Forage Requirements
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Appendix M
Wildlife Habitat Relationship (WHR) Seral Stages

~ 'WHR Seral Age Group L
 Stage Code Seral Stage (Years) Gengral Descnpﬁog o
. Plantations with tree seedlings and highly vari-
1(PL) Grass/forb/seedlings <10 able amounts of grasses, forbs and shrubs.
. Mixed or pure stands of shrubs, tree saplings
2 Shrub/sapling/pole 20-50 1 to 11 inches DBH.
Trees in the 11-24"DBH size range; <40%
3a Small tree 60-130 tree canopy, typically with a shrub understory.
Trees in the 11-24" DBH size range; >40%
3b/c Small tree 60-130 tree canopy, typically wnt.h varying amounts of
shrub understory, lessening as canopy cover-
age increases.
4a Medium to large tree 140-180 Mature staqd of tre:es >24"DBH; < 40% tree
canopy, typically with a shrub understory.
Mature stand of trees >24" DBH; >40% tree
ab/c Medium to large tree 140-180 canopy, typically with varying amounts of
shrub understory, lessening as canopy cover-
age increases.

190-270 + Same as above, canopy cover is 40-70%, and
4b-old growth Medium to large tree  , " the stand is older to provide old growth deca-
("old growth") 4

ence.

190-270 + Same as above, except canopy is >70%, and

4c-old growth Medium to large tree " the stand is older to provide old growth deca-
("old growth") dence

Wildlife Habitat Relationship Seral Stages M-1
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Appendix N
Potential Special Interest Areas

Dismal Swamp Special
Interest Botanical Area

Dismal Swamp is a riparian community complexlocated

inthe northern Warner Mountains, near the Oregon state
line. Dismal Swamp will be evaluated for potential SIA
designation during Forest Plan implementation.

Biological Setting

Dismal Swamp is a high montane (7,000 feet) freshwa-
ter marsh which drains via Dismal Creek into Big Valley,
Oregon. Woody vegetation of the area is characterized
by stands of aspen, lodgepole pine, and riparian shrubs,
including Salix lemmoni, Salix eastwoodii, Salix boothii,
Betula glandulosa, and Kalmia polifolia. Herbaceous ri-
parian vegetation is dominated by stands of Veratrum
califomicum, Carex vesicaria, Carex aquatilis and others.

Several Holland vegetation types are represented, in-
cluding Wet Montane Mcadow, Aspen Riparian Forest,
zonal Riparian Forest, Great Basin Sagebrush Artemisia
tridentata vaseyana, and Transinontane Freshwater
Marsh. Lodgepole pine stands south of Dismal Swamp
are largely undisturbed. Much of the marsh area is inun-
dated 4-5 inches deep during the summer months. Dismal
Swamp averages 7 feet of snow annually. A high water
table in the area is due largely to beaver activities.

Betula glandulosa

Betula glandulosa (bog birch) is a low-growing (1-2
meters) shrub in the birch family. The twigs are warty and
glandular, hence its name. Betula glandulosa is distrib-
uted from Alaska through eastern Washington and Ore-
gon. Its habitat is high elevation (> 7,000 feet) stream
banks, and the margins of marshes, lakes and bogs. The
shrub is considered rare in California. The Warner
Mountains are probably the southernmost extension of
the shrub’s known range. Dismal Swamp contains unusu-
ally vigorous specimens.

Potential Special Interest Areas

Sites on the National Register
of Historic Places

The following cultural resource sites are listed in the
National Register of Historic Places and are potential
candidates for Cultural Resource Special Interest Areas.

Anklin Village Archaeological Site

The Anklin Village archaeological site (FS-05-09-55-
148; 4-Mod-678) is less than 10 acres and is situated about
five miles west of Canby in Modoc County.

Cultural and Historical Information

The site appears to have three clearly differentiated
areas of activity. Area 1, located in the northern portion
of the site, consists of five large rock ring structural
remains in a cluster, with five closely associated smaller
rock ring structures and two peripheral small rock ring
structures. In addition, the bulk of associated flake scat-
ter (chipping evidence) is present around Area 1.

Area 2, in the central portion of the site, consists of
two small rock ring structures and one stacked rock cairn
(rock stack), with no associated flake scatter. Area 3, in
the southern area, consists of four hunting blinds. One is
constructed partly of juniper wood, which is very unusual
because of its state of preservation.

This site probably was a semi-permanent seasonal
village. The large rock ring structural remains may have
been foundations for a brush and/or thatch covered
wood-framed, half-dome house structure. The small as-
sociated rock rings may represent foundations for stor-
age huts or sweat houses. The four hunting blinds, near a
lava rim edge and removed from the main area of rock
rings, probably concealed individual hunters waiting for
game.



Artifacts associated with the main cluster of rock rings
are evidence of such activities as stone tool manufactur-
ing, butchering game, cooking and grinding plant food
between c. A.D. 500 and the early 1800’s. The Astariwawi
band of the Pit River (Achomawi) Indians historically
occupied the area.

Geological and Biological Setting

Anklin Village is located on a westward-dipping slope
of the Devil’s Garden Lava Platform facing a downward
trough to the southwest. The site rests on Pleistocene
basalts which form a ten-foot bluff at its western margins.
It lies at the ecotone between juniper woodland and
juniper-pine forest. Vegetation includes juniper, pine,
sagebrush, rabbitbrush, epos, and annual bunch grasses.
A variety of wildlife is found in the area. An abundant
perennial spring of excellent quality flows nearby.

Black Cow Spring

The Black Cow Spring archaeological site (FS-05-09-
55-115; 4-Mod-656) is less than 5 acres and is located
about six miles west of Canby in Modoc County.

Cultural and Historical Information

Black Cow Spring may have been a temporary camp-
ing location associated with prehistoric hunting activities.
Physical evidence consists of a surface scatter of obsidian
flakes and chipped stone tools, such as projectile (arrow
and dart) points, knives, a drill and utilized flakes (waste
flakes which show evidence of scraping or cutting). The
projectile point styles suggest a prehistoric occupation
and use of the site from c. A.D. 500 to the early 1800’s.
The Astariwawi band of the Pit River (Achomawi) Indi-
ans historically occupied this area.

Geological and Biological Setting

Black Cow Spring is located on a westward-dipping
slope of the Devil’'s Garden Lava Platform on a slight rise
formed by thin soils overlying Pleistocene basalts. The

site lies near the ecotone between juniper woodland and

juniper-pine forest. Vegetation includes juniper, pine,
sagebrush, rabbitbrush, epos, and annual grasses. A va-
riety of wildlife is found in the area. A seasonal spring
flows nearby.

Cuppy Cave

Cuppy Cave archaeological site (FS-05-09-55-74; 4-
Mod-357) is less than 5 acres and is located about 7 miles
WSW of Canby in Modoc County.

Cultural and Historical Information

Cuppy Cave is one of the few known caves containing
an archaeological deposit in this area of California, and
one of the few to have been scientifically investigated.

N-2

During the course of the archaeological investigation of
this site, a fire area with associated projectile points was
discovered. Burned wood samples were radiocarbon (C-
14) dated to 1780 * 100 years Before Present (that is,
before A.D. 1950, the date fixed as “Present” for the C-14
dating method), which is approximately A.D. 170. If the
association of the arrow points with this feature is the
result of prehistoric activity, then the C-14 date of A.D.
170 marks one of the carliest occurrences of arrow points
and, by inference, uses of the bow and arrow in northern
California.

Cuppy Cave may represent a seasonally occupied
camping location used by the prehistoric ancestors of the
Astariwawi band of the Pit River (Achomawi) Indians.

Geological and Biological Setting

The cave area is situated in the Pit River canyon in a
semi-mountainous area of Tertiary pyroclastic and an-
desitic rock, near a contact zone with the Devil’s Garden
Lava Platform. Lying at the base of a 200-foot shear wall
of ignimbrite outcrop, the cave has one deep chamber
protruding nearly 60 feet into the cliff, with an overhang
rockshelter over 70 feet wide by about 16 feet deep. The
site lies in an ecotone of juniper woodland-coniferous
forest and riparian zones. Vegetation includes juniper,
pine, sagebrush, rabbitbrush, and annual grasses. A vari-
ety of wildlife inhabits the area.

Mildred Ann Site

The Mildred Ann archaeological site (FS-05-09-55-
109; 4-Mod-650) is less than 5 acres, and is located about
5 miles west of Canby in Modoc County.

Cultural and Historical Information

The Mildred Ann site may have been a temporary
habitation site where prehistoric people processed plant
food. It contains the remains of one possible pit house
(circular depression) and both ground- and chipped-
stone tools. Ground-stone tools include a mortar, a mano
(a hand-grinding stone used on a metate) and several
millingstone (metate) fragments. Chipped-stone tools in-
clude projectile point fragments, and scraping and cutt-
ing tools, plus waste flakes created by making stone tools.
This site may have been used and occupied before c. A.D.
500 until the early 1800’s. The Astariwawi band of the Pit
River (Achomawi) Indians historically occupied this
area.

Geological and Biological Setting

Mildred Ann site occupies a low knoll, projecting into
and overlooking an ephemeral spring. It lies on develop-
ing soil derived in place from underlying Miocene basalts
on the southern edge of the Devil’s Garden Lava Plat-
form. The site lies in the ecotone between juniper wood-

Potential Special Interest Areas



land and juniper-pine forest. Vegetation includes juni-
per, pine, sagebrush, rabbitbrush, epos and annual bunch
grasses. A variety of wildlife inhabits the arca. An ephem-
eral spring is located adjacent to the site.

Seven Mile Flat Site

The Seven Mile Flat archaeological site (FS-05-09-55-
123; 4-Mod-661) is less than 5 acres and is located about
8 miles NW of Canby in Modoc County.

Cultural and Historical Information

The Seven Mile Flat site may have been a seasonal
base camp (habitation) site associated with prehistoric
hunting and gathering activities. It contains the remains
of four faint rock rings, foundation stones for half-dome,
wood-frame temporary shelters. Additionally, there ap-
pears to be one rock-lined fire pit or earth oven and
several bedrock millingstones. Chipped-stone tools in-
clude projectile points and cutting and scraping tools,
plus waste flakes from making stone tools. Projectile
point styles indicate a time range from c. 2000 B.C. to the
carly 1800’s. The Astariwawi and/or Atwamsini bands of
the Pit River (Achomawi) Indians historically occupied
this area.

Geological and Biological Setting

Seven Mile Flat site lies on a partially exposed surface
of Miocene volcanic basalts on the northeastern margin
of a down-warped trough of the Devil's Garden Lava
Platform. A shallow rocky soil covers portions of the site.
The site is situated within an ecotone of the Great Basin
shrub-grass and juniper-pine forest. Vegetation includes
juniper, pine, mountain mahogany, sagebrush,
rabbitbrush, epos, and annual bunch grasses. An adja-
cent flat contains an ephemeral spring and drainage for
a scasonal water source.

Skull Ridge
The Skull Ridge archaeological site (FS-05-09-55-124;

4-Mo0d-662) is less than 5 acres and is located about 6
miles west of Canby in Modoc County.

Potential Special Interest Areas

Cultural and Historical Information

The Skull Ridge site may have been a temporary hab-
itation and food processing site associated with prehis-
toric hunting and gathering. It contains the remains of
one house structure and a boulder metate, plus numerous
chipped stone artifacts. Projectile point fragments found
at the site suggest a date between c. A.D. 500 to the early
1800’s. The Astariwawi band of the Pit River
(Achomawi) Indians historically occupied this area.

Geological and Biological Setting

The Skull Ridge site is located on a westward-dipping
slope of the Devil's Garden Lava Platform, on a slight rise
formed by thin soils overlying Pleistocene basalts. The
site lies near the ecotone between juniper woodland and
juniper-pine forest. Vegetation includes juniper, pine,
sagebrush, rabbitbrush, epos, and annual grasses. A va-
riety of wildlife inhabits the area. A seasonal spring flows
nearby.

Skull Spring

The Skull Spring archaeological site (FS-05-09-55-01
4-Mod-619) is less than 5 acres and is located about 6
miles west of Canby in Modoc County.

Cultural and Historical Information

The Skull Spring site may have been a temporary camp
site associated with prehistoric hunting activities. It con-
tains some chipped stone tools and waste flakes from
their manufacture. The tools indicate prehistoric hunting
and gathering activities. These materials most likely rep-
resent prehistoric use of the site dating back to at least
A.D. 500. The Astariwawi band of the Pit River
(Achomawi) Indians historically occupied this area.

Geological and Biological Setting

Skull Spring site is located on a westward-dipping
slope of the Devil’s Garden Lava Platform, on a slight rise
formed by a thin, rocky soil deposit overlying Pleistocene
basalts. The site lies near the ecotone between juniper
woodland and juniper-pine forest. Vegetation includes
juniper, pine, sagebrush, rabbitbrush, epos, and annual
grasses. A variety of wildlife and a seasonal spring are
found in the area.



Potentially Eligible Sites to the National
Register of Historic Places

Candidates for nomination to the National Regxster of
Historic Places and potential Cultural Resource Special
Interest Areas are:

Big Sand Butte: Modoc War and Archaeological Dis-
trict (4,160 acres)

This area of rough lava flows, dominated by the Big
Sand Butte cinder cone, was the scene of one Modoc
Indian and two U.S. Army cacampments in May 1873,
during the closing wecks of the Modoc War. Lava rock
fortifications still rcmain, as well 2s more thxa 50 prehis-
toric archacological sites, spanning from at least 2000
B.C. to the mid-1800’s. The area is situated east of the SE
corner of the Lava Beds National Monument.

Fairchild Swamp Archaeological District (640 acres)

.This area contains morc than 20 prehistoric archaeo-
logical sites, including petroglyph (drawings pecked into
arock face) panels. These sites date from c. 2000 B.C. to
the mid-1800’s. Collectively, these archaeological sites
may yield valuable information on prehistoric life styles
adapted to a seasonal wetlands environment. This area is
located on the Devil’s Garden Ranger District about 25
miles NW of Alturas.

High Grade Mining District (maximum area 19,760
acres)

The District contains an estimated 200 locations with
cabins, stamp mills, mines, prospect pits, water ditches,
tailings, trash dumps and other evidence of Modoc
County’s early 20th century Gold Rush. The mining ghost
towns of High Grade and Branley are also located in this
areca. Mining activities occurred between 1906 and the
1930’s. The District lies high in the north Warner Moun-
tains,

Battle of Dry Lake: Modoc War and Archaeological
l[:is‘tll)-ict (1,830 acres - about 780 of which are private
n

Also known as the Battle of Sorass Lake, this incident
took place during the early morning hours of May 10,
1873, when Modoc warriors attacked Captain
Hasbrouck’s encampment. From this engagement the

Modocs retreated to the vicinity of Big Sand Butte. Also
within the District area are over 30 prehistoric archaco-
logical sites which date from c. 2000 B.C. to the mid-
1800’s.

Battle of Scorpion Point: Modoc War and Archaeolog-
ical District (1,320 acres)

Scorpion Point was the site of an army encampment
April-May 1873, during the Modoc War. Nearby the
Modoc Indians attacked an army wagon train on May 7,
1873. Also within the general area are over 30 prehistoric
and historic archaeological sites, dating from c. 2000 B.C.
to the mid-1800’s. This area is situated on the southern
shoreline of Tule Lake east of the Lava Beds National
Monument.

Captain Jack’s Capture Site: Modoc War and Ar-
chaeological District (960 acres)

At this location on Willow Creek, east of the Clear
Lake Reservoir, Modoc leader Captain Jack surren-
dered on June 1, 1873, thus ending the Modoc War. A
small cave is the traditional last refuge of Captain Jack.
Over 20 prehistoric and historic archaeological sites in
the area date from c. 2000 B.C. to the mid-1800’s.

Boles Creek Rock Art District (320 acres)

This canyon setting, east of Clear Lake Reservoir on
the Devil’s Garden Ranger District contains more than
100 individual panels of prehistoric petroglyphs. These
drawings are fairly typical of the prehistoric style known
as Great Basin. It contains primarily abstract geometric
and wavy designs with a few figures which resemble
hunians and animals. This rock art style may date from c.
1000 B.C. to A.D. 1500, and was probably done by the
ancestors of the historic Modoc Indians.

Blue Mountain Obsidian Quarry (640 acres)

This site is located near the center of the Devil’s
Garden Ranger District about 35 miles NW of Alturas.
It consists of a small cinder cone and obsidian vent, which
produced a unique obsidian with a grainy, bottle-glass
green appearance. It was used for making stone tools,
especially projectile points, for at least 5,000 years.
Quarry areas and remnants of prehistoric tool-making
activities are still visible.

Potential Special Interest Areas
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Appendix O

Identification of Lands Suitable for Timber Management

This appendix summarizes the process used to identify
capable, available, and suitable lands for timber manage-
ment. For more detailed data and information refer to
“Timber Capability, Availability, and Suitability on the
Modoc National Forest”, “Timber Suitability”, and “Pro-
cess Criteria: Delineation of Capability Areas and De-
velopinent of a Data Base Dictionary” in the Forest
planning files.

Timber Inventory Background

Color resource photographs (1:15,840) were used to
determine timber types — labels used to identify species,
size class, and density. Timber typing was limited to areas
with at least a 10% tree cover. Timber type delineations
were then planimetrically mapped on smaller scale
(1:24,000) quadrangle maps. For inventory purposes,
timber types were aggregated into timber strata com-
posed of Regional type, size, and density. For example,
white fir, or white fir with a second species was aggre-
gated into the Regional mixed conifer strata; and pon-
derosa pine, or ponderosa pine and incense-cedar were
aggregated into the pine strata. The following table shows
how timber typing size and density labels were aggre-
gated into Regional size and density classes!.

_ DENSITY

b 1 Net ,

1 PLP PLP PLG PLG
2 K} d 3r 3G 3G
3 3P 3P 3G 3G
4 4P 4P 4G 4G
5 4P 4P 4G 4G
v 6 - - - 6G
9 PLP PLP PLG PLG

“Sparse” and “poor” stocked stands were combined,
and “not adequate” and “good” stocked stands were

combined. Size classes 2 and 3 were combined and size
classes 4 and 5 were combined.

Regional strata were used to set up the sampling
scheme for the 1980 timber inventory.

Soil Resource Inventory and Soil Mapping
Units

The Soil Resource Inventory - Order 3 (SRI 3) iden-
tifies soil mapping units (SMUs) generally larger than 40
acres. SMUs consist of unique combinations of soils and
proportions of soils. A single specific soil type can occur
in more than one SMU, but will not be in the same
combination or proportion with other soils in different
SMUs. Some SMUs composed of several soils have soils
which are similar in productive potential. Other SMUs
are composed of soils with varying productive potential.
All soils within an SMU are inclusions; that is, soils are
not distinct from one another, and locations of soils
cannot be determined within an SMU. Information exists
only on the proportions of each soil within an SMU. (This
non-site-specific situation is similar to the aggregating of
timber types into Regional strata.)

Availability

The South Warner Wilderness and the Burnt Lava
Flow Special Interest Area are legally or administratively
withdrawn land from timber production. All other tim-
berlands are available for timber production.

Suitability

Two physical suitability tests complete the process of
identifying land suitable for timber production. The first
tests whether technology is available that will ensure
timber production, including harvesting, from the land
without irreversible resource damage to soil productivity
or watershed condition. The second tests whether rea-
sonable assurance exists that such lands can be ade-
quately restocked within 5 years after final harvest.

On the Modoc National Forest, no areas have been
identified that would be irreversibly damaged by timber

1 Definitions of Regional type, size, and density labels are in R-5 FSH 2409.21b Timber Management Plan Inventory Handbook.
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harvest, providing that Best Management Practices are
applied. Technologically, all available lands pass this first
test.

The criteria for determining adequate restocking and
guidelines for determining final harvest are found in FSM

1922.24(f):

When trees are cut to achicve timber production
objectives, the cuttings will be made in such a way as to
assure that lands can be adequately restocked within five
years after final harvest. Rescarch and experience indi-
cate that the harvest and regeneration practices planned
can be expected to result in adequate restocking. Ade-
quate restocking means that the cut area will contain the
minimum number, size, distribution, and species com-
position of regeneration as specified in regional silvicul-
tural guides attached to the Forest Plan for each forest
type. Five years after final harvest means five years after
clearcutting, five years after final overstory removal in
shelterwood cutting, five years after the seed tree re-
moval cut in seed tree cutting, or five years after selec-
tion cutting.

The minimum number of trees per acre for adequate
restocking was established in the Regional Guide by
forest type as follows:

- T vrram—

| T | Acepuaie

| Clam | Recommended ;. ncagion)
Ponderosa Pine 1 200 150
PonderosaPine i 200 125
PonderosaPine Il 150 100
PonderosaPine v 125 7
Red & White Fir All 300 200
Mixed Conifer All 200 150

The Forest identified 17,840 acres as land physically

unsuitable for adequate restocking 5 years after final

harvest. According to the soil inventory, 26,000 acres of
non-forested land was identified as potentially capable of
growing 20 cubic feet per acre. After field evaluation,
Forest timber staff found only 7,862 acres acceptable for
timber production. On the remaining 17,840 acres,
ground conditions showed no reasonable assurance of
tree stocking within five years.

Suitable timberland on this Forest (619,258 acres) is
separated into two categories:

Timberland Growing More Than 20 Cubic Feet Per
Acre Per Year (> 20 Lands)

This is land that can be managed for a full range of
silvicultural methods, either even-aged or uneven-aged
management. Harvests can be by group selection, clear-
cut, shelterwood, thinning, or single-tree selection. Over
435,000 ares are available to full or modified timber
management. Full timber management prescriptions re-
sult in optimum timber production in volume and value.
Modified timber management prescriptions are de-
signed to meet other resource outputs together with
timber outputs and result in reduced timber yields.

Timberiand Growing Less Than 20 Cubic Feet Per
Acre Per Year (<20 Lands)

Less productive but suitable timberlands are managed
separately from >201lands. Over 184,000 acres of timber-
lands contain large amounts of rock and inclusions of
better soils. Inclusions are too small to be mapped. The
largest area is about 60,000 acres, located in the Long Bell
area. This area is composed of fractured lava reefs. Other
< 201lands consist of a layer of shallow soils with high rock
content over old lava flows. Limited timber management
is practiced on these lands. That means harvesting is
nominal, occurring when sufficient understory trees are
present to replace what is removed. If all lands are har-
vested, estimated yield from <20 lands is approximately
4 MMBF, equivalent to 5% of the inventory on this land
per decade.

Separating >20 lands from <20 lands was based on
both soil and timber information. Since SMUs are larger
than timber types, vegetation within SMUs were used to
define inclusions of soils with different productive poten-
tials. SMUs were ranked by their apparent productive
potential by the Soil Scientist. This ranking system sepa-
rated sparsely stocked timber located on deep soils
(which could be more fully stocked) from sparsely
stocked timber located on shallow rocky soils (which are
as well stocked as possible).

SMUs are aggregations of 2-3 major soil types. The
Soil Scientist grouped SMU:s into three productivity cat-
egories. SMU:s in Group 1 were productive soils. Group
2 SMUs were soil complexes with both productive and
less productive soils. Group 3 SMUs were soils of low
productive potential and distinguishable as shallow soils
not capable of producing > 20 cubic feet of wood growth
per acre per year. The exception in group 3 was timber
strata with good stocking; these lands were considered
>20 lands.

Identification of Lands Suitable for Timber Management



Group 2 SMUs posed the most difficult to separate
>20 lands from <20 lands. Again, when stocking was
good (G), the land was considered >20 lands. Field
cvaluations showed that some poorly stocked timber-
lands, however, were a mixture of >20 lands and <20
lands. To correct this problem, the ratio of poor to
sparsely stocked stands was used to distinguish >20
lands from <20 lands. Since poor and sparsely stocked
stands had been aggregated in the Forest data base, the

Identification of Lands Suitable for Timber Management

original timber type data was used to supply ratios for
cach strata. The problem caused by aggregating the two
density classes was not discovered until after the Forest
data base was complete.

Note that full and modified timber management can
be applied only on >20 lands only, and limited timber
management can only be applied on <20lands. The <20
lands are regulated separately, and outputs are not co-
mingled with >20 lands outputs.
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Appendix P

Major Silvicultural Systems and Their Application

INTRODUCTION

This appendix describes the major silvicultural systems
used in land management planning for the Modoc Na-
tional Forest, and the advantages and disadvantages of
cach, considering both biological and managerial per-
spectives. However, almost all of the information in this
paper also applies to selecting an appropriate silvicul-
tural system for a particular stand.

Silvicultural systems are used to manage forest stands.
Asilvicultural system is a planned sequence of treatments
for controlling the species composition and structure of
the vegetation during the life of a stand. A stand is a
community of trees sufficiently uniform to be distinguish-
able as a silvicultural or management unit. Typically,
stand sizes vary from 5 to over 30 acres on most forest
lands. However, pine stands on the Devil's Garden Pla-
teau tend to be larger.

Management objectives for stands typically are com-
binations of forest products and amenities, e.g.: specific
amounts of livestock forage, water runoff, and wood
products; kinds of wildlife habitat; and specific scenic
view qualities. No single silvicultural system can produce
all desired combinations of products and amenities from
a particular stand, or from a national forest.

Forests are managed by using combinations of silvicul-
tural systems to achieve the forest management objec-
tives. All of the silvicultural systems discussed here are
used in the national forests in California. The combina-
tions vary greatly, depending on the characteristics of
local forest ecosystems and differing management objec-
tives.

Selection of the appropriate silvicultural systems oc-
curs at both the national forest land management plan-
ning level and ranger district project level. The forest’s
selection is based on a broad match of silvicultural sys-
tems with the overall planning objectives and ecological
characteristics of broadly-defined land classes. Examples
of land classes are: areas capable, available and suitable
for growing commercial wood products; streamside man-
agement zones; and raptor management areas. The
Modoc has further distinguished this land into and land
capable of greater than or less than 20 cu. ft. of wood
production per acre per year. At the ranger district,
project level selection of silvicultural systems is typically
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made by a certified silviculturist. Choices are based on
matching the attributes of the silvicultural systems with
specific management objectives and the ecological char-
acteristics for specific stands.

DESCRIPTIONS OF THE
SILVICULTURAL SYSTEMS

A silvicultural system for timber production typically
includes cutting trees, growing new trees, and controlling
competing plants. Cuttings are classified as regeneration
cuttings (those that help to replace stands), and interme-
diate cuttings (those that maintain or improve the char-
acter of existing stands).

Silvicultural systems are not just the creation of forest-
ers; rather, they are adaptations of natural occurrences.
Nature makes “regeneration cuttings” by means of fire,
insects, disease, wind, and other phenomena; by remov-
ing a single tree, a small group of trees, a stand, or
sometimes a whole forest.

Regeneration cuttings strongly influence stand char-
acteristics and management options. Therefore, the §
major silvicultural systems are named after them:
clearcutting, seed-tree, shelterwood, single-tree selec-
tion, and group selection. Each of these systems includes
regeneration cuttings to establish new tree seedlings or
sprouts, and intermediate cuttings to develop the desired
stand characteristics, such as species composition, spa-
tial distribution, and plant vigor.

The clearcutting, seed-tree, and shelterwood systems
are even-aged systems; which means that all of the trees
in the stand are approximately the same age for almost
all the life of the stand. The single-tree and group selec-
tion systems are uneven-aged systems; the trees in the
stand differ markedly in age, with at least three major age
classes present. Uneven-aged stands have no beginning
or end points in time.

Even-aged Systems

Clearcutting is the harvesting, in one operation, of all
merchantable trees in a stand or a larger area to help
establish a new even-aged stand. The new stand may be
created by natural processes such as seeding from trees
in adjacent stands, or by sprouting from the stumps or
roots of the cut trees. The new stand can also be created
by people through broadcast scattering of seeds, or by
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planting seeds or seedlings. In California, and the Modoc
specifically, clearcut stands are usually regenerated by

planting seedlings.

Clearcutting does not necessarily mean that all unmer-
chantable trees are removed. Where feasible, high-qual-
ity unmerchantable trees are saved to become part of the
new stand. A 1987 survey showed that on gentle terrain
in the national forests on the western slope of the Sierra
Nevada mountains, high-quality unmerchantable trees
are being retained on an average of 10 and 20% of the
acres being regenerated to ponderosa pine, and to red fir
or white fir, respectively.

The clearcutting silvicultural system is illustrated in
Figure P-1.

The shelterwood system (shown in Figure P-2) re-
quires leaving sufficient trees per acre (typically 10to 20),
during the regeneration cutting, to provide an environ-
ment that protects (shelters) the seedlings of a new even-
aged stand. Protection may be needed from excessive
moisture stress or frosts in some forest areas. The new
stand can be created by the natural or artificial processes
described above.

Regeneration under shelterwoods by planting seed-
lings is a common practice on national forest lands in the
Region and is planned on the Modoc. The shelterwood
trees are harvested following establishment of the seed-
lings of the new even-aged stand. The shelterwood system
is the second-most commonly used even-aged system on
national forest lands in Region 5, after the clearcutting
system. The shelterwood system is most commonly used
in stands where red or white fir are to be regenerated.

The seed-tree system (shown in Figure P-3) leaves 3
to 10 good seed-producing trees per acre during the
regeneration cutting. These trees produce the seed
needed to establish a new even-aged stand. Following
seedling establishment, the seed trees are harvested. This
system has seldom been used for intensive timber man-
agement on the national forest lands in Region 5. The
primary reasons were: frequent unreliability of natural
regeneration in the desired periods, invasion of cleared
lands by vegetation (particularly shrubs) undesirable for
full timber production, and the poor economics of har-
vesting the few seed trees after natural seedlings were
established.

Uneven-aged Systems

In the single-tree selection system (shown in Figure
P-4), each tree is evaluated for its contribution to the
desired characteristics of the uneven-aged stand. Regen-
cration and intermediate cuttings are usually done in one

P-2

operation. The desired seedlings or sprouts grow in the
spaces created by harvesting of individual trees.

Repeated selection cuttings, part of the single-tree
selection system, have been used frequently to manage
national forest lands, particularly in the Sierra Nevada
and Cascade Mountain Ranges. There has been a major
shift to using the clearcutting or shelterwood systems
over the last two decades. The primary reason is that the
selection cuttings caused significant understocking in
many stands, thereby reducing productivity. There are
many examples of poor selection cuttings in California
and on the Modoc (especially in ponderosa pinc) under
the guise of the single-tree selection system. High quality,
large trees were cut, leaving inferior, small trees. Genetic
principles were ignored, and many stands were left un-
derstocked, with slow-growing, small trees that are more
susceptible to attacks by insects and diseases. In these
situations, establishing a new even-aged stand typically is
the most efficient way of regaining desired productivity
levels and other stand qualities. The Timber AMS docu-
ments some adverse effects of past selection cutting on
the Forest. Particularly troubling are many miles of skid
trails and lands that are never closed because they are
needed for frequesnt entries to the same stand.

The group selection system harvests trees in groups of
less than 5 acres. The openings created in the stand
rescmble miniature clearcuts. The uneven-aged stand
consists of a mosaic of even-aged groups. Thus, the group
selcction system uses the principles of even-aged systems
described above to manage much smaller units of land.
Currently, the group selection system is used less [re-
quently than the single-tree selection system on the na-
tional forest lands in Region 5.

Even-aged systems are more practical than uneven-
aged systems for intensive management of wood prod-
ucts. The reasons are explained in the section below on
“Managerial Contrasts Among Forests and Stands Man-
aged by Various Silvicultural Systems.”

TIMBER YIELD AND REGULATION OF
FORESTS AND STANDS

Timber yield is the amount of wood that is harvested
periodically from a specified forest area. Thc maximum
yield allowed from a national forest for a planning period
(typically one decade), is called the allowable salc quan-
tity. By federal law, the allowable sale quantity gencrally
cannot exceed the long-term, sustained capacity of that
forest to grow wood. Within each national forcst, stands
are managed by silvicultural systems to achieve continu-
ous production of the allowable sale quantity.
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Clearcutting. Part of a mature
stand is cut, removing all trees. A
new stand arises from seeds of
surrounding trees or from sprouts
sent up by roots or stumps.
Seedlings may also be planted or
seeds broadcast. When the new
trees are well on their way in the
unobstructed light of the clearing, a
neighboring stand of mature trees is
cut in turn. (The illustration is from
The Secret Life of the Forest by
Richard M. Ketchum, ©1970 by
American Heritage Press, and is
used with the permission of
McGraw-Hill Book Company and
the Society of American Foresters.)

Shelterwood System. A mature
stand is partially cut, leaving some of
the better trees of desired species to
grow, cast seed, and provide shade
and perhaps other shelter for the
new stand. Usually more trees are
left per acre than in the seed-tree
system. These shelter trees will be
harvested after seedlings have
become established and no longer
need protection. (The illustration is
from The Secret Life of the Forest by
Richard M. Ketchum, ©1970 by
American Heritage Press, and is
used with the permission of
McGraw-Hill Book Company and
the Society of American Foresters.)

Major Silvicultural Systems

Figure P - 1. Clearcutting

Figure P - 2. Shelterwood System
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Figure P - 3. Seed-Tree System

Figure P - 4. Single-Tree Selection System

Seed-Tree System. The mature
stand is logged, but enough trees are
left to reseed the area. The seed
trees usually are large and valuable,
and may be harvested when they
have fulfilled their purpose. Like
clearcutting, the system favors
light-demanding species. (The
illustration is from The Secret Life of
the Forest by Richard M. Ketchum,
©1970 by American Heritage Press,
and is used with the permission of
McGraw-Hill Book Company and
the Society of American Foresters.)

Single-Tree Selection System. Cuts
are made more often than in other
systems, but since the entire stand is
never removed, appearances are
not much affected. Undesirable
trees are removed, overly dense
areas are thinned, and mature trees
are harvested during each cut.
Seedlings of shade-tolerant species
develop wherever they can find
room. The stand contains trees of
many ages. (The illustration is from
The Secret Life of the Forest by
Richard M. Ketchum, ©1970 by
American Heritage Press, and is
used with the permission of
McGraw-Hill Book Company and
the Society of American Foresters.)
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When this continuous production level is achieved, the
forest and stands are said to be “regulated”. Where the
single-tree selection or group selection silvicultural sys-
tems are used, each regulated stand would produce ap-
proximately the same yield from each harvest, which
would occur about every 20 years on the Modoc. The
period between entries has been extended from the 10-
year cutting cycle commonly used on other forests in
Region 5 to account for lower site quality and slower
growth. By contrast, where the even-aged systems are
used, yields from each harvest in a regulated stand would
not be equal, but the average yield for the Forest would
be the same.

The conversion of wild stands to regulated stands in
many of California’s forests has just begun. The goal of
regulation will take many decades to achieve. No major
forest in California has yet been regulated.

BIOLOGICAL CONTRASTS AMONG
FORESTS AND STANDS MANAGED BY
DIFFERENT SILVICULTURAL SYSTEMS !

Appearance

A forest managed by even-aged silvicultural systems
consists of a mosaic of even-aged stands. Every age class
would be represented in a regulated forest, and each age
class would be represented by approximately the same
number of stands. A regulated forest managed by the
group selection system would resemble forests managed
by the even-aged silvicultural systems; except that the
even-aged components (groups) would be much smaller
and more numerous. By contrast, each stand in a regu-
lated forest managed by the single-tree selection system
would have trees of many ages (perhaps all ages).

The oldest (or largest) trees in any managed forest
depend primarily on the management objectives, not on
the silvicultural systems. In particular, the amounts of
large- or old-growth to be produced or maintained de-
pend more on the willingness to forego yields than on the
kinds of silvicultural systems used to manage stands.

In the even-aged and group selection systems, all
stages of forest development are present in the forest;

1 The key biological contrasts are summarized in Table P-1.
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including grasses, forbs, shrubs, tree seedlings, and larger
trees. Each stage is represented by entire stands or
groups. By contrast, in the single-tree selection system
the areas dommated by small plants such as grasses,
forbs, or shrubs are commonly very small (for example,
less than one one-hundrcdth of an acre), but they occur
somewhere in every stand. In a regulated forest, the total
area occupied by each stage should be about the same,
regardless of the silvicultural system.

Even-aged and group selection systems favor plants
that can be readily established and which grow wcllin full
sunlight (shade-intolerant plants). These include grasses,
most forbs and shrubs, and many of the most valuable
commercial tree species, such as pondcrosa pine The
single-tree selection system favors plants that can be
readily established and grow well at low light levels
(shade-tolerant plants). Examples in California forests
arc many ferns; few grasses, forbs, and shrubs; many
non-commercial hardwood tree species; and a few com-
mercial conifer tree species, such as white fir and in-
cense-cedar.

However, on forest lands (such as on the Modoc)
where lack of soil moisture or other soil conditions cause
low plant densities, shading by trecs is greatly reduced.
There, shade-intolerant plants will persist if the single-
tree sclection system is used, However natural regenera-
tion of conifers rarely occurs in these stands, or occurs
very slowly.

Diversity of Plant Species

Species diversity depends on the biological and phys-
ical environments, how diversity is evaluated, and on how
the stands are managed under the various silvicultural
systems.

On moderate- to high-quality lands, stands managed
by the single-tree selection system shift toward shade-tol-
erant species. In California, many stands and forests
which were previously dominated by commercially more
valuable pine and Douglas fir now have large components
of less valuable tan oak, madrone, or white fir. This
process could reduce tree species diversity in such
stands, compared with management by other silvicultural
systems. The shift toward more shade-tolerant species
also means that the spccies diversity of plants near the



ground would eventually be lower in stands managed by
the single-tree selection system.

The species composition of commercial tree species
can increase or decrease during stand regeneration, de-
pending on the environmental conditions, availability of
natural seed, selection of species to be planted, and the
success of the plantings. If artificial regeneration fails in
stands with mixed species, the diversity in the naturally-
regenerated stand may be reduced significantly. Poten-
tial seed trees of some species could have been harvested,
or only certain species (for example, white fir) could
regenerate naturally under the brush that rapidly occu-
pies newly harvested areas.

If both artificial and natural regeneration fail, the
species diversity of commercial trees has been signifi-
cantly reduced. The risk of a complete regeneration fail-
ure is least for the single-tree selection system. There is
high probability of successful natural regeneration of all
species where openings are small, seed sources are pres-
ent, and ground environmental conditions are suitable
for tree seedling establishment. However, these factors
are not generally present on the Modoc. Many acres of
understocked pine on this Forest attest to the cumulative
effects of small regeneration failures after each selection
cut. The risk of loss of diversity in large openings can be
reduced by planting all appropriate species, or by desig-
nating appropriate seed trees or shelterwood trees of
mixed species.

Vertical Diversity

The vertical diversity in stands managed by the even-
aged or group selection systems can be quite limited.
Typically there is a single dominant layer of seedlings,
saplings, or larger trees. However, considerable diversity
exists in stands with larger trees because some trees are
taller and have fuller crowns than others. Full vertical
diversity still occurs over the forest, but not in each stand
or group. By contrast, in the single-tree selection system,
the vertical diversity within each stand should be much
greater. Seedlings, saplings, and trees in larger trce
classes should be seen from any point in the stand.

Tree Vigor

If the stands are well managed, tree and stand vigor
should be independent of silvicultural systems with three
exceptions. First, new seedlings in openings (particularly
shade-tolerant species such as red fir and white fir) are
heavily stressed by heat and lack of adequate water, until
they develop good root systems. These stresses often
cause heavy mortality (especially of natural seedlings, or
of low-quality or mishandled or poorly planted seedlings
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from nurseries). Second, seedlings in openings arc more
susceptible to damage or mortality from frosts, particu-
larly at high-elevation sites. Where seedling mortality
(even of high-quality, properly handled and planted nur-
sery seedlings) is expected to be excessive, use of the
single-tree selection, shelterwood, and group selection
(where groups are small) systems are favored. Third,
maintaining good vigor of small shade-intolerant species,
such as ponderosa pine, can be very difficult in stands
managed by the single-tree sclection system. To promote
vigor and growth of these trees, tree density may have to
be reduced, which can significantly reduce timber yields.

Many stands on national forest lands are severely
infected with certain root discases or dwarf mistletoes. It
is very difficult and costly to maintain or improve trce
vigor and productivity there if the single-tree selection
system were uscd. These root diseases and dwarfl mis-

tletoes infect other trees more easily when this system is
used.

Genetic Resources

Conservation of Genes

Genetic diversity is virtually unaffected when natural
or artificial regeneration of commercial tree species is
successful. (Successful artificial regeneration means that
appropriate procedures are used during sced collection
to ensure a large genetic diversity in the collected seed.)
However, if regeneration of a particular species were to
fail repeatedly over broad areas, genetic diversity would
be reduced. '

Quality of Genes

Where improperly applied, the single-tree selection
system can lead to “high-grading”, which in turn reduces
genetic quality for wood production. High grading is the
selective removal of the best trees (most rapidly growing,
largest, and most valuable for wood), so that most regen-
eration comes from seed produced by the lower-quality,
remaining trees.

The average genetic quality may be significantly low-
ered in a stand managed by the single-tree selection
system, because of higher rates of inbreeding. Some for-
est geneticists theorize that inbreeding should also in-
crease under the shelterwood or seed-tree systems.
Nearby trees of the same species usually are closely
related, and they can pollinate each other. The natural
seedlings should be cven more inbred. By contrast, arti-
ficial regeneration or natural regeneration from edges of
large openings reduces the probability of significant in-
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breeding. Large openings facilitate pollen movement
from more distant, less closely related trees.

Productivity

Scientific long-term comparisons of wood production
using various silvicultural systems have not been made
anywhere in the world. This comparison will be possible
many decades from now at Blodgett Forest, a University

of California research facility. Theoretically, the total
biological productivity (biomass) may be greatest for
stands managed by the single-tree selection system. This
is because of more continuous tree cover, compared to
the other systems. However, merchantable stand growth
and timber yields may not be higher for the single-tree
selection system. Merchantable yields are strongly influ-
enced by managerial factors.

able P - 1. Major Silvicultural Systems by Principal Biological Attributes

"' Group  Single-Tree
- Selection  Selection

Appearance

Diversity of tree sizes in a stand:

- Vertical

-Horizontal

Number of openings in a forest':

—Larger than 2 acres

-1/10th to 2 acres

—Smaller than 1/10th acre

Potential for conserving or improving plant
species diversity in a stand

Genetics

Resistance to inbreeding effects
Resistance to degradation by “high-grading”
Potential for conserving genes in a forest?
Productivity

Potential for producing biomass
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O o0oo0o

Ois Good, Excellent, or Many
t is Moderate or Few
M is Poor or None

3 Assumes no major fires; otherwise “Poor”.

! Exclusive of roads and natural openings such as meadows or rock outcrops.
2 Assumes all harvested species are planted successfully, or will regenerate naturally; otherwise “Poor”.
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MANAGERIAL CONTRASTS AMONG
FORESTS AND STANDS MANAGED BY
VARIOUS SILVICULTURAL SYSTEMS !

Public Concerns

In the last two decades the clearcutting system and to
a lesser extent the shelterwood and seed-tree systems,
have generated controversy in the United States and
Europe.

At least six major concerns confront California for-
ests:

—Clearcut areas are regarded as visually unattractive.

—The risks of significant soil erosion and loss of soil
productivity are thought to be much greater for the
clearcutting system.

-Regeneration of clearcut stands may be unreliable.

~The risks of significant genetic losses may be much
greater for the clearcutting system because new
stands may be monocultures.

~The use of chemical herbicides (strongly opposed by
some groups and individuals) may be much greater if
even-aged systems are used, particularly the
clearcutting system

—Artificial regeneration, particularly of even-aged
stands, may be too costly.

All of these undesirable effects can occur under any
silvicultural system. However, the risks of some are sig-
nificantly different among certain systems. Concerns
about genetic losses were addressed earlier in the sec-
tions on Diversity of plant species and Genetic Re-
sources. The other five concerns are discussed in the
following sections on Effects on Scenic Quality, Risks of
Adverse Effects on Watersheds and Soils, Scientific
Knowledge Base, Management Experience, Need for
control of competing vegetation (including the use of
herbicides), and Treatment costs.

Other managerial aspects of the silvicultural systems
are also discussed in the sections below: risk of major
wildfires; risk of damage by insect, disease, or wildlife
pests; production of livestock forage; protection of cul-
tural resources; administration of silvicultural projects;
timber harvesting efficiency; genetic improvements in
forests; and effects on fisheries and wildlife.

Effects on Scenic Quality

It is usually easier to create or maintain naturally-ap-
pearing landscapes with uneven-aged systems rather
than even-aged systems. Uneven-aged systems are usu-
ally less noticeable because they create less contrast and
are more flexible in design. However, long-term mainte-
nance of natural appearing landscapes can be more dif-
ficult under the uneven-aged systems, particularly for the
single-tree selection system, because the inevitable natu-
ral wildfires are more difficult to control. (See the section
on Risk of Major Wildfires.)

Depending on circumstances, all silvicultural systems
may achieve visual quality objectives, whether the em-
phasis is on wood production or natural-appearing land-
scapes. Regeneration cutting in some situations can meet
retention or partial retention objectives; for example,
partial cuttings, such as shelterwood or single-tree selec-
tion, or openings that emulate and blend with natural
conditions. Which alternatives are optimal, or even fea-
sible, depend on factors such as location relative to the
viewer, slope steepness, and available topographic or
vegetative screening.

Risks of Adverse Effects on Watersheds and
Soils

These risks depend more on the characteristics of the
watershed and soils, and on the care and quality of work,
than on the kind of silvicultural system used. Adverse
cffects associated with any silvicultural treatment can
usually be avoided or mitigated. The major possible ad-
verse effects are crosion, sedimentation in waterways,
soil compaction, and loss of soil productivity through soil
or nutrient loss.

The risks of significant, cumulativc erosion and scdi-
mentation effects in watcrsheds usually depcnd more on
road quality and location than on silvicultural treatments.

The risk of significant erosion within stands depends
on how much protective vegetation and litter cover is
removed, as well as on road quality and location. This risk
is generally higher for the clearcutting system because
more cover is temporarily removed by clearcutting and
preparation for seedling establishment. The risk is least
for the single-tree selection system.

Extensive and frequent use of heavy machines can
cause significant soil compaction of some soils. The risk
of this occurring should not be different among silvicul-

1 The major managerial contrasts described in this section are summarized in Table P-2.
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tural systems. However, old roads, skid trails, and land-
ings tend to remain without cover when used periodically
in selection systems.

The risk of soil nutrient losses is increased where
vegetation or litter is cleared or high intensity fires occur.
Again, the risk due to clearing vegetation or litter is
greater for the even-aged silvicultural systems. High in-
tensity fires may occur in any stand if controlled fires are
used improperly. However, the risk of high intensity fires
is greater for the single-tree selection system because
crown wildfires are more likely. (See the section on Risk
of Major Wildfires.)

Scientific Knowledge Base

Knowledge is least for the single-tree selection system
for national forest lands in California.
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Considerable research has been completed on the
biological foundations for all of the silvicultural systems.
Planting, natural regeneration, and genetic principles
have been extensively studied for all systems. Research is
more complete on early growth of young potential crop
trees and control of competing plants for the even-aged
and group selection systems. Similarly, stand growth
model research is more complete for the even-aged and
group selection systems. There are no major differences
in the knowledge base about intermediate cuttings or
about insect and discase pest management, among the
silvicultural systems.

Research on the managerial aspects of California’s
forests has focused on the even-aged and group selection
systems. Only in the last decade have concerted efforts
been made to research the long-term practicality of the
single-tree selection system. Earlier studies were not
completed because of difficulties with controlling regen-
cration of some desired species, controlling stocking, or
sustaining the desired stand structures and merchantable
yields. This resulted in strong recommendations against
the system by many forest research scientists. New inter-
est has been generated by demands for continuous forest
cover, maintenance of an unmanaged appearance, and
an alternative to management by the even-aged systems.
However, several decades of management will be re-
quired before analyses of overall effectiveness can be
made.
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Research in the group selection system is also under-
way in California. It too will require several decades of
treatinents to achicve regulated stands.

Management Experience

Timber harvesting has occurred in California for over
140 years. However, experience with managing forests
with the goal of regulating potential yields, has been
limited to the last several decades. Regulation of national
forest lands has only involved the even-aged silvicultural
systems, particularly clearcutting. However, extensive ex-
perience has been gained with all of the silvicultural
systems in managing certain stands.

Single-tree Selection

Most of the harvesting from national forests, including
the Modoc, and many private timber lands in California
has been selection cuttings of large trees. These cuttings
were typically made with no long-term plan for managing
the stands by the single-tree selection system. This system
can require cutting trees in all size classes during each
operation. Regeneration from natural seeding was usu-
ally counted on. Also, growth of the young trees and the
uncut smaller merchantable trees was counted on to
offset the reduction in the forest inventory due to harvest-
ing the largest trees. Unfortunately, repeated harvests of
the largest trees have often caused undesirable results:
understocked residual stands with lower quality, lower
value trees. These stands will have to be regenerated
using one of the even-aged silvicultural systems or the
group selection system, so as to re-establish full stocking
of desired species.

Group Selection

The group selection system was tricd extensively on
national forest land in the Region about 20 ycars ago.
Small openings were made to encourage natural regcn-
eration, particularly of sugar and ponderosa pines. Spc-
cial cutting guidelines were developed for different kinds
of naturally-occurring groups of trees. The system, called
Unit Area Control, failed for three reasons. First, the
many small groups of natural regeneration could not be
managed efficiently. They could not be monitored.
Needed subsequent treatments were not made. The
young trees did not grow well or died. Some groups could
not be treated due to the higher costs of treating small
areas. Second, the cutting guidelines could not be used
consistently. There was great difficulty in determining
which kinds of groups were actually present in the stand,
and the location of their boundaries. Third, many of the
small groups were unavoidably destroyed when large
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trees in adjacent groups were felled, or when logs were
moved out of the stand, in later harvesting projects. It is
particularly difficult and costly to save small groups of
trees on steep slopes from excessive damage during har-
vesting or preparation of the site for successful establish-

ment of tree seedlings.

Even-aged Systems

The oldest plantations on national forest lands in the
Region are about 60 years old and include some planta-
tions on the Modoc. Commercial thinning is suitable now,
but subject to market conditions. Within 15-20 years,
these plantations can be harvest and replaced, thus com-
pleting the cycle of an even-aged silvicultural system.
Extensive experience has been gained in the regenera-
tion, promotion of young tree growth, intermediate cutt-
ing, and regeneration cutting treatments for even-aged
systems in all major timber types in the Region. Overall,
artificial regeneration following clearcutting has been
very reliable in ponderosa pine, Douglas fir, and Mixed
Conifer stands. Artificial regneration has been signifi-
cantly less reliable in red or white fir stands. The primary
causes of planting failures are: (1) difficulties with con-
sistantly producing high-quality seedlings in the nurs-
cries, and (2) planting when the environmental
conditions are inappropriate. The shelterwood system
with natural or artificial regeneration is presently used in
red or white fir stands where regeneration after clearcutt-
ing is expected to be unreliable.

Wood Production

Need for control of competing vegetation (including
the use of herbicides)

Control of competing vegetation is needed in all of the
silvicultural systems to ensure establishment and good
growth of tree seedlings or sprouts. Some have theorized
that less control is needed in the single-tree selection
system. Under this system tree cover is more continuous,
resulting in fewer competing grasses, forbs, and shrubs.
However, these competitors cause significant moisture
stress in the seedling and sapling potential crop trees (in
addition to the moisture stress caused by the larger trees),
thereby reducing their survival and growth. There is no
compelling theoretical basis for concluding that the need
for control of competing vegetation should be reduced if
the single-tree selection system were used. Certain com-
monly-occurring, major competing plants can retain
good vigor when shaded by most conifers (such as man-
zanita and squaw carpet). Using the single-tree selection
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system would definitely not reduce the need for control-
ling competition from such plants.

Frequency of control treatments varies by silvicultural
system. Treatments under the single-tree selection sys-
tem could be needed somewhere in every stand as often
as every 5 to 10 years. Average treatment frequencies in
the other systems are much lower. In any even-aged
system, up to about three treatments could be needed in
the first ten years of a new stand. No additional treat-
ments may be needed until the stand is regenerated — 70
years or longer on the Modoc. Thus, the average period
between treatments would be greater than 20 years. Re-
gardless of the silvicultural system used, the total acres
treated (and the total pounds of herbicide applied per
acre, if herbicides were used) should be about the same
over the long term.

The acrial application of herbicides (usually the most
cost-cffective, and frequently the most controversial,
method of applying herbicides) could not be used in the
single-tree selection system. Depending on topography
and vegetation structure, it could also be impractical in
the group selection system.

Treatment Costs

The size of a trcatment area is a major factor in
determining treatment costs and managcrial feasibility.
Generally, costs per acre in intensively managed forcsts
are higher when the treatment units are smaller. There-
fore, the even-aged systems are the most cost efficient,
and the group selection and the single-tree selection
system (in that order) are the least cost-elficient.

Regeneration by clearcutting is the most cost-efficient
amongthe even-aged systems. Shelterwood and seed tree
systems are less so, in that order. The removal of shelter-
wood trees or seed-trees, after the seedlings are estab-
lished, is a second cost not required in the clearcutting
system.

Intheory, the total cost of natural regeneration should
be less than for artificial regeneration. The costs of seed
collection, nursery operations, seedling handling, and
planting are eliminated. However, these savings are often
offset by increases in pre-commercial thinning costs. Nat-
ural regeneration can result in much greater densities of
trees than would be planted, or are desireable, especially
in the red fir type. Also, unreliabile seed production by
many commercial tree species often delays natural regen-
eration. This reduces wood productivity. When natural
regeneration is delayed, the sites are occupicd by com-
peting plants, the control of which can be costly. Overall,
artificial regeneration insures prompt reforestation of
preferred species at desirable densities. If natural regen-
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cration is to be used, the shelterwood and seed-tree
systems are usually more cost-cfficient than the uneven-
aged systems. The reason is the economies of scale asso-
ciated with larger treatment arcas. Where artificial
regeneration is to be used, the clearcutting and shelter-
wood systems are more cost-efficient, for the same rea-

son.
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Regulation can be accomplished most easily with the
even-aged or group selection silvicultural systems. There
are two critical disadvantages of the single-tree selection
system, First, foresters lack the detailed information
about trees needed for cutting on a stand-by-stand basis.
There are tens of thousands of stands on a typical national
forest in California, with up to ten thousand potential
crop trees per stand. Currently, inventory data needed
for the single-tree selection system are lacking for about
two-thirds of these stands. Second, in the Mediterranean
climate in California, large forest wildfires are inevitable.
Reforestation after these fires creates many new even-
aged stands. It is very difficult to regulate a forest under
a single-tree selection system when substantial acreages
of unplanned even-aged stands occur.

Planning, Contracting, and Record Keeping

Many small units used in uneven-aged systems are
ineffective and costly to operate and administer. If stands
in a typical ranger district on this Forest were managed
by uneven-aged systems, more than 11,000 separate areas
would have to be inventoried, planned for, treated, and
monitored at the rate of 10 acres per area. Even with
computers the management complexity would be exces-
sive. Therefore, the extent to which uneven-aged man-
agement systems arc used for intensive timber
management will necessarily be limited.

Five important aspects of timber harvesting are
strongly influenced by the choice among silvicultural sys-
tems: (1) variability in sizes of harvested trees, (2) area to
be harvested, (3) complexity of the harvesting treatments,
(4) the probability of causing significant damage to trees
to be left in the stand, and (5) the probability of causing
long-term root discase problems. The first three influ-
ence harvesting efficiencies, and the other two affect the
vigor, tree stocking, and value of the residual stand.
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There is wide size variation in trees harvested in each
operation under the single-tree selection system. This
reduces harvesting efficiency because logging equipment
is size-dependent. However, this disadvantage could be
insignificant in young-growth stands.

Harvesting in the single-tree selection system is much
less efficient than in other systems because more land
must be treated in each operation to harvest the desired
yield from the forest.

The complexity of harvesting treatments is also great-
est in the single-tree selection system. Identifying which
trees to cut, determining where they are to be felled,
felling the trees in the designated areas, and removing the
trees or logs out of the stand without damaging the
residual trees can be difficult and costly. In the single-trec
selection system, cuttings occur as frequently as every
10-20 years. In the other systems, only the intermediate
cuttings are as complex. The regeneration cuttings in the
other systems are more straightforward operations.
Group selection and clearcutting are the most efficient.

Logging damage to trees left to grow in the stand is
typically greatest for the single-tree selection system. It is
difficult to selectively harvest trees in dense stands with-
out damaging many residual trees, particularly on steep
slopes. Damaged trees are often infected by wood-decay-
ing fungi that can persist in the soil for long periods, thus
retaining the capacity to infect new trees. The (ungi
reduce the windfirmness, vigor, commercial value, and
stocking of residual trees. This characteristic is a partic-
ular concern in developed recreation areas where selec-
tion systems are often applied. Stands with red or whitc
fir have an especially high probability of being infected
with wood-decaying fungi when damaged.

Genetic Improvements in Forests

Genetic improvements o increase timber growth, im-
prove tree form and wood quality, or increase resistance
to disease and insect pests, depend primarily on planting
trees with desirable genetic characteristics. Therefore,
the potential for genetic improvement is greater for silvi-
cultural systems that use artificial regeneration. The
clearcutting, group selection, and shelterwood systems
(if artificial regeneration is used) have the greatest po-
tential for improving the genetic quality of forest trees.
The single-tree selection system, with its natural regen-
eration and higher rates of inbreeding, has the least
potential.
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Risk of Major Wildfires

The even-aged systems (clearcutting in particular) are
best for reducing the risk of major wildfires because the
greater control of fuel distribution makes wildfire pre-
vention and suppression easier and less costly. The sin-
gle-tree selection system is least desirable because fires
burnintensely and are more difficult to control. Openings
which can serve as fuel breaks occur less frequently in
forests or stands managed by this system. Also, the mul-
tiple tree layers create “ladders”, permitting ground fires
to spread into the crowns of the large trees. Crown fires
arc more destructive and more difficult to control than
ground fires. Finally, the use of controlled fires to reduce
the risks of large wildfires is most difficult and costly in
the single-tree selection system. Since the 1940’s, over
50,000 acres of plantations have been established after
such fires on the Forest.

Risk of Significant Pest Damage

Silvicultural treatinents reduce risks by selecting ap-
propriate tree species, by diversifying within and among
stands, and by maintaining tree vigor. Diversification
within stands is increased through use of multiple species
or uneven-aged silvicultural systems. Vigor is promoted
by preventing the trees and other plants from becoming
too dense. Competing plants also provide habitat for
animal pests such as pocket gophers and rabbits. Well-
managed stands in all systems reduce the risk of signifi-
cant pest damage. However, there are significant
exceptions.

Risk of significant insect or disease damage to trees
increases if the trees have been wounded. Many wounds
occur during silvicultural treatments. Accidental scar-
ring can be caused by felling nearby trees, or by bumping
them with machines or logs moving through the forest.
Risk increases with frequency of stand treatments, par-
ticularly cutting. Cutting frequency is much higher for the
single-tree selection system than for others, so the risk of
significant insect and disease damage is highest.

The Modoc budworm is a major defoliator present in
white fir on the Forest. Outbreaks have occurred about
every 10 years and are becomimg more severe. The dense,
multi-layered stands of shade-tolerant white fir are the
primary precipitating factor. These conditions can be
reversed by an even-aged management system which can
bring greater diversity of species, age class, and density
than is capable with uneven-aged management.

Two serious diseases, dwarf mistletoes and some root
rots, can be difficult, costly and,in some cases, impossible
to control under selection systems. Damage from these
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diseases is most casily controlled by managing entire
stands. Dwarf mistletoe plants can project seeds down on
trees within about 100 feet horizontally, thereby infecting
nearby susceptible species. Even-aged systems allow the
manager to control damage from this pest through cut-
ting treatinents.

Many root disease fungi infect susceptible trees by
root-to-root contact. Some root discases start at harvest
time and spread to other trees in the stand. Control may
require killing trees in a zone around the infected area.
Uneven-aged management, particularly the single-tree
selection system, can perpetuate root disease “centers”
and spread infection.

Generalizations about wildlife pest damage and silvi-
cultural systems are difficult. The major potential wildlife
pests in the Region include pocket gophers, deer, porcu-
pines and rabbits. These animals feed in vegetation dom-
inated by grasses, forbs, shrubs, or trce seedlings. Use of
the even-aged or group selection systems can create large
areas temporarily dominated by this kind of vegetation.
This can cause higher densities of potential pests, which
increases the risk of significant damage to potential crop
trees. However, often the actual damage levels are not
increased where this occurs.

Production of Livestock Forage and Browse

Even-aged systems and the group selection system are
best for livestock production. Grasses, forbs, and shrubs
used by livestock occur in the greatest quantity in open-
ings. Management efficiency increases in large forage
areas because livestock control and access is easier and
less costly.

Protection of Cultural Resources

There should be no significant differences among the
silvicultural systems in their risk of damage to undetected
cultural resources. Damage depends more on the inten-
sity and frequency of management treatments than on the
kind of silvicultural system, particularly when large ma-
chimes are used.

Effects on Fisheries and Wildlife Habitat

Fisheries habitat is most casily protected where the
water quality is high, stream temperatures are kept mod-
crate through shading, and where the runoff quantity is
sufficient to maintain spawning areas. The single-tree
selection or group selection systems are usually more
advantageous than the even-aged systems for managing
the vegetation in streamside management zones and ri-
parian areas. However, the silvicultural systems used
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outside these zones does influence the amount of sedi-
ment in the water (see the discussion in the section titled
Risks of Adverse Effects on Watersheds and Soils.)

The choice of silvicultural systems to best manage
wildlife habitat depends on which species are to be em-
phasized. Regardless of which treatment is used in a
stand, some species will benefit and others will not. Most
wildlife species are adapted to thrive in specific struc-
tures and species of forest vegetation. For example, the
use of the even-aged or group selection systems favors
deer, quail, and rabbits that use herbaceous and shrubby

vegetation most abundant in large openings in the forcst.
The single-tree selection system may favor animals that
need vertical diversity, such as spotted owls and tree
squirrels.

Almost all forest wildlife species could use a particular
young-growth stand at some time in its development
regardless of the silvicultural system. (The exceptions arc
the few species that may be totally dependent on very
large, decadent trees for habitat.) The kind of system

able P - 2. Major Silvicultural Systems by Key Managerial Attributes

Group  Single-Tree
lection  Selection -

Overall Public Acceptance
Natural Appearance

Soil Protection in Stands

Soil Stability where soils have high
erosion potentials

Scientific Knowledge Base and Management ~ L[J
Experience

Wood Production

Cost efficiency of treatments:

~General (based on treatment unit size)
—Regeneration

—Feasibility of aerial application
of herbicides
—Harvesting
Potential for regulating the forest, while
maintaining harvest levels

Administrative efficiency (planning,
contracting, and record keeping)

Need for control of competing vegetation

Potential for retaining vigor and value of
residual trees’

Potential for genetic improvement of
trees by planting

Controlling Wildfires in a Forest
Potential for controlling major wildfires

Potential for using controlled fires to
manage fuels
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able P - 2. Major Silvicultural Systems by Key Managerial Attributes (continued)

Risk of Significant Pest Damage

Potential for controlling damage from dwarf O
mistletoes and certain tree root diseases

Livestock Production Potential in O
a Forest

Streamside Management Zones
Potential for protecting fish habitat |
Wildlife Habitat in a Forest

Potential for deer, rabbits, and quail O

Potential for spotted owls and
tree squirrels
Potential for soaring hawks and eagles O
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Ois Good, Excellent, or Many
$ is Moderate or Few
W is Poor or None

2 Assumes openings of about 1-2 acres; “Poor” is smaller.
3 Assumes highly productive land; otherwise “Moderate” or “Good”.

! Assumes gentle slopes; otherwise “Moderate”, but “Poor” for the Group and Single-tree selection systems.
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would influence the proportions of species and when and
how they could use the stand as habitat. A significant
exception is single-tree selection management applied to
large areas. The absence of large openings could prevent
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use by wildlife adapted to this kind of habitat, such as
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